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PHYTOSOCIOLOGICAL CONSIDERATIONS REGARDING SILICEOUS SCREES
FROM MERIDIONAL CARPATHIANS (ROMANIA)

NEBLEA Monica, MARIAN Madalina

Abstract. This paper presents a phytosociological study of the vegetation of siliceous screes from Meridional Carpathians that
belong to Androsacetalia alpinae Br.-Bl. 1926 order. The purpose of this study was to characterize the plant associations from these
stations and highlight their floristic similarities calculating the Relative Euclidean distance on the basis of the Ward method. Five
plant associations were characterized and analysed, as follows: Saxifirago carpathicae-Oxyrietum digynae Pawl. et al. 1928, Poo
contractae-Oxyrietum digynae Horv. et al. 1937, Saxifrago bryoidis-Silenetum acaulis Boscaiu, Téduber et Coldea 1977, Veronico
baumgartenii-Saxifragetum bryoidis Boscaiu et al. 1977, Festucetum picturatae Krajina 1933 corr. Malinovsky et Kricsfalusy 2000.
The hierarchical analysis confirmed the syntaxonomical affiliation to the Androsacetalia alpinae Br.-Bl. 1926 order by outlining
distinct clusters.
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Rezumat. Consideratii fitosociologice asupra grohotisurilor silicioase din Carpatii Meridionali (Romania). Lucrarea
de fatd prezintd un studiu fitosociologic al vegetatiei grohotisurilor silicioase din Carpatii Meridionali care se incadreaza in ordinul
Androsacetalia alpinae Br.-Bl. 1926. Scopul studiului a fost caracterizarea asociatiilor vegetale din aceste statiuni si evidentierea
similaritatilor lor floristice calculand distanta Euclidiand medie, pe baza metodei Ward. Au fost caracterizate si analizate 5 asociatii
vegetale: Saxifrago carpathicae-Oxyrietum digynae Pawl. et al. 1928, Poo contractae-Oxyrietum digynae Horv. et al. 1937,
Saxifrago bryoidis-Silenetum acaulis Boscaiu, Téuber et Coldea 1977, Veronico baumgartenii-Saxifragetum bryoidis Boscaiu et al.
1977, Festucetum picturatae Krajina 1933 corr. Malinovsky et Kricsfalusy 2000. Analiza ierarhicd a confirmat incadrarea
sintaxonomica in aliantele ordinului Androsacetalia alpinae Br.-Bl. 1926 prin conturarea unor clusteri distincti.

Cuvinte cheie: asociatii vegetale, grohotisuri silicioase, Carpatii Meridionali, Romania.
INTRODUCTION

Phytocoenoses of the Thlaspietea rotundifolii class develop on mobile, semi-fixed screes in which the size of
rock fragments is variable (CHYTRY, 2009).

According to CIUCA et al. (1977), the screes are found on both the nemoral level and the alpine level in the
Romanian Carpathians. The vegetal groupings of limestone screes from the nemoral level are part of the Stipion
calamagrostis Jenny-Lips alliance ex Br.-Bl. 1950. The siliceous screes are found mainly on the subalpine and alpine
level, and the characteristic phytocoenoses correspond to the associations of the order Androsacetalia alpinae Br.-Bl.
1926, alliances Veronicion baumgartenii Coldea 1991 and Festucion picturatae Krajina 1933.

COLDEA et al. (2017) recognize only one order (Androsacetalia alpinae Br.-Bl. 1926) that includes 6 plant
associations characteristic to siliceous screes: Saxifrago carpathicae-Oxyrietum digynae Pawl. et al. 1928, Saxifrago
carpathicae-cymosae Coldea (1986) 1990, Poo contractae-Oxyrietum digynae Horv. et al. 1937, Saxifrago bryoidis-
Silenetum acaulis Boscaiu, Tauber et Coldea 1977, Veronico baumgartenii-Saxifragetum bryoidis Boscaiu et al. 1977,
Festucetum picturatae Krajina 1933 corr. Malinovsky et Kricsfalusy 2000.

CHIFU et al. (2014) distinguish two orders in which the phytocoenoses of the siliceous screes from the
subalpine and alpine level (Androsacetalia alpinae Br.-Bl. 1926) and those of the siliceous screes from the mountain
and submountain level (Galiopsietalia segetum Oberd. et Siebert in Oberd. 1977) are fitted.

The same authors include the Sileno acaulis — Minuartietum sedoidis Puscaru et al. 1956 association to the
Androsacetalia alpinae Br.-Bl. 1926 order. On the other hand, SANDA et al. (2008) and COLDEA et al. (2017) place it
in the Carici rupestris-Kobresietea bellardi Ohba 1974 class. COLDEA et al. (2017) synonymizes it with Oxytropido
carpaticae-Elynetum (Puscaru et al. 1956) Coldea 1991, and SANDA et al. (2008) treat it as distinct syntaxon.
Characteristic coenoses have been described from Bucegi Mountains, Fagaras Mountains and Rodna Mountains.

CHIFU et al. (2014) describe the Doronico carpatici-Poétum minoris Puscaru et al. 1956 association from the
Androsacetalia alpinae Br.-Bl. 1926 order. These phytocoenoses can be found in the Ceahldu Mountains and Bucegi
Mountains, on slopes with high degree of inclination and dominated by the sciaphilous and chionophilous species.
Belonging to this order is, probably, taken into account by the high constancy of some species from Veronicion
baumgartenii alliance (Achillea oxyloba subsp. schurii, Doronicum carpaticum, Oxyria digyna, Bistorta vivipara) and
Thlaspietea rotundifoliiclass (Arabis alpina, Poa alpina, Taraxacum nigricans, Rhodiola rosea, Saxifraga adscendens,
Saxifraga moschata). SANDA & POPESCU (1995) quote this association from the alpine level of Fagaras Mountains,
along the troughs and rocky ridges, on steep slopes.

Festucetum picturatae (Krajina 1933 corr. Malinovsky et Kricsfalusy 2000) is considered a plant association
typical to the Thlaspietea rotundifoliiclass by SANDA et al. (2008) and COLDEA et al. (2017). These phytocoenoses
are characteristic to subalpine and alpine level of Romanian Carpathians (Rodna Mountains, Fagiras Mountains,
Retezat Mountains) and vegetate on fixed or semi-fixed siliceous screes, on ranker soils (COLDEA et al., 2017 from
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COLDEA, 1990). The same authors support the affiliation to the Androsacetalia alpinae order due to the presence in
the floristic composition of characteristic species, and mention that species characteristic to the Caricion curvulae
andSalicion herbaceae alliances are also present in the case of coenoses with Festuca picturata, developed in the alpine
habitats, where the snow persists for a long time. Maybe for this reason, CHIFU et al. (2014) describe this plant
association in the Juncetea trifidi Hadac 1946 class.

Interesting is the opinion of other authors (JAROLIMEK & SIBIK (Eds.), 2008; KLIMENT et al., 2010;
JANISOVA & SIBIK (Eds.), 2015; MUCINA et al., 2016; TELYATNIKOV, 2016) who deal with the Festucetum
picturatae Krajina 1933 corr. Malinovsky et Kricsfalusy 2000 association at the Salicetea herbaceae Br.-Bl. 1948 class.

The siliceous screes communities from Meridional Carpathians belong to the 8110 Siliceous scree of the
montane to snow levels (Androsacetalia alpinae and Galeopsietalia ladani) natural habitat as stated by GAFTA &
MOUNTFORD (2008).

According to the Romanian classification system (DONITA et al., 2005), the siliceous screes from Meridional
Carpathian belong to five types of natural habitats: R6101 South-Eastern Carpathian communities of siliceous gravel
with Silene acaulis and Minuartia sedoides, R6102 South-Eastern Carpathian communities of semi-fixed siliceous
screes with Festuca picta and Senecio carniolicus, R6104 South-Eastern Carpathian communities of mobile and weakly
fixed siliceous screes with Oxyria dygina, R6105 South-Eastern Carpathian communities of semi-fixed siliceous screes
with Saxifraga bryoides, Silene acaulis and Veronica baumgartenii.

The main purpose of this study was to highlight the floristic similarities of the siliceous screes from Meridional
Carpathians calculating the Relative Euclidean distance on the basis of the Ward method.

MATERIALS AND METHODS

The study area was represented by the mountain chain of the Meridional Carpathians, separated in the western
part by the Occidental Carpathians through the Cerna-Timis-Bistra-Hateg-Stei-Oréastie Pass, and in the eastern part by
the Curvature Carpathians through the Prahova Valley.

Scientific papers were consulted regarding the plant communities from this area in order to characterize the
vegetation of siliceous screes (Table 1). We used the syntaxonomical classification elaborated by COLDEA et al.
(2017). In this regard, 102 phytosociological surveys belonging to five plant associations recorded from Meridional
Carpathians were analysed. Each plant association was synthetically characterized by interpreting data from
phytosociological surveys. The scientific name of taxa was updated according to Flora Europaea, on-line database (***.
http://ww2.bgbm.org/EuroPlusMed/query.asp).

In order to establish the degree of floristic similarity between the plant associations on the siliceous screes, a
dendrogram was developed using the SYSTAT program version 10.2. The Relative Euclidean distance calculated on the
basis of the Ward method was chosen as a similarity index, which allowed a clearer grouping of the surveys belonging
to the same associations or the surveys of the associations from the same alliance into distinct clusters. This method was
also used by POP (2009) in his doctoral thesis for the similarity analysis of the plant groupings for screes from Piatra
Craiului Mountains.

Only 70 phytosociological surveys were considered in the similarity analysis, a number of 32 surveys being
presented in the scientific literature as synoptic phytosociological tables, which cannot be used in a such analysis.

Table 1. Provenance of the phytosociological surveys characteristic to siliceous screes (Androsacetalia vandelii order).

Plant association Authors Year Number Location
of publication | of surverys
Saxifrago carpathicae- Voik Wilhelm, Schneider- | 1978 6 Scara Peak, between the Avrig Lake and Ciortea,
Oxyrietum digynae Pawl. et Binder Erika Strunga Dracului, Calfun Peak, Caldarea Balii
al. 1928 below Capra (Fagaras Mountains)
Poo contractae-Oxyrietum Boscaiu Nicolae 1971 7 Groapa Bistrei, Pietrile Dracilor, Obarsia
digynae Horv. et al. 1937 Hidegului, Bodea Peak (Tarcu Mountains)
Puscaru-Soroceanu 1981 8 Fagaras Mountains

Evdochia, Csiiros Stefan,
Pusgcaru Dumitru, Popova-

Cucu Ana
Coldea Gheorghe 1993 9 Custura Mountain (Retezat Mountains)
Stancu Daniela 2005 7 Buda Mountain, Raiosu Mountain (Fagaras
Mountains)
Saxifrago bryoidis-Silenetum | Boscaiu Nicolae, Tduber 1977 10 Custura Peak, Gruniul Peak (Retezat Mountains)
acaulis Boscaiu, Tduber et Ferdinand, Coldea
Coldea 1977 Gheorghe
Boscaiu Monica, Boscaiu 1999 4 Custura Peak (Retezat Mountains),
Nicolae, Ehrendorfer Doamna Valleys, Raiosu (Fagaras Mountains)
Friedrich
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Stancu Daniela 2005 9 Buda Mountain, Raiosu Mountain (Fagaras
Mountains)
Veronico baumgartenii- Boscaiu Nicolae, Téduber 1977 10 Judele Peak, Muchia Ascutita Peak, Bucura Peak,
Saxifragetum bryoidis Ferdinand, Coldea Custura Vaii Pietrele, Pietrele Valley, Peleaga
Boscaiu et al. 1977 Gheorghe Peak, Papusa Peak (Retezat Mountains)
Stancu Daniela 2005 2 Buda Mountain to Polita lui Voda (Fagaras
Mountains)
Festucetum picturatae Borza Alexandru 1934 3 Cildarea Zanoaga, Caldarea Taul Negru (Retezat
Krajina 1933 corr. Mountains)
Malinovsky et Kricsfalusy Csiirgs St., Kovacs A., 1964 2 Bucura Peak, Judele Peak (Retezat Mountains)
2000 Moldovan I.
Puscaru- Soroceanu 1981 15 Fagaras Mountains

Evdochia, Csiiros Stefan,
Puscaru Dumitru, Popova-

Cucu Ana

Boscaiu Monica, Bogcaiu 1999 5 Custura Bucurii, Poarta Bucurei, Taul Stirbului
Nicolae, Ehrendorfer (Retezat Mountains)

Friedrich

Simon Tibor, Pocs Tamas 2012 5 Groapa Mandrii, Piatra Téiata, Setea Mare-Piatra

Taiata (Parang Mountains)

RESULTS AND DISCUSSIONS
Characterization of plant associations

Saxifrago carpathicae-Oxyrietum digynae Pawl. et al. 1928

This plant grouping was only mentioned from the Fagaras Mountains, where it is developed on the mobile
screes from glacier cauldrons, under rocky walls or troughs, supported with disaggregation material and covered with
snow for a long time (VOIK & SCHNEIDER, 1978)

These plant communities vegetate on the north-eastern, north-western and eastern slopes, with inclination
degree up to 45°, and more than 2100 m altitude.

Oxyria digyna, Doronicum carpaticum, Saxifraga aizoides, S. androsacea, S. rotundifolia, Arabis alpina,
Hornungia alpina subsp. brevicaulis, Taraxacum nigricans, Achillea oxyloba subsp. schurii, Poa alpina,
Chrysosplenium alpinum, Geum montanum have a high constancy in the phytocoenoses of Fagaras Mountains.

The herbaceous layer is weakly developed, the maximum coverage being 35%. The plant communities are
outlined by the characteristic species of Veronicion baumgartenii alliance, Androsacetalia alpinae (Poa laxa, Oxyria
digyna, Achillea oxyloba subsp. schurii) and Thlaspietalia rotundifoliiorders (Doronicum carpaticum, Saxifraga
moschata, Arabis alpina). The high humidity promotes the coexistence of species characteristic to snow bed groupings
(Sedum alpestre, Soldanella pusilla, Gnaphalium supinum, Cerastium cerastoides, Ranunculus crenatus, Viola alpina).

Poo contractae-Oxyrietum digynae Horv. et al. 1937

The plant communities with Poa cenisia and Oxyria digyna are mentioned from the Retezat Mountains,
Féagarag Mountains and Tarcu Mountains by COLDEA (1993), SANDA et al. (2008) and COLDEA et al. (2017).
CHIFU et al. (2014) consider that the plant grouping represented by Geum reptans and Oxyria digyna from Bucegi
Mountains belongs to Poo contractae-Oxyrietum digynae Horv. et al. 1937. These plant communities were described
from the Bucegi Mountains by BELDIE (1967) and PUSCARU et al. (1956) on the northern slopes where snow lingers
for a long time and humidity is high in the summer. DRAGULESCU (1990) mentions fragmentary phytocoenoses with
Oxyria digyna from Cindrel Mountains.

These phytocoenoses are installed between 1850-2100 m altitude, on very inclined slopes (45-60° in the Tarcu
Mountains) or slightly inclined slopes (15-30° in Fagaras Mountains), with a good coverage of the herbaceous layer
(25-50%) in the Fagaras Mountains due to lower slope inclination (Fig. 1).

This plant grouping is developed on mobile, semi-fixed screes, derived from the disaggregation of crystalline
schists in the Retezat Mountains. Oxyria digyna and Poa cenisia realize a coverage of 25% in this area (BORZA &
BOSCALIU, 1965; COLDEA, 1993; DIHORU & NEGREAN, 2009; SIRBU et al., 2013).

The floristic composition is formed by the characteristic species for the Veronicion baumgartenii alliance and
the Androsacetalia alpinae order (Achillea oxyloba subsp. schurii, Geum reptans, Luzula alpinopilosa, Oxyria digyna,
Poa laxa, Saxifraga adscendens, S. carpatica, S. bryoides, S. oppositifolia, S. pedemontana subsp. cymosa, S.
rotundifolia, Veronica baumgartenii, Cardamine resedifolia) accompanied by the snow bed elements from Salicetea
herbaceaeclass (Veronica alpina, Taraxacum panalpinum, Soldanella pusilla, Ranunculus crenatus, Ochlopoa supina,
Gnaphalium supinum, Cerastium cerastoides). Some species have a high constancy in the Fagaras Mountains such as:
Oxyria digyna, Soldanella pusilla, Ranunculus crenatus, Cerastium cerastoides, Taraxacum panalpinum, Achillea
oxyloba subsp. schurii, Sedum alpestre, Saxifraga rotundifolia, Veronica alpina.
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Figure 1. Plant communities with Oxyria digyna and Saxifraga carpatica from Fagaras Mountains (original).

Saxifrago bryoidis-Silenetum acaulis Boscaiu, Tauber et Coldea 1977

This association is mentioned from the Retezat Mountains by BOSCAIU et al. (1977), BOSCAIU et al. (1999)
and from the Fagaras Mountains by STANCU (2005), BOSCAIU et al. (1999). It develops on fragments resulted from
the disaggregation of crystalline schists, where snow accumulates during the winter, at over 2000 m altitude. Generally,
groupings with Saxifraga bryoides and Silene acaulis vegetate on small surfaces (1-4 m?), on southern, western and
northern slopes and inclination degree about 30-45°. The coverage of the vegetation is higher in the Retezat Mountains
ranging 50-80%, while the herbaceous layer is poorly developed in the Fagaras Mountains (15%).

Together with two edified species of this association, species from the Veronicion baumgartenii alliance and
Androsacetalia alpinae order (Achillea oxyloba subsp. schurii, Gentiana frigida, Geum reptans, Luzula alpinopilosa, L.
spicata, Oxyria digyna, Poa cenisia, Saxifraga oppositifolia, S. pedemontana subsp. cymosa, Sedum alpestre, Veronica
baumgartenii) are present. Also, there are species from Salicetea herbaceaeclass (Soldanella pusilla, Taraxacum panalpinum,
Ranunculus crenatus, Gnaphalium supinum, Leucanthemopsis alpina, Ranunculus crenatus, Salix herbacea).

Veronico baumgartenii-Saxifragetum bryoidis Boscaiu et al. 1977

In the Retezat Mountains, coenoses with Veronica baumgartenii and Saxifraga bryoides populate rock
fragments due to the active gelifraction, on peaks over 2200 m altitude, in sheltered stations where deflation is more
pronounced (BOSCAIU et al., 1977).

In the Fagaras Mountains, this grouping is developed on a granodioritic substrate related to the calcareous area,
where the alteration possibilities of the substrate have permanentized this relict association having reduced competition
capacity in the invasion of other populations (STANCU, 2005).

Similar phytocenoses, poorly represented, were also cited by DRAGULESCU (1990) from the Cindrel Mountains.
The communities of the Retezat Mountains are characterized by a greater floristic diversity, with 10 phytosociological surveys
being made here, compared to the Fagiras Mountains where there were only two surveys. The degree of herbaceous layer
coverage is higher in the Retezat Mountains (20-50%). Among the species that have recorded high constancy we can mention:
Saxifraga pedemontana subsp. cymosa, Poa laxa, Doronicum carpaticum, Leucanthemopsis alpina, Luzula alpinopilosa,
Oreochloa disticha, Hieracium alpinum, Cerastium alpinum, Primula minima.

Festucetum picturatae Krajina 1933 corr. Malinovsky et Kricsfalusy 2000

In Romania, the phytocoenoses edified by Festuca picturata were reported from Retezat Mountains (BORZA,
1934; CSUROS et al., 1964; BOSCAIU et al., 1999), Rarau Mountains, Maramures Mountains (RESMERITA et al.,
1977), Rodnei Mountains (COLDEA, 1990), Fagaras Mountains (PUSCARU-SOROCEANU et al., 1981), Parang
Mountains (SIMON & POCS, 2012), Bucegi Mountains (Domin, 1933 cited by SIMON & POCS, 2012) and Cindrel
Mountains (DRAGULESCU, 1990).

This grouping populates the northern, eastern or southern slopes, with varying degrees of inclination (30-45°)
in the Parang Mountains. The herbaceous layer is well-structured (over 50 species of cormophytes) with coverage
between 10-60%. The moss layer has a coverage of 10-20%, being represented by 10 species of bryophytes.
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Phytocoenoses with Festuca picturata were identified in Retezat Mountains at 1900-2300 m altitudes, on
detrital gravels and dry soils, on slopes between 10°-60°, with northern, southern or southwest exposure. The coenoses
are degraded due to grazing in some areas, while in others (Saua between the Taul Negru cauldron, Seselor Peak, Judele
Peak) they represent intermediate stage to the associations of the Caricetalia curvulaeorder (BORZA, 1934; CSUROS
etal., 1964).

SIMON & POCS (2012) identified this association in the Parang Mountains, but they named it Doronico
carpatici-Festucetum pictae (Pocs et Simon 2012). According to them, “the Transylvanian association differs enough
from the Festucetum pictae Krajina 1933, originally described from the Tatra Mountains. The Eastern and Southern
Carpathian association has several Daco-Balkan geoelements missing from the Northern Carpathians, as: Cerastium
transsilvanicum, Doronicum carpaticum, Rhododendron myrtifolium, Veronica baumgartenii. [...] In the scree fixing
succession it is transitional towards the Caricion curvulae mats.”

In contrast to the Fagaras Mountains, the floristic diversity is more pronounced in the Pardang Mountains,
among the species that have high constancy as follows: Sedum atratum, Gnaphalium supinum, Leucanthemopsis alpina,
Ligusticum mutellina, Anthoxanthum odoratum, Poa laxa subsp. pruinosa, Campanula abietina, Doronicum
carpaticum, Festuca picturata, Geum montanum, Juncus trifidus, Luzula alpinopilosa subsp. obscura, Ranunculus
pseudomontanus, Rhododendron myrtifolium, Soldanella pusilla, Veratrum album.

Similarity analysis for plant associations from siliceous screes

The similarity dendrogram (Fig. 2) obtained by analysing 70 surveys of plant associations characteristic to
siliceous screes, calculating the Relative Euclidean Distance (Ward method), revealed the outline of two main clusters
(A and B).

The cluster A includes Poo contractae-Oxyrietum digynae and Saxifrago carpathicae-Oxyrietum digynae
associations identified in the Fagaras Mountains and Tarcu Mountains. The floristic affinities between these two
associations were also observed by BOSCAIU (1971), who considers that Saxifrago carpathicae-Oxyrietum digynae is
the Carpathian vicariant of the Oxyrietum digynae from Alps. The plant groups from Southern Carpathians edified by
Oxyria digyna formed on semi-fixed screes of glacial circles, on slopes with a predominantly northern exposure, at over
1850 m altitude. They are individualized from a floristic point of view through a nucleus of characteristic species from
the Veronicion baumgartenii alliance and Androsacetalia alpinae order, that have a high constancy (Achillea oxyloba
subsp. schurii, Oxyria digyna, Poa laxa, Saxifraga carpatica, S. bryoides, Veronica baumgartenii, Poa cenisia).

The survey of Poo contractae-Oxyrietum digynae from Tarcu Mountains (POTA12-Bodea Peak) has a greater
similarity with the coenoses of Veronico baumgartenii-Saxifragetum bryoidis. The edifying species are missing from its
floristic inventory, but Saxifraga bryoides has a larger coverage. The grouping edified by Silene acaulis (SSFG70-
Raiosu) from the Fagaras Mountains is closer to the phytocoenoses of Saxifrago carpathicae-Oxyrietum digynae from
the same massif from a floristic point of view, being classified in the cluster A. The coenose edified by Silene acaulis
from Retezat Mountains (SSRT67-Custura Peak) has floristic similarities, determined rather by the accompanying
species (Campanula alpina, Carex atrata, Juncus trifidus, Ligusticum mutellina, Pedicularis verticillata, Phyteuma
confusum, Primula minima), with the grouping edified by Festuca picturata (FPRT60-Bucura Peak) from the same
mountain.

Cluster B is divided into two major groups: B1, that includes surveys of Saxifrago bryoidis-Silenetum acaulis,
Veronico baumgartenii-Saxifragetum bryoidis from the Fagaras and Retezat Mountains, and B2 affiliated to Festucetum
picturatae from the Parang Mountains and Retezat Mountains.

The B1 group is made up of two subgroups: Bla, where the communities of screes from Fagaras Mountains of
the Saxifrago bryoidis-Silenetum acaulis association are present, and B1b consists of the coenoses of Saxifrago
bryoidis-Silenetum acaulis (Retezat Mountains) and Veronico baumgartenii-Saxifragetum bryoidis (Retezat Mountains
and Fagaras Mountains).

The surveys of Saxifrago bryoidis-Silenetum acaulis from the Fagaras Mountains are affiliated to a distinct
cluster than the one with similar coenoses from the Retezat Mountains, installed on the northern, western or southern
slopes and whose herbaceous layer has an average coverage of 70%. The characteristic species for alliance and order
(Saxifraga pedemontana subsp. cymosa, Oxyria digyna, Gentiana frigida, Luzula spicata, Saxifraga bryoides) are
distinguished by a greater constancy in the floristic composition of the communities from the Retezat Mountains.
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Figure 2. Similarity dendrogram of the surveys of plant associations on siliceous screes from Meridional Carpathians using Relative
Euclidian Distance (Ward method) (PO - Poo contractae-Oxyrietum digynae; SO - Saxifrago carpathicae-Oxyrietum digynae;
SS - Saxifrago bryoidis-Silenetum acaulis VS - Veronico baumgartenii-Saxifragetum bryoidis; FP - Festucetum picturatae;

RT — Retezat; FG — Fagaras; TA — Tarcu; PA — Parang)

CONCLUSIONS

The diversity of microstationary conditions of the siliceous screes from the Retezat Mountains and Fagaras
Mountains is reflected by the high coenotaxonomic diversity (five plant associations for the Fagaras Mountains and four
for Retezat Mountains). The siliceous screes offer optimal conditions for development, especially for heliophilous,
mesophilous, cryophilous, eutrophic and strongly acidophilous species.

The hierarchical analysis revealed the grouping of plant associations in distinct clusters corresponding to the
alliances to which they belong based on the floristic similarities.

These natural habitats offer refuge for important Carpathian and Carpathian-Endemic species, such as: Achillea
oxyloba subsp. schurii, Cerastium transsilvanicum, Chrysosplenium alpinum, Dianthus glacialis subsp. gelidus,
Doronicum carpaticum, Leucanthemopsis alpina, Poa laxa subsp. pruinosa, Thymus pulcherrimus, Trisetum fuscum,
Veronica baumgartenii.

200



Muzeul Olteniei Craiova. Oltenia. Studii i comunicari. Stiinfele Naturii. Tom. 36, No. 1/2020 ISSN 1454-6914

REFERENCES

BELDIE AL. 1967. Flora si vegetatia Muntilor Bucegi. Edit. Academiei R.S.R. Bucuresti. 500 pp.

BORZA AL. 1934. Studii fitosociologice In Muntii Retezatului. Buletinul Grddinii Botanice §i Muzeului Botanicii.
Edit. Universitaria. Cluj-Napoca. 14(1-2): 1-84.

BORZA AL. & BOSCAIU N. 1965. Introducere in studiul covorului vegetal. Edit. Academiei R.P.R. Bucuresti.250 pp.

BOSCAIU N. 1971. Flora si vegetatia Muntilor Tarcu, Godeanu si Cernei. Edit. Academiei R. S. R. Bucuresti. 494 pp.

BOSCAIU N., TAUBER F., COLDEA GH. 1977. Asociatii vegetale rupicole si petrofile din Muntii Retezatului. Studii
si comunicari de ocrotirea naturii. Edit. Universitaria. Suceava: 253-264.

BOSCAIU M., BOSCAIU N., EHRENDORFER F. 1999. The Cerastium alpinum group (Caryophyllaceae) in the
south-eastern Carpathians. Contributii Botanice II (1997-1998). Edit. Universitaria. Cluj-Napoca: 5-37.

CHIFU T., IRIMIA 1., ZAMFIRESCU O. 2014. Diversitatea fitosociologica a vegetatiei Romdniei. Vegetatia herbacee
naturala (I). Institutul European. Tasi. 155 pp.

CHYTRY M. (Eds.). 2009. Vegetation of the Czech Republic. 2 Ruderal, weed, rock and scree vegetation. Academia.
Praha. 525 pp.

CIUCA M., BOSCAIU N., SCHNEIDER E. 1977. Vegetatia pietrisurilor, bolovinisurilor si a grohotisurilor din
Carpatii R. S. R. Comunicari de botanica. Edit. Societatea de Stiinte Biologice. Bucuresti: 199-204.

COLDEA GH. 1990. Muntii Rodnei. Studiu geobotanic. Edit. Academiei Roméane. Bucuresti. 183 pp.

COLDEA GH. 1993. Cormofite. Sintaxonomia si descrierea asociatiilor vegetale. Parcul Nagional Retezat. Studii
ecologice. Edit. West Side Computers. Brasov: 31-48.

COLDEA GH. (Eds.). 2017. Les associations végétales de Roumanie. Edit. Presa Universitara Clujeana. Cluj-Napoca.
113 pp.

CSUROS ST., KOVACS A., MOLDOVAN 1. 1964. Cercetiri de vegetatie in Rezervatia Stiintifica a Parcului National
Retezat.Contributii Botanice. Edit. Universitaria. Cluj-Napoca: 167-188.

DIHORU GH. & NEGREAN G. 2009. Cartea rosie a plantelor vasculare din Romdnia. Edit. Academiei Roméne.
Bucuresti. 630 pp.

DONITA N., POPESCU A., PAUCA-COMANESCU MIHAELA, MIHAILESCU SIMONA, BIRIS-IOVU A. 2005.
Habitatele din Romdnia. Edit. Tehnica-Silvica. Bucuresti. 500 pp.

DRAGULESCU C. 1990. Vegetatia rezervatiei naturale Iezerele Cindrelului (jud. Sibiu). Ocrotirea Naturii si a
Mediului Inconjurdtor. Edit. Universitaria. Sibiu. 34(1-2): 39-43.

GAFTA D. & MOUNTFORD O. 2008. Manual de interpretare a habitatelor NATURA 2000 din Romdnia. Edit.
Risoprint. Cluj-Napoca. 101 pp.

JANISOVA M. & SIBIK J. (Eds.). 2015. From the Pannonian steppes to the Tatra summits. Manual to the IAVS Post-
Symposium Excursion (25-30 July 2015). Masaryk University. Brno. 85 pp.

JAROLIMEK 1. & SIBIK J. (Eds.). 2008. Diagnostic, constant and dominant species of the higher vegetation units of
Slovakia. Veda Publisher. Bratislava. 386 pp.

KLIMENT J., SIBIK J., SIBIKOVA 1., JAROLIMEK 1., DUBRAVCOVA Z., UHLIROVA J. 2010. High-altitude
vegetation of the Western Carpathians-syntaxonomical review. Biologia. Springer. Berlin. 65(6): 965-989.

MUCINA L., BULTMANN H., DIERBEN K., THEURILLAT J. P., RAUS TH., CARNI A., SUMBEROVA K.,
WILLNER W., DENGLER J., GARCIA R. G., CHYTRY M., HAJEK M., DI PETRO R., IAKUSHENKO D.,
PALLAS J., DANIELS F. J. A., BERGMEIER E., SANTOS GUERRA A., ERMAKOV N., VALACHOVIC
M., SCHAMINEE J. H. J., LYSENKO T., DIDUKH Y. P., PIGNATTI S., RODWELL J. S., CAPELO J.,
WEBER H. E., SOLOMESHCH A., DIMOPOULOS P., AGUIAR C., HENNEKENS S. M., TICHY L. 2016.
Vegetation of Europe: hierarchical floristic classification system of vascular plant, bryophyte, lichen and algal
communities. Applied Vegetation Science. Wiley Press. London. 19(suppl. 1): 3-264.

POP O. G. 2009. Cercetari asupra diversitatiifitotaxonomice din Parcul National Piatra Craiului cu accent pe
monitorizarea grohotisurilor calcaroase. Ph. D. Thesis, University of Bucharest. 150 pp.

PUSCARU D., PUSCARU-SOROCEANU E., PAUCA A., SERBANESCU 1., BELDIE AL., STEFUREAC TR.,
CERNESCU N., SAGHIN F., CRETU V., LUPAN L., TASCENCO V. 1956. Pgjistile alpine din Muntii
Bucegi. Edit. Academiei R.P.R. Bucuresti. 962 pp.

PUSCARU-SOROCEANU E., CSUROS ST., PUSCARU D., POPOVA-CUCU A. 1981. Die vegetation der Wiesen und
Weiden des Fagaras-Gerbiges in den Siidkarpaten. Phytocoenologia. Scimago Press. London. 9(3): 257-309.

RESMERITA I., BURDUJA C., RATIU O. 1977. Caracterizarea areal-ecologica si floristicd a pajistilor din alpinul
Carpatilor Romanesti. Comunicari de botanica. Edit. Universitaria. Bucuresti: 151-187.

SANDA V. & POPESCU A. 1995. Caracterizarea unitatilor de vegetatie din masivul Fagaras (1). Naturalia. Studii si
cercetari. Muzeul Judetean Arges. Pitesti. 1: 91-99.

SANDA V., VICOL IOANA, STEFANUT S. 2008. Biodiversitatea ceno-structurald a invelisului vegetal din Romania.
Edit. Ars Docendi. Bucuresti. 569 pp.

SIMON T. & POCS T. 2012. New aspects of the alpine vegetation of Paring Mountains (South Carpathians). Journal
of Plant Development. Springer. Berlin. 19: 99-129.

201



NEBLEA Monica MARIAN Madalina

SIRBU L, STEFAN N., OPREA A. 2013. Plante vasculare din Romdnia. Determinator ilustrat de teren. Edit. Victor B
Victor. Bucuresti. 1320 pp.

STANCU ILEANA-DANIELA. 2005. Flora si vegetatia Muntilor Raiosu si Buda. Masivul Fagaras. Edit. Universitatii
din Pitesti. 226 pp.

TELYATNIKOV M. YU. 2016. Review of the higher units of the alpine vegetation of Northern Eurasia. Works of the
State Nikita Botanical Gardens, Yalta. Nikita Botanical Gardens Publisher. Yalta. 143: 231-241.

VOIK W. & SCHNEIDER-BINDER E. 1978. Cercetari asupra asociatiilor de grohotisuri (Thlaspietea rotundifolii Br.-
BI. 1926) din etajul alpin al Muntilor Fagaras. Studii §i comunicari. Stiintele Naturii. Muzeul Bruckenthal
Sibiu. 22: 189-202.

*** 1952-1965, Flora R.P.R., I-X, Edit. Academiei Romane R.P.R.—R.S.R., Bucuresti.

*¥** 1966-1976, Flora R.S.R., XI-XIII, Edit. Academiei Romane R.P.R.—R.S.R., Bucuresti.

**%*_http://ww2.bgbm.org/EuroPlusMed/query.asp (accessed: March 29, 2019)

Neblea Monica, Marian Madalina
University of Pitesti, Targu din Vale Street, no. 1, Pitesti, Arges County, Romania.
E-mails: monica_neb@yahoo.com; madalina.marian@yahoo.com

Received: April 14,2020
Accepted: June 10, 2020

202




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


