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ABSTRACT

The paper presents a brief review of published so far and recently recorded unpublished bryological data con-
cerning the distribution in Poland of two neophytic (sensu Meusel 1943) mosses: Campylopus introflexus (Hedw.)
Brid. and Orthodontium lineare Schwaegr. to estimate their current influence on native bryoflora. The data clearly
indicate the constant spreading of these species towards the east, however, there is no direct evidence that they ha-
ve been limiting the occurrence of native moss species. They are acidophilous species, so the acidification of the
environment probably promotes their expansion. Maps of the most current distribution of Campylopus introflexus
and Orthodontium lineare in Poland (in a system of ATMOS-grid squares) are provided, as well as a description
of the first locality in Poland of another European bryo-neophyte species Leptophascum leptophyllum Mull. Hal.

KEY WORDS: invasive bryophytes, Campylopus introflexus, Orthodontium lineare, Leptophascum
leptophyllum, bryophyte distribution in Poland, threats for bryophyte diversity.

INTRODUCTION The aim of study was to analyze the current spreading of

neophytic bryophytes (sensu Meusel 1943) in Poland and

Nowadays biological invasions are considered to be one
of the main topics in the fields of ecology, phytogeography
and taxonomy. As it was remarked by Tokarska-Guzik
(2005) the development manifested itself among others th-
rough trade, transport and tourism intensification resulted
in enormous increase of introductions, both intended and
casual. The influence of alien plants on native vegetation
seems to be a serious threat for biodiversity in global scale.
According to the quoted author the recognition of threats
brought by invading aliens to the Polish native vegetation
is still insufficient.

to attempt to estimate their influence on native bryoflora.
Although numerous new localities of Orthodontium lineare
Schwaegr. and Campylopus introflexus (Hedw.) Brid. have
been recorded in our country in the last years (many of
them not published yet — see: Table 1) these species’ im-
pact upon native bryoflora has not been discussed so far.
The paper provides the most current distribution maps of
these species in Poland (Figs 1 and 2).
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EUROPEAN BRYO-NEOPHYTES
AND THEIR CURRENT DISTRIBUTION IN POLAND

European bryophyte flora is hardly affected by the pro-
cess of anthropogenic changes (i.e. encroachment and esta-
blishment of aliens), brought about by wide geographical
ranges of holarctic mosses. Soderstrom (1992) gives 22
species which are considered as 20th century bryological
immigrants on European continent, only few of them ho-
wever have managed to spread widely. In Poland have be-
en recorded so far: Orthodontium lineare Schwaegr. (Ochy-
ra 1982) and Campylopus introflexus (Hedw.) Brid. (Li-
sowski, Urbanski 1989), originating from antipodes and
the recently found subtropical Leptophascum leptophyllum
(Mull. Hall.) J. Guerra & M.J. Cano (Szczepanski — unpu-
blished).

First observations of these species in Europe came from
Britain: Orthodontium lineare was recorded for the first ti-
me in 1911 close to Manchester, Campylopus introflexus —
in 1941 in Sussex (after Ochyra 1983), Leptophascum lep-
tophyllum — in 1965 (Frahm 2002). Their further expansion
on the European continent followed probably along the co-
ast of France, Belgium and Holland (Soderstrom 1992;
Hassel and Soderstrom 2005). The presence of Leptopha-
scum leptophyllum on the continent was not documented
until 1988 in Germany (Frahm 2002).

Orthodontium lineare and Campylopus introflexus are
widely spread in the Western and Central Europe from
France and Germany to the Czech Republic, Poland and
Scandinavia (Ochyra 1983; Berg, Meinunger 1989; Soder-
strom 1992). These species show tendencies to expand to-
wards the east (Rasgulyaeva et al. 2001). The distribution
of Leptophascum leptophyllum on the continent is still har-
dly documented and most localities of this moss come
from Germany.

Orthodontium lineare establishes itself both in secondary
forests and in natural communities. It grows on decaying
wood and at the feet of trees with acid bark (pines, oaks). It
is also quite frequently found on mineralized peat and on
sandstones in the mountains (Herben 1987; Soder-
strom 1992). It usually produces sporogons with a great
number of spores. The Central European bryologists gave
it a nickname of “bryological weed” because of its strong
tendencies to colonize all available substrata. As Herben
claims (1990, 1994), it supersedes other species from their
habitats. Hedenis et al. (1989), who studied the spreading
of Orthodontium lineare in Sweden, claim that the species
has low neophytic tendencies and does not replace other
species.

The first record of Orthodontium lineare in Poland came
from Mierzeja Helska (Ochyra 1982). The moss is curren-
tly widespread in western and central Poland, especially
along the coast and northern lakelands. Most records come
from Wielkopolska, Lower and Upper Silesia and Western
Pomerania (Berdowski and Piszczek 1991; Fudali 1993,
1996, 1999; Gos L. and Gos K. 1993; Rusinska and Urban-
ski 1993; Stefanek and Urbanski 1993; Stebel 1994, 1997,
2002; Mindur 1998; Fojcik and Stebel 2001; Konstanciak
2002; Rusinska 2003; Gorski and Urbanski 2004; Bednorz
et al. 2004; Stebel et al. 2005). A few years ago it was no-
ted, yet low in abundance, in central part of the country
(Wolski-unpublished), in south-eastern Poland (Podkarpa-
cie and Pogérze Dynowskie, Armata 2005) and in Eastern
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Pomerania (Pojezierze Chelminsko-Dobrzynskie, Szcze-
panski 2007). In ATMOS squares grid system it covers 83
squares (Fig. 1).

From an ecological point of view, these localities are si-
milar to those noted in other European countries. The spe-
cies was observed mostly at the bases of trees (most frequ-
ently of pines and oaks which are tree species occupied
only by few native epiphytic bryophytes) and on decaying
wood, mainly in deciduous or mixed forests of rather natu-
ral character. Although it has a great number of localities,
nothing indicates that the presence of that species has nega-
tively influenced the epixylic or epiphytic communities of
bryophytes in which it appeared. The moss always occur-
red in small turfs. It seems the species has utilized micro-
habitats’ gaps within forest ecosystems and filled them.

Campylopus introflexus is regarded as an aggressive in-
vader (Soderstrém 1992). Similarly to the previous species
it frequently produces sporogons with many spores. More-
over, it spreads through fragments of stems, which helps to
make big cushions and to expand on new territories.

All European localities of this moss are ecologically very
similar. It grows on sandy edges of forest roads in pine or
in mixed oak-pine forests, as well as in young pine planta-
tions and heath-lands; less frequently Campylopus introfle-
xus was recorded on dried peat (Frahm 1984; Berg 1985).

In Poland the first specimens were collected in 1986 in
Wielkopolska (Pojezierze Sierakowskie — Lisowski and
Urbanski 1989). Afterwards it has been found in Western
Pomerania (Gos 1991; Fudali 1992; Rusinska and Urban-
ski 1993; Urbanski 1994), Wzniesienia Gubinskie (Fojcik
1998) and Bory Dolnoslaskie (Stefanska et al. 2006), as
well as in southern Poland: Wyzyna Slaska (Stebel 1994,
1997; Fojcik and Stebel 2001; Stebel and Fojcik 2005) and
Wyzyna Krakowsko-Czestochowska (Stebel and Fojcik
2005), Beskid Wysoki (Stebel and Fojcik 2005). It has also
been noted, however in few places, in south-eastern Po-
land: Beskid Maty (Stebel 1995), Kotlina Sandomierska
(Fojcik and Gumieniak 1999, Pogérze Dynowskie (Armata
2005). Recently the moss has also been recorded in Poje-
zierze Chelmifsko-Dobrzynskie (Szczepanski — unpubli-
shed) and in Mazowsze region (Wolski — unpublished).
There have been no observations so far from north-eastern
Poland. To the date published localities of Campylopus in-
troflexus cover 67 squares of ATMOS grid system (Fig. 2).
In some of its western localities the moss covered quite big
surfaces, of about 3-4 square meters. It seems that the spe-
cies colonizes mainly disturbed habitats and ecosystems; it
was noted mostly at the edges of pine plantations, on the
road sides in coniferous forests, frequently in pine stands
growing on the acidophilous oak forests’ habitat. In such
places only few common native species can grow: e.g. Di-
cranum scoparium and Ceratodon purpureus.

Leptophascum leptophyllum was the last discovered neo-
phytic invasive species in Europe (Frahm 2002). It grows
frequently in warm open habitats, mostly of anthropogenic
character. It was noted in xerothermic habitats and on
fields, fallow grounds and even on walls. In Europe it is
sterile, so new areas are probably colonized by fragments
of leaves easily spread by wind (Oesau 2002). Its distribu-
tion is fostered by agriculture which promotes spreading
rhizoids and pieces of leaves in the fields.

This subtropical moss was noted in Poland for the first ti-
me by M. Szczepanski in spring 2007 in Pojezierze Chet-
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Fig. 1. Current distribution of Orthodontium lineare Schwaegr. in Poland
(based both on published so far literature data and the author’s recent re-
cords and material from herbaria not published yet — see: Table 1).

minsko-Dobrzyniskie, on an ant-hill. It was noted once only
(Fig. 3). The nearest locality of the moos is situated on the
western bank of the Odra River (Frahm 2002). Probably it
has migrated through the northern lakeland areas.

The ephemeral character of the bryophytes occurring in
the fields may be one of the reasons of poor knowledge of
the actual distribution of this species in Poland. Moreover,
Leptophascum leptophyllum can be mistaken with common
Tortula truncata, which grows in similar microhabitats.

CONCLUSIONS

Data concerning the current distribution of the two bryo-
neophytes Orthodontium lineare and Campylopus introfle-

Lo
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Fig. 3. The first locality of Leptophascum leptophyllum Mull. Hal. in Po-
land (found by M. Szczepariski).

Fig. 2. Current distribution of Campylopus introflexus (Hedw.) Brid. in
Poland (based both on published so far literature data and the author’s re-
cent records and material from herbaria not published yet — see: Table 1).

xus in Poland clearly indicate their constant spreading to-
wards the east, it seems however that they have migrated to
the Polish territory both from the west (Germany) and
south (Czech Republic). They are acidophilous species and
the acidification of the environment probably promotes
their expansion. Compiled data suggest the species still co-
lonize and establish themselves on the country area, but in
the western part they could have entered upon a new, more
advanced phase of invasion, the expansion stage. However,
it should be kept in mind that the eastern part of Poland is
still under-investigated bryologically. There is no direct
evidence that the species have been limiting the occurrence
of native moss species.

The recognition of the actual distribution of Leptopha-
scum leptophyllum needs further detailed studies.
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