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Abstract: Knowledge of the overall syntaxonomic and habitat variability of forest communities with Arolla
pine (Pinus cembra) within the Tatra Mountains (Western Carpathians) is still insufficient as field research was
hindered by their hardly accessible localities and deforestation for high mountain grazing. Arolla pine woodlands were
traditionally classified within the association Pino cembrae-Piceetum Myczkowski et Lesinski 1974, but recent
surveys recognize more numerous units. Hitherto unpublished relevés from the north-eastern part of the Tatra
Mountains document the occurrence of several floristically and ecologically distinct Arolla pine communities: (1) acid
woodland of Homogyno alpinae-Pinetum cembrae on nutrient-poor habitats over quartzitic bedrock, and (2)
calcareous woodlands of species-poor Pyrolo rotundifoliae-Pinetum cembrae of sites with a well-developed, tangled
humus soil horizon, Cystopterido montanae-Pinetum cembrae on habitats influenced by both limestones and
quartzites, Primulo elatioris-Pinetum cembrae bound to sites with the most favourable humidity, and Seslerio tatrae-
Pinetum cembrae with the most pronounced calcareous character.

Keywords: Belianske Tatry Mts, phytocoenology, Pinus cembra, Slovakia, syntaxonomy, Vysoké Tatry Mts,
Western Carpathians.

Introduction

The current native occurrence of Arolla pine in the Western Carpathians is exclusively
bound to the Tatra Mountains, although the species is found in other mountain ranges [29, 8]. Due
to centuries-long historical land management (forest and krummholz exploitation and burning for
high mountain grazing) the species’ distribution was significantly reduced in this highest mountain
range of the Carpathians up to the period 1900-1950. Long-term human impact on the Tatra’s
Arolla pine and mixed Arolla pine forest stands had resulted in a decrease of the extent of their
natural distribution to isolated islands which have been preserved mostly within the High Tatras,
either in their northern (Poland/Slovakia) or southern (Slovakia) part.

The first phytocoenological relevé of Pinus cembra woodland from the Tatra Mountains
was published in the classic study of Pawtowski et al. [32]. Due to a very limited distribution of
Arolla pine forests within the Polish Tatras, only a few later phytocoenological studies were carried
out [i.e. 30, 38, 39].

More numerous studies with documentation of Arolla pine woodlands were published in
Slovakia: for the overall literature review see Kucera [17]. Within the territory lying to the north
of the main ridge of the Tatra Mountains, the first Arolla pine relevés were published by Samek et
al. [33]. They were followed by Zlatnik [40]. Barancok & VarSavova [2] comprehensively carried
out a study on the forests of the Bielovodska dolina Valley. Kukla et al. [20] also published a
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record from the same region. Floristically special Arolla pine plant communities were documented
in the monographic vegetation survey of forests of the Belianske Tatry Mts elaborated by Kanka
[12].

The most recent data on Arolla pine phytocoenoses within the northern High Tatras were
published by Jasik et al. [11] and Jasik & Dité [10], who documented findings of Linnaea borealis,
an extremely rare species in the Western Carpathians. Finally, Zigba et al. [39] published a larger
number of Arolla pine relevés from both the Slovakian northern and, especially, southern part of
the Tatra Mountains.

The aim of this paper is to contribute to knowledge of phytocoenological variability of the
Arolla pine woodlands of the Tatra Mountains and to make access to hitherto unpublished releves
from the Slovakian north-eastern part of the High Tatras. First, a general overview is given of
previously published classifications of the plant communities of the Tatras with Pinus cembra.

Outline of the approaches to syntaxonomic classification of Arolla pine woodlands of the
Tatra Mountains

Classifications of Arolla pine and mixed Arolla pine-Norway spruce plant communities in
Slovakia and Poland were considerably influenced by Myczkowski and Lesinski [30], who
delimited the respective forest communities into the association Cembro-Piceetum Myczkowski
et Lesinski 1974, later mostly known under the altered name “Pino cembrae-Piceetum”.! Although
some Polish authors do not recognize Arolla pine phytocoenoses as a separate forest plant
community [24, 25, 26, 22, 23, 27], the most frequent approach was to assign all Pinus cembra
phytocoenoses recorded within the Tatras to that association.

The association name Cembro-Piceetum Myczkowski et Lesinski 1974 was also applied
in the first comprehensive classification of the Arolla pine phytocoenoses related to the Tatra
Mountains (see [1]). On the contrary, Wojterska et al. [38] assigned their relevés to the association
Larici-Cembretum Ellenberg 1963 nom. inval. (= Larici-Pinetum cembrae Ellenberg et Klotzli
1974 nom. cons. propos. [see 16, 17]); however, this plant community is phytochorologically
restricted to the Alps.

Kanka [12, cf. 13] published Arolla pine relevés classified within two different
communities: Cembro-Piceetum calamagrostietosum variae Baranc¢ok ex Kanka 2008 nom. inval.
(Art. 3i, 30, 14b) and Vaccinio myrtilli-Piceetum pinetosum cembrae Kanka 2008 nom. inval. (Art.
30). The overall phytocoenotic variability of natural Arolla pine woodlands in Slovakia was
differentiated by Kucera [15] into three different forest communities.

Subsequently, Kucera published a revised classification of Arolla pine plant communities
of the Tatra Mountains [16]. In contrast to the previous authors, calcicolous and acid (silicicolous)
phytocoenoses are there split between two orders of the class Vaccinio-Piceetea Br.-Bl. in Br.-Bl.
et al. 1939 and the fundamental habitat and floristic differences are classified within more
numerous floristically and ecologically distinct associations:

Piceetalia abietis Pawlowski ex Pawlowski et al. 1928 nom. corr.

Homogyno alpinae-Pinion cembrae P. Kucera 2017
1. Homogyno alpinae-Pinetum cembrae P. Kucera 2017

1 The originally used form Cembro-Piceetum is nomenclaturally correct (Art. 14b of the Code), therefore it
should be preferred above the later changed name, Pino cembrae-Piceetum.
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2. Prenantho purpureae-Pinetum cembrae P. Kucera 2017
3. Mylio taylorii-Pinetum cembrae P. Kucera 2017
4. Cembro-Piceetum Myczkowski et Lesinski 1974
Cortuso matthioli-Piceetalia abietis P. Kugera 20222
Calamagrostio variae-Pinion cembrae P. Kuc¢era 2017
5. Seslerio tatrae-Pinetum cembrae P. Kucera 2017
6. Cystopterido montanae-Pinetum cembrae P. Kucera 2017

Zigba et al. [39] published very numerous and valuable relevé data of Arolla pine forests
classified into associations Vaccinio-Cembretum (Pallmann et Hafter 1933) Oberdorfer 1962 nom.
inval. [cf. 16] and Swertio perennis-Pinetum cembrae Zigba et al. 2018 with a further
syntaxonomical subdivision. This vegetation survey was discussed and commented on in detail by
Kucera [17].

Material and Methods

The field research was performed by P. Barancok in the north-eastern territory of the Tatra
Mountains in the years 1993-1998 [see also 2]. Cover-abundance values and sociability were
recorded following Braun-Blanquet [4]. Although the phytocoenological relevés from the years
1994-1995 were used for an older synthesis [1], they were never published — except for the relevés
from the Belianske Tatry Mts [see 12: tab. 11, rels 1-4]. Therefore they could not be included in
the comprehensive syntaxonomic classification of the Tatra Mountains’ Pinus cembra woodlands
[16]. Hence all of them are here re-published for better recognition of phytocoenological diversity
of calcareous Arolla pine phytocoenoses found in the Tatra Mountains. However, the species
composition of the individual relevés is not complete: data on mosses and lichens are omitted. The
respective indetermined field samples (mostly mosses, but also several lichens and phanerogames)
are stored in the second author’s collection.

The relevés were previously electronically stored using the Turboveg for Windows
database software [6] and submitted to Slovak phytoceonological database ([34],
http://www.givd.info/ID/EU-SK-001). For this paper, the respective relevés were revised and
partially corrected using a current Turboveg version [5]. Turboveg relevés were subsequently
exported for table processing within the software packages JUICE [36, 37].

Selection of differential species is made with consideration of preferential species groups
of previously published classifications of Arolla pine communities [12, 16, 39].

Plant taxa names follow the checklist of Marhold et al. [21]. Syntaxonomical nomenclature
is adjusted according to the recently published phytocoenological Code [35]. Bedrock types for
the individual relevé sites are given according to map of Nemcok et al. [31]. Common soil
names are supplemented with WBR 2006 names given according to the reference table in [28].

Results and Discussion
Phytocoenoses of the surveyed area are grouped into two different ecologically and

2 Kucera [16] originally used the name Athyrio filicis-feminae-Piceetalia Hadac ex Hadac et al. 1969. Due
to multiple syntaxonomic and nomenclatural problems associated with pseudonymical application of the validly
published name Athyrio-Piceetalia Hadac 1962 [see 18], a new order name Cortuso-Piceetalia for calcicolous
communities of the class Vaccinio-Piceetea Br.-Bl. in Br.-Bl. et al. 1939 is formally proposed [19].
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floristically units, evaluated at the rank of an alliance: silicicolous Homogyno alpinae-Pinion
cembrae and calcicolous Calamagrostio variae-Pinion cembrae [cf. 16].

1. Homogyno alpinae-Pinion cembrae P. Kuc¢era 2017

Communities of this alliance are within the Tatra Mountains distributed in the areas formed
by granitoid and other non-carbonate rocks. Habitats are usually very nutrient-poor, which is
reflected in their species-poor composition. Vaccinium myrtillus, Avenella flexuosa,
Calamagrostis villosa, Vaccinium vitis-idaea are the characteristic and most frequent species of
the field layer, accompanied by widely distributed species of the forests of higher montane
altitudes, e.g. Oxalis acetosella, Homogyne alpina, Dryopteris dilatata, Luzula sylvatica and
Gentiana asclepiadea. The alliance is represented only by the association Homogyno alpinae-
Pinetum cembrae within the relevé data presented here.

1.1. Homogyno alpinae-Pinetum cembrae P. Kucera 2017 (Tab. 1, rels. 1-2)

This Arolla pine woodland comprises the most species-poor phytocoenoses. They
differentiate mostly negatively, by absence of species typical for other associations of the alliance
Homogyno alpinae-Pinion [16]. The field layer is dominated by either Vaccinium myrtillus or
Dryopteris dilatata, less frequently by Avenella flexuosa. More nutrient-demanding Prenanthes
purpurea, Adenostyles alliariae, Senecio nemorensis agg. and Veratrum album ssp. lobelianum
are infrequent and do not reach higher cover. In ecologically suitable sites are present Huperzia
selago and even Gentiana punctata.

The documented relevés in the Kolova dolina Valley belong to the subassociation
Homogyno alpinae-Pinetum cembrae typicum. A similar community was recorded there also by
Zigba et al. [39] [cf. 17].

Association Homogyno alpinae-Pinetum cembrae is usually mistaken for the association
Cembro-Piceetum Myczkowski et Lesinski 1974. The latter mixed Arolla pine community has
ecologically special habitat facilitating the presence of species populations of Empetrum nigrum
agg. (most probably E. hermaphroditum), Vaccinium gaultherioides and Listera cordata, as well
as very high cover of Pinus mugo. The recorded presence of Abies alba in the tree layer is
remarkable.

The other associations of the alliance Homogyno alpinae-Pinion cembrae differentiate by
either (1) species-rich ground layer with Lophozia ventricosa and Mylia taylori, Mylio
taylorii-Pinetum cembrae, or (2) higher herb species diversity, Prenantho purpureae-Pinetum
cembrae with stands occupying less frequently but considerable more nutrient-rich habitats on
granitic rocks [16].

2. Calamagrostio variae-Pinion cembrae P. Kucera 2017

Arolla pine forest communities of this alliance occupy soils developed over various
carbonate rocks. They are positively differentiated by the presence of basiphilous species, usually
calciphytes, i.e. Asplenium viride, Calamagrostis varia, Cirsium erisithales, Cortusa matthioli,
Sesleria tatrae. The second significant feature is the presence of multiple species growing within
the supramontane coniferous forests of the Western Carpathians almost exclusively in the order
Cortuso-Piceetalia: Geranium sylvaticum, Phyteuma spicatum, Polygonatum verticillatum,
Valeriana tripteris, Viola biflora etc. Potential sporadic occurrence of some of these species in the



CONTRIBUTION TO KNOWLEDGE ON THE VARIABILITY OF AROLLA PINE... 33

phytocoenoses of the order Piceetalia abietis Pawtowski ex Pawtowski et al. 1928 nom. corr.
reliably indicates ecologically special rare habitats.

Due to the much smaller total area of carbonate rocks within the Tatras [31] and extensive
historical deforestation for high mountain grazing [7], frequently only small groups or individuals
of Pinus cembra were found, often only young trees [3].

In the surveyed area, the alliance is represented by the associations Pyrolo rotundifoliae-
Pinetum cembrae, Cystopterido montanae-Pinetum cembrae and Primulo elatioris-Pinetum
cembrae.

2.1 Pyrolo rotundifoliae-Pinetum cembrae ass. nov. prov. (Tab. 1, rel. 3)

Rel. 3 with its species-poor phytocoenosis characterizes a transitional community towards
the alliance Homogyno alpinae-Pinion cembrae. The ecological impact of calcareous rocks is
significantly blocked by a thick layer of organic horizon originated under the considerable
influence of fallen plant litter (mostly needles of Pinus mugo, also Pinus cembra) while the process
of natural vegetation succession is substantially blocked by the special orographic situation. Under
such habitat conditions evolves a special type of rendzina (histic rendzic leptosol) with tangel
humus formation [cf. 28, 14], which is also present at the site of rel. 3.

Plant community of the habitat is characterized by acidophytes as dominating species, for
example in rel. 3, Avenella flexuosa and Vaccinium vitis-idaea, or by generally low cover of the
field layer. Differential species of the alliance Calamagrostio variae-Pinion cembrae are present
in reduced number and abundances, in the rel. 3 are present only Calamagrostis varia and
Pyrola rotundifolia.

A similar species-poor community was documented by Zigba et al. [39: suppl. S2, rel. 52]
[cf. 17: tab. 1]; however, it resembles the association Cembro-Piceetum Myczkowski et Lesinski
1974 due to the co-occurrence of Vaccinium gaultherioides and Empetrum hermaphroditum.
Influence of the carbonate bedrock is limited only to the sporadic presence of Sesleria tatrae.

2.2. Cystopterido montanae-Pinetum cembrae P. Kucera 2017 (Tab. 1, rels. 4-6)

(syntax. syn. Swertio perennis-Pinetum cembrae Zigba et al. 2018)

The characteristic attribute of this community is the mix of abundant acidophytes
(Vaccinium myrtillus, Avenella flexuosa, V. vitis-idaea), calciphytes (Cortusa matthioli,
Asplenium viride) and the group of nutrient-demanding species (Geranium sylvaticum, Phyteuma
spicatum, Valeriana tripteris, Viola biflora etc.) (cf. Table 1 and Zigba et al. [39: suppl. S3, “var.
Valeriana tripteris™]).

The habitat of the Arolla pine stands recorded in the Kolova dolina Valley is
characterized by shared ecological influence of limestone and non-carbonate rocks (quartzites).
Resulting impact on the species composition and structure is reflected by the absolute
dominance of Vaccinium myrtillus and by the presence of Calamagrostis villosa, reaching
higher cover values as well. The community is similar to Cystopterido montanae-Pinetum
cembrae typicum [cf. 16,]; rel. 5 from the Kolova dolina, having higher cover of Adenostyles
alliariae, indicates a transitional community towards the association Primulo-Pinetum cembrae.

Except for the localities presented here from the High Tatras, one stand of the
subassociation Cystopterido montanae-Pinetum cembrae typicum was recently recorded in the
Belianske Tatry Mts by Zieba et al. [39].



Table 1: Floristic differentiation of recorded Arolla pine phytocoenoses in the Kolova dolina Valley, Monkova dolina Valley and in the Sika Valley
Column 1-2: Homogyno alpinae-Pinetum cembrae

Column 3: Pyrolo rotundifoliae-Pinetum cembrae ass. prov.

Column 4-6: Cystopterido montanae-Pinetum cembrae

Column 7-10: Primulo elatioris-Pinetum cembrae

Column 11-15: Seslerio tatrae-Pinetum cembrae

Absent values (*) are given within descriptions of relevé localities.

Relevé number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Original table column of C C A C C C A A A A A B B B B
Barancok (2002)

Relevé area (m) 25 %2520 % 30{10 x 40|20 x 30 20 x 30 10 x 35{15 x 25 20 x 30 20 x 25 15 x 35|20 x 20 20 x 30 30x 30 20 x 25 30 x 25
Altitude (m) 1550 1580 | 1510 | 1600 1515 1550 | 1535 1530 1565 1470 | 1610 1440 1500 1510 1480
Aspect SW-W SW-W| N W NW-w  * NW-W N-NW W#* N-NE| NW N-NW NW NW NW
Inclination (°) 20-25 40-45|25-70| 30  60-65 * 50-60 40-45 * 60-65| 60 4555 45-50 45 45
Cover total (%) 98 90 90 100 80 95 90 98 90 85 90 100 90 95 95
Cover E3 (%) 50 70 80 80 75 65 75 80 75 75 50 60 50 60 75
Cover E2 (%) 50 50 50 30 upto?2 5 upto 1 2 5 2 75 70 65 20 30
Cover E1 (%) 60 50 30 90 60 80 75 90 80 45 50 50 70 80 60
Cover Eo (%) 40 30 40 30 50 40 40 60 60 70 80 60 60 60 40
Canopy (Es3)

Pinus cembra 3.1 4.1 4.1 4.1 4.1 3.1 4.1 4.1 4.1 3.1 3.1 3.1 4.1 4.1 4.1
Picea abies 2.1 1.1 2.1 3.1 3.1 3.1 4.1 3.1 3.1 4.1 2.1 2.1 . 1.1 2.1
Sorbus aucuparia + r + 1.1 + . . 1.1 r r r 3.1 1.1 + 2.1
Salix caprea ) . ) + . ) ) ) ) . ) + . . +
Betula carpatica ) . ) . . ) ) ) ) . ) 2.1 . ) 1.1
Understorey (E2)

Picea abies + + 1.1 + r . . r . + 2.1 2.1 2.1 2.1 +
Sorbus aucuparia r . + . + . r + + + 2.1 2.1 + + 1.1
Pinus mugo 4.3 43 33 3.2 . 1.2 . . 1.2 . 4.3 2.3 4.3 + 22
Pinus cembra : 1.1 + . . . . . r . 2.1 + 1.1 1.1 1.1
Ribes petraeum . . + . . . . + . . . +

Salix silesiaca . . . . . . . . . . . + + r

Betula carpatica . . . . . . . . . . . . r r 1.1




Relevé number

10

11

12 13

14

15

Lonicera nigra
Daphne mezereum
Salix caprea

1.1

Field layer (E1)
Young trees and shrubs
Sorbus aucuparia
Picea abies

Ribes petraeum
Salix sp.

Pinus cembra
Daphne mezereum
Lonicera nigra
Salix silesiaca
Betula carpatica
Salix caprea

Rosa pendulina

1.1 1.1

1.1

1.1

1.1

1.1

+

-+ o+ o+ -

Differential species
Calamagrostis villosa
Gentiana punctata

2.2
1.1

3.3% 1.2%

3.2%

[

Solidago virgaurea
Prenanthes purpurea

1.1

Chrysosplenium alternifolium
Primula elatior subsp. tatrensis
Stellaria nemorum

Thalictrum aquilegiifolium
Myosotis alpestris

Doronicum austriacum
Cardaminopsis halleri
Chaerophyllum hirsutum
Luzula luzuloides

+.2

1.2

2.2

1.1
+.2

1.2

2.2

+.2

1.2

1.2

Bartsia alpina
Ranunculus alpestris
Saxifraga aizoides
Hedysarum hedysaroides

+.2

+ o+ o+t

o1



Relevé number

10

11

12

13

14

15

Astrantia major
Bellidiastrum michelii
Salix retusa

Carex sempervirens
subsp. tatrorum

Salix reticulata
Pedicularis verticillata
Androsace chamaejasme
Moehringia muscosa
Poa alpina

Erysimum sp.
Selaginella selaginoides
Moneses uniflora
Cirsium erisithales
Carex firma

Crepis jacquinii
Melampyrum sylvaticum
Phyteuma orbiculare
Saxifraga paniculata
Festuca versicolor
Soldanella carpatica
Rhodiola rosea

Bistorta vivipara

+.2
22

2.2
1.2
+.2

+.2
+.2

- =R o

1.1

1.2
2.2
2.2

+ —
i e e e A B S A O

23

+ o+ o+ o+ o+

Differential species for two
associations

Viola biflora

Ranunculus platanifolius
Adenostyles alliariae
Sesleria tatrae

Cystopteris fragilis

+.2

1.2
+.2

+.2

1.2
1.2

1.1
1.2

1.2

4.4

1.2

33

2.2

1.2

1.1

2.2

2.2

+.2

Differential species of the
alliance Calamagrostio variae-
Pinion cembrae

Valeriana tripteris

+.2

1.2

2.2

1.2

2.2

+.2

23

1.2

9€



Relevé number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Campanula tatrae . r + . + + +.2 + 1.2 T + + +
Calamagrostis varia 1.2 i i 2" 2.2 1.2 2.2 + 2.3 3.3 33 22 33
Cortusa matthioli + r r 1.2 1.1 + . + + ) T
Asplenium viride . + r r r + + . 1.2 +.2 +
Geranium sylvaticum r + + + + r 1.2 . +
Phyteuma spicatum + r . r + . + + +
Soldanella hungarica +.2 1.2 . 2.2 + 1.2 + . ) +
Clematis alpina . r r . . + r r r +.2
Leucanthemum rotundifolium + . + 1.1 + . + . ) T
Cystopteris montana + r + + 1.2 + .
Hieracium murorum . r + 2.2 2.2 1.2
Pyrola rotundifolia + r . . 1.1 + +
Polystichum lonchitis r r + + r
Alchemilla sp. r . . r . r r
Bistorta major r r 1.2 . 1.2 . .
Swertia perennis . + . 2.2 1.2 r
Polygonatum verticillatum r +.2 +
Other field layer species
Luzula sylvatica 1.2 . 1.2 2.2 2.2 1.2 2.2 4.4 2.2 2.2 + 1.2 1.1 1.1 2.2
Vaccinium myrtillus 2.2 2.2 1.2 4.4 4.4 43 23 23 2.2 23 1.2 2.2 . 3.3
Dryopteris dilatata 1.2 1.1 + +.2 1.1 r 1.2 +.2 + 1.2 . +.2 r +
Oxalis acetosella + 1.2 + 2.2 2.2 1.2 +.2 34 3.3 3.3 + 2.2 . . 1.2
Vaccinium vitis-idaea . r 2.2 1.2 + 2.2 . +.2 + 1.2 1.2 + 2.2 +.2 1.2
Avenella flexuosa 33 4.4 2.2 32 1.2 1.2 32 1.2 1.2 +.2 1.2 r .
Homogyne alpina +.2 + + 2.2 + 2.2 1.1 +.2 2.2 1.2 1.1 . . +.2
Huperzia selago + r + r r r + + +
Veratrum album subsp.

) + + T + r + r T T
lobelianum
Gentiana asclepiadea r r 1.2 + r . .
Senecio nemorensis agg. r r + + r . .
Gymnocarpium dryopteris . r +.2 1.2 . + 1.2
Rubus idaeus + . r
Aconitum variegatum r +

Hylotelephium argutum

LE



| Relevé number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Saxifraga wahlenbergii . . . . . . . r . . . . +

Cicerbita alpina . . . . . . . . 1.2 . . 1.2

Geum rivale . . . . . . . . r . . +

# Calamagrostis varia admixed in unspecified abundance.

Selected field layer species in one relevé only:

Rel. 2: Rubus sp. r.; Rel. 4: Potentilla aurea r.; Rel. 5: Athyrium filix-femina r, Galeobdolon luteum r.; Rel. 6: Oreogeum montanum r, Potentilla sp. r, Senecio subalpinus r.; Rel.
7: Arabis alpina +, Cystopteris sp. +, Galeopsis sp. +; Rel. 10: Cardaminopsis arenosa t.; Rel. 11: Draba tomentosa r.; Rel. 12: Cyanus mollis +, Ligusticum mutellina +.; Rel.
13: Ranunculus sp. +, Scabiosa lucida +, Cerastium arvense subsp. glandulosum r, Parnassia palustris r.; Rel. 14: Dryas octopetala +.2, Tofieldia calyculata +,
Helianthemum grandiflorum r, Astragalus norvegicus r, Pinguicula alpina r.; Rel. 15: Galium anisophyllon r.

Relevé localities:

Rel. 1: High Tatras, Kolova dolina, slope of Jahnence Mt., 49°13'34" N, 20°11'13" E, bedrock: quartzose sandstones, quartzites, relief: bouldered consolidated talus on
moderately steep slope, soil: lithosol (lithic leptosol), tree height: 5—15 m, tree trunk diameter: 8—70 cm, age of trees: 30-300 yrs, 29. 7. 1995, P. Barancok.

Rel. 2: High Tatras, Kolova dolina, slope of Jahnence Mt., 49°13'35" N, 20°11'14" E, bedrock: transitional areca between (1) variegated shales, sandstones, marly shales,
limestones and (2) quartzites, relief: steep bouldery slope, soil: lithosol (lithic leptosol), tree height: up to 20 m, tree trunk diameter: up to 45 cm, age of trees: up to 200 yrs, 29.
7. 1995, P. Barancok.

Rel. 3: High Tatras, Kolova dolina, Uplaz Mt., 49°13'44" N, 20°10'45" E, bedrock: massive organogene limestones, relief: top of a cliff, tree height: 5-15 m, tree trunk
diameter: 10—40 cm, age of trees: 50-200 yrs, 12. 7. 1995, P. Barancok.

Rel. 4: High Tatras, Jahnence Mt., Kolova dolina — right slope of the valley above the forest path, 49°13'40" N, 20°11'09" E, bedrock: transitional area between (1) dark
partly dolomitized limestones, wormy limestones and (2) variegated shales, sandstones, marly shales, relief: rugged slope, tree height: up to 20 m, tree trunk diameter: Pinus
25-40 cm, Picea 15-25 cm, age of trees: Pinus up to 200 yrs, Picea 60 yrs, 8. 7. 1995, P. Barancok.

Rel. 5: High Tatras, Kolova dolina, right slope, 100 m above the forest path, 49°13'39" N, 20°11'04" E, bedrock: variegated shales, sandstones, marly shales, limestones,
relief: steep slope rugged with erosion furrows, tree height: up to 20 m, tree trunk diameter: Pinus up to 50 cm, Picea up to 25-30 cm, age of trees: Pinus 100-300 yrs, Picea
up to 100 yrs, 9. 7. 1995, P. Barancok.

Rel. 6: High Tatras, Kolova dolina, right slope, 49°13'38" N, 20°11'07" E, bedrock: (1) variegated shales, sandstones, marly shales, limestones and (2) quartzites, relief:
rugged ridge gradually protruding of the slope, inclination: ridge 10—15° (downwards up to 40°), slope in general 60—70°, aspect: ridge W, its slopes NW and SW, tree height:
up to 20 (25) m, tree trunk diameter: Pinus 40-70 cm, Picea 20-30 cm, age of trees: Pinus 150-300 yrs., Picea 80 (100) yrs, 9. 7. 1995, P. Barancok.

Rel. 7: High Tatras, Jahiaci uplaz, ridge between the Kolova dolina Valley and the Zadné Med’odoly Valley, 49°13'50" N, 20°11'19" E, bedrock: dark partly dolomitized
limestones, wormy limestones, relief: rocky rib, tree height: 15-25 m, tree trunk diameter: Pinus 25-60 cm, Picea 10-25 cm, age of trees: Pinus 80-250 yrs, Picea up to 50 yrs,
20. 8. 1994, P. Barancok.

Rel. 8: High Tatras, Jahnence Mt., Jahnaci Uplaz ridge, 49°13'48" N, 20°11'15" E, bedrock: dark partly dolomitized limestones, wormy limestones, relief: undulated slope,
tree height: Pinus up to 20 m, Picea 30 m, tree trunk diameter: in average up to 45 cm, age of trees: Pinus 100-250 yrs, Picea 100-140 yrs, 8. 7. 1995, P. Barancok.

Rel. 9: High Tatras, Jahnence Mt., Jahnaci plaz ridge, 49°13'46" N, 20°11'16" E, bedrock: dark partly dolomitized limestones, wormy limestones, relief: rocky rib,
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inclination: slope in general 40—45°, rocky rib 15°, southern wall of the rocky rib 80°, aspect: W for general slope and also for the rocky rib, tree height: Pinus 15-25 m, tree
trunk diameter: 20-55 cm, age of trees: Pinus 80-300 yrs, Picea up to 60 yrs, 8. 7. 1995, P. Barancok.

Rel. 10: High Tatras, Kolova dolina, slope of Uplaz Mt., 49°13'47" N, 20°10'44" E, bedrock: massive organogene limestones, relief: steep slope moderately rugged, tree
height: 20-25 (30) m, tree trunk diameter: 15-35 (40) cm, age of trees: 80—150 yrs, 12. 7. 1995, P. Barancok.

Rel. 11: High Tatras, Jahnence Mt., Kolova dolina — right slope of the valley above the forest path, 49°13'42" N, 20°11'13" E, bedrock: dark partly dolomitized limestones,
wormy limestones, relief: a rocky rib on steep slope, with exposed bedrock stones, tree height: 10 m, tree trunk diameter: up to 25 cm, age of trees: up to 100 yrs, 8. 7. 1995, P.
Barancok.

Rel. 12: Belianske Tatry Mts, Monkova dolina, right slope of the valley, 49°14'46" N, 20°13'46" E, bedrock: light-coloured pelitic limestones and spotted marls, relief: steep
slope, tree height: 10-20 (25) m, tree trunk diameter: 20—45 cm, age of trees: 80—-150 (200) yrs, 11. 7. 1995, P. Barancok.

Rel. 13: Belianske Tatry Mts, Pod Sikou Valley, north-oriented slopes of the rock formation VeRy Cbsek, 49°14'39" N, 20°14'05" E, bedrock: (1) light-coloured pelitic
limestones, spotted marls and (2) Muran limestones, relief: rugged steep slope below the rock formation, soil: lithosol (lithic leptosol), tree height: 10—15 up to 20 m, tree trunk
diameter: 10-70 cm, age of trees: 40-250 yrs, 26. 7. 1995, P. Barancok.

Rel. 14: Belianske Tatry Mts, Pod Sikou Valley, north-oriented slopes of the rock formation VeRy Cbsek, 49°14'40" N, 20°14'07" E, bedrock: (1) light-coloured pelitic
limestones, spotted marls and (2) Muran limestones, relief: rugged steep slope below the rock formation, soil: lithosol (lithic leptosol), tree height: up to 20 m, tree trunk
diameter: 10-50 cm, age of trees: Pinus 40-200 yrs, 26. 7. 1995, P. Barancok.

Rel. 15: Belianske Tatry Mts, Pod Sikou Valley, north-oriented slopes of the rock formation VelkyCosek,49°14'43" N, 20°14'13" E, bedrock: (1) light-coloured pelitic
limestones, spotted marls and (2) Muran limestones, relief: steep slope rugged with rock cuts, soil: lithosol (lithic leptosol), tree height: 25-30 m, tree trunk diameter: 15-50
cm, age of trees: 60-250 yrs, 26. 7. 1995, P. Baran¢ok.
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By contrast, the subassociation Cystopterido montanae-Pinetum cembrae
calamagrostietosum arundinaceae (Zigba et al. 2018) P. Kucéera 2019 [17] is characterized by the
constant presence and higher cover of Calamagrostis arudinacea, as well as by the occurrence of
Carex sempervirens subsp. tatrorum, Saxifraga paniculata, Astrantia major, etc. (cf. [39]: suppl.
S3). Before the start of human exploitation of the high elevations of the Tatra Mountains, forest
stands of the latter subassociation were probably the most frequent Arolla pine community of the
calcareous regions from the west (Sivy vrch Mt.) to the east (Belianske Tatry Mts). It developed
also at sites with deeper and well-drained soils where ecological influence of more densely
growing Pinus cembra trees (shade, slowly decaying fallen long needles covering surface and less
rainfall water blocked by the tree crowns) induces development of mixed acidophytic-calciphytic
species composition.

2.3. Primulo elatioris-Pinetum cembrae ass. nov. hoc loco (Tab. 1, rels. 7-10)

Nomenclatural type: tab. 1, rel. 8, holotypus hoc loco

This Arolla pine community is developed on sites with the most favourable water regime;
habitats are mesic and mesotrophic. Physiognomy of the field layer is determined by Adenostyles
alliariae (usually a dominant), Luzula sylvatica and Oxalis acetosella. Present also are other tall
herbs such as Cicerbita alpina, Doronicum austriacum, Leucanthemum rotundifolium and
Veratrum album subsp. lobelianum. Into this association is concentrated the occurrence of species
with higher demands on habitat humidity, i.e. Chrysosplenium alternifolium, Stellaria nemorum
and Chaerophyllum hirsutum; in some localities is present also Sphagnum sp.

Of characteristic occurrence are calcicoles — Asplenium viride, Calamagrostis varia,
Cortusa matthioli, Cystopteris montana etc.; important components of the association are nutrient-
demanding species, e.g. Geranium sylvaticum, Valeriana tripteris, Viola biflora and Thalictrum
aquilegiifolium.

Constantly present are the acidophytes Vaccinium myrtillus (cover over 5 %), V. vitis-
idaea, Avenella flexuosa; frequent also are other common species of high montane forests
(Dryopteris dilatata, Homogyne alpina, Gentiana asclepiadea).

Up to the present time, this association was recorded only within the Kolova dolina
Valley of the High Tatras.

2.4. Seslerio tatrae-Pinetum cembrae P. Kucéera 2017 (Tab. 1, rels. 11-15)

This plant association occupies habitats on calcareous rocks which possess the highest
number of calcicoles among the communities of the alliance Calamagrostio variae-Pinion
cembrae. Calamagrostis varia is the dominant species of the field layer. Constantly present are
Valeriana tripteris, Sesleria tatrae, Luzula sylvatica, Campanula tatrae, Clematis alpina, Cortusa
matthioli, Phyteuma spicatum, Dryopteris dilatata, Vaccinium vitis-idaea, also Adenostyles
alliariae (but only at low abundance) and many other species. Ecologically special habitat is
expressed with occurrence of species such as Androsace chamaejasme, Bartsia alpina, Hedysarum
hedysaroides, Ranunculus alpestris, Pedicularis verticillata, Salix reticulata and S. retusa, as well
as Carex firma, Festuca versicolor, Rhodiola rosea and Saxifraga paniculata.

The presence and abundance of acidophytes (Avenella flexuosa, Vaccinium myrtillus) is
usually reduced; absent or infrequent also are the species Gentiana aslepidaea, Senecio
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nemorensis agg. and Veratrum album subsp. lobelianum, which are more common in mesic
habitats.

The association Seslerio tatrae-Pinetum cembrae was noted mainly in the Belianske Tatry

Mts where its occurrence was documented also by Kanka [12: tab. 11, rel. 5]. Zigba et al. [39:
suppl. S3, rel. 32] published one record of this community from the High Tatras.
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CONTRIBUTII LA CUNOASTEREA VARIABILITATII PADURILOR DE PINUS CEMBRA
DIN NORD-ESTUL MUNTILOR TATRA

(Rezumat)

si a defrisarilor facute pentru a mari suprafata de pasune alpina. Padurile de zambru au fost traditional incluse in
asociatia Pino cembrae-Piceetum Myczkowski et Lesinski 1974, insd cercetiri recente recunosc mai multe
subunitati. Relevee nepublicate din partea nord-estici a muntilor Tatra dovedesc existenta mai multor tipuri de
comunitati de zambru, distincte din punct de vedere floristic si ecologic, precum: (1) paduri acide de Homogyno
alpinae-Pinetum cembrae in habitate sirace in nutrienti pe substrat cuartic si (2) paduri calcaroase cu putine specii
Pyrolo rotundifoliae-Pinetum cembrae n situri cu un orizont de sol cu humus bine dezvoltat, Cystopterido
montanae-Pinetum cembrae Tn habitate influentate atit de calcare, cat si de cuart, Primulo elatioris-Pinetum
cembrae legate de situri cu umiditate favorabila si Seslerio tatrae-Pinetum cembrae cu cel mai pronuntat caracter

calcaros.
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