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Abstract: Rare species occurrences are important for understanding patterns in regional floras. New
records of species in different areas help to examine how recent changes in climate and human pressure could
influence species assemblages. In this study, we carried out a detailed analysis of the distribution and habitat
requirements of the rare Sub-Atlantic plant species Galium saxatile L. in the Romanian Carpathians. To date, the
species has been reported only from the Nemira Mountains (Eastern Carpathians). We therefore provide information
on several new localities in three other ranges: the Rodna, Cearcanul and Bretcu Mountains. The phytocoenoses
where G. saxatile was found in Romania belong to Festuco - Nardetum strictae Csirés et Resmeritd 1960, Violo
declinatae-Nardetum strictae Simon 1966 and Hieracio transsylvanici-Piceetum abietis Pawlowski et Br.-Bl. 1939.
These are very similar to those described for the species in Western Europe and the Western Carpathians.

Keywords: biogeography, chorology, montane habitats, Romanian Flora, Sub-Atlantic species.

Introduction

Within the very large woody plant family of Rubiaceae, centred in the wet tropics,
Galium L. is the most important genus found in temperate regions [30]. This genus includes
more than 600 annual and perennial species, most of its members being herbaceous [31]. Galium
is a taxonomically problematic genus with many polymorphic species that are often poorly
differentiated morphologically. Moreover, some taxa from the closely related genus Asperula are
very similar to Galium species, and therefore their assignation (based mainly on the shape of the
corollas) to one or the other genus has changed during the last decades according to different
monographs [11, 32, 31]. For that reason, the classification and identification of the taxa have
been problematic and there is still no consensus as to the treatment of some insufficiently
understood species groups in current regional Floras. For example, the number of Galium taxa
reported in the Romanian flora has changed according to different sources: 28 species in Pauca
and Nyarady (1961), 33 in Ciocarlan (1990), 40 in Oprea (2005), and 38 in Ciocarlan (2009) and
Sarbu et al. (2013). This is the result of the different taxonomic approaches over time, as well as
the discovery of new taxa in the Romanian flora. Our study is focused on the last species of
Galium reported for the Romanian Carpathians, namely Galium saxatile.
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Fig. 1: Close-up view of Galium saxatile L. in the Rodna Mountains (a) and its habitat on the Stiol
Peak - Rodna Mts (b) and Nemira Ridge - Nemira Mts (c).
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Fig. 2: Morphological details of the leaves (a) and fruits (b) of Galium saxatile (Cercanul Mts).

Galium saxatile L. (G. harcynicum Weigel - heath bedstraw, Fig. 1) is a typical European
Sub-Atlantic biogeographical element [19, 14, 13] with maximum occurrence within the Atlantic
region (British Isles and from Southern Scandinavia to Northern Spain), but also locally present
in Central Europe [18]. In Western Europe, the species grows mainly in open habitats [2], and is
one of the commonest plants of short grasslands and heaths on acid soil [16]. G. saxatile is
particularly found in nutrient-poor swards and pastures dominated by matgrass (Nardus stricta),
all over its range: the British Isles [27], Germany [26], Austria [21], Czech Republic [4], etc.
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Primarily, it is regarded as a characteristic species for the Nardetalia strictae phytosociological
order [26]. Besides grassy vegetation, heath bedstraw has been reported from oak, spruce, pine
or mixed forests, invariably on acid substrates [12, 23, 10].

Galium saxatile has its Eastern distribution boundary in the Carpathians. The
environmental conditions for the species in this area are well documented only for the Western
Carpathians (i.e. Poland, especially and Slovakia). Similar to Western Europe, or the Alps and
Sudetes, heath bedstraw can be found either in nutrient-poor swards dominated by Nardus stricta
or in spruce forests (Plagiothecio - Piceetum tatricum). It has also often been encountered in
human-disturbed habitats such as trails, road margins and forest clearings [34, 19]. For the
South-Eastern Carpathians there is poor information on the distribution and habitat requirements
of the species. G. saxatile was recorded in meadows and wet coniferous forests on acidic
bedrocks in the Gorgany and Chyvchyny-Gryniava Mountains (Ukraine, [3]). In the Romanian
Carpathians, G. saxatile was discovered only recently by Ciocarlan and Costea (1997) in the
Nemira Mountains. The only information available from this source is the mention of the
Hyperico maculatae - Polygaletum phytosociological association. To our best knowledge, there
are no published vegetation relevés containing this species from the Romanian Carpathians.

Therefore, the main goals of our study are: (i) to provide a detailed review of available
data concerning the occurrence of Galium saxatile L. in the Romanian Carpathians, (ii) to report
newly discovered localities for the species in this range, and (iii) to characterize the environment
and vegetation types using our own field data.

Materials and Methods

Our investigation was based on recent field studies and critical evaluation of herbarium
material and botanical literature. The field surveys were carried out in the Nemira, Rodna,
Cearcanul and Bretcu Mountains (2004-2016). The vegetation types where the species grows
were described by phytosociological relevés performed according to the Central European
Phytosociological School [9]. The following herbaria were examined (acronyms according to
Thiers, continuously updated): BP (Hungarian National History Museum, Budapest, Hungary),
BUAG (University of Agronomical Sciences and Veterinary Medicine, Bucharest), BUC (D.
Brandza Botanical Garden, Bucharest), BUCA (Institute of Biology, Romanian Academy), BVS
(Transilvania University of Brasov), CL (Babes-Bolyai University, Cluj-Napoca), CLA
(University of Agricultural Sciences and Veterinary Medicine, Cluj-Napoca), CRAI (University
of Craiova), DE (Debrecen University, Hungary), I (Faculty of Biology, Alexandru Ioan Cuza
University, lasi), IAGB (Botanical Garden, Alexandru loan Cuza University, lasi), IASI
(University of Agricultural Sciences and Veterinary Medicine, lasi) and SIB (Natural History
Museum, Sibiu). Species nomenclature follows Flora Europaea [33].

Results and Discussion

Distribution in the Carpathians

Western Carpathians: The presence of G. saxatile in the Western Carpathians is well
documented by literature and herbarium records. It occurs in numerous, scattered sites in the
Western Beskids and Tatra Mountains (further details about the distribution and habitat
requirements in this range can be found in Mirek and Pigkos-Mirkowa, 1984). Interestingly, the
first references for the species in the Western Carpathians are recent, i.e. 1973 and 1975, even
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though this mountain range has been deeply explored by botanists starting from the 18™ century.
Until then, G. saxatile was regarded as a good diagnostic biogeographical element, suporting the
floristic difference between the Carpathians (where the species was not cited) and the Sudetes
(where the species is common, [15]).
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Fig. 3: Distribution of Galium saxatile L. in the Romanian Carpathians. The Nemira Mts. are indicated by a
white star (1), while the new ranges discovered for the species are represented by black stars (2 - Rodna Mts,
3 - Cearcanul Mts, 4. - Bretcu Mts.). Left inset indicates the location of the South-Eastern Carpathians in
Europe.

South-Eastern Carpathians: Up to now, G. saxatile has been reported only from the
Gorgany and Chyvchyny-Gryniava (Ukraine) and the Nemira Mountains (Romania), as its
easternmost occurrences in Europe. The first records of heath bedstraw in the Ukrainian
Carpathians date back to 1942 (Mirek and Pigkos-Mirkowa, 1984).

The first observations of G. saxatile in the Romanian Eastern Carpathians are much more
recent. Ciocarlan and Costea published this species in 1997 from the Nemira Mountains, where
they founded it on the Sandru Mare and Tiganca peaks. Even though these new localities were
documented by vouchers deposited in BUAG, Negrean (2011) contested the presence of G.
saxatile in Romania by reason that the species is "at a great distance from the compact areal".

During recent field trips, we discovered G. saxatile in three new mountain ranges in the
Eastern Carpathians, i.e. the Bretcu (A. Indreica, 2013), Rodna (M. Puscas, P.-D. Turtureanu, B.-
I. Hurdu and S. Bec, 2014-2016) and Cearcanul Mountains (M. Puscas, P.-D. Turtureanu, 2016)
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— Fig. 3. Additionally, we reconfirm the presence of the species in the Nemira Mts in several
localities.

In the Rodna Mountains we first discovered the species on 13™ August 2014 on the Stiol
Peak (at 1578 m a.s.l., CL no. 665393). We frequently encountered the species during a field trip
between 21°* and 23" July 2015, abundant between Poiana Prislopului and Izvorul Bistritei
Glacial Cirque (1500 - 1750 m a.s.l., CL no. 665390, 665391, 665392). In 2016, Galium saxatile
was recorded as well in the western part of the range, namely in the Iezerul Glacial Cirque and
Jneapanul-Batrana ridge (1750 - 1850 m a.s.l., CL no. 666334, 666335). It is worth mentioning
that the Rodna Mountains (including the area of Pietros - Batrana or Prislop - Izvorul Bistritei)
have been intensively studied by botanists from the 19™ century [8] onwards, but there are no
indications of this species in the area.

In the Cearcanul Mountains, heath bedstraw was recorded on 29t July 2016, north to the
Prislop Pass, along the dirt road towards the Cearcdnul Mare Peak and the adjacent pastures
(1450 - 1500 m a.s.l., CL no. 666336).

In the Bretcu Mountains the species was observed on 10" July 2015 (BVS no. 64684)
close to Covasna city, between lacob Forest and the Zarna Peak. Along the trail, G. saxatile
occurs frequently in various habitats. These mountains have not been investigated systematically
by botanists, therefore G. saxatile could be even more expansive in this range.

In the Nemira Mountains, besides the two localities given by Ciocarlan and Costea in
1997 (Tiganca and Sandru Mare Peaks, BUAG no. 23025, 23026), G. saxatile was recorded in
the Nemira Mare (G. Coldea 2004) and Farcaul Mic peaks (BVS no. 64687). It is likely that the
species occurs along the whole main ridge of this mountain, between 1350-1640 m a.s.1.

Habitat description in the Romanian Eastern Carpathians

G. saxatile was found in the Romanian Eastern Carpathians in very similar habitats to
those from Western Europe and the Western Carpathians.

In the Rodna and Cearcanul Mountains, the species grows primarily in open habitats
dominated by Nardus stricta. The most extensive are the mesic, heavily sheep-grazed pastures on
nutrient-poor soils developed on acidic bedrock (crystalline schists), on gentle slopes or flat
areas, belonging to Festuco - Nardetum strictae Csliros et Resmeritd 1960 (Syn. Scorzonero
roseae-Festucetum nigricantis (Puscaru et al. 1956) Coldea 1978, Table 1). It occurs also in
moist N. stricta-dominated grasslands with Deschampsia caespitosa and Eriophorum vaginatum.
Up to around 1750 m a.s.l., in the subalpine level (Izvorul Bistritei), the species might be seen
close to patches of Pinus mugo, Rhododendron myrtifolium, Vaccinium uliginosum subsp.
microphyllum and V. vitis-idaea.

In the Bretcu Mountains, G. saxatile occurs also in grazed pastures dominated by Nardus
stricta (Violo declinatae-Nardetum Simon 1966) on highly acidic soils (the pH in the A horizon
is 3.6). This habitat seems to be very favourable for the species, as locally heath bedstraw has a
very high abundance (e.g. up to 10-20% cover in the phytocoenoses investigated). Besides, the
species was observed on forest edges and disturbed pastures (communities with Veratrum album,
Rumex alpinus and Sambucus ebulus).

In the Nemira Mountains, G. saxatile was firstly recorded in montane calcifuge
communities belonging to Hyperico maculatae - Polygaletum (Syn. Polygalo-Nardetum Oberd.
1957). Our investigations showed that it could equally be encountered in acidophilous spruce
forests (Hieracio transsylvanici-Piceetum abietis Pawlowski et Br.-Bl. 1939, Table 1).
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Table 1: Vascular plant composition of the relevés in which Galium saxatile was recorded.

Relevé no. 1 2 3 4 5 6 7
Phytosociological association Hieracio transsylvanici-Piceetum abietis Festuco - Nardetum strictae

Altitude (mas.l) 1520 1420 1390 1579 1669 1587 1515
Latitude () /Longitude (%) 46.2102/26.3402 46.2172/26.3375 46.225/26.3358|47.5975/24.8178 47.5773/24.8113 47.5981/24.8183 47.6012/24.8336
Aspect E N E-NE SE E-SE SE SwW
Slope (%) 15 20 15 20 30 30 25

Tree cover (%) 30 65 75 0 0 0 0
Herbaceous cover (%) 45 15 25 100 100 65 100
Relevé surface (square meters) 400 400 400 100 100 100 100
Char. ass.

Soldanella hungarica subsp. major +
Campanula abietina - - - - +
Festuca nigrescens - - - + + + +

Potentillo-Nardion
Alchemilla gracilis - - - - +

Campanuia serrata - - - - + "

Gentiana acaulis - - - - +

Geum montarm - - - - +

Hieracium aurantiacum - - - - =

Hypochoeris uniflora - - - - +

Phleum alpinum subsp. alpinum - - - - + - +
Potentilla aurea subsp. chrysocraspeda - - - + + + +

Nardetalia et Calluno-Ulicetea
Nardus stricta - - - 35 3
Galium saxatile + + + 1 + + 2
Arnica montana - - - , +

Carex ovalis - - - - R - +
Luzula sudetica - - . i +

Potentilia erecta - - - - +

Solidago virgaurea subsp. alpestris - - - - +

Thymus pulegioldes - - - - + +

w
r

Caricetalia curvulae
Pulsatilla alba - - - _ +

Piceion abietis
Picea abies 4 4 5 - - - +
Calamagrostis villosa
Dryopteris dilatata - + 2
Homogyne alpina + - - - +
Luzula sylvatica

Fagetalia

Fagus sylvatica - 1

Acer pseudoplatanus - 1

Fagus sylvatica (yvoung individuals) - - +

]

ta
I
I

Junipero-Pinetalia mugi et Vaccinio-Piceetalia

Calamagrostis arundinacea + + 1
Deschampsia flexuosa - - - + + +
Dryopteris carthusiana + 1
Juniperus communis subsp. alpina - - - - 2 +
Luzula luzuloides - + 1 _ + +
Oxalis acetosella + + +
Pinus mugo - - - - +
Ranunculus platanifolius - - - - +
Rhododendron myrtifolium - - - - +
Sorbus aucuparia - 1
Vaccinium myrtillus - - - +

Vaccinium vitis-idaea - - - - +

[

Varia
Agrostis capillaris - - - + + + 2
Anemone nemorosa - - - - +

Anthoxanthum odoratum - - - - + + +
Cerastium fontanum subsp. vulgare - - - - - . +
Hypericum richeri subsp. grisebachii - - - - +

Leontodon croceus subsp. croceus - - - - +

Poa alpina - - - - - - +
Paolygonum bistorta - - - - - +

Prunella vulgaris - - _ _ +

Rarnunculus polyanthemos - - - - +

Rubus hirtus - - +
Rumex acetoselia - - - - - - +
Scleranthus uncinatus - - - - - +

Senecio ovafus - - +
Silene vulgaris - - - - +

Stellaria graminea - - - - R - +
Trifolium pratense - - - - +

Trifolium repens - - - - + - +
Veronica officinalis - - - - + + +

Location, recording date and author: (1 - 3) Ridge in the Nemirei Mts, between the Sandru Mare and Nemira Mica peaks, 27.09.2013, A.L; 4) The
Rodnei Mts, on the Stiol peak, 13.08.2014, M.P.; 5) The Rodnei Mts, close to the Izvorul Bistritei Lake, 23.07.2015, P.D.T.; 6) The Rodnei Mts,
on the South-west slope of the Stiol peak, 21.07.2015, P.D.T; 7) The Rodnei Mts, between the Stiol peak and Poiana Prislopului in a forest
clearing, 21.07.2015, P.D.T.
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On the main ridge in windy, exposed sites, G. saxatile grows in dwarf heaths dominated by
Vaccinium spp. or in mountain dwarf juniper scrubs.

Based on its habitat preferences, G. saxatile is a good example of an edaphic vicariant of
the closely related taxa from section Leptogalium Lange of the genus Galium. In the Romanian
Carpathians, the other Leptogalium species are G. pumilum, G. anysophyllon and G. austriacum
[6]. Besides morphological criteria (reviewed in Ciocarlan and Costea, 1997, Fig. 2), G. saxatile
is a typical example of species growing in acidophilous habitats, as opposed to the other species
from the same section which are primarly considered as basiphilous or calcicole [20, 16, 1].

Conclusions

Galium saxatile L. is a typical Sub-Atlantic species, which has its easternmost European
populations in the Romanian Carpathians, where until now it was known to occur only in the
Nemira Mountains. In our study, we report three new mountain ranges in which we have recently
discovered this species, i.e. the Bretcu, Cearcanul and Rodna Mountains (Eastern Carpathians).
G. saxatile occurs in two different habitat types, namely the extensively acidophilous pastures
dominated by matgrass (Nardus stricta) and the montane spruce forests. Some authors have
proposed an anthropogenic origin for this species in the Nemira Mountains and for the
Carpathians in general [29]. However, G. saxatile is not listed as an alien species for the
Carpathians, either in the inventory of the alien flora of Slovakia [17] or in the DAISIE database
(http://www.europe-aliens.org/default.do). Although the argument of Singliarova et al. (2008)
could be plausible, that the species is confined mainly to man-made habitats — pastures of
secondary origin — there is still no clear evidence for this hypothesis.

Acknowledgements: This study was founded by the projects ODYSSEE (PN-II-ID-JRP-RO-FR-2012,
UEFISCDI-Romania and ANR-13-ISV7-0004, France) and BioDivMount (PN-II-CT-ROFR-2014-2-0011,
UEFISCDI-Romania and BRANCUSI No. 32660WB, France). BIH was financially supported through a grant of the
Romanian Ministry of Education, CNCS — UEFISCDI, project number PN-II-RU-PD-2012-3-0636. Our warm
thanks are due to Attila Takacs, Mihaela Georgescu, Sorin Stefanut, Ghizela Vonica, Daniel Radutoiu, Petronela
Comanescu, Irina Irimia, Culita Sirbu, Adrian Oprea, Jozef Sibik, Paulina Anastasiu and Andrew Novikofff for their
help in gathering herbarium or bibliographical data.

REFERENCES

1. Aeschimann, D., Lauber, K., Moser, D. M., Theurillat, J.-P., 2004, Flora Alpina, Belin, Paris.

2. Bissler, C., Miiller, J., Dziock, F., 2010, Detection of climate-sensitive zones and identification of climate
change indicators: a case study from the Bavarian Forest National Park, Folia Geobotanica, 45: 163-182.

3. Chopyk, V. 1, (ed.), 1977, Identification key for the plants of Ukrainian Carpathians, Naukova Dumka,
Kyiv.

4. Chytry, M., 2007, 1. Travinnd a kerickova vegetace [1. Grassland and heathland vegetation], Academia,
Praha.

5. Ciocérlan, V., 1990, Flora Ilustratd a Romaniei, determinarea si descrierea speciilor spontane i cultivate,
Editura Ceres, Bucuresti.

6. Ciocarlan, V., 2009, Flora llustrata a Romaniei, Pteridophyta et Spermatophyta, Editura Ceres, Bucuresti.

7. Ciocarlan, V., Costea, M., 1997, Completari la flora Romaniei, Studii si Cercetari de Biologie, seria
Biologie Vegetala, 49: 91-95.

8. Coldea, G., 1990, Muntii Rodnei, Studiu Geobotanic, Editura Academiei Romane, Bucuresti.

9. Cristea, V., Gafta, D., Pedrotti, F., 2004, Fitosociologie, Presa Universitard Clujeana, Cluj-Napoca.



24

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.
26.
217.
28.

29.

30.

31

32.

33.

34.

M. PUSCAS, P.D. TURTUREANU, A. INDREICA, B.I. HURDU, S. BEC, G. COLDEA

Dittrich, S., Hauck, M., Schweigatz, D., Dorfler, 1., Hiihne, R., Bade, C., Jacob, M., Leuschner, C., 2013,
Separating forest continuity from tree age effects on plant diversity in the ground and epiphyte vegetation
of a Central European mountain spruce forest, Flora (Jena), 208: 238— 246.

Ehrendorfer, F., 1977, Ein Endemit Zyperns: Asperula cypria (Rubiaceae) und seine Verwandtschaft, Plant
Systematics and Evolution, 126: 405-408.

Hardtle, W., Ewald, J., Holzel, N., 2004, Wdlder des Tieflandes und der Mittelgebirge, Eugen Ulmer,
Stuttgart.

Hejecman, M., Hejemanov, P., Pavlu, V., Bene, J., 2013, Origin and history of grasslands in Central Europe
— areview, Grass and Forage Science, 68 (6): 345-363.

Kozlowski, G., Biircher, S., Fleury, M., Huber, F., 2009, The Atlantic elements in the Swiss flora:
distribution, diversity, and conservation status, Biodiversity and Conservation, 18: 649-662.

Krahulec, F., Blazkova, D., Balatova-Tulackova, E., Stursa, J., Pechackova, S., Fabsicova, M., 1996, Louky
Krkonos: rostlinna spolecenstva a jejich dynamika, Opera Corcontica, 33: 3-250.

Mabey, R., 1996, Flora Brittanica: the definitive new guide to wild flowers, plants and trees, Sinclair-
Stevenson, London.

Medvecka, J., Kliment, J., Majekova, J., Halada, L., Zaliberova, M., Gojdi¢ova, E., Ferakova, V.,
Jarolimek, 1., 2012, Inventory of the alien flora of Slovakia, Preslia, 84: 257-309.

Meusel, H., Jager, E., Brautigam, S., Knapp, H.-D., Rauschert, S., Weinert, E., Seidel, D., Stolzer, J., 1992,
Vergleichende Chorologie der Zentraleuropdischen Flora, Gustav Fisher Verlang, Jena - Stuttgart - New-
York.

Mirek, Z., Pigkos-Mirkowa, H., 1984, Distribution and habitats of Galium saxatile L. in the Carpathian
Mountains, Acta Societatis Botanicorum Poloniae, 53: 419-427.

Mirek, Z., Pigkos-Mirkowa, H., 1992, Flora and Vegetation of the Polish Tatra Mountains, Mountain
Research and Development, 12: 147-173.

Mucina, L., Grabherr, G., Ellmauer, T., 1993, Teil I: Anthropogene Vegetation, Gustav Fischer Verlag, Jena
- Stuttgart - New York.

Negrean, G., 2011, Addenda to “Flora Romaniae”, volumes 1-12. Newly published plants, nomenclature,
taxonomy, chorology and commentaries (Part 1), Kanitzia, 89-194.

Novak, T., Urbisz, A., Kapusta, P., Tokarska-Guzik, B., 2011, Distribution patterns and habitat preferences
of mountain vascular plant species in the Silesian Uplands (Southern Poland), Polish Journal of Ecology,
59:219-234.

Oprea, A., 2005, Lista critica a plantelor vasculare din Romania, Editura Universitatii "Alexandru loan
Cuza", lasi.

Pauca, A., Nyarady, E. 1., 1961, Fam. 100. RUBIACEAE B. Juss. In: Nyarady, E.L., (ed), Flora Republicii
Populare Romine, pp. 525-589, Editura Academiei Republicii Populare Romine, Bucuresti.

Pott, R., 1995, Die Pflanzengesellschaften Deutschlands, Eugen Ulmer Verlang, Stuttgart.

Rodwell, J., (ed.), 1993, Grasslands and montane communities, Cambridge University Press, Cambridge.
Sarbu, 1., Stefan, N., Oprea, A., 2013, Plante Vasculare din Romania. Determinator ilustrat de teren, Victor
B. Victor, Bucuresti.

Singliarové, B., Chrtek, J. J., Mraz, P., 2008, Loss of genetic diversity in isolated populations of an alpine
endemic Pilosella alpicola subsp. ullepitschii: effect of long-term vicariance or long-distance dispersal?,
Plant Systematics and Evolution, 275: 181-191.

Soza, V. L., Olmstead, R. G., 2010, Molecular systematics of tribe Rubieae (Rubiaceae): Evolution of
major clades, development of leaf-like whorls, and biogeography, Taxon, 59: 755-771.

Tao, C., Ehrendorfer, F., 2011, 28. GALIUM Linnaeus, Sp. Pl. 1: 105. 1753. In: Wu, Z.Y, Raven, P.H.,
Hong, D.Y., (eds), Flora of China. Vol. 19 (Cucurbitaceae through Valerianaceae, with Annonaceae and
Berberidaceae), pp. 104—141, Science Press, Beijing, and Missouri Botanical Garden Press, St. Louis.
Thompson, 1. R., 2009, A revision of Asperula and Galium (Rubieae: Rubiaceae) in Australia, Muelleria,
27:36-112.

Tutin, T. G., Heywood, V. H., Burges, N. A., Moore, D. M., Valentine, D. H., Walters, S. M., Webb, D. A.,
(eds.), 1964-1980, Flora Europaea, Cambridge University Press, Cambridge.

Zahradnikova, K., Siposova, H., 1982, Vyskyt Galium saxatile L. na Slovensku, Biologia. Seria A:
Botanika, 37: 929-932.



THE RARE SPECIES GALIUM SAXATILE L. IN THE ROMANIAN CARPATHIANS..... 25

SPECIA RARA GALIUM SAXATILE L. iIN CARPATII ROMANESTI:
DISTRIBUTIE DETALIATA SI PREFERINTELE DE HABITAT

(Rezumat)

In acest studiu, am efectuat o analiza detaliata a distributiei si a cerintelor de habitat pentru specia Galium
saxatile L., un element sub-atlantic rar in Carpatii Romanesti. Pana in prezent, specia a fost raportatd numai din
Muntii Nemira (Carpatii Orientali). Sunt prezentate informatii cu privire la mai multe localitati noi in care specia a
fost semnalata: Muntii Rodnei, Cearcanul si Muntii Bretcu. Fitocenozele in care a fost gésitd G. saxatile in Romania
fac parte din asociatiile Festuco - Nardetum strictae Csuros et Resmerita 1960, Violo declinatae-Nardetum strictae
Simon 1966 si Hieracio transsylvanici-Piceetum abietis Pawlowski et Br.-Bl. 1939. Acestea sunt foarte
asemandtoare cu cele descrise pentru specie in Europa Occidentala, Alpi, Sudeti si Carpatii de Vest.
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