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Abstract: We have found Sphagnum colonies on 10 October 2010 near Paradfiird6 village, at the entrance
of llona valley in northeast Hungary. The species was determined as Sphagnum quinquefarium (Lindb. ex Braithw.)
Warnst. (five-ranked bog-moss), a protected species (on the basis of the 66/2015. (X. 26.) FM regulations) which
was not until now described in the area of the Matra Mountains. This species became known only from a few
localities in Hungary, but was more frequent on the edge of the Carpathian Basin and in part of the outside border of
our country. We collected the relevant data for the S. quinquefarium from the largest Herbarium database in
Hungary and the countries of the Carpathian Basin and used the available botanical literature database. The peat
moss species studied is very common in the High Tatras of Slovakia and throughout the Carpathian Mountains of
Romania. This present paper summarises the recent distributional knowledge about S. quinquefarium distribution in
the Carpathian Basin, outside of Hungary, on the basis of herbarium and literature data.
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Introduction

We have found several Sphagnum colonies of different size on 10 October 2010 near
Paradfiirdé village in Hungary, at the entrance to the protected Ilona valley. The species was
determined as Sphagnum quinquefarium (Lindb. ex Braithw.) Warnst. (five-ranked bog-moss)
which was not until now known from the area of the Matra Mountains (Misik and Misik-Bartok
2010, 2011). Our paper, which presents the distribution of the S. quinquefarium in the Carpathian
Basin, in the neighbouring countries, focuses on this species.

Similar to the other inland peat mosses S. quinquefarium is protected, with an ecological
value of 5000 HUF (66/2015. (X. 26.) FM regulations). The species studied is recognised in the
Red List of Hungarian Bryophytes as having Vulnerable status (Papp et al. 2010), and as well in
the recent version of the Red Data Book of European Bryophytes (Hodgetts 2015).

Peat mosses and their habitats are very rare in Hungary; this studied species was known
up until now from only a few localities. It was first published from Hungary by Pocs (1958) in
the Vend (Hungarian Slovenes) country near Szakonyfalu. In the 1960s it was recorded from the
Vas ridge from Farkas-forest of Petdmihalyfa and also along the Kemence brooklet in North-
Hungary (Boros 1968). On the basis of the studies in recent years researchers were able to find a
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small S. quinquefarium patch by Kishuta in Zemplén Mountains in North-eastern Hungary. The
species is not common in western Hungary either, but is generally known from the area of Vend
country, Orség, Készeg Mountains and Vas ridge (Szurdoki 2005). The volume of “Protected
plant species of Hungary” (Farkas 1999) described only four assured habitats of this peat moss:
(1) Zemplén Mountains (valley of the Kemence brooklet); (2) Kemeneshat (Petdmihalyfa); (3)
some points of Vend country and (4) Orség (Szarvaskend).

It occurs in many countries of Central and Western Europe. For example, the species is
relatively common in the pre-Alpine zone of Alps at 450-1900 m a.s.l. in Switzerland
(Feldmeyer-Christe et al. 2001). It is prevalent too in the boreal forests of Norway (@Dkland
1994) and has been found in the Netherlands (Dirkse et al. 1988). In the Faroe Islands at over
300 m a.s.l. five-ranked bog-moss colonies occur particularly (Lange 1984). The species is more
frequent on the edge of the Carpathian Basin and in part of the outside border of Hungary. It is
common in the North-west and North (High Tatra) Carpathians and the whole of the Romanian
Carpathians.

The aim of this study is to summarize the herbarium and literature collections of the
distribution of S. quinquefarium in the Carpathian Basin.

Material and Methods

S. quinquefarium is a medium-sized species, with capitula parrot-green, yellowish-green,
or less commonly, largely or all deep red. It is typical of five-ranked bog-moss that scattered
leaves stand in five lines along the stem; almost all fascicles have three spreading branches. The
capitula of the moss have a wide triangular form, only 1 mm in length. It is a sterile species in
Hungary. The moss occurs in acidophilous beech forests, on wet andesite rocks and in wet
coniferous forests (Farkas 1999). Compared to other species in the Sphagnaceae family all
fascicles of S. quinquefarium have 3 spreading branches, normally two in the other species. It is
commonly confused with red bog-moss (Sphagnum capillifolium (Ehrh.) Hedw.), but that species
usually has only two spreading branches per fascicle. This species has a flatter capitulum and
stem leaves with the basal part parallel-sided (Atherton ef al. 2010).

We collected the relatively scanty literature data on S. quinquefarium by means of the
largest scientific database and searching programme. The relevant herbarium databases for the
Carpathian Basin were collected from the Herbarium of Eszterhdazy Kéroly University in Eger
(EGR), the Herbarium of Hungarian Natural History Museum (BP) in Budapest, Herbarium of
the University of Debrecen (DE), Herbarium of the University of Pécs (JPU), Herbarium of the
Alexandru Borza Botanical Garden (CL) at Babes-Bolyai University of Cluj-Napoca, Herbarium
of the Tatra National Park (TNP) in Tatranska Lomnica, Herbarium of the BZ Univerzity
Komenského Bratislave in Pracovisko Blatnici (BBZ-K), personal Herbarium of D. Blanar (DB)
and Herbarium of the Department of Botany in the Comenius University in Bratislava (SLO).
The herbarium sheets were submitted for us and determined by Tamdas Pocs and Andras Vojtko
from Eger, Erzsébet Szurdoki from Budapest, Attila Molnar V. from Debrecen, Janos Csiky from
Pécs, Mihai Puscas, Irina Goia from Cluj-Napoca and Rudolf Soltés, Katarina Misikova in
Slovakia. Relevant herbarium sheets for the peat moss were not recorded from the following
important institutions: Herbarium of Eo6tvos Lorand University in Budapest, Herbarium of
University of Sopron, Herbarium of Szent Istvan University, Herbarium of Bakony Natural
History Museum in Zirc, Moéra Ferenc Museum of Szeged, Matra Museum of Gyongyds, Savaria
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Museum of Szombathely, Herbarium of the Institute of Biology ZRC SAZU in Ljubljana,
Herbarium of the Institute of Ecology of the Carpathians of NAS of Ukraine.

Sandor Moljak (Innorégié Knowledge Centre of the Eszterhdzy Karoly University)
prepared a distributional map of the literature and herbarium data (Figure 1) using ArcGis
software on the basis of the habitat’s EOV coordinates.
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Fig. 1: Herbarium and literature data for the species Sphagnum quinquefarium in the Carpathian Basin (ed.
Sandor Moljak 2019)

Results

The peat moss studied is a frequent species with many habitats in Romania (i.a.
Maramures, Calimani and Fagiras Mountains) Ukraine (Karpatalja and Eastern Beskids
Mountains) and Slovakia (i.a. High Tatra and Belanian Tatra Mountains); a few data are known
from Czech Republic, outside of the Carpathian Basin. It cannot be found in Serbia, but at
present the exploration of the potential moss habitats is underway (Sabovljevi¢, pers. comm.
2018). It is known in Bosnia-Hercegovina from only one locality by Babin potok (on the basis of
Sabovljevi¢, pers. comm. 2018). In Croatia S. quinquefarium was found on granite and silicate
rocks within beech woods in Blechno-Fagetum stands (Antun & Vedran 2010). In Slovenia S.
quinquefarium 1s a common peat-moss species, but only in the Julian Alps, Karavanks mountain
range, Pohorje Mountains and Kamnik-Savinja Alps (Martin¢i¢ 2003, 2010, 2012; Kutnar &
Martin¢i¢ 2008; Kutnar 2013).

Romania - Literature data (mostly synthesized by Mohan 1998 and Plamada 1998) are as
follows (Figure 1): The species was found in the Maramures Mountains: Pop Ivan Peak, Serban
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(Boros & Vajda 1969), Tijla Valley to Borsa Bai (Stefureac 1958), Taul Obcioarei (Goia et al.
2018); Rodnei (Radnai) Mountains: Pietrosul Peak, Piciorul Mosului, Ineu-Rosu Peak, Lala Lake
(Stefureac 1958); Birgaului Mountains: Gradinita peatbog (Silaghi & Stefureac 1969), Cucuresa
Forest (Stefureac et al. 1976); Calimani Mountains: peatbog near Fantanele Monastery
(Stefureac 1958), Poiana Stampei peat bog (Stefureac 1965, 1967), Dragoiasa peatbog (Stefureac
1962), Vatra Dornei (Breidler 1890; Papp 1934), Cristisor peatbog (Lungu 1973) by Poiana
Puturosu (Biidos Tisztds) and by Jézer Lake (Erzberger et al. 2012); Obcina Mestecanisului
Mountains: Lucina, Camionica Valley (Stefureac 1958); Rarau (Rard) Mountains: Codrul
Secular Slatioara to ”Latoace” stones and Ion Valley (Papp 1969; Stefureac 1941, 1958), Pietrele
Doamnei (Breidler 1890) Plaiul Todirescu (Stefureac & Raclaru 1978); Giumalau (Gyamalo)
Mountains: Poiana Itcani (Stefureac 1958); Ceahlau Mountains (Papp 1934); Nemira (Nemere)
Mountains: Slanic Valley (Papp 1957); Penteleu (Pintyilo) Mountains: Tisa Valley (Stefureac
1958); Siriu Mountains: Buzaului Gorge, Lunca Bdilor, Bocarnea Peak (Dihoru 1975),
Giurgeului Depression (Lungu & Ratiu 1975); lezer-Papusa (Jézer) Mountains (Mohan 1978);
Bucegi (Bucsecs) Mountains by Laptici (Stefureac 1958); Cozia (Kozia) Mountains: Cozia Peak
(Dihoru 1990); Lotrului Mountains: Repedea Valley (Stefureac 1958; Stefureac et al. 1959);
Cindrel Mountains: Ciban (Borza 1959), Cotoresti, Crint, Gausoara, Iujbea, Saroi (Giindisch
1977), Paltinis, Besineu Mt. (Giindisch 1977; Roll 1903); Sureanu Mountains: Sebes Valley
(Stefureac 1958; Borza 1959), Prigoana, Oasa, Sureanu Peak (Borza 1959); Retezat (Retyezat)
Mountains: Gemenea Valley, Dosul Barlei, Turcului Valley, Negru Lake, Sesele ridge (Plamada
1975); Apuseni Mountains: Somesul Cald Gorges (Szamosbazar) (Goia & Matase 2001), Ariesul
Mare basin (Goia and Schumacker 2002), Ponor, Cetatile Ponorului, Gabena Valley, Pircanul
(Stefureac 1958), Vidra, Gaina Massive, Draganului Valley (Péterfi 1908), Somesul Rece-Mtele
Mare, Dobrinu (Reketd) (Pop 1960), Racatau (Schedulae ad floram Romaniae Exsiccatam 1921).

Romania - Herbarium data are as follows (Figure 1): Calimani Mountains: Piatra Orban,
Colibita (Kolibica) to Bistita Birgaului (Bogobeszterce) (Javorka 1942 BP), Stanceni
(Godemesterhaza) (Vida 1955 BP), Dragoiasa (Vajda 1972 BP), Lunca Bradului (Demeter 1886
CL), Muresenii Bargaului (leg. Forstner, det. Stefureac 1946 CL); Rodnei (Radnai) Mountains:
Cororngis (Korongyis) (Giirtler 1913 CL), Feketeviz (Vajda 1972 BP); Fagaras Mountains
(Fogarasi-Alps): Arpaselul and Serbota (Pocs 1955 EGR, 1955 EGR), Simbata Valley (Pocs
1956 EGR); Cindrel Mountains: Paltinis (Vajda 1968 EGR); Apuseni Mountains: Draganului
Valley (Nagysebes, Dregan valley) (Boros 1941 EGR, CL and DE), Vladeasa — Zirna valley (leg.
Gergely, det. Plamada, 1968 CL), Somesul Mic (Gyorfty 1903 CL), Somesul Rece near Betlen
Stone (Gyorffy 1903 CL), Racatau (Péterfi 1921 CL), Dobrin (Anon. CL), Magura (GyOrffy
1902 CL); Harghita Mountains: Sandominic (Csikszentdomokos by Pasztorbiikk) (Pécs 1955
EGR), Sintimbru Bai (Biidosfiirdé) and Sincraieni (Csikszentkiraly) (Vajda 1970 EGR, 1970
EGR); Bodoc Mountains: Ciomatu Massive - Tusndd: Kokojszas, Szent Anna lake (Vajda 1962
BP), Tusnad: Kokojszas, Szent Anna lake (Vajda 1965 BP) and Rosu valley (Péterfi 1918 CL).

Ukraine - Literature data are as follows (Figure 1): Karpdtalja: Berlebaszka, Brusztura:
Urja, Hoverla (Hovar), Mala Hoverla, Pozyzewska, Terebesfejérpatak, Czarnahora (Csornahora)
(Wilczek 1931, Kozij 1934, Szafran 1936), Bliznica, Kisgorgan, Mencsul, Pietros (Boros and
Vajda 1969); Eastern Beskids Mountains, Ukrainian Carpathians Mountains: Breskul, Pop Iwan
pol. (Wilczek 1931, Kozij 1934, Szafran 1936), Grofa (Pozynych and Savitska 2010),
Prykarpattia, Zakarpattia Oblast, Svidovec, Chyvchyny (carpaty.net 2019).
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Ukraine - Herbarium data are as follows (Figure 1): Karpatalja: Korésmezod (Boros 1934
EGR), Trebusafejérpatak (Boros 1942 EGR).

Slovakia - Literature data are as follows (Figure 1): The species was detected in the High
Tatra Mountains: Skalnaté pleso (Gyorffy 1909), Zabej Bielovodskej doline (Hadag et al. 1986);
Poprad Basin: Kezmarské Zl'aby, Nova Polianka, Gerlacov, Tatranské Matliare (Pilous 1971),
Belansky potok (Soltés 2006); Low Tatra Mountains: Deminovska Dolina (Pilous 1971),
Ludarov kar under Dumbier, Vys$na Boca and Branisko — Smrekovice, Stratenska hornatina -
Velky Kysel' and Suchad Bela (Smarda 1948), Korytnica (Degen et al. 1923), Velky Sokol
(Pilous 1971); Belanian Tatra Mountains: (Gyorffy 1909); Beskids Mountains: Oravské Beskydy
(Pilous 1971), Bukovské vrchy (Herben et al. 1980); Slovak Ore Mountains: Slovensky raj
(Smarda 1948), Muréanska planina (Peciar 1974), Muranska Vysogina, Klenovesky Vepor and
Veporské vrchy (Pilous 1971), Vel'ka Stozka — Klak hill (Herben and Soldan 1987); West Tatra
Mountains: (Smarda 1948), Spisska Magura (Smarda 1952), Kamenista dolina (Pilous 1971);
Velkd Fatra Mountains: Mala Fatra (Smarda 1952), Branisko (Pilous 1971), Selenec - Certova
brana (Pilous 1980), Tlsta (Uhlifova & Bernatova 1986), Hal'amova kopa, Skalna, Smrekovica,
Ostré brdo (Soltés et al. 2004), Pubochiia (Jurko and Peciar 1963); Vihorlat-Gutin: Vihorlatské
vrchy (Peciar 1970), Sninsky Kamen (Pilous 1971); Orava Magura: Dolny Kubin (Uhlifova et
al. 2015); The study of Peciar (1955) described the species in the Pieniny Mountains. On the
basis of the Boros publication (1961) in Presovsky kraj Kosicka kotlina was assigned the habitat
for the five-ranked bog-moss. Hlavacek (1957) transmitted the Stiavnické Mountains.

Slovakia - Herbarium data are as follows (Figure 1): High Tatra Mountains:
Nagykorpalak (Vajda 1961 EGR), Kamzik & Nagy-Tarpatak (Vajda 1962, 1962 BP),
Biclovodska dolina (Sofron 1975 TNP), Mala Svistovka, Javorova dolina, Strbské Pleso
Furkotska dolina, Krivan, Surovec, Machy, Uhliscatka (goltés 1977, 1983, 1984, 1987, 1987,
1987, 1997, 2004 TNP), Velicka dolina, Zabia Bielovodska dolina (Soltésova 1981, 1982 TNP),
Koprova dolina (Rajcova 1986 TNP), Dlhy les kezmarsky and Tatranskd Polianka (Vicenikova
1991, 1992 TNP), Zelené pleso and Trojrohé pleso (Jirousek 2016 person. herbarium); Velka
Fatra Mountains: Krackov, Lubochna (Vajda 1967 EGR ¢s BP); Belanian Tatra Mountains:
Skalné vrata (Soltés 1981 TNP), Monkova dolina (Soltés 1993 TNP, Kulova 1993 TNP);
Podtatranskd brdzda Furrow: Podspady-Bor, Peciska (Soltés 1989, 1992 TNP); West Tatra
Mountains: Oravice Mountains - Arvai Magura and Jedlini-Trstena (Vajda 1968, 1971 BP),
Krizna dolina (Morav¢ikova 1986 TNP), Ticha dolina, Osobita (goltés 1988, 1992 TNP);
Polana: Kluka (Janisova 1995 TNP); Slovak Ore Mountains: ChyZznianska rokl'a (Peciar 1972
SLO), Muranska planina (Blanar 1999 DB, Kochjarova 2000 BBZ-K); Branisko Mountains:
Sindliar (Dostal 1986 SLO); Zilinsky kraj region: Tatra Magna: Potocky, Pribilina (Vajda 1971
BP), Tatra Magna: Podbanské and Potocky prope Hotel Esperanto Pribilina (Vajda 1972, 1972
BP); Presovsky kraj region: Szepestamasfalva (Boros 1958 EGR), Kaposztatalva, Roth-canyon
(Boros 1961 EGR).

Croatia - Literature data are as follows (Figure 1): The species has some habitats in the
Medvednica Mountains, near the capital city Zagreb (Sabovljevi¢ 2006 & Sabovljevi¢ pers.
comm. 2018). In the study of Pichler (1928) described in Samobor: Ludvi¢ potok and Lipovecka
Gradna as the moss habitats at 200-250 m a.s.l. In PozZega-Slavonia county Ellis et al. (2016)
and (2018) reported the species from the Papuk Mountains, situated in the mainly lowland area
of NE Croatia in Fagus sylvatica L. — S. quinquefarium forest stand. In the other part of the
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Papuk Mountains this peat-moss was for the first time observed and described in 2015 (Alegro et
al. 2015).

Croatia - Herbarium data are as follows (Figure 1): Zagreb county: Zagreb, Samobor
(Boros 1966 EGR). Pozega-Slavonia county: Papuk, Sokolina (Csiky 2015 JPU).

Discussion

On the basis of literature and relevant herbarium data S. quinquefarium has become
known only from a few habitats in Hungary, but is more frequent on the edge of the Carpathian
Basin and in part of the outside border of our country. This moss species, which typically prefers
upland stands and well-drained spruce-forests, especially was prevalent in the range of the
Carpathian Mountains. It is most common and frequent in the High Tatras of Slovakia and
throughout the Carpathian Mountains of Romania. Farther south it is rarer; in Croatia it was
reported only in couple of sites around the capital Zagreb, whereas in Serbia it has not yet been
recorded, although researchers estimate that it may occur. In the Balkan Peninsula this peat moss
will probably emerge in gaps revealed by precise habitat mapping.
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DISTRIBUTIA SPECIEI SPHAGNUM QUINQUEFARIUM TN BAZINUL CARPATIC
PE BAZA DATELOR DIN LITERATURA SI DIN HERBARE

(Rezumat)

S-au gasit colonii de Sphagnum in data de 10 octombrie 2010 langa localitatea Paradfiirdd, la intrarea de pe
valea llona, Tn nord-estul Ungariei. Specia a fost determinata ca Sphagnum quinquefarium (Lindb. ex Braithw.)
Warnst., o specie protejata (pe baza legii FM 66/2015 (X. 26.)), care nu a mai fost descrisa din zona Muntilor Matra.
Specia se cunostea doar din cateva localitati din Ungaria, dar era mai frecventa la limita bazinului carpatic si partial
nafara granitelor tarii noastre. Datele relevante pentru S. quinquefarium au fost colectate din cea mai mare baza de
date de herbar din Ungaria si tarile bazinului carpatic si din bazele de date botanice din literatura disponibila. Specia
studiata este foarte comuna n zona Tnalta a muntilor Tatra din Slovacia si Tn Muntii Carpati din Romania. Acest
studiu arata distributia actuala a speciei S. quinquefarium in bazinul carpatic, inafara Ungariei, pe baza datelor de
herbar si din literatura.
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