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Abstract 

Background  The genus Pteridium Gled. ex Scop. was thought to be monotypic with the cosmopolitan species 
P. aquilinum (L.) Kuhn. for many years. However, morphological variations among these plants in different regions have 
been noted since the 1940’s, leading to the description of new taxa later. Molecular investigations, while not resolving 
all taxonomical questions within the genus, have highlighted its rich genetic diversity globally, confirming the status 
of several previously described species and subspecies. This wealth of data has prompted revisions of the Pteridium 
genus in regional floras, with Northern Eurasia serving as a central arena for such studies in the last 30 years. Recent 
data suggest that the European flora comprises a single species, P. aquilinum, with two subspecies, P. a. subsp. aqui-
linum and P. a. subsp. pinetorum (C.N. Page & R.R. Mill) J.A. Thomson. However, their distribution within the continent 
remains unclear. Therefore, this study aims to elucidate the representation and distribution of Pteridium taxa in Slova-
kia with an attempt to describe natural ranges of P. aquilinum subspecies based on herbarium materials and citizen 
science data within Europe for a whole.

Results  It is confirmed that the genus Pteridium is represented by the single species with two mentioned subspecies 
in the flora of Europe, as well as in the flora of Slovakia. The distribution of these subspecies is mapped in the coun-
try. Additionally, we discuss the ranges of these subspecies for a whole, and we evidence the growth of P. aquilinum 
subsp. pinetorum within the Netherlands, Czechia, Austria, Hungary and Romania for the first time. Also, two new 
combinations of taxa from the Asian part of Russia are offered.

Conclusion  Our study is a significant contribution in the present knowledge about the distribution and taxonomy 
of P. aquilinum, however it also shows that many questions concerning this taxon and its infraspecific taxa remain 
open. Additional field investigations and herbarium processing should be carried out for detailed explorations of bio-
logical and ecological peculiarities of the mentioned subspecies, and for the clear understanding of their regional 
distribution. Such explorations also might become a basis for new syntaxonomic revisions.
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Background
The Slovak Republic is a relatively small country located 
in Central Europe, but with a rich flora within the Euro-
pean Union. The study of vegetation cover of the mod-
ern territory of Slovakia has been started by Lumnitzer 
(Lumnitzer 1791), Endlicher (Endlicher 1830) and Reuss 
(Reuss 1853) since the end of the eighteenth century—the 
first part of the nineteenth century, and the last sources 
mention here 4253 taxa of native and alien vascular 
plants (Medvecká et al. 2012). However, the exploration 
process of the local flora is actively going on at present: 
enough many new native and alien species for the coun-
try have been recently discovered (Király et al. 2014; Dítě 
et al. 2019; Kobiv et al. 2022; Eliáš Jr. et al. 2023). None-
theless, there are a few groups of plants, like leptospo-
rangiate ferns, which are studied sporadically in Slovakia, 
therefore information about them is rarely updated. So, 
it was known 44 species of Polypodiidae including their 
hybrids 57 years ago (Futák et al. 1966), but this number 
increased until 50 species 32  years later (Marhold and 
Hindák 1998) that was mostly connected with changes 
of taxonomic ranks of some subspecies till species. Only 
one species of ferns, Asplenium platyneuron (L.) Britton, 
Sterns & Poggenb., was discovered in the country from 
that time (Ekrt and Hrivnák 2010). However, it cannot 
be said that the exploration of Polypodiidae is over in the 
Slovak flora, and our new insight on the genus Pteridium 
(Dennstaedtiaceae) is a confirmation of this affirmation.

For a long time, the genus Pteridium Gled. ex Scop. 
was considered in the world flora as monotypic, i.e. with 
one cosmopolitan species P.  aquilinum (L.) Kuhn. But, 
botanists have paid attention to the differentiation of 
morphological peculiarities of these plants in different 
regions of our planet since the 40’s of the last century. 
At that time, Tryon described 2 subspecies and 12 vari-
eties within the species (Tryon 1941). The activation of 
the study of Pteridium started in the end of the 80’s–90’s 
when several subspecies, varieties and a new species 
(P.  pinetorum C.N.  Page & R.R.  Mill) were described in 
Europe (Page 1989; Page & Mill 1994, 1995). The next 
stage in Pteridium exploration is connected with the 
results of molecular investigations which have not given 
answers to all taxonomical questions within the genus 
yet, but they show its rich genetic diversity around the 
world that allows separating several species and subspe-
cies from the previous single one (Thomson 2000, 2004; 
Der et al. 2009; Zhou et al. 2014; Wolf et al. 2019).

All these data have become a basis for revisions of 
Pteridium genus in regional floras, and Northern Eura-
sia has become a central arena of the processing during 
last 30 years (Tutin et al. 1993; Tzvelev 2003, 2005, 2010; 
Thomson 2004; Gureyeva and Page 2008; Frank 2008; 
Tikhomirov 2009; Tzvelev and Geltman 2012; Zhou et al. 

2014; Zając et  al. 2019; Wolf et  al. 2019; Zenkteler and 
Nowak 2019; Zenkteler et al. 2022). Moreover, clarifica-
tion of the species composition of Pteridium in the flora 
of Eastern Europe grew into a heated scientific discus-
sion where from 2 to 4 species of the genus were given 
at different times (Tzvelev 2003, 2005, 2010; Gureyeva 
and Page 2008; Gureyeva 2011; Tzvelev and Geltman 
2012). Though, there is no final agreed conception yet, 
according to the last published data of morphological 
and molecular investigations (Thomson 2000, 2004; Der 
et al. 2009; Tikhomirov 2009; Zhou et al. 2014; Wolf et al. 
2019; Zenkteler and Nowak 2019; Zenkteler et al. 2022) 
only the single species (P. aquilinum) with two subspecies 
(P. a. subsp. aquilinum (L.) Kuhn and P. a. subsp. pineto-
rum (C.N. Page & R.R. Mill) J.A. Thomson) is presented 
in the flora of Europe. But, the question "how are they 
distributed within the continent?" remains open.

The described situation made us think about the sub-
species composition of Pteridium in Central Europe, 
namely in Slovakia and its some neighboring countries, 
especially since the two mentioned subspecies of P. aqui-
linum were noted for Poland (Zając et al. 2019; Zenkteler 
and Nowak 2019). As well, P.  aquilinum, P.  latiusculum 
(Desv.) Hieron. and P. pinetorum were listed for the flora 
of the Ukrainian Carpathians (Tzvelev 2005; Vasheka 
and Bezsmertna 2012). Therefore, we set a goal to figure 
out which taxa of the genus Pteridium are represented 
in Slovakia, and how it/they is/are distributed within 
the country. Also, we tried to describe natural ranges of 
P.  aquilinum subspecies based on herbarium materials 
and citizen science data within Europe for a whole.

Methods
The research was carried out during 2022–2023, but it is 
based on the results of our long-term field explorations 
within Slovakia and its neighboring countries, the pro-
cessing of herbarium materials in BP, BRA, SAV, SLO, ZV 
(here and beyond herbarium acronyms are given accord-
ing to the Index Herbariorum: https://​sweet​gum.​nybg.​
org/​scien​ce/​ih/), as well as data from, a citizen science 
platform, iNaturalist (https://​www.​inatu​ralist.​org). The 
list of checked herbarium specimens and citizen science 
observations are given in Supplementary materials A.

Nowadays there is no the single consensus on the rank 
of taxa in the genus Pteridium. For example, Eurasian 
P.  pinetorum is being considered as a separated species 
(Page and Mill 1994), or also as a subspecies of P. aquili-
num or P.  latiusculum: P.  aquilinum subsp. latiusculum 
(Desv.) Hultér (Karlsson 2000), P. aquilinum subsp. pineto-
rum (Thomson 2004; Wolf et al. 2019), P. aquilinum subsp. 
japonicum (Nakai) Á.Löve & D.Löve (Zhou et al. 2014) or 
P.  latiusculum subsp. pinetorum (C.N. Page & R.R. Mill) 
Fraser-Jenk. (Fraser-Jenkins 1997; Fraser-Jenkins et  al. 

https://sweetgum.nybg.org/science/ih/
https://sweetgum.nybg.org/science/ih/
https://www.inaturalist.org
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2015) respectively. No doubt such confusion found its 
way into the leading taxonomic databases. For example, 
POWO (https://​powo.​scien​ce.​kew.​org), and Euro+Med 
PlantBase (https://​europ​lusmed.​org) accept P.  pinetorum 
as an independent species, Tropicos (https://​www.​tropi​
cos.​org) gives P. aquilinum subsp. japonicum and/or P. a. 
var. latiusculum (Desv.) Underw. ex A. Heller as accepted 
names for this taxon, but World Flora Online (https://​
wfopl​antli​st.​org) considers P.  pinetorum, P.  aquilinum 
subsp. pinetorum and P.  a. var. pinetorum (C.N.Page & 
R.R.Mill) Perestor. as synonyms of P.  latiusculum subsp. 
pinetorum. Since establishing the status of taxa in the 
genus Pteridium was not the task of our study, we adopted 
the most reasonable, in our opinion, point of view on this 
debatable issue based on the results by Wolf et al. (2019) 
and partially by Der et al. (2009) with Zhou et al. (2014). 
So, we suggest that only P. aquilinum with two subspecies 
(P. a. subsp. aquilinum and P. a. subsp. pinetorum) is pre-
sented in the flora of Europe. The identification of these 
Pteridium subspecies is based on morphological criteria 
described in literature (Page and Mill 1994; Frank 2008; 
Tikhomirov 2009; Zenkteler and Nowak 2019; Zenkteler 
et al. 2022). However, it is worth to note that we consid-
ered these mentioned subspecies on the species level on 
earlier stages of our research, therefore our Notae criti-
cae we left in herbarium collections contain the name 
“Pteridium pinetorum C.N. Page & R.R. Mill” that actually 
should be accepted as P. aquilinum subsp. pinetorum.

The maps of currently known locations of P. a. subsp. 
aquilinum and P.  a. subsp. pinetorum in Slovakia  was 

produced by available tools at the website "Simplemappr” 
(https://​www.​simpl​emappr.​net). In Supplementary 
Materials A, Slovak localities of these subspecies of 
P. aquilinum are included into phytogeographic districts 
according to Futák (Futák 1984), and there are sorted 
according to the Guidelines for processing the flora of 
Slovakia (Futák 1973). The classification of sites is based 
on the actual location of the site and may not always 
agree with what is stated on the herbarium item. In the 
case of old historical names of municipalities, we also 
mention their current names in parentheses.

New taxonomic combinations are offered regarding 
the rules of the current edition of the International Code 
of Nomenclature for algae, fungi, and plants (Shenzhen 
Code), namely Article 41 (Turland et al. 2018).

Results
The genus Pteridium is represented by the single species 
(P.  aquilinum) with two subspecies (P.  a. subsp. aquili-
num and P. a. subsp. pinetorum in the flora of Slovakia. 
These subspecies have never been noted for the country 
either in publications and online databases, therefore to 
aid in their better identification, we have given the genus 
system for Slovakia with relevant nomenclature citations, 
an identification key, and up-to-date information regard-
ing their distribution in the region. Also, some synonyms 
which have been used in European floras are given addi-
tionally to escape misunderstanding.

Fig. 1  Distribution of Pteridium aquilinum (L.) Kuhn subsp. aquilinum in Slovakia (“●”—confirmed localities)

https://powo.science.kew.org
https://europlusmed.org
https://www.tropicos.org
https://www.tropicos.org
https://wfoplantlist.org
https://wfoplantlist.org
https://www.simplemappr.net
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Proposed system of Pteridium in Slovakia
Pteridium Gled. ex. Scop., Fl. Carniol., ed. 1: 169. 1760, non 
Raf. 1814 nec (Kütz.) J.  Agardh, nom. cons. ≡ Filix Ludw., 
Inst. Regn. Veg., ed. 2: 142. 1757, non Ség. 1754 ≡ Cincinalis 
Gled., Syst. Pl. Stamin. Situ: 290. 1764 ≡ Pteris sect. Orni-
thopteris J.  Agardh, Recens. Spec. Pter.: 45. 1839 ≡ Eupt-
eris Newman in Phytologist 2: 278. 1845 ≡ Ornithopteris 
(J.Agardh) J.  Sm., Hist. Fil.: 297. 1875, non Bernh. 1805 ≡ 
Filix-foemina Hill ex Farw. in Amer. Midl. Naturalist 12: 290. 
1931

Type: Pteridium aquilinum (L.) Kuhn (– Pteris aquilina 
L.).

Pteridium aquilinum (L.) Kuhn in Ascherson & al., 
Bot. Ost-Afrika (= in Decken, Reisen Ost-Afrika, 3 (3, 
Bot.)): 11. 1879 ≡ Pteris aquilina L., Sp. Pl.: 1075. 1753 ≡ 
Cincinalis aquilina (L.) Gled., Syst. Pl. Stamin. Situ: 290. 
1764 ≡ Eupteris aquilina (L.) Newman in Phytologist 2: 
278. 1845 ≡ Ornithopteris aquilina (L.) J.Sm., Hist. Fil.: 
298. 1875 ≡ Filix aquilina (L.) Woynar in Hedwigia 56: 
383. 1915 ≡ Filix-foemina aquilina (L.) Farw. in Amer. 
Midl. Naturalist 12: 290. 1931, nom. superfl.

Lectotype (designated by Tryon 1941): Europe, [illus-
tration] “Filix foemina.” [= “Waldfarn weible.”] in Fuchs, 
Hist Stirp.: 596 [misprinted “569”]. 1542—Epitype (des-
ignated by Thomson 2004): Europe, Hort. Cliff. p. 473, 
Pteris 6? (BM barcode BM000647565 n.v.)

Distribution: throughout Africa, Asia, Europe, and 
North America, also the range extends to Malesia and 
Central America. 2n = 104 (Takahashi 1961).

Pteridium aquilinum subsp. aquilinum in Fl. Europ., 
ed. 2, 1: 16; Page & Mill, in Bot. J. Scotl. 47, 2: 234. 1995; 
Page, The Ferns of Britain and Ireland, ed. 2: 349. 1997 ≡ 
P. aquilinum (L.) Kuhn var. typicum, Tryon, in Rhodora 
43, 505: 15. 1941.—Lectotype: the same as for the species.
= Pteris brevipes Tausch, in Flora 19 (2): 427. 1836 ≡ 

Pteridium aquilinum (L.) Kuhn subsp. brevipes (Tausch.) 
Wulf, in Fl. Taur. 1: 20. 1927.—Described from Czechia 
“Herb. Fl. Boh. univ.”; holotype is unknown (Tzvelev 
2005).
= Allosorus tauricus C. Presl, in Tent. Pterid. 154. 1836, 

nom. inval. ≡ Pteridium tauricum V.I. Krecz. ex Grossh. 
in Fl. Kavkaza, ed. 2, 1: 35. 1939 ≡ P. aquilinum (L.) Kuhn 
subsp. tauricum (C.Presl) Gureeva et C.N. Page, in Bot. J. 
93, 6: 929. 2008, nom. inval.—Described from the Cauca-
sus; holotype is unknown.
= Pteridium aquilinum (L.) Kuhn subsp. atlanticum 

C.N. Page, in Watsonia 17: 431. 1989; Page & Mill, in Bot. 
J. Scotl. 47, 2: 235. 1995; Page, The Ferns of Britain and 
Ireland, ed. 2: 349. 1997—Holotype: Scotland: north-east 
Arran, Clyde Isles (v.c. 100), between the Cock of Arran 
Laggan, G.R. NR 937511, c. 15 m alt., on Carboniferous 
limestone, 4 June 1987, C.N. Page 29020, holotype: in E, 
isotypes: in ABD, GL, PTH.
= P. aquilinum (L.) Kuhn subsp. fulvum C.N. Page, in 

Page & Mill, Bot. J. Scotl. 47, 1: 139. 1995; Page & Mill, in 
Bot. J. Scotl. 47, 2: 236. 1995; Page, The Ferns of Britain 
and Ireland, ed. 2: 356. 1997.—Holotype: Scotland, Perth-
shire, steep east-facing banks of River Tummel 3 km N 
of Pitlochry, overlooking Loch Fascally 500 m S of Clunie 

Fig. 2  Distribution of Pteridium aquilinum (L.) Kuhn subsp. pinetorum (C.N. Page & R.R. Mill) J.A. Thomson in Slovakia (“▲”—confirmed localities)
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Power Station, on shallow rocky soil, G.R. NN  915592, 
140 m, 17 August 1989, C.N. Page 27053, HM. McHaffie, 
holotype: in E.

Distribution: Western (including Spanish and Portu-
guese islands in the Atlantic Ocean), Northern (Denmark 
and southern parts of Norway and Sweden including 
Gotland), Central, Southern and Eastern (western and 
central regions of Belarus’, the Crimean Mountains and 
western regions of Ukraine) Europe, Western Asia (Asia 
Minor, the Caucasus, and the Alborz).

Distribution in Slovakia: mainly southern parts of Slo-
vakia in Pannonian and Praecarpatian floristic regions, 
occasionally also further north in Eucarpatian floristic 
regions (more details in Supplementary Materials A, as 
well as Fig. 1.). 

Pteridium aquilinum subsp. pinetorum (C.N.  Page 
& R.R.  Mill) J.A.  Thomson in Telopea 10: 798. 2004 ≡ 
P.  pinetorum C.N.  Page & R.R.  Mill in Bot. J. Scotland 
47: 140. 1995; Page & Mill, in Bot. J. Scotl. 47, 2: 239. 
1995; Page in The Ferns of Britain and Ireland, ed. 2: 363. 
1997  ≡ P. latiusculum subsp. pinetorum (C.N. Page & 
R.R. Mill) Fraser-Jenk. in New Sp. Syndr. Indian Pteridol.: 
220. 1997  ≡ P. aquilinum (L.) Kuhn var. pinetorum (C.N. 
Page & Mill) Perest., in N.I.  Shorina and O.N.  Peresto-
ronina, Proc. Intl Bracken Group Conference, Manches-
ter 1999, Bracken Fern: Toxicity, Biology and Control 
Ch. 7:51. 1999 (publ. August 2000)—Holotype: Scotland: 
E Inverness-shire, Rothiemurchus Forest near Loch an 
Eilein, G.R. NH 896092, 4 June 1983, C.N.  Page 17049 
(holotype in E barcode E00026882 n.v.; isotypes in ABD, 
GL, PTH; cited by Page (1989: p. 431) as voucher of P. 
aquilinum subsp. latiusculum, with locality differently 
spelled "Loch an Eilean").
= Pteridium aquilinum (L.) Kuhn var. osmundaceum 

Christ in Beitrage Krypt. Schweiz 1, 2: 54. 1900 ≡ P. 
pinetorum C.N. Page & R.R. Mill subsp. osmundaceum 
(Christ) C.N. Page, in Bot. J. Scotl. 47: 140. 1995. – Syn-
types: from eastern Switzerland (Graubunden: Alvaneu) 
and N Italy (several localities near Bórmio, Lombardia) 
(Page & Mill 1994).

Notes: some previous authors named this taxon as P. 
aquilinum (L.) Kuhn subsp. latiusculum (Desv.) C.N. 
Page (Page 1989); P. aquilinum subsp. latiusculum (Desv.) 
Hultér (Karlsson 2000), P. latiusculum (Desv.) Hieron. 
ex Fries (Tzvelev 2005; Tzvelev and Geltman 2012), but 
these names might be correctly applied to a subspecies 
of P. aquilinum from North America described from 
Newfoundland (Canada), not occurring in Slovakia and 
Europe in general. As well, the name, P. aquilinum (L.) 
Kuhn subsp. japonicum (Nakai) Á. Löve & D. Löve, was 
used by Zhou & al. (Zhou et al. 2014) for European speci-
mens of this taxon, but this subspecies is distributed only 
in the North-Eastern Asian region with its lectotype from 

Japan. Thus, the best name for European plants noted 
under the mentioned taxa is Pteridium aquilinum subsp. 
pinetorum.

Distribution: Western, Northern, Central and Eastern 
Europe (exclude the Crimean Peninsula), Asian part of 
Russia, Kazakhstan, Mongolia, and China.

Distribution in Slovakia: whole territory, except of agri-
culture used Pannonian parts of country (more details in 
Supplementary Materials A, as well as Fig. 2.). 

The identification key for Pteridium subspecies for Slovakia 
and neighbouring countries
1. Leathery frond lamina; rachis upright; the second pair 
of pinnae are the longest; pinnules elongate, sessile, acute 
at apex; pinnae dissection  2–3 (rare 3–4); right angle 
joined pinna to rachis ………… P.  aquilinum subsp. 
aquilinum (Fig. 3).

* Straw frond lamina; rachis arcuate; the first pair 
of pinnae are the longest; pinnules ovate on stip-
ites, rounded at apex; pinnae dissection  2; acute angle 
between rachis and pinnae …………… P.  aquilinum 
subsp. pinetorum (Fig. 4).

Discussion
The subspecies of  Pteridium aquilinum  in Slova-
kia. The occurrence of two subspecies of P. aquilinum 
in the flora of Slovakia is expected, because P. a. subsp. 
pinetorum or P. pinetorum has been previously reported 
in neighboring regions of Poland (Zając et  al. 2019; 
Zenkteler and Nowak 2019) and Ukraine (Tzvelev 2005; 
Tzvelev and Geltman 2012; Vasheka and Bezsmertna 
2012) for several times earlier. However, an unpredicted 
moment is that P. aquilinum subsp. pinetorum is a com-
mon subspecies for the country based on the processed 
herbarium and citizen science data, meanwhile P.  a. 
subsp. aquilinum is significantly rarer here. Likely, the 
latter subspecies should be regarded as a rare taxon in 
Slovakia. However, this suggestion requires additional 
field investigations. As well, detailed studies of the distri-
bution of the P.  aquilinum subspecies should be imple-
mented in the country in the near future, ideally with 
the use of herbarium data from Austria and Czechia. 
Moreover, such investigations are needed to establish the 
common ranges of P. a. subsp. aquilinum and P. a. subsp. 
pinetorum in details, because presently there is a lack of 
relevant information.

Also, biology and ecology of these subspecies are not 
studied well enough in Europe yet. It means that a lot 
of data exists concerning of P.  aquilinum aggr. (Marrs 
and Watt 2006), however this information only partly 
describes biological and ecological peculiarities of its 
subspecies (Gureyeva and Page 2008). According to our 
field visual observations in Slovakia, habitats of P.  a. 
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subsp. pinetorum are coniferous or mixed forests mostly 
on sandy soils with the domination or co-domination 
of the Scots pine (Pinus sylvestris L.) and their natural 
ecotones, but this subspecies can sometimes grow in an 
anthropogenic transformed places as forest slashes or 
roadsides. While our current focus is on planning and 
next conducting specialized studies on the ecological-
coenotic peculiarities of P. a. subsp. pinetorum, our exist-
ing data align with information available from various 

regions of Europe (Page 1989, p. 19; Frank 2008; Vasheka 
and Bezsmertna 2012). At the same time, P.  a. subsp. 
aquilinum mostly prefers open and wetter habitats: 
diverse deciduous forests (with the domination or co-
domination of Fagus sylvatica L., Betula pendula Roth., 
Quercus L. species etc.), meadows and their ecotones. 
However, cases of the joint growth of both Pteridium 
aquilinum subsp. aquilinum and P.  a. subsp. pinetorum 
within the boundaries of the single biotope are already 

Fig. 3  P. aquilinum subsp. aquilinum: a a specimen from Czechia (PRC #477987, Charles University, Prague, Czechia); b the single individual 
of divided into two herbarium sheets collected in Hungary (BP #53355/I and #53355/II, Hungarian Natural History Museum, Budapest, Hungary)
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known (Bridges et  al. 1998), although they have not yet 
been registered in Slovakia. This phenomenon is also 
observed for other closely related taxa of the Pteridium 
genus (Dosdall and David 2023). Nevertheless, the biol-
ogy and ecology of the studied subspecies require addi-
tional careful research to detail them.

Images of the subspecies of  Pteridium aquili-
num in identification guides and floras. An intriguing 
aspect arises when examining how Pteridium aquilinum 
is depicted and labeled in scientific literature in Slovakia 
and some European countries. For instance, the “Flora 
of Slovakia” and the “Flora of the Czech Republic” pre-
sent images of a typical P. a. subsp. pinetorum, but they 
are labeled simply as P.  aquilinum (Futák et  al. 1966; 
Hejný and Slavík 1997). A similar situation is observed 
in the “Ecoflora of Ukraine” (Didukh 2000). A photo 
of P.  a. subsp. aquilinum is featured in an article about 
P. aquilinum in the “Red Data Book of Moldova” (Duca 
2015). At the same time, a typical P. a. subsp. aquilinum 
is drawn at a Hungarian plant identification guide, but it 
is labeled simply as P. aquilinum (Király et al. 2011). It is 
also depicted and labeled in the Flora (Săvulescu 1952), 
as well as in the latest plant identification guide of Roma-
nia (Sârbu et  al. 2013). A notable example is found in a 
periodical edition of the Excursion flora of Germany. A 
typical P.  a. subsp. pinetorum was published there, but 
it was identified as P. aquilinum (Rothmaler et al. 1995). 
However, in a more recent edition (Jäger et  al. 2017), 
separate pictures of both subspecies with correct iden-
tifications have been included. As well, there are some 
cases when only a part of a frond or a leaf of plants from 

the genus Pteridium is imagined in publications (Raci-
borski and Szafer 1919; Josifović 1970; Hess et  al. 1976; 
Demiri 1983; Dostál and Červenka 1991). Such pictures 
or photos might be informative in the context of com-
paring with other genera of ferns, but they do not allow 
seeing significant differences among infraspecific taxa of 
P. aquilinum clearly.

Thus, this underscores the need for meticulous atten-
tion when preparing images of P.  aquilinum and its 
subspecies for future editions of regional floras, lists of 
rare and protected plants, field guides, and similar pub-
lications, especially taking into account the information 
about ranges of the subspecies of P.  aquilinum given 
below.

Ranges of the subspecies of  Pteridium aquilinum. 
Taking into account the latest published data (Karlsson 
2000; Thomson 2000; Tzvelev 2005, 2010; Thomson et al. 
2005; Gureyeva and Page 2008; Der et al. 2009; Parfenov 
2009; Gureyeva 2011; Tzvelev and Geltman 2012; Zhou 
et al. 2014; Kurtto et al. 2019; Wolf et al. 2019) and our 
obtained results, it was established that P. a. subsp. aqui-
linum should now be classified as a European-West Asian 
subspecies, which was previously erroneously noted for 
Africa (Thomson et al. 2005). However, it is presumed to 
be absent in most of Fennoscandia and the Baltic coun-
tries, except for the southern parts of Norway and Swe-
den, as well as possibly Lithuania. The eastern boundary 
of the subspecies’ distribution extends from the central 
regions of Belarus (Parfenov 2009; Tikhomirov 2009), 
through the western regions of Ukraine, including the 
Carpathians (Tzvelev 2005, 2010; Tzvelev and Geltman 

Fig. 4  P. aquilinum subsp. pinetorum: a a general view of the fern frond from the underside; b in a natural habitat near Banska Bystrica (Slovakia)
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2012; Vasheka and Bezsmertna 2012), continuing through 
Moldova (Duca 2015), Romania and Bulgaria, avoiding 
steppe and forest-steppe areas (Fig. 5). It then extends to 
the north and northwest regions of Western Asia, cover-
ing Asia Minor, the Caucasus, and the Alborz. There is 
also an isolated fragment of its range within the Crimean 
Mountains (Tzvelev 2005, 2010; Tzvelev and Geltman 
2012; Vasheka and Bezsmertna 2012).

The most part of P. a. subsp. pinetorum range is located 
in Forest and Steppe-Forest zones of Asian part of Russia, 
going a little into the eastern regions of Kazakhstan and 
the northern regions of Mongolia, until contact zones 
with P. a. subsp. japonicum (Nakai) Á.Löve & D.Löve and 
P.  a. subsp. wightianum (Wall. ex J.Agardh) W.C.Shieh 
at Far East and in China (Tzvelev 2005, 2010; Gureyeva 
and Page 2008; Gureyeva 2011; Zhou et  al. 2014; Wolf 
et al. 2019). The distribution of P. a. subsp. pinetorum is 
studied only fragmentary in Europe at present. The pres-
ence of this subspecies is confirmed on the territory of 
the British Isles, Scandinavian and Baltic countries, 
Germany, Switzerland, northern Italy, Poland, Belarus, 
Ukraine, as well as Forest and Forest-Steppe zones of 
European Russia, including some isolated localities at 
the northern slopes of the Great Caucasus (Page and Mill 
1994; Karlsson 2000; Thomson 2004; Tzvelev 2005, 2010; 
Gureyeva and Page 2008; Frank 2008; Tikhomirov 2009; 
Gureyeva 2011; Tzvelev and Geltman 2012; Vasheka and 
Bezsmertna 2012; Kurtto et  al. 2019; Wolf et  al. 2019; 
Zenkteler and Nowak 2019). Also, it presumably is pre-
sented in the flora of Austria and Liechtenstein (Frank 
2008). In any way, the western and southern borders of 
P.  a. subsp. pinetorum distribution stays still unclear. 
Results of our research allow drawing an indicative line 
describing the boundary of the range of the subspecies 
in Europe, although without any doubt it should be clari-
fied after regional studies (Fig.  5). So, this border runs 

approximately between the Steppe and Forest-Steppe 
zones in Ukraine, then including the Carpathians cross-
ing the Pannonian Basin to the Alps, and after that prob-
ably through northern Croatia and Slovenia (where this 
taxon has never previously been noted), northern Italy 
and Switzerland to Luxembourg and the Netherlands. 
Nevertheless, we have no confirmed data on the occur-
rence of P.  a. subsp. pinetorum in France, Luxembourg 
and Belgium, except for information from several taxo-
nomic databases as POWO (https://​powo.​scien​ce.​kew.​
org/​taxon/​urn:​lsid:​ipni.​org:​names:​17565​260-1) and 
Euro+Med Plantbase (https://​www.​europ​lusmed.​org/​
cdm_​datap​ortal/​taxon/​46d92​9da-​2995-​4b6b-​a8ba-​250b1​
b0a21​6c), so perhaps its western border might be run a 
little east to Germany. But, it has been found an evidence 
of the presence of P. a. subsp. pinetorum in the Nether-
lands: Nijmegen, písek v borových lesících (sand in pine 
forests), 31.V.1935, Leg. Ptý, SAV, Rev.: Pteridium pine-
torum C.N. Page & R.R. Mill, 12.10.2022, M. Peregrym. 
Also, herbarium samples from Austria, Czechia, Hungary 
and Romania which clearly confirm the growth of P.  a. 
subsp. pinetorum in these countries were discovered dur-
ing our study (Supplementary materials B).

Notes regarding taxon naming:  P. aquilinum subsp. 
pinetorum

It is important to explain why we use the name P. aqui-
linum subsp. pinetorum instead of P.  aquilinum subsp. 
latiusculum. At least, this question appeared several 
times from your colleagues during the preparation of 
our manuscript. Therefore, this moment needs clear 
clarifications. Actually, we support A.  Thomson’s opin-
ion (Thomson 2004) which is presently confirmed by lat-
est molecular data (Zhou et  al. 2014; Wolf et  al. 2019). 
Namely, P. aquilinum subsp. latiusculum (Desv.) Hultér, 
described from Canada as Pteris latiuscula in 1827, is 
exclusively distributed within North America (Canada, 
USA, Mexico), therefore the using of this name for the 
European flora, in particular by Karlsson for the Flora 
Nordica (Karlsson 2000), was mistaken. Thus, this name 
is incorrectly to apply to European subspecies of Pterid-
ium aquilinum.

However, there is one more name, P.  aquilinum (L.) 
Kuhn subsp. latiusculum (Desv.) C.N.  Page, which 
could be a priority one for the discussed taxon. But, it 
appeared as a new combination with a new, lower, rank 
from Pteris latiuscula (Page 1989), because the combi-
nation Pteridium aquilinum subsp. latiusculum (Desv.) 
Hultén was not accepted initially, because Hultén 
made no reference to the basionym (Thomson 2004). 
However, Hultén’s combination became to consider 
valid later under the International Code of Botanical 
Nomenclature (Saint Louis Code) Arts 33.2 and 33.3 
(as it was published before 1 January 1953) (Thomson 

Fig. 5  The borders of distribution of Pteridium aquilinum subsp. 
aquilinum (“---”) and P. a. subsp. pinetorum (“–”) in Europe

https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:17565260-1
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:17565260-1
https://www.europlusmed.org/cdm_dataportal/taxon/46d929da-2995-4b6b-a8ba-250b1b0a216c
https://www.europlusmed.org/cdm_dataportal/taxon/46d929da-2995-4b6b-a8ba-250b1b0a216c
https://www.europlusmed.org/cdm_dataportal/taxon/46d929da-2995-4b6b-a8ba-250b1b0a216c
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2004). Moreover, Page and Mill described P.  pineto-
rum as a new species for science a little bit later, and 
P. aquilinum (L.) Kuhn subsp. latiusculum (Desv.) C.N. 
Page has already been specified as a synonym in its 
description (Page & Mill 1994). Therefore, Thomson 
had to offer a new combination for this taxon on the 
subspecies level in his revision of the genus Pteridium 
(Thomson 2004) to clearly distinguish subspecies of 
P. aquilinum in North America and Europe. That is why 
we consider P.  aquilinum subsp. pinetorum as a most 
suitable name in the context of our research.

Infraspecific structure of  P. aquilinum subsp. pine-
torum. As noted above, the presently accepted subspe-
cies, P. aquilinum subsp. pinetorum, has been considered 
in diverse taxonomic statuses and under different names 
in Eurasia earlier: as the mentioned one (Thomson 2004; 
Wolf et  al. 2019), as P.  pinetorum (Page and Mill 1994; 
Gureyeva and Page 2008; Tzvelev 2010; Tzvelev and Gelt-
man 2012), as P.  latiusculum (Tzvelev 2005), as P. aqui-
linum subsp. latiusculum (Page 1989; Karlsson 2000), as 
P. aquilinum subsp. japonicum (Zhou et al. 2014), and as 
others less significant in the context of the issue under 
discussion. Moreover, three subspecies of P.  pinetorum 
have been described: P. p. subsp. pinetorum, P. p. subsp. 
sibiricum Gureeva et C.N.  Page and P.  p. subsp. sajan-
ense Stepanov (Gureyeva and Page 2005, 2008; Stepanov 
2012). The first one occurs in Europe, the second one—
in Siberia, and the last one locally meets in the Western 
Sayan Mountains (Gureyeva and Page 2008; Stepanov 
2012). However, the relevancy of the description of P. p. 
subsp. sibiricum as a new subspecies caused controversy 
(Tzvelev 2010; Tzvelev and Geltman 2012). Nevertheless, 
taking into account the latest molecular data which have 
not confirmed the species’ status of P. pinetorum (Thom-
son 2000, 2004; Der et  al. 2009; Zhou et  al. 2014; Wolf 
et al. 2019), and it is accepted as a subspecies of P. aquili-
num today, consequently it is not correct to consider the 
mentioned infraspecific taxa on the level of subspecies 
of an unaccepted species. Therefore, we offer new taxo-
nomic combinations for them as varieties:

Pteridium aquilinum subsp. pinetorum (C.N.  Page 
& R.R.  Mill) J.A.  Thomson var. sibiricum (Gureeva et 
C.N. Page) M. Peregrym, comb. et stat. nov.

Basionym: Pteridium pinetorum C.N.  Page & 
R.R. Mill subsp. sibiricum Gureeva et C.N. Page, in Sist. 
zam. po mater. Herb. im. P.N.  Krylova [Syst. notes on 
materials from the P.N. Krylov Herb. of the Tomsk State 
Univ.], 95: 22. 2005.

Type citation: «Oкpecтнocти г.  Hoвocибиpcкa, 
cocнoвый лec c opлякoвым пoкpoвoм, 19 VIII 2004. 
И.И. Гypeeвa»

Type: Russian Federation, surroundings of the city of 
Novosibirsk (TK)

Pteridium aquilinum  subsp. pinetorum (C.N. Page 
& R.R. Mill) J.A. Thomson var. sajanense (Stepanov) 
M. Peregrym, comb. et stat. nov.

Basionym: Pteridium pinetorum C.N.  Page & 
R.R.  Mill subsp. sajanense Stepanov, in Sist. zam. po 
mater. Herb. im. P.N. Krylova [Syst. notes on materials 
from the P.N. Krylov Herb. of the Tomsk State Univ.], 
105: 12. 2012

Type citation: «Кpacнoяpcкий кpaй, Epмaкoвcкий 
p-н (Зaпaдный Caян), ypoчищe Ocинoвcкиe кocoгopы, 
зaпaдный cклoн, близ Ocинoвcкoгo бoлoтa, бepeзняк 
opлякoвый. 23.07.2010. H.B. Cтeпaнoв»

Type: Russian Federation, Krasnoyarskiy krai, Erma-
kovsky district (the Western Sayan), tract Osinovskie 
kosogory, western slope, near Osinovskoe swamp (holo-
type—KRSU; isotypes—TK, NS, LE).

Considering the high morphological variability in 
Pteridium populations in the Western Sayan Mountains, 
as well as the presence of mixed populations of the men-
tioned intraspecific taxa without clear boundaries of 
their distribution (Tzvelev 2010; Stepanov 2012), such a 
taxonomic decision seems absolutely justified.

Conclusions
Thus, it is established that the genus Pteridium is repre-
sented by the single species with two subspecies in the 
flora of Europe, as well as in the flora of Slovakia: P. aqui-
linum subsp. aquilinum and P. a. subsp. pinetorum. Also, 
ranges of these subspecies were clarified, mentioning P. a. 
subsp. pinetorum for the Netherlands, Czechia, Slovakia, 
Austria, Hungary and Romania for the first time. Besides, 
new varieties are offered for two taxa from the Asian part 
of Russia. At the same time, our study shows that many 
questions according P.  aquilinum taxa in Europe and 
Asia remain open. Additional field investigations and 
processing of herbarium collections should be carried 
out for detailed explorations of biological and ecologi-
cal peculiarities of the mentioned subspecies, as well as 
for the clear understanding of their regional distribution. 
Such explorations also might become a basis for new syn-
taxonomic revisions, because P. aquilinum is a diagnos-
tic species for many vegetation communities. Finally, our 
study underlines the importance of herbarium collections 
at the time when researchers cannot use a lot of literature 
data without checking the original specimens of plants.
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