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ABSTRACT

The life-form of Hungarian ferns is closely adapted to climatic and microclimatic conditions and habitas. The temporal runoff of 
phenology of the terrestrial and water species slightly vary from each other but is strictly dependent on aerial and water 
temperature of habitats. On the basis of their habitats and life-forms, there are three groups of ferns in Hungary. The species of the 
first group live in dry and xerotherm habitats, (on cliffs and in rock grass communities) and their stems and leaves withered after 
spread of spores (e. g. some  Botrychium spp.). The second group  of ferns live in the intermediate conditions (in forest, meadows 
and other wet places e. g. bogs) and their leaves survive even after spreading spores (macrophyllous genera and partly some 
Equisetum spp.). The member of the third group belongs to the species of the water ferns (Azolla, Marsilea and Salvinia genera) 
living in almost constant temperature of medium.
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From more than 10 thousand pteridophyte species are and on the basis of modern system of classification (Smith et 
found all over the world, only 7 clubmoss, 8 horsetail, 44 fern al. 2006), they belong to phylum Lycopodiophyta and 
and 12 hybrid species were found in Hungary (Király 2009), Monilophyta (Table 1). 
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Table 1- Fern species in Hungary 

Trunk Classis Family Species

Selaginellaceae Selaginella helvetica (L.) LK

Huperzia selago (L. ) Bernh., Diphasium complanatum (L.) Rothm., D. Lycophyta Lycopsida 
Lycopodiaceae issleri (L.) Holub, D. tristachyum (Pursch) Rothm. Lycopodium  clavatum 

L., L. annotinum L.

Equisetum  telmateia Erh., E. arvense L., E. sylvaticum L., E. variegatum 
Sphenopsida Equisetaceae Schleich., E. fluviatile L. em. Ehrh., E. ramosissimum Desf., E. hyemale L., 

E. x moorei Newman 

Ophioglossaceae O. vulgatum, Botrychium lunaria (L.) Sw., B. matricariifolium (Retz.) A. 
Braun, B. multifidum (S. G. Gmel.) Rupr., B. virginianum (L.) Sw.

Osmundaceae O. regalis L.

Pteridaceae Notholaena marantae (L.) Desv., Anogramma leptophylla (L.) Link, 
Ceratopteris thalictroides (L.) Brongn. 

Aspleniaceae Asplenium septentrionale (L.) Hoffm., A.fontanum (L.) Bernh., 
A.trichomanes L., A. viride Huds., A. adiantum-nigrum L. A. ruta-muraria 
L., A. lepidum C. Presl, A. scolopendrium, A. ceterach (L.) s. str., A. 
jávorkeanum Vida - and several hybrids

Dennstaedtiaceae Pteridium aquilinum (L.) Kuhn

Blechnaceae Blechnum spicant (L.) Roth

Polypodiaceae Polypodium vulgare L., P. interjectum ShivasMonilophyta

Thelypteridaceae Thelypteris palustris Schott, Oreopteris limnbosperma (All.) Holub, Pteridopsida
Phegopteris connectilis (Michx.) Watt

Dryopteridaceae Athyrium filix-femina (L.) Roth, Cystopteris fragilis (L.) Bernh.,  Woodsia 
ilvensis (L.) R. Br., W. alpina (Bolton) Gray,  Gymnocarpium dryopteris (L.) 
Newman, G. robertianum (Hoffm.) Newman, Matteuccia struthiopteris (L.) 
Tod., Polystichum aculeatum (L.) Roth, P. lonchitis (L.) Roth, P. setiferum 
(Forssk.) Woynar. and other 4 hybrids, Dryopteris cristata (L.) A. Gray, D. 
affinis (Lowe) Fraser-Jenk., D. filix-mas (L.) Schott, D. carthusiana (Vill.) H. 
P. Fuchs, D. dilatata (Hoffm.) A. Gray, D. expansa (C. Presl) Fraser-Jenk. 
and more than 7 hybrids.

MarsileaceaeM. quadrifolia L. 

Azollaceae Azolla filiculoides Lam., A. mexicana C. Presl, 

Salviniaceae S. natans (L.) All. and one other  rare adventive: S. molesta D. S,. Mitch. 



The Hungarian fern flora is not rich in the number of 
species, but there are several rare circumpolar, atlantic and 
xerophyte species. This is largely because of the effect of 
climatic variability in Hungary, the area of the Carpathian 
Basin. These cause several phytogeographical effects in the 
middle of the Europe. However, the area is small but there are 
some parts  showing mediterranian, alpin, boreal, atlantic and 
continental climate. Hungary lies in E 16° 07’ 00’’, E 22° 54’ 
45’’ and N 48° 32’ 36’’, N 45° 41’ 26". The average 
temperature is 10°C, the average precipitation is only 640-650 
mm per year with two  peaks in May and October. On the  base 
of extreme climatic conditions, Hungary lies in the 7 b zone in 
USDA plant hardiness zone (Ouellet and Sherk 1967). There 
are some very rare and protected species in Hungary (Farkas 
1999), largely due climatic effects on the surface of relief and 
the rock type soil.       
Species and life stages—In some parts of northern Hungary, 
boreal fern species, Woodsia ilvensis (L.) R. Br. on silicate 
cliffs were observed (Szerdahelyi 1985, Fig. 1d) and W. alpina 
(Bolton) Gray always grows on acidic soil. Similarly, on dry 
and sunlit limestone or dolomite cliffs, grow a rare species of 
Ceterach officinarum along with an endemic C. jávorkeanum 
(Vida 1963, Fig. 2g). This endemic species of the genus 
Ceterach (or Asplenium) is recorded for the first time in 
Hungary. There are so many xerophytic and similar endemic 
forms which grow in separated islands of the Mediterranean 
Basin. 

On the oher hand, in the western part of Hungary, a few 
other circumpolar species e. g. Matteuccia struthiopteris (L.) 
Tod were found. On the southern part, in some small areas a 
few specimens of Osmunda regalis L. were recorded in a 
temperately cold peat bog (Szerdahelyi and Hably 1980) 
along with several Sphagnum spp. In other wet places due to 
river in the Hungarian Great Plain areas, Dryopteris cristata 
(L.) A. Gray (Fig. 1a) was common, but these habitats now 
(Nagy et al. 1998) have been changed and in these localities 
very rare and protected spots are left. Besides the common 
Dryopteris filix-mas L. Rich., there is another rare, dispersed 
and  latent, atlantic element in the mountains Dryopteris 
affinis (Loewe) Fraser-Jenk. = syn.  D. borreri Newm. was 
observed (Fraser-Jenkins 1980). This species phenotipically is 
quite similar to common D. filix-mas. Other  species of 
Dryopteris and Phegpteris e. g. Phegopteris connectilis (C. 
Presl) Fée normally occur in deciduous forests mainly in the 
mountains above 600 meters. A limited number of plants of 
Notholaena marantae (L.) Desv. an atlantic submediterranean 
species were seen growing only in one locality on the southern 
part of hot and dry volcanic (basalt) cliffs and gravel slope 
close to the Balaton lake. Asplenium septentrionale (Fig. 2h) 
only grows only on the silicate cliffs. 

Fig 1a-h. Leaflets of various ferns. a. Dryopteris cristata (L.) A. Gray; b. 
Phegopteris connectilis (C. Presl) Fée;c.  Polystichum lonchitis (L.) 
Roth; d. Leaflet of Woodsia ilvensis (L.) R. Br.e. Salvinia natans (L.) All; 
f. Blechnum spicant (L.) Sm.; g. Ceterach jávorkeanum Vida; h. 
Asplenium septentrionale L. (Hoffm.) (All the specimens have been 
dposited in the Herbarium of Institute of Botany and Ecophysiology, 
Szent István University Gödöllő , Hungary, pictures made by  600/1200 
dpi). Bar=1 cm.
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In winter due to frost temperature is below 0°C) affecting 

water ferns. Marsilea qudarifolia L., Salvinia natans (L.) All. 

overwinter well in the underlay but Azolla filiculoides Lam. 

due to climate change in the last decade, settles down. The 

rhizomes of water ferns (Marsilea quadrifolia) were 

frequently found in unmolested oxbows in northeastern part of 

Hungary close to Bodrog river (see Fig. 3) (Tuba et al. 2008). 

In addition, some rare and few mountain elements on the 

limestone or volcanic cliffs were recorded. These included, 

the evergreen specimens of Polystichum lonchitis (L.) Roth 

(Fig. 1c, Fig.2), P. setiferum (Forsk.) Woyn. P. aculeatum (L.) 

Roth, P. braunii (Spenn.) Fée. Their were some very rare 
Fig. 2. Occurences of some rare ferns in Hungary. hybrids e. g. P. x bicknelli (C. Chr.) = (P. aculeatum x 

1 = Osmunda regalis 2 = Botrychium virginianum 
setiferum), P. x illyricum (Borbás) Hahne = (P. aculeatum x 3 = Woodsia ilvensis 4 = Polystichum aculeatum, 

P. setiferum lonchitis), P. x lonchitiforme (Halácsy) Bech.= (P. lonchitis x 
5 = Polystichum lonchitis 6 = Matteuccia struthiopteris 

setiferum), P. luerssenii (Dörfl.) Hahne (P. aculeatum x 7 = Marsilea quadrifolia 8 = Notholaena marantae 
braunii)  were also observed. All the hybrids of Polystichum 9 = Blechnum spicant

rarely appeared in pine plantations in Hungary. There was a On the basis of habitat and phenology of the Hungarian 
unique  occurrence of these close to the river Danube ferns are classified into the  following 3 groups :
(Szerdahelyi 1984, Szerdahelyi and Pintér I 1996) (see Fig. 2). 1. The first group consists of the species in very dry 
In the mountains, only in two localities rarely a circumpolar localities, e. g. on sands of Hungarian Great Plain 
species,  Blechnum spicant was recorded (Fig.2). All these (Botrychium virginianum, B. lunaria), together with 
species shown in Figure 3 occur in quite small localities in some horse tail species (Equisetum arvense, E. 
Hungary. Osmunda regalis (Fig. 2) was observed in a peat bog ramosssimum and rare hybrids.) of dry and xerotherm 
in the stand of  Sphagnetum only in one site. The circumpolar  localities in Kiskunság National Park (Szerdahelyi 

1999). Woodsia ilvensis is rare at higher altitude on the grape-fern, Botrychium virginianum (2) was a curiosity in a 
silicate cliffs and rocks in the Bükk National Park on continental oak forest of dry and sandy area of Hungarian 
volcanic soils (Szerdahelyi 1985), but on southern parts Great Plain.  Marsilea quadrifolia (7) is a characteristic water 
of slopes on acidic soil close to Lake Balaton. An fern of ponds and wet places. The others (3, 4, 5, 6, 8, 9) are 
extremely xerophyte species of Cheilanthes is observed mainly higher montain elements in Alps, with only 1015 m 
on volcanic soil in the Mediterranean region and also in peak in Hungary.
the Canary Islands.These xerophyte species (Woodsia In spite of several climate effects in the Carpathian Basin, 
spp, Notholaena marantae, Ceterach officinarum and C. the vegetation period of cormophytes usually begins after 
jávorkeanum) grow in the habitats with more than 50°C. frosty days in March and ends normally at the end of October. 
The rhizomes of the ferns normally start forming new The time period of phenology of ferns is similar to flowering 
leaves in March and meiosis in the sporangia takes place plants except some water ferns (Azolla, Marsilea, Salvinia 
at the end of April. The leaflets and stem of Botrychium 

species which normally starts earlier, depending on the 
lunaria species perish after spreading spores in June-

average water temperature). The most common water-fern is 
July. This is similar to B. multifidum (Gmel.) Rupr. and B. 

Salvinia natans. The circumpolar fern namely, Botrychium 
matricariaefolium (Retz.) A. Br. 

virginianum (L.) Sw. is rare (Fig. 2) found in only one locality 
2. The species of the  second group normally grow in 

of Hungary in a small oak forest (Szerdahelyi 1979). 
intermediate conditions in deciduous or pine forests, on 

Ophioglossum vulgatum another species of Ophioglossaceae, meadows and in wet places. Therefore, their life cycle is 
occurs in wet areas and it is now quite rare Hugary. Plants of slightly longer and some leaves produce sporangia for 
Botrychium lunaria (L.) Sw. were frequently found in the longer period and other leaves are sterile (e. g. the 
rocks,  grass lands, dry steppe and slopes of vegetation evergreen Polystichum spp. and some deciduous 
spots. Their vegetative phase and pheno-events are much Dryopteris, Asplenium and Athyrium spp. namely D. 
shorter than those of species found in wet localities because filix-mas, A. filix. femina, Asplenium=Phyllitis 
their stems and sori dry and release mature spores normally in scolopendrium, Cystopteris fragilis and some 
June. Lycopodium spp. namely L. clavatum and L. annotinum). 
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3. The species of the third group are water ferns (Marsilea Hungary. In Hungarian with English summary) In: 
and Salvinia species) which grow for a longer period than Kitaibelia 3/2 219-221. 
the second group. The gametophyte start appearing  in 

Ouellet CE and Sherk LC 1967. Woody ornamental plant spring and their development mainly depends on water 
zonation. I. Indices of winter hardiness. Can J. Plant Sci. temperature. This is also slightly dependent on the 
47 231-238.temperature of the air. However, the water ferns need not 

adapt for the large range of air temperature, the range of Smith  AR, Pryer KM, Schuettpelz E, Korall P, Schneider H 
temperature in water body is small in spring in Europe. and Wolf PG 2006. A classification for extant ferns. 
The water ferns start to grow when there is sufficient heat Taxon 55(3)  705- 731. 
for the differentiation of the sporophyte. However, later, 

Szerdahelyi T and Hably L 1980. Rare ferns of Hungary II. the daily average temperature normally increases in 
New species in Hungary: Osmunda regalis L. – Studia spring but the air temperature in water range does not 
Bot. Hung. 14 73-78.change (Fig. 3.). The gametophyte in Salvinia natans in 

Middle Europe normally starts to grow when temperature 
Szerdahelyi T and Pintér I 1996. The establishments of fern 

ranges between 12.4°C and 18.3°C (Galka and Szmeja 
species and their changes in a planted pine forest  

2013).
(Hungary). In: Camus JM, Gibby M and Johns RJ (eds.).     
Pteridology in Perspective, Symposium 1995, London, 
Kew Gardens 1996, Proceedings Pp. 673-674.

Szerdahelyi T 1979. Rare ferns of Hungary, I. Botrychium 
virginianum (L.) Sw. var.  europaeum Angstr. in the 
Kiskunság National Park. Studia Bot. Hung. 13 47-55.

Szerdahelyi T 1984. Rare ferns of Hungary III. The 
establishment of fern species in a  planted pine forest. 
Studia Bot. Hung. 17 155-22.

Fig. 3- Monthly average air temperature of Hungary (from Hungarian Szerdahelyi T 1986.  Rare ferns of Hungary IV. Woodsia 
Weather Service) ilvensis in the Bükk National Park. Studia Bot. Hung. 
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