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PEAT MOSSES OF NORTH HUNGARY
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Altogether 17 peat moss species of 18 habitats of North Hungary were floristically investigated. Ear-
lier and recently gained knowledge of species occurrences were compared and the conservation and
threat status of species determined. The distribution ofall species has changed, they have disappeared
from locations and established in others. Sphagnum riparium is new for the studied area (and also for
Hungary) while S. teres has disappeared. S. angustifolium, S.fallax, S.fimbriatum and S. palustre still
have stable populations and presumably they will live in this area in the foreseeable future, insimilar
guantities. S. compaction, S. contortion, S. cuspidatum, S. quinquefarium, S. riparium and S. subse-
citnditm have only few small populations and their survival is doubtful. The condition of mires is a
very important factor for survival of local peat moss populations in the region.
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INTRODUCTION

Peat mosses and their habitats are very rare in Hungary and since the 19th
century they have attracted special attention. The genus Sphagnum is protected by
law in Hungary since 1986 and most of their habitats are located in protected areas
(national parks, landscape conservation areas, nature reserves or nature conserva-
tion areas). Since 1996 all mires (bogs, intermediate mires, fens, swamps, swamp-
forests) in Hungary are nation-wide protected by virtue of the law {ex lege).

Of the 48 European Sphagnum species, recent records in Hungary include 24
peat mosses (panieLs and epovy 1985, orsAn and vaioa 1983, Laser 1998a,
szurpoki et al. 2000).

Peat mosses and their localities were relatively well explored from early
times of botany until the 1970s in Hungary {e.g. sBoreAs 1886, soros 1924,
1926, 1964, 1968, zOLYOMI 1931, 1939, SIMON 1953, MATHE and KOVACS 1958,
1959, rocs 1958, Boros and vaspa 1960, r6cs etal 1962,sarBALICs 1976).
This is especially true for the mires of the Northern Mountain Range where numer-
ous scientists investigated the mires and peat mosses from different points of view
{e.g. BORBAS 1886, ZOLYOMI 1931, 1939, SIMON 1953, MATHE and KOVACS
1958, 1959, soros and vaipoa 1960, Boros 1964, 1968).

In the 1990s numerous studies were published about the distribution of Sphag-
na from different parts of the country (nacvy 1996, 2002, 6por et al. 1996, 2002,
szurpok! 1996, LAJeEr 1998a, b, nacvy etal. 1998,szurpok1 etal, 2000,2001,



in press). Some of these contain new data and information about North Hungarian
Sphaghum occurrences (NAGY 1996, 2002, LAJER 1998a, b, NAGY et al. 1998,
SzurRDOKI et al. 2000, in press). A recent study by szurpok!l and NAGY (2002)
summarised the recent knowledge about Sphagnum dominated mires and other
peat moss occurrences of North Hungary.

The aims of the present study are the following: (1) to compare the recent dis-
tribution of different Sphagnum species with these based on earlier data in North
Hungary, (2) to describe their population sizes and (3) their populational changes
during the last decades and (4) to establish their conservation status inthe region.

STUDY AREA

The investigated area has mainly mountainous-hilly and partly plain relief (from 150 to 1,015
m), containing the whole Northern Mountain Range, the G6d&l16 Hills and the Northern Hungarian
Plain (Bereg and Nyirség). Geologically,this area is very diverse, the bedrock is also variable, partly
calcareous, partly volcanic or alluvial. For the mountains and the proximity of the Carpathians, the
mean annual temperature is lower (8-10 °C) and the mean annual precipitation is higher (600-800
mm) than the average values of the whole country. The wintertime precipitationis also higher in this
region, which is a very important factor in securing positive water balance of the mires. The colder
and more humid microclimate helps the establishment and survival of Sphagna. The montane region
is dominated by deciduous forests and the plains by open forest-steppe woodlands. There are numer-
ous small and isolated peat moss dominated mires and peat moss occurrences in North Hungary.
These small mires are about 1-2 hectares in size, developed mostly in depressions or in oxbow lakes.
The peat moss occurrences are small, covering only square metres or square decimetres. The Sphag-
num patches are developed on wet soil of forests or in open areas, among streamlets and springs orin
tall sedge vegetation. SZURDOKI and NAGY (2002) summarised the present knowledge of these habitats.

In this paper the following sites were investigated: Csémori-t6, Nadas-t6, Nyirjes-td, Kis-to,
Nagy-t6, Futyé-volgy, Csipkés-kut, Kis-Mohos, Nagy-Mohos, Lokosar, Zemplén Mts, Nyires-td,
Bab-tava, Bence-td, Zsid-t6, Navat, Batorliget Nature Reserves, JUlia-major. Figure 1shows the dis-
tribution of the investigated sites.

Csémori-to is situated in the Godollé Hills, at about 150 m a. s. 1. Peat mosses were described
from the floating island situated in the centre of a small lake dominated by Salix cinerea and
Thelypteris  palustris. There was a fire in the 1980s and the Sphagna have disappeared (STOLLMA-
YER-BONCZ 1982, 1999).

Nadas-t6 totalling about 2,000 m*, is found near Nagybarkany in the Cserhat Mts at about 360
m a. s. 1. The shallow depression is covered mainly with willow swamps and partly with  Phragmites.
Peat mosses live under the willow shrubs (MATHE and KOVACS 1959).

Nyirjes-t6 is situated inthe Matra Mts, near Sirok village at about 250 m a. s. 1. This bog has de-
veloped in a basin of about 9,000 m*. The central part is more or less open (with Carici lasiocar-
pae-Sphagnetum),  mainly surrounded by Salici cinereae-Sphagnetum and the outer part is a lag zone
(MATHE and KOVACS 1958). In the 1990s the water table was very low and the lag zone was dry, but
at the end of the decade the basin has filled up; the high water table is high from the central part to the
lag zone (SZURDOKI and NAGY 2002).



Kis-t6 and Nagy-t6 are in the Bikk Mts, near Egerbakta village at about 280 m a. s. 1. Kis-t6
was a Sphagnum dominated willow swamp in the first part of 20th century. Atthat time the water ta-
ble was high, the open communities of the central part were surrounded by willow swamp. Inthe end
of 20th century it has dried out and most Sphagna have disappeared (ZOLYOMI 1931, DULAI and
VOJTKO 1991, SZURDOKI and NAGY 2002). Nagy-t6 is areal pond, surrounded by Salix cinerea and
sedges, and is noted for its Lemnetea communities in the open water. Peat mosses live under the wil-
low shrubs (DULAI and VOJTKO 1991).

The Futy6-volgy is situated in the Tarna-vidék, a hilly area lying between the Matra Mts and
the town of Ozd. The valley is covered by beech forest developed on acidic soil (Luzulo-Fagetum)
with relatively wet and cool microclimate. Numerous peat moss patches have found (BAKALAR etal.
1975, SZURDOKI and NAGY 2002).

The Csipkés-kut area is part of the Bikk Mts at about 800 m a. s. 1., with forest cover, mainly
with beech; the peat mosses could live on the acidic, wet forest soil (SIROKI 1961).

The well-known Mohos lakes (Kis-Mohosand Nagy-Mohos) are situated in the Putnok Hills,
near Kelemér village at 296 m a. s. 1. The oval-shaped bogs are surrounded by closed oak-forests
dominated by Quercus cerris and Q. petraea, which turn into a shrubby marginal zone of Salix cine-
rea. The bogs are belted by a lag zone and different willow communities, and in the inner part Betulo
puhescenti-Sphagnetiim community has developed. In the innermost part open associations (e.g.
Carici lasioearpae-Sphagnetum, Eriophoro  angustifolii-Sphagnelum, Eriophoro vaginati-Sphagne-
lum) can also be found (MATUS et al. 2000, SZURDOKI and NAGY 2002).

Fig. 1. The geographical position of mires and peat moss occurrences in North Hungary. Abbrevia-
tions: CSOM = Cséméri-t6, NADT = Nadas-t6, NYIS = Nyirjes-t6, KIST = Kis-t6, NAGY =
Nagy-t6, FUTY = Futy6-volgy, CSIP = Csipkés-kit, KMOH = Kis-Mohos,NMOH = Nagy-Mohos,
LOKO = Lékosar, ZEMP =Zemplén Mts,NYTB = Nyires-t6, BABT = Bab-tava, BENC = Bence-to,
ZSID = Zsid-t6, NAVA = Navat, BATO = Batorliget Nature Reserves, JULI = Julia-major.



The place L6ékosar is situated near Aggtelek village. The bedrock is calcareous, thus the Sphag-
num patches could establish only in sites of special local conditions (SOMLYAY and L6kds 1999).

The Zemplén Mts is the easternmost part of the Northern Mountain Range. The subsequent
zonal associations, from lower to higher elevations, are usually dominated by oaks, hornbeam and
beech and there are also extensive planted spruce forests. Peat moss occurrences are in the northern
part of the range, dominated by acidophilous oak and beech forests (Luzulo-Genisto tinctoriae-Quer-
cetum, Luzulo-Deschampsio-Fagetum) with numerous Carpathian and acidofrequent floristical ele-
ments. In the degraded parts of the forests birch stands appear mixed with heath patches
(Betulo-Callunetum). On open slopes, extensive presence of Nardetum is observed. The Komléska
and Kemence valley system contains numerous Sphagnum occurrences in montane alder forests, fens
and even on the dryer parts of meadows (VAJDA 1969, SIMON 1970, 1977, VOJTKO and MARSCHALL
1995, SZURDOKI et al. 2000).

In the Bcreg Plain five mires were investigated: Nyires-t6, Bab-tava, Bence-t6, Zsid-t6 and
Navad. The Bereg Plain, in the northeastern part of the Great Hungarian Plain, is somewhat colder
and more humid than the rest of the Plain. Its mires are developed in oxbow lakes. Nyires-t6 and
Bab-tava are bogs with various plant communities; the oligotrophic ones (e.g. Eriophoro vagina-
ti-Sphagnetum,  Carici lasioearpae-Sphagnetum recurvi, Betulo pubescenti-Sphagnetum) are in the
centre of the mires while marsh and swamp communities are adjacent to these. Both mires have been
supplied by artificial water replenishment since 1986. Navad mire was similar to the above ones but a
fire has damaged itin 1967. Only a few Sphagnum patches have survived the fire, and after the
artifical water replenishment they have totally disappeared (FINTHA 1994). Recently, small alder
swamps and large patches of Salix cinerea. Typha latifolia or Glyceria maxima dominate this pond.
Lake Zsid-t6 is covered by alder and willow swamps with numerous floating islands. Bence-t6 has
open-water surface in the centre, but its size and deepness has changed several times in the past. The
open water is surrounded by different associations of Salix cinerea and other marsh and tall-sedge
communities. In 1998 the mire received natural water replenishment, the water table became much
higher and all Sphagna have disappeared. The peat mosses lived under willow shrubs in the outer part
of the mire (SIMON 1992, NAGY 2002, SZURDOKI and NAGY 2002).

The Batorliget Nature Reserves and JUlia-major are situated in the Nyirség, in NE Hungary,
which is also part of the Great Hungarian Plain. The relief of the Nyirség is determined by different
sand formations. Mean annual temperature (10 °C) is lower here than in other parts of the Plain. The
annual precipitation is about 550 mm, with a maximum inJuly (BORSY 1961). The Batorliget Nature
Reserves is a complex of different vegetation types including mires, marshes, fens, flooded forests
and oak-forest. The reserve is surrounded by agricultural land and large parts of the reserve bear some
signs of earlier human impact {e.g. drainage). In the last half century the potential distribution of dif-
ferent wetland communities has decreased dramatically (SOO 1953, STANDOVAR et al. 1991). To-
gether with his colleagues Standovar found one small patch of peat moss, which has disappeared in
the last decade.

The Julia-liget is situated near Piricse village in the vicinity of the Batorliget Nature Reserves.
This is acomplex of meadows, fens and swamp communities. There are several peat moss patches on
the floor of a Salici pentandrae-Betuletum pubescentis stand (JAKAB and LESKU 1995, 1996, LES KU
and JAKAB 1997, JAKAB 1997).



METHODS

The nomenclature of bryophytes follows CORLEY et ai (1981), CORLEY and CRUNDWELL
(1991) and GROLLE (1983), for the vascular plants SIMON (2000) and for the associations BORHIDI
and SANTA (1999).

The author has been investigating peat mosses since 1994, hitherto all known Sphagnum local-
ities had been visited at least twice and among others their Sphagnum flora was investigated. Numer-
ous specimens were collected and they were identified also by microscopic way. These collections
are now part of the Bryophyte Herbarium of BP.

The earlier collections (specimens of the Bryophyte Herbaria of BP and EGR) have mostly been
revised. The following sources were consulted during this study: publications, floristical notes of
BOROS (1915-1971) and VAJDA (1933-1978) (preserved at BP), the bryological collections of BP
and those of Botanical Department of EKE (EGR) and the Bryophyte Herbarium of Zoltan Téth
(Dept. of Plant Taxonomy and Ecology, L. Edtvds University).

RESULTS
Section Sphagnhum

This section is easily recognisable, because the species are normally large and
robust, with distinct capitula and tumid branches. In Hungary, it can be confused
only with S. squamosum, but the branch leaves of the latter are mostly squarrose.
In Hungary, 3 species of this section may be found and all of them occur in the in-
vestigated area.

Sphagnum palustre L.

It is a robust, normally pale green plant with brown or red-brown stem. It can
be undoubtedly distinguished from S. centrale and from the green form of S.
magellanicum with microscopic investigation. The stem leaf is large, spatulate and
usually fibrillose. The cross section of branch leaf is typical for the species: the
green cells are triangle to trapezoid shape and highly inflated on the abaxial (dor-
sal) and slightly on the adaxial (ventral) leaf surface (DANIELS and EDDY 1985).

In Hungary, S. palustre is relatively widespread, it lives in bogs, fens, willow
or alder swamps, on forest soil and on moist roadside embankments.

In North Hungary itis also widespread (Table 1). Nowadays itcan be found in
Nyirjes-t6, Nagy-Mohos, Kis-Mohos, Bab-tava and Nyires-t6 and in the Zemplén
Mts. It was found in Lokosar in 1999 (SOMLYAY and LOKOS 1999). Inthe last de-
cades ithas disappeared from Navat and Futy6-vdlgy, and became less frequent in
Nyirjes-t6 (SZURDOKI and NAGY 2002). In 1994 it was reported from Kis-t6
(KROEL-DULAY 1995), but later has disappeared. The largest population lives in



Bab-tava in various associations (e.g. Car ici lasioearpae-Sphagnetum, Eriophoro
angustifolii-Sphagnetum, Salici einereae-Sphagnetuni). It also has large popula-
tions in the Mohos lakes both in open and closed associations (SZURDOKI et al. in
press). Earlier S. palustre were published also from the Komléska and Kemence
valley (Zemplén Mts), but the recent revision had proven that besides that, some S.
centrale specimens were also found among those labelled as S. palustre (SZUR-
DOKI et al. 2000). In the past few years nobody has collected S. palustre from these
valleys, but it has new record from the meadow called Té6-oldal (Zemplén Mts) at
the foot of Nagy-Bekecs hill (SZURDOKI et al. 2000).

Although decreases and some populations have disappeared, S. palustre is
still relatively frequent in North Hungary.

Sphagnum centrale C. Jens.

The macroscopic characteristics of this species are similar to those of S.
palustre, but in the field (by magnifier) they are not easily distinguishable. The
main microscopic difference is that the green cells of the branch leaf in cross sec-
tion are oval shaped and strongly thickened in the adaxial walls (DANIELS and
EDDY 1985).

S. centrale is rare in Hungary, there are some populations in North and West
Hungary. In the western part it lives in the intermediate mire of Alsé-erd6 near
Készeg (BOROS 1964, SZOVENYI 1998) and from the year 1955 it has one old her-
barium specimen from the Orség region, but it has disappeared since then (ODOR
et al. 2002).

It is also rare in North Hungary (Table 1), occurring in bogs and fens. Earlier
it has lived in Kis-t6 (BOROS 1964, DULAI and VOJTKO 1991), Kis-Mohos and
Nagy-Mohos (ZOLYOMI 1931, BOROS 1964) and in the Zemplén Mts (SZURDOKI
etal. 2000). Though in 1994 itexisted there (KROEL-DULAY 1995), it has probably
disappeared from Kis-t6, because no subsequent search could record it. Earlier, S.
centrale was collected from Salix dominated parts of Mohos lakes (ZOLYOMI
1931, CZENTHE 1985), but according to recent investigations it occurs only in the
Betulo pubescentis-Sphagnetum  community of Nagy-Mohos and inthe Eriophoro
angustifolii-Sphagnetum  community of Kis-Mohos (SZURDOKI et al. in press). In
the Zemplén Mts it dwells in fens of the Komldska and Kemence valleys. Earlier
collections have been identified as S. palustre (SZURDOKI et al. 2000).

The populations of S. centrale appear to be stable in the Zemplén Mts, how-
ever, their size has decreased. To estimate its frequency in Mohos lakes is very dif-
ficult because of its great similarity to S. palustre inthe field. It cannot be excluded



Table 1. The presence of the peat moss species of Section Sphagnum by locations of North Hungary. Key: O = old data, which were not confirmed
in 1990's, C = confirmed earlier data, N = only new data (from 1990's), N * = new data, which were published in 1990's, but they disappeared in
1990's. Abbreviations: 1= Csémaori-t6, 2 = Nadas-td, 3 = Nyirjes-t6, 4 = Kis-t6, 5 = Nagy-td, 6 = Futy6-vélgy, 7 = Csipkés-kat, 8 = Kis-Mohos,9 =
Nagy-Mohos, 10 = Kis-Mohosand Nagy-Mohos, 11 =Lékosar, 12 =Zemplén Mts, 13 = Nyires-t6, 14 = Bab-tava, 15 = Bence-t6, 16 = Zsid-t6, 17 =
Navat, 18 = Batorliget Nature Reserves, 19 = Julia-major.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Section Sphagnum

S. palustre C 0 C C N c C C (0]

S. centrale 0 c C c

S. magellanicum C c 0 N C 0

Section Acutifolia

S.  quinquefarium C

S.  capillifolitim 0 0 O N [ N

S.  fimbriatum 0 N C 0 C C N N N N* N N
Section Squarrosa

S.  squarrosum 0 C 0 0 N c C N N N N* N N
S. teres 0 0 0 0 0

Section Subsecunda

S.  suhsecundum 0 0 N N

S. contortion 0 C N

Section Cuspidata

S. riparium N

S.  cuspidatum N c

S.  obtusum C c N N

S. fal lax 0 N c N c N C N

S.  angitstifolium N C 0 C c N C 0

S.  flexuosum 0 N c N C C

S. recurvum s. lato N
Section Rigida
S.  compactum 0 N



that, it still lives in Salix dominated areas. S. centrale populations of North Hun-
gary are the most important ones in whole Hungary.

Sphagnum magellanicum Brid.

It is a robust plant and from anthocyan, in light is red coloured. Itis easily re-
cognisable in the field based on its colour and size, but the shade forms, which are
green, can be undoubtedly determined only by microscopic examination. The
cross sections of spreading branch leaves are typical, the small and oval-shaped
green cells are enclosed into the large hyaline cells (DANIELS and EDDY 1985).

It is rare in all parts of Hungary, with most of the occurrences in North Hun-
gary; in West Hungary it is extremely rare (ODOR et al. 2002).

It still lives inNyirjes-td, Kis-Mohos, Nyires-t6 and there is a new occurrence
from the Zemplén Mts. It has disappeared from two mires of the Bereg Plain (Ta-
ble 1).

From Mohos lakes, only Kis-Mohos has recent records of this species. Itlives
in the central part of the mire in the following associations: Betulo pubescen-
tis-Sphagnetum, Eriophoro vaginati-Sphagnetum and Sphagno flexuosi-Eriopho-
retum angustifolii (LAJER 1998«, SZURDOKI et al. in press). Earlier it was also
published from the central part of Nagy-Mohos (ZOLYOMI 1931, BOROS 1964,
and CZENTHE 1985). The new and old distribution data show that S. magellanicum
prefers the central, open and most nutrient poor sites.

In the Bereg Plain, a small population of S. magellanicum still lives in Nyi-
res-td. It forms small patches on the side of small hummocks in Eriophoro  vagi-
nati-Sphagnetum. Its amount has increased in the past few years (LAJER 1998a,
SZURDOKI and NAGY 2002). Earlier it had much higher abundance (SIMON 1960,
FINTHA 1994, LAJER 1998a) but in the mid-1990s, when this bog became much
drier, S. magellanicum has almost disappeared. Itlived in Navat (SIMON 1960), but
after the fire in 1967 it has disappeared (FINTHA 1994). FINTHA (1994) also pub-
lished S. magellanicum from Bence-t6 as being abundant, but neither earlier nor
later this species was found there.

S. magellanicum lived inNyirjes-t6 in the past decades (MATHE and KOVACS
1958, BOROS 1964). It was collected from the central, open part (MATHE and
KOVACS 1958). In the 1990s the author found only a few amount of S. magel-
lanicum on the top of a small hummock in Carici lasioearpae-Sphagnetum com-
munity.

A new, interesting occurrence of the species was discovered in the Zemplén
Mts in the valley of Suta-patak, where itlives on wet soil (SZURDOKI et al. 2000).



Presumably this is only a temporary establishment, like the one inthe Orség region
(ODOR et al. 2002).

The populations of S. magellanicum mainly live in nutrient poor parts of
bogs. In European mires it can be found on the lower part of hummocks, relatively
far from the water table. In Hungarian mires, the hummock-hollow system is not
really visible, but small hummocks have developed around trees and herbs and
sometimes S. magellanicum lives on these hummocks. Both the number and size of
the populations of S. magellanicum has decreased in the past decades in North
Hungary. It was a rare species earlier also, but recently it became endangered.

Section Acutifolia

The species of this section have an interesting pattern of distribution in Hun-
gary. Except for S.fimbriatum, they can be found on wet and acidic forest soil, wet
road embankments and ditches but they rarely occur in mires. Members of this sec-
tion are medium-sized, rarely robust, usually with well-developed capitulum and
often with red or brown pigmentation (except for S. fimbriatum and S. girgen-
sohnii). They have well-developed cortex, and their stem leaves are rarely smaller
than 1.2 mm. The shape of the stem leaves is variable among species; they are of
great help in field identification. The cross section of branch leaves is typical for
the section: the hyaline cells are triangular or trapezoid and widely exposed on the
adaxial (ventral) leaf surface (DANIELS and EDDY 1985).

Eight species of this section are found in Hungary (S.fimbriatum, S. girghen-
sohnii, S. capillifolium, S. rubellum, S. quinquefarium, S. russowii, S. warnstorfii,
S. subnitens, oRBAN and VAJDA 1983, 6DoOR etal. 1996, szuRDOKI 1996, LAJER
1998«, b, szurDoOKI et al. 2000,2001, in press), in Europe 13 (DANIELS and EDDY
1985) and in North Hungary only three of them (Table 1).

Sphagnum quinquefarium (Braithw.) Warnst.

It is medium-sized, normally pale green coloured plant with red or pink flack;
in Hungary itis rare. Characteristic features are the 3 spreading branches per fasci-
culum, strictly 5-ranked branch leaves and the porose stem cortex. This species is
absent from mires, lives under shrubs and in woodlands (DANIELS and EDDY
1985).

It is not frequent in Hungary occurring mainly in the western part of the coun-
try, on acidic forest soils.

Studia bot. lumg. 34, 2003



In North Hungary itlives only in the Zemplén Mts (Table 1). On the northern
slope of Lack6-hegy, near Kishuta, very small, only a few dm®-sized patch of S.
quinquefarium grows on the humus-covered rock, in the shade of old beech trees
(SZURDOKI et al. 2000). This occurrence was reported earlier as a fairly large, of
several m’-sized patch of S. capillifolium, but later revised as S. quinquefarium
(VAJDA 1933-78, So6 1938,BOROS 1953,1964,1968,1969, SIMON 1977a, b).

This isolated small patch of the species is very sensitive and endangered. The
species abundance has decreased in the past decades, and there is a real danger of
becoming extinct from this region.

Sphagnum capillifolium (Ehrh.) Hedw.

Normally the patches of S. capillifolium in Hungary are compact, but some-
times lax and variable in height. It is pale green coloured with red flacks or some-
times the upper part is overall red. Characteristic features are the more or less
hemispherical capitula, the two spreading branches per fasciculum, the non
5-ranked branch leaves, the fibrils in the upper part of the stem leaf and the rela-
tively large (10-15 pm) abaxial pores of the branch leaves (DANIELS and EDDY
1985).

In Hungary, similarly to S. quinquefarium, it lives mainly on wet, acidic for-
est soils, and appear only rarely in mires (e.g. in the intermediate mire near Kszeg
called Alsé-erdd, SZOVENYI 1998).

S. capillifolium was also reported from North Hungary (Table 1). On the basis
of publications and herbarium material itlived in Kis-t6 (JUHASZ 1963, DULAI and
VOJTKO 1991), in Nagy-Mohos (BOROS 1924, 1926, ZOLYOMI 1931), in the
Futy6-volgy (BAKALAR et al. 1975) and in Csipkés-kat (SIROKI 1961 ). Nowadays
it lives in Nagy-Mohos and Kis-Mohos and ithas arecently discovered local popu-
lation in the Zemplén Mts. In Kis-t6 it was not found in the past decade.

In Nagy-Mohos and Kis-Mohos, S. capillifolium mainly lives in the central
part of the bogs, but relatively far from the water table and sometimes it forms
small hummocks. The small patches of the species can be found in Carici lasioear-
pae-Sphagnetum,  Eriophoro  vaginati-Sphagnetum recurvi and in Salici cine-
reae-Sphagnetum recurvi (ODOR et al, 2000, SZURDOKI et al. in press).

In the Zemplén Mts ithas a relatively small, 0.5 m’-sized patch on the floor of
Vaccinium-Betula  heath near Flizér. This occurrence is similar to the habitat of
Sphagnum patches of the forests of Vendvidék and Orség (SZURDOKI et al. 2000).

S. capillifolium is still rare in this region, but more abundant in the western
part of the country. AlINorth Hungarian populations are very small. S. capilli-



folium will presumably thrive in Mohos lakes in the future, but the survival of the
small patch in the Zemplén Mts is very doubtful.

Sphagnum fimbriatum Wils.

Variable in size, but the capitula are always small with a conspicuous, pro-
jecting stem bud. It is pale green coloured and never has red flacks. The stem
leaves are characteristic; large, shortly spatulate, the apex very widely rounded and
distinctly fimbriate (DANIELS and EDDY 1985).

20-30 years ago it was relatively rare in Hungary, in the 1970s we have
known only 10 occurrences, in the 1980s 3 new locations were found and in the
1990s 22 new S. fimbriatum occurrences had been described. Four earlier known
occurrences extinct in the meanwhile. In the past decades S. fimbriatum were
found in most areas where Sphagna live. Nowadays it lives in bogs, intermediate
mires, fens and willow or alder swamps, on moist roadside embankments and in
temporarily wet places with occasional runoff and also in forests (szurRDoKI and
ODOR in press).

Recently, S.fimbriatum is not rare in North Hungary, and in comparison with
earlier known data it has a broad, though scattered, distribution(Table 1). The ear-
lier known occurrences of S. fimbriatum were published from Kis-t6 in the 1880s
(BORBAsS 1886), from Nagy-Mohos in 1960 (Boros 1915-71, vAJDA 1933-78,
BOROS 1964), and from Csdmori-t6 in 1976 (STOLLMAYER-BONCZ 1982). In the
1980s this species was found in the Nyirjes-t6 (BAKALAR 1981) and in Kis-Mohos
(CZENTHE 1985). In the past decade (1990s) it was found in Nadas-t6 (LAJER
1998a, b), in Lokosar (somLyYAY and LOKOS 1999), in three places inthe Zemplén
Mts (szurDokl etal 2000), in Bence-t6, Bab-tava and Zsid-t6 in the Bereg Plain
(NAGY and FIGECZKY 1998, szurRDOKI and NAGY 2002), and in Jalia-liget near
Piricse in the Nyirség (JAKAB and LES KU 1995). From three earlier colonised
mires (Kis-t6, Csdmori-té and Bence-t6) S. fimbriatum is extinct.

S. fimbriatum lives in different types of mires, but occurs mainly under wil-
low shrubs. Inthe Zemplén Mts it grows on open wet soil and in Lékosar on dead
wood and soil in broad-leaved forest. This species is distributed not only in the in-
vestigated area, but in all peat moss-occupied areas. This is one of the most fre-
quent peat mosses in North Hungary. The populations appear to be viable with
good dispersal possibilities (frequent sporophyton and good vegetative reproduc-
tion), therefore these populations presumably will thrive in the future. szurRDOKI
and ODOR (in press) studied its expansion in past decades and its habitat prefer-
ences in detail.



Section Sq liar rosa

These plants are small to robust, usually medium-sized with green or yellow-
ish colour. They have a prominent, projecting stem bud on large capitulum. Stem
leaves are large and lingulate with thin border. There are two species in this section
in the Northern Hemisphere with circumboreal distribution. Both have records from
Hungary including North Hungary. They grow in mesotrophic to rather eutrophic
habitats.

Sphagnhum squarrosum Crome

This is a robust moss with large capitula with conspicuous stem bud and char-
acteristic, spreading branch leaves. It has pale green colour and large ovate stem
leaf. The typical plants are easy to recognise because of their robust and dishev-
elled appearance (DANIELS and EDDY 1985).

S. squarrosum occurs in different parts of Hungary, but is relatively rare, and
the habitats of several old occurrences are damaged. It lives mainly in alder and
willow swamps (ORBAN and VAJDA 1983).

S. squarrosum has numerous old and new records from North Hungary, too
(Table 1). Earlier it was reported from Csémori-té (STOLLMAYER-BONCz 1982),
from Nadas-t6 (MATHE and KOVACs 1959), from Nyirjes-t6 (BorROS 1964), from
Kis-t6 (DuLAl and voJTK6 1991), from Kis-Mohos and Nagy-Mohos (zoLyomi
1931, BOROS 1964, czENTHE 1985). Nowadays, this species is present in Nadas-
t6, in Kis-Mohos and Nagy-Mohos from earlier reported locations and new popu-
lations were found in the Zemplén Mts, Nagy-t6, Bab-tava, Nyires-td, Zsid-t6 and
Julia-liget.

In Mohos lakes it lives not only in Salix dominated communities, but also oc-
curs in open areas and birch dominated parts (szurRDOKI et al. in press). In the
Zemplén Mts itis found along springs and streams (Tegda-vdlgy and Suta-patak,
szURDOKI et al. 2000) and in Nagy-té under Salix shrubs (puLAl and vOJTKO
1991). In Bab-tava and Nyires-t6 it mainly lives in alder dominated parts, but in
Nyires-t6 has only a small population, being a remnant of the dry period over a de-
cade ago (NAGY 2002). S. squarrosum could have lived in the willow or alder
swamps of Nyires-t6 and Bab-tava earlier, but the first data come only from the
1990s (LAJER 1998«, b, NAGY 2002). It had a relatively large population in the
Salix swamp of Bence-t6, but it (as all Sphagna) has disappeared when the basin
was filled by water in 1998 (NAGY etal. 1998, NAGY 2002). Itwas found on float-
ing mats of Zsid-t6 in 1999 (by Szurdoki and Zoltan To6th). There is a small patch



of S. squarrosum inJulia-liget (JAKAB and LESKU 1995, 1996, JAKAB 1997) on
the soil of a Salici pentandrae-Betuletum  pubescentis forest.

Some populations have disappeared, while there are numerous new S. squar-
rosum populations in this region. These are of great importance, because this spe-
cies has become very rare in other parts of Hungary. Itstill has relatively large pop-
ulations in N&das-t6 and inthe Zemplén Mts, but the others are small. The largest
population has disappeared from Bence-t6 by natural water replenishment, and
this process also pointed out the sensitivity of this species. In the western part of
Hungary, the recent process of desiccation of swamps decreases its potential habi-
tats (ODOR et al. 2002).

Sphagnum teres (Schimp.) Angstr.

Small to medium-sized plant with conspicuous stem bud. It has green or
sometimes brown colour. Stem is normally pale to dark brown and the stem leaves
are large, mostly lingulate with eroded apex. Branch leaves are large, closely over-
lapping and only apices divergent slightly (DANIELS and EDDY 1985).

S. teres is a rare peat moss in Hungary, and most of its earlier known popula-
tions have disappeared.

In North Hungary itis also very rare (Table 1); earlier itlived in Kis-t6 (DU-
LAl and VOJTKO 1991), Kis-Mohos (CZENTHE 1985), Nagy-Mohos (SZURDOKI et
al. inpress), in the Zemplén Mts (VAIJDA 1969) and in Zsid-td (FINTHA 1994) (Ta-
ble 1). All five populations have disappeared by the end of the 1990s. No new data
of this species have been recorded neither from North Hungary nor from the other
parts of the country. Presumably, most of the earlier populations are damaged.

Section Subsecunda

The species of this section are variable in size, colour and ecology. Their stem
always has cortex (1-3 layers of hyaline cells) and the internal cylinder is occa-
sionally brown. Branches are usually short, blunt-ended and curved, especially the
spreading ones (DANIELS and EDDY 1985). In Hungary, most of their populations
live in habitats of relatively high pH and in areas of considerably changing water
table.

Of this group 5 species (S. subsecundum, S. inundatum, S. auriculatum, S.
platyphyllum and S. contortum) live in Europe and all of them were described from
Hungary (DANIELS and EDDY 1985, ORBAN and VAJDA 1983), but S. inundatum



and S. denticulatum were not found in the past decades. Only 2 species live in
North Hungary: S. subsecundum and S. contortum (Table 1).

Sphagnum subsecundum Nees in Sturm

It is a small to medium-sized, never robust plant, its colour is varied from
green to orange. Stem is always deep brown coloured with 1layer of hyaline cells.
Triangular-lingulate stem leaves are small with few fibrils around the apex. Gen-
erally it prefers mesotrophic mires but sometimes lives under oligotrophic condi-
tions (DANIELS and EDDY 1985).

In Hungary itlives in intermediate mires, spring mires, fens and sometimes in
willow swamps. Itis relatively common in Hungary, occurring mainly in the west-
ern part of the country. Like in other parts of Europe, it prefers mesotrophic condi-
tions.

S. subsecundum has only a few records from North Hungary (Table 1). Earlier
it was known from Nyirjes-t6 (MATHE and KOovAcs 1958, BOROS 1964, BAKA-
LAR 1981) and from Mohos lakes (szuRDOKI et al. in press). Presently it lives in
the Zemplén Mts and in Zsid-t6.

In Nyirjes-t6 itlived indifferent communities from the edge of the bog to the
central part (MATHE and KovAcs 1958, BAKALAR 1981), but in the past decade it
has disappeared.

It was also collected from Mohos lakes by Z6lyomi, but it is not clear from
which bog of the two (see also szuRDOKI et al. in press, SZURDOKI and NAGY
2002). It had not been collected from there recently.

In the Zemplén Mts one occurrence was found by szurpoki and her col-
leagues at the end of the 1990s, on a wet, Calamagrostis canescens dominated
meadow. There are numerous S. subsecundum patches and also S. fallax and S.
palustre in the 50 m*-sized place (szurRDOKI et al, 2000).

There is a new population from the Bereg Plain, too. In the small floating mire
of Zsid-td, a few patches of S. subsecundum were found under willow bushes by E .
szURDOKI and Z. TOTH in 1999.

This species was already rare in North Hungary in the first part of the 20th
century, but all earlier known populations have disappeared and presently only two
new, small populations exist there. There is a high probability of having S.
subsecundum soon to be extinct from this region.



Sphagnum contortum Schultz.

It is a slender plant with yellowish, brown or ochre colour. Stem is pale-
coloured (green or brown) with 2-3 well-developed layers of hyaline cells. Stem
leaves are small and fibrillose near the apex. It tolerates relatively high nutrient
content (DANIELS and EDDY 1985).

It is not rare in Hungary, but it has higher abundance in the westernmost part
of the country. It usually lives in fens and sometimes in intermediate mires.

In northern Hungary itonly has a few occurrences (Table 1). Earlier itlived in
Nagy-Mohos (ZOLYOMI 1931), but it has not turned up during recent searches
(SZURDOKI et al. in press). In the fens of the Komléska and Kemence valley it has
a large and relatively stable population, S. contortum is the most frequent peat
moss there. Earlier it lived in 3 different locations along these streams and now it
lives in4 places (BOROS 1915-71, VAJDA 1933-78, SIMON 1977, SZURDOKI et al.
2000). There is a new population of S. contortum on one floating island of Zsid-t6
(unpublished data of E. Szurdoki and Z. Téth from 1999).

S. contortum has stable populations in the Zemplén Mts, which survived the
drier periods inthe end of the 20th century. Itwill probably thrive there in the fore-
seeable future.

Section Cuspidata

The species of this section usually are medium-sized, sometimes small or ro-
bust. Their colour is green or brown, but never red (DANIELS and EDDY 1985). In
Europe 13 species can be found, 6 of them live in Hungary, and all of these occur in
North Hungary. Some of these are locally frequent, as S. angustifolium and S.
fallax, while others are locallyrare like S. riparium and S. cuspidatum (ORBAN and
VAJDA 1983, DANIELS and EDDY 1985 LAJER 1998«, b, SZURDOKI et al. 2000).

The S. recurvum complex was divided into numerous species (e.g. ISOVIITA
1966, DANIELS and EDDY 1985, FLATBERG 1991, 1992), and from them S.flexuo-
sum, S.fallax and S. angustifolium live in Hungary. Since most available publica-
tions used only the name S. recurvum (e.g. ZOLYOMI 1931, SIMON 1960, BOROS
1964, CZENTHE 1985, Dulai and Vojtké 1991, Standovar et al, 1991), the earlier
distribution of these species (whichwouldbe based on a few collections only) can-
not be clearly established, and based only on the herbarium material of BP. An-
other difficulty is that usually two of them live together in one locality and some-
times not easy to distinguish them.

There are two data of S. recurvum s. lato, which were not revised by the au-
thor. The first was recorded from Nagy-t6 (Dulai and Vojtké 1991) and it is still



living there. The second was published from the Batorliget Nature Reserves
(Standovar et al. 1991) but it has disappeared.

o
Sphagnum riparium Angstr.

This is arobust plant with green or brownish colour. The dark stem, conspicu-
ous stem bud and the triangular-lingulate stem leaves with deeply notched tip are
characteristic (DANIELS and EDDY 1985).

There is only one small population of this species in Hungary. Itlives in a few
dm’-sized patches in the upper part of the Kdves-patak, in the spruce stand of
"Kis-Bohd-rét" inthe Zemplén Mts. There is a mixed patch composed of S. fimbri-
atum, S. obtusum and S. riparium and there are some S. fimbriatum patches also. S.
riparium is arelatively new record for the present territory of Hungary (SZURDOKI
et al. 2000). It does not appear to be a very stable population, and its survival at the
present site is questioned (Table 1).

Sphagnum cuspidatum Hoffm.

This is a weak, long and usually floating plant. The long and narrow branches
and large branch leaves are of great help in the identification. The non-typical
specimens can be identified with difficulties (DANIELS and EDDY 1985).

The first unpublished record of S. cuspidatum comes from 1951 in Hungary.
Later, Lajer published it as new species from Hungary (LAJER 1998a, b).

The above mentioned first record is from North Hungary, Nagy-Mohos by
Piroska Palik (Bryophyte Herbarium at BP) and in 2000 this species was found
again during the monitoring of the bryophyte layer of Eriophoro vaginati-Sphag-
netum recurvi association of Nagy-Mohos (ODOR et al. 2000, Szurdoki et al. in
press). Lajer (1998e) published this species from the Caricetum lasioearpae-
Sphagnetum community of Nyires-t6. The author did not found S. cuspidatum on
Nyires-to.

There are the only known occurrences of S. cuspidatum in North Hungary
(Table 1). Itseems to be a stable one, but the size of the populations is notknown.

Sphagnum obtusum Warnst.

This plant is medium-sized to robust with green, yellowish or brownish col-
our. The stem cortex is distinguishable and the triangular-lingulate stem leaves
have broadly truncate, eroded apices (0.2-0.3 mm across tip). The branch leaves
are relatively large (1.8-2.2 mm). The hyaline cells have few pores (7-10 pm) on



the adaxial surface, but itonly after strong staining can be visible. In the lower lat-
eral part of the branch leaves have numerous small (2 pm) pores in the mid-line of
hyaline cells. The photosynthetic cells of stem leaves are triangular in cross sec-
tion, and they are widely exposed on the abaxial and only shallowly on the adaxial
surface (DANIELS and EDDY 1985).

In Hungary itisrare. Itlivesinbogs, intermediate mires and sometimes fens.

S. obtusum is also infrequent in North Hungary (Table 1). Earlier (before the
1990s) it was published from Nyirjes-t6 (BAKALAR 1981) and Kis-t6 (BOROS and
VAIDA 1960). In 1994 the author collected it from Nyires-t6 and Nyirjes-td, but
could not find itagain. VOJTKO and MARSCHALL (1991 ) published the occurrence
of S. obtusum from Kis-t6 in the early 1990s, but subsequent search by the author
in 1994 was unsuccessful. 5' obtusum has another occurrence inthe Zemplén Mts,
where itlivesina waterlogged place near Kéves-patak (SZURDOKI et al. 2000).

The survival of S. obtusum in North Hungary is very doubtful. The small
patch inthe Zemplén Mts is threatened. Its presence in Nyires-t6 and Nyirjes-t6 is
possible, but presumably in very small amounts. Additionally, it has fewer and
fewer occurrences in the whole territory of Hungary. On the basis of ORBAN and
VAJIDA (1983) it lived in numerous places, but the presence records reflect a strong
decrease of the species.

Sphagnum fallax (Klinggr.) Klinggr.

This is a medium-sized plant with pale green colour. The stem cortex is distin-
guishable. Stem leaves are mostly isosceles triangular shaped with acute apices.
Branch leaves are clearly 5-ranked and the hyaline cells of pendent branch leaves
have medium-sized pores (8-12 pm) on the abaxial surface (DANIELS and EDDY
1985).

In Hungary it lives in bogs, intermediate mires and fens, and sometimes in
willow or alder swamps. Relatively common peat moss species, which occurs in
most regions, where Sphagna live in Hungary.

Until the 1990s S.fallax was not recorded from Hungary, because most bry-
ologists used the name Sphagnum recurvum s. I, The revision of the S. recurvum s.
I. material of the Bryophyte Herbarium of BP resulted in the recognition of numer-
ous S. fallax specimens from North Hungary (and of course from other parts of
Hungary, too): Csémaéri-t6, Nyirjes-t6, Nagy-Mohos and Nyires-t6 (Table 1). Re-
cent records are from Nadas-t6, Nyirjes-t6, Mohos lakes, Zemplén Mts, Bab-tava
and Nyires-t6 (Table 1).

LAJER (1998a) published the occurrence of S.fallax from Néadas-t6. The au-
thor has also made collection there (in 1997 with Peter Erzberger), but of the S.



recurvum complex only S. angustifolium was collected. A possible answer for the
difference in the identification is found with the description of S. angustifolium
(see below).

From Nyirjes-t6 itwas collected earlier (recent revision of S. recurvum speci-
mens of BP). Nowadays itis living inthe open area (Caricetum lasioearpae-Sphag-
netum) and in a willow dominated part (Salici cinereae-Sphagnetum) (KROEL-
DULAY 1995, LAJER 1998« and the collections by the author in 1994, 2000).

S. fallax also present in the Kis-Mohos and Nagy-Mohos. The author has
found itin most of the important communities (szZURDOKI et al. in press), but LA-
JER (1998«) published it only from the open parts of the two bogs (Carici  lasio-
earpae-Sphagnetum) and from the Betulo pubescentis-Sphagnetum of Nagy-
Mohos.

In the Zemplén Mts, it can be found around springs, in waterstanding places,
on moist roadside embankments and on wet forest soils. All of these (inthe Zemp-
Ién Mts) are relatively new establishments (szurRDoKI et al. 2000).

In Nyires-td S. fallax is frequent, itcan be found in Eriophoro  vaginati-Sphag-
netum and Betulo pubescentis-Sphagnetum  (LAJER 1998«, b, PAPP et al. 2000 and
collections by the author in 1994, 1999, 2000). Bé&b-tava also contains S. fallax
(LAJER 1998«), but the author has collected itonly in 1994 and later only S. angus-
tifolium.

To sum up, S. fallax is relatively widespread in North Hungary. It occurs in
larger mires with relatively high abundance. It appears that S.fallax will thrivein
the upcoming decades.

Sphagnum angustifolium (Russ.) C. Jens, in Tolf.

This is a medium-sized or smaller plant with green or sometimes brownish
colour. The stem cortex is not distinct and the stem leaves are equilateral triangle
shaped with eroded apices. The branches are dimorphic, the pendent ones are thin-
ner and longer, than the spreading ones. The branch leaves are not consistently
5-ranked. The hyaline cells of pendent branch leaves are wider in the apical end
than the basal end (best observed in lower-lateral part of the leaf) and there are nu-
merous large pores (12-18 pm) in the apical angles on the abaxial surface (DANIELS
and EDDY 1985).

In Hungary, numerous specimens were collected, which show mixed charac-
teristic features of S. fallax and S. angustifolium. The most frequent combination is
the following: more or less equilateral shaped stem leaves with acute apices, large
(>15 pm) resorption gaps (or pores) in the apical end of hyaline cells of pendent
branch leaves and the stem cortex is not or only very shallowly distinct. These



specimens were identified as S. angustifolium by the author (annotated with "cf"
on the label of the specimens), on the basis of a remark made by DANIELS and
EDDY (1985): "the large resorption gap in apical angles on the abaxial surface of
pendent branch leaves are characteristic and stable features of S.  angustifolium".

In Hungary it is a frequent peat moss, living in habitats similar to those of S.
fallax: bogs, intermediate mires, fens, and sometimes inwillow or alder swamps.

S. angustifolium is relatively frequent in North Hungary, too (Table 1). Ear-
lier it was published only from Nyirjes-t6 (BAKALAR 1981), but it was also col-
lected at Kis-Mohos and Nagy-Mohos (szurRDoKI et al. 2000), Kis-t6, Bab-tava,
Navat (recent revision of the S. recurvum s. I. material of the Bryophyte Herbarium
of BP by the author). Recently it occurs in Nadas-t6, Nyirjes-t6, Mohos lakes,
Béab-tava and Nyires-to.

In Nadas-t6 they live in a willow swamp. From the S. recurvum complex
LAJER (1998«, b) reported only S. fallax, while the author found only S. angusti-
folium (in 1997), but all specimens have the above mentioned mixed features. It
lives in Nyirjes-t6, but mainly in associations of the middle part. Presently, itlives
in all parts (associations) of Kis-Mohos and Nagy-Mohos, and in Kis-Mohos it
seems to be more frequent than S. fallax. Italso lives in the Bereg Plain, most fre-
quently in Bab-tava, basically in all associations. In Nyires-t6 it occurs sporadi-
cally, inthat locations S.fallax is the most frequent peat moss, while S. flexuosum
is also present in higher amount.

S. angustifolium is also relatively widespread in North Hungary. Similarly to
S.fallax, itis common inthe larger mires. Generally speaking the future status of S.
angustifolium appears safe and sound.

Sphagnum flexuosum Dos. et Molk.

This is a medium-sized plant, with green to ochre colour. The stem cortex is
not distinguishable from the cortex and the triangular stem leaves have obtuse,
rounded apices sometimes with a small notch on the tip. The branch leaves are not
consistently 5-ranked and they are relatively large (up to 3 mm). The hyaline cells
of pendent branch leaves are proportionately wider and have about 12 pm-sized
pores on the adaxial surface. It is also an important feature that the photosynthetic
cells are trapezoid shaped (in cross section) and exposed on both adaxial and
abaxial surface (while S.fallax and S. angustifolium have triangular shaped photo-
synthetic cells and are exposed only on the adaxial surface) (DANIELS and EDDY
1985).

S. flexuosum is not frequent in Hungary, this is the rarest species of the S.
recurvum complex. It lives in bogs, intermediate mires and fens.



Though unpublished, this species was earlier collected from Nagy-Mohos
(szURDOKI et al. in press) and Nyirjes-t6, Bab-tava and Nyires-té (recent revision
of specimens of the Bryophyte Herbarium of BP). Presently itlives in Mohos lakes
(LAJER 1998, szuRDOKI et al. in press), in the Zemplén Mts (szurRDOKI et al.
2000), Bab-tava and Nyires-t6 (LAJER 1998, collections of Szurdoki from 1994,
1999, 2000) (Table 1). Except for the small patch in the Zemplén Mts, all habitats
of S. flexuosum is acidic and relatively poor in nutrients, itlives in various associa-
tions of bogs (Eriophoro angustifolii-Sphagnetum,  Sphagno flexuosi-Eriophore-
tum angustifolii, Eriophoro vaginati-Sphagnetum  recurvi, Betulo  pubescentis-
Sphagnetum). Except for Nyires-to, all occurrences represent relatively small pop-
ulations. In the field, S.fallax, S. angustifolium and S. flexuosum are hardly distin-
guished from each other, thus it is very difficult to establish their distributionin
mires or even in associations. LAJER (1988) has published numerous occurrences
from the western part of the country from fen communities.

S. flexuosum is still relatively rare in North Hungary, but the populations do
not appear threatened or endangered.

Section Rigida

This is a relatively small section, represented in Europe by two species (S.
compactum and S. strictum), of which only S. compactum occurs in Hungary.
These are robust but low growing plants. In some respect they resemble those of
section Sphagnum, but the species of that section have large stem leaves while
members of section Rigida have small ones.

Sphagnum compactum DC. in Lamarc and De Candolle

This is a robust and very low growing plant. It forms very dense cushions or
compact mats. The colour of plant is whitish-green and sometimes brownish. It has
small capitula, which usually concealed by the branches (DANIELS and EDDY
1985). The very small stem leaves distinguish it from S. palustre, which also has
low growing form in drier places in Hungary.

S. compactum has only a few small populations in Hungary, beside the ones
North Hungary it lives in the mire of K&szeg (Alsé-erdd, szoveNnyi 1998), while it
seems to have disappeared from the Vendvidék (szurpok1 1996, 6DOR et al.
1996).

In North Hungary, inthe Zemplén Mts szurDoOKI et al. (2000) reported the
occurrence of S. compactum from "Borzas-oldal™ (in the Komléska-vdlgy). The



cushion, covering 1-1.5 m?, is the only Hungarian population that has sporophyte.
According to earlier data (BAKALAR et al. 1975) itlived in Futy6-vélgy on acidic
soil, but since that time all Sphagna have disappeared from there (szurDOKI and
NAGY 2002) (Table 1).

The population in the Zemplén Mts seems to be stable. In overall, S. com-
pactum is very rare, but it will probably thrive in the following decades.

CONCLUSIONS

The Sphagnum dominated stands and Sphagnum occurrences of North Hun-
gary were thoroughly investigated in the last century. The numerous published
data and specimens in herbaria provide good basis for comparison of old and re-
cent distribution of the species. Peat moss occurrences of 18 habitats in North Hun-
gary, which are mostly mires and one is a mountain (Zemplén Mts) have been re-
cently investigated.

Of the 17 investigated peat moss species one is a new record (S. riparium) and
one (S. teres) has disappeared, while the others are apparently still present in North
Hungary. The distribution of all species has changed, some species have disap-
peared from certain mires (or from other habitats) and established in others. In
North Hungary S. fimbriatum become most frequent in the past decade. This is
similar to the trend seen in other parts of Hungary, too.

The condition of mires and other habitats (fens, forests) has changed in the
past decades, and these changes have considerably influenced the fine distribution
of the peat mosses. The amount of peat moss species has decreased or increased lo-
cally and in extreme cases some species have disappeared. The most Sphagnum
species appeared in new locations (while disappear from others), but these dynam-
ics do not necessarily correspond with the general conditions of the mires.

S. angustifolium, S.fallax, S.fimbriatum and S. palustre seem to have stable
populations and it can be safely stated that they will thrive in the foreseeable fu-
ture. The rest of the species (S. compactum, S. contortum, S. cuspidatum, S. quin-
quefarium, S. riparium and S. subsecundum) with only few recently existing popu-
lations are very sensitive and their long term survival is doubtful.

Although all peat mosses and mires are protected by law in Hungary, their
preservation requires more attention and active intervention of conservationists.

Acknowledgements - The author wishes to express her thanks to Péter Odor, Zoltan Téth, Péter
Szovényi, Gabor Pelles and Peter Erzberger who took part in the fieldwork. Many thanks are due to



Istvdn Racz forlinguistic corrections. We acknowledge the financial support provided by OTKA
F029543 and MK M FKFP 0105/1997 grants.

REFERENCES

BAKALAR, S. (1981): A Sphagnum fimbriatum a siroki Nyirjes-t6 atmeneti lapjan. [Sphagnum
fimbriatum on the transition mire of Nyirjes-t6 et Sirok.j - Fol. Hist.-nat. Mus. Matr. 7:
161-162.

BAKALAR, S, ORBAN, S, POCS, T., SUBA, L.and VAJDA, L. (1975): Adatok a Tarnavidék mohaflé-
rdjahoz. (Daten zur Moosflora des Tarna-Gebiets.) - Studia bot. hung. 10: 111-114.

BARBALICS, 1.J.(1976): Vasvar kérnyékének té6zegmoha eléfordulasai. (Sphagnidenvorkommnisse
in der Umgebung von Vasvar.) - Savaria, AVas megyei Mizeumok Ertesitéje 9-10: 11-25.

BORBAS, V. (1886): At6zegmoha (Sphagnum) hazankban. [Peat mosses (Sphagnum) in Hungary.] -
Kertészeti  Lapok 1:88.

BORHIDI, A.and SANTA, A.(1999): Vorés Koényv, magyaroszag novénytarsulasairol /-11. [Red
Book, about plant communities of Hungary I—Il-] - TermészetBUVAR Alapitvany Kiad6, Bu-
dapest, 362 and 404 pp.

BOROS, A.(1915-1971): Florisztikai  jegyzetek. [Floristical notices.] - MTM Tudoménytérténeti
Téara, Budapest, (manuscript).

BOROS, A.(1924): Azegerbaktai éskeleméri mohalapok névényzete. (Die Flora der Moorevon
Egerbakta und Kelemér.) - Magyar Botanikai Lapok 23: 62-64.

BOROS, A. (1926): K6zép- és Nyugatmagyarorszag Sphagnum lapjai névényféldrajzi szempontbél.
(Die Sphagnum-Moore Mittel- und Westungarns vom Pflanzengeographischen Standpunkte.)
- A debreceni Tisza Istvdn Tudomanyos Tarsasag Honismertet6 Bizottsdganak Kiadvanyai
(1925-1926) 2 1-25.

BOROS, A. (1953): Bryophyta-Mohok. [Bryophyta-Bryophytes.J-In: SZEKESSY, V. (ed.): Batorli-
get él6vilaga. [The flora andfauna of Batorliget.] - Akadémiai Kiad6, Budapest, pp. 26-27.

BOROS, A. (1964): Atézegmoha és at6zegmohaslapok Magyarorszagon. [The peat moss and mires
in Hungary.] - Vasi Szemle 18: 53-68.

BOROS, A. (1968): Bryogeographie und Bryoflora Ungarns. - Akadémiai Kiadé, Budapest, 466 pp.

BOROS, A. andVAIJDA, L. (1960): Fiir die Flora Ungarns neue und interessante Moose. Ill. - Ann.
Hist-nat. Mus. Nat. Hung. 52: 147-154.

BORSY, Z. (1961): A Nyirség természeti foldrajza. [Geography of Nyirség.] - Akadémiai Kiadé, Bu-
dapest, 227 pp.

CORLEY, M. F.V.and CRUNDWELL, A. C.(1991): Additions and amendments tothe mosses of Eu-
rope. -./. Bryol. 16: 337-356.

CORLEY, M. F. V.,,CRUNDWELL, A. C,DULL, R., HILL, M.C. and SMITH, A. J.E. (1981 ): Mosses of
Europe and the Azores: an annotated list of species, with synonyms from the recent literature. -
J. Bryol. 11: 609-689.

CZENTHE, B. (1985): A Keleméri Mohostavak conolégiai viszonyai. (Coenological relations of the
"Mohos-tavak" at Kelemér.) - Bot. Kozlem. 72: 89-122.

DANIELS, R.E.andEDDY, A.(1985): Handbook of European Sphagna. - Institute of Terrestrial
Ecology, Huntingdon, 262 pp.

DULAI, S.and VOITKO, A. (1991): Az egerbaktai t6zegmohaslap allapotfelmérése, osszefiiggésben
az Okologiai adottsdgokkal. (Survey of the flora onthe Egerbakta Sphagnum Moor in connec-
tion with ecological conditions.) - Fol. Hist-nat. Mus. Matr. 16: 45-70.



FINTHA, 1.(1994): Az Eszak-Alfold  edényesfloraja. (The flora of the Samicum.) - Budapest, Termé-
szetBUVAR Alapitvany Kiadd, 359 pp.

FLATBERG, K. I.(1991): The European taxa in the Sphagnum recurvum complex 2. Amended de-
scriptions of Sphagnum brevifolium and S. fallax. - Lindbergia  17: 96-110.

FLATBERG, K. 1.(1992): The European taxa in the Sphagnum recurvum complex 1. Sphagnum iso-
viitae sp. nov. - J. Bryol. 17: 1-13.

GROLLE, R. (1983): Hepatics of Europe including the Azores: an annotated list of species, with syn-
onyms from the recent literature. - J. Bryol. 12: 4037-59.

ISOVIITA, P. (1966): Studies on Sphagnum L. - Ann. Bot. Fennici 3: 199-264.

ITTZES, P. (1996): Adatok az Eszaki-kozéphegység mohaflérajahoz. (Some floristical data on the
bryophyte-flora of Northern Mountains of Hungary.) - Kitaibelia 1. 34—35.

JAKAB, G. (1997): Egy UGjabb 6slap a Nyirségben: a piricsei Jalia-liget botanikai értékei I1. (Mo-
hédk-Bryophyta). (The flora of the "Julia-liget" near Piricse Il.(Bryophyta).) - Kitaibelia 2:
46-50.

JAKAB, G. and LESKU, B. (1995): Piricse - Julia-liget: Egy ismeretlen lap Batorliget arnyékdaban.
[Piricse - Julia-liget: the unknown mire next to Batorliget.] - Ccdandrella 9: 9-21.

JAKAB, G. and LESKU, B. (1996): Egy Ujabb &sldp a Nyirségben: A piricsei Jalia-liget botanikai
értékei 1. (el6zetes kozlemény). [The new mire in Nyirség. The botanical values of Julia-liget at
Piricse. I. (preliminary article).] - Kitaibelia 1. 46-55.

JUHASZ, L. (1963): Az egerbaktai t6zegmohéslap. [Transitional mire at Egerbakta.] - Term.tud.
Kozlem. 94: 519-520.

KROEL-DULAY, OY. (1995): A magyarorszagi t6zegmohalapok osszehasonlité vizsgalata. [The
comparative study of Hungarian peat moss dominated mires.] - Szakdolgozat, ELTE Novény-
rendszertani és Okoldgiai tanszék, Budapest, 53 pp.

LAJER, K. (1998a): Bevezetés a magyarorszagi lapok vegetaci6-okologiajaba. [Introduction to the
ecology and vegetation of the Hungarian mires.] - Tilia 6. 84-238.

LAJER, K. (1998b): Az Aldrovanda vesiculosa L. GUjabb eléfordulasa és egyéb adatok Magyarorszéag
flordjanak  ismeretéhez. [New occurrence of Aldrovanda vesiculosa L. and other data to the
flora of Hungary.] - Kitaibelia 3: 263-274.

LESKU, B. and JAKAB, G. (1997): Fitoconoldgiai vizsgalatok  nyirségi  babérflizes  nyirlap (Salici
pentandrae-Betuletum pitbescentis) alloméanyokban. [Phytocoenological studies in Salici
pentandrae-Betuletum pubescentis stands at Nyirség.] - TDK dolgozat, KLTE No6vénytani
Tanszék, 39 pp.

MATHE, I.and KOVACS, M. (1958): A Matra t6zegmohéas lapja. (Das Sphagnummoor des Matra-Ge-
bietes.) - Bot. Kozlem. 47: 323-331.

MATHE, I.and KOVACS, M. (1959): A Cserhat t6zegmohas lapja. (Das Sphagnummoor des Cser-
hat-Gebietes.) - Bot. Kozlem. 48: 106-108.

MATUS, G.,, MOLNAR, V. A., VIDEKI, R. and LESS, N. (2000): A keleméri Mohosok edényes fléraja
és vegetacioja. (Vascular flora and vegetation of Mohos-lakes, Kelemér, N-Hungary.) - In:
SZURDOKI, E. (ed.): T6zegmohas él6helyek Magyarorszagon: kutatds, kezelés, védelem.
(Hungarian mires: research, management, conservation.) - CEEWEB Munkacsoport, Mis-
kolc, pp. 69-87.

NAGY, J. (1996): Research establishing the biomonitoring of Lake Bence (Bence-t6) at the northern
part of the Great Hungarian Plain. - In: TOTH, E. and HORVATH, R. (eds): Proceedings of the
"Research, Conservation, Management" Conference. Vol. 1.- Aggtelek National Park Direc-
torate, Aggtelek, pp. 153-158.

NAGY, J. (2002): Szundinamikai vizsgalatok  egy tézegmohaldp  természeti  értékeinek  megGrzésére. -
Ph.D. thesis, SZIE Biolégiai Doktori Iskola, Goddllé.



NAGY, J., FIGECZKY, G., PENKSZA, K., FINTHA, I.,MOLNAR, A.,TOTH, Z. and KALAPOS, T. (1998):
Contribution tothe flora and vegetation oflake Bence (Bence-td) at the northern part of the
Great Hungarian Plain. - Studia bot. hung. 27-28: 151-161.

NAGY, J. and FIGECZKY, G. (1998): Decay of peat moss cushions on the lake Bence-t6 in the North-
ern part ofthe Great Hungarian Plain. - Studia bot. hung. 27-28: 163-167.

ORBAN, S.and VAJDA, L. (1983): Magyarorszag mohaflérajanak kézikonyve.  [The handbook of the
Hungarian bryoflora.] - Akadémiai Kiad6, Budapest, 518 pp.

ODOR, P., SZURDOKI, E. and PAPP, B. (2000): A Keleméri Mohosok és Gémorsz616s kornyéki lapos
él6helyek mohaflérajanak felmérése. [Biomonitoring of"Mohos-tavak" at Kelemér and fens
around Gémorsz616s.J - ANP, Aggtelek, 27 pp.

ODOR, P.,SZURDOKI, E.andTOTH, Z.(1996): Ujabb adatok a Vendvidék mohaflérajahoz. (New
data of bryophytes in the western part of Hungary (Vendvidék).)-#or. Koziem. 83:97-108.

ODOR, P., SZURDOKI, E. and TOTH, Z. (2002): Az Orség és a Vendvidék fébb él8helyeinek
mohavegetacidja ésflérdja. [The bryoflora andbryophyte vegetation ofimportant habitatsin
the area ofOrség and Vendvidék (Hungary).] - Kanitzia 10: 15-60.

PAPP, B., ODOR, P.and SZURDOKI, E.(2002): ANBMR mohamonitorozé programjanak 2000. évi
jelentése. [Report ofbryophye monitoring ofNBMR, 2002.] - KTM, Budapest, 36 pp.
POCS, T. (1958): Beitrage zur Moosflora Ungarns und derOst- und Siidkarpaten. - Annls  hist.-nat.

Mus. Nat. Hung. 50:107-1 19.

POCS, T., GELENCSER, I., SZODFRIDT, I.,TALLOS, P. and VIDA, G. (1962): Szakonyfalu kornyé-
kének vegetdciotérképpe. - Acta Acad. Paed. Agr. 8: 4497-78.

SIMON, T. (1953): Torfmoore im Norden des Ungarischen Tieflandes. - Acta. Biol. Hung. 4: 249-252.

SIMON, T.(1960): Die Vegetation der Moore inden Naturschutzgebieten des Ndrdlichen Alféld. -
Acta Bot. Acad. Sei.Hung. 6: 107-137.

SIMON, T. (1970): Bryoconol6giai ésokoldgiai adatok aZempléni-hegységbdl. (Bryozénologische
und Okologische Angaben aus dem Zemplener Gebirge.) - Bot. Koziem. 57: 31-43.

SIMON, T. (1971): Mohagazdag szilikatgyepek a Zempléni hegységben. (Bryophyte-rich silicate
grasslands in theZemplén Mts.) - Bot. Kozlem. 58:33745.

SIMON, T. (1977): Vegetationsuntersuchungen im Zempléner  Gebirge. Die Vegetation ungarischer
Landschaften. - Akadémiai Kiadé, Budapest, 531 pp.

SIMON, T. (1992): Vegetation change and the protection of the Csaroda relic mires, Hungary. - Acta
Soc. Bot. Poloniae 61: 63-74.

SIMON, T. (2000): A magyarorszagi edényes fléra hatérozéja  (Harasztok-virdgos névények).  [Iden-
tification book of Hungarian vascular flora (Pteridophytes-Flowering Plants).] - Nemzeti
Tankdényvkiad6 Rt., Budapest, 892 pp.

SIROKI, Z. (1961): T6zegmoha el6fordulas aBlikk hegységben. [Peat moss occurrence in the Biikk
Mts] - Bot. Kozlem. 49:100-111.

SOMLYAY, L.andLOKOS, L.(1999): Florisztikai éstaxondmiai kutatisok a Tornense teriiletén.
(Floristical andtaxonomic research in the Tornense.) - Kitaibelia 4: 17-23.

S00, R. (1938): Szakosztalyi igyek. [The business of Botanical Section.]-Bot. Kozlem. 35: 326-328.

S00, R.(1953): Batorliget névényvilaga. [Flora of Batorliget.] - In: SZEKESSY, V. (ed.): Batorliget
él6vilaga. [The flora and fauna of Batorliget.] - Akadémiai Kiadd, Budapest, pp. 11-15.

STANDOVAR, T., TOTH, Z. andSIMON, T. (1991): Vegetation of the Batorliget Mire Reserve. - In:
MAHUNKA, S.(ed.): The Batorliget Nature Reserves - after forty years. - Magyar Természet-
tudomanyi Mlzeum, Budapest, pp. 57-118.

STOLLMAYER-BONCZ, E.(1982): The flora ofthe Csdmor pool. - Stud. bot. hung. 16:73-82.



STOLLMAYER-BONCZ, E. (1999): A Cséméri-té névényzetének véaltozdsa. Milyen valtozast okozhat
az égés egy lapos terillet novényzetében. [The changes of vegetation of Csomér pool. What
kind of changes cause the fire in the vegetation offen.] - Calandrella 7: 162-188.

SZOVENYI, P. (1998): A készegi t6zegmohas lapok. (Die zwei K@szeger Moore.) - Kitaibelia 3
81-81.

SZURDOKI, E. (1996): Distribution  and coenological  preference  of Sphagnum species in  Vendvidék.
- In:TOTH, E. and HORVATH, R. (eds): Proceedings of the "Research, Conservation, Manage-
ment" Conference. Vol. 1. - Aggtelek National Park Directorate, Aggtelek, pp. 3937-02.

SZURDOKI, E. and NAGY, J. (2002): Sphagnum dominated mires and Sphagnum occurrences of
North-Hungary. - Folia Hist.-Nat. Mus. Matrensis 26: 67-84.

SZURDOKI, E. and ODOR, P. (in press): Distribution and expansion of Sphagnum fimbriatum Wils, in
Hungary. - Lindbergia

SZURDOKI, E., ODOR, P. and PAPP, B. (in press): A keleméri Mohos-tavak mohafléraja. [The moss
flora of "Mohos-tavak" at Kelemér.] - In: NAGY. D. and SZMORAD, F. (eds): A  keleméri
Mohos-tavak  monografiaja. [Monograph of "Mohos-tavak" at Kelemér.J - Aggteleki Nemzeti
Park lgazgatdsag, Aggtelek.

SZURDOKI, E., TOTH, Z. and PELLES, G. (2000): The Sphagnum populations of the Zemplén Moun-
tains, NE Hungary. - Studia bot. hung. 30-31: 113-125.

SZURDOKI, E., ODOR, P, TIMAR. G. and TOTH, Z. (2001): T6zegmohés él6helyek térképezése a
Vasi-Hegyhat tertletén. (Vegetation mapping of Sphagnum dominated habitats in Vasi-Hegy-
hat region, West Hungary.) - Természetvédelmi Kozlemények  9: 111-149.

VAJDA, L. (1933-1978): Florisztikai  jegyzetek. [Floristical notices] - MTM Tudomanytdrténeti
Téara, Budapest, (manuscript).

VAJDA, L. (1969): A Satorhegység mohafléraja. [Bryophyte flora of the Sator Mountains.] - Fragm.
Bot. 7: 93-118.

VOJTKO, A.and MARSCHALL, Z. (1995): Botanikai vizsgalatok a Komléska patak (Zempléni-hegy-
ség) laprét egyiuttesén. [Botanical researches on the fens of Komléska stream (Zemplén Mts).]
-Acta  Acad. Agr. Nova Series 21: 371-378.

ZOLYOMI, B. (1931): A Biikkhegység kérnyékének Sphagnum léapjai. (Vegetationsstudien an den
Sphagnummooren um das Biikkgebirge in Mittel-Ungarn.) - Bot. Kéziem. 28: 89-121.
ZOLYOMI, B. (1939): A Készegi t6zegmohas lap. (Das Készeger Sphagnumreiche Moor.) - Vasi

Szemle 6: 254-259.

(Received: 5 September, 2003)





