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Bryophyte recording in
Hungary in the 21st century
Peter Erzberger describes recent discoveries in the Hungarian bryoflora

I

n 2012, after my retirement from my job as a
secondary school teacher in Berlin, I initiated
a recording project with the ultimate goal
of producing a bryophyte distribution atlas of
Hungary.
My interest in the bryophyte flora of Hungary
goes back to the 1990s, when I began looking at
bryophytes during my holidays, which were often
spent with my Hungarian wife and our children
in Hungary. Together with Beáta Papp, curator
of the bryophyte collection in the Hungarian
Natural History Museum in Budapest, I started
searching for rare and threatened species, mostly
on the basis of old records, walking in the
footsteps of the two eminent bryologists who
had thoroughly explored the bryophyte flora of
Hungary during the 20th century, Ádám Boros
(1900–1973) and László Vajda (1890–1986).
After their era, bryological activity in Hungary
decreased for some decades, and the general

opinion among botanists at that time was that
the bryoflora of Hungary was so well-explored
that no new discoveries were to be expected. In
fact, when I published my first species new to
the country (Erzberger, 1998), Tortula brevissima
(Fig. 2), one of the reviewers, Tibor Simon,
author of a much consulted vascular flora and
who also worked on bryophytes, wrote that the
Hungarian bryophyte flora was so well studied
rFig. 1. Calcareous
grassland, habitat
of Asterella saccata,
Csóka-hegy,
Vértes, 2014. Cs.
Németh.
wFig. 2.Tortula
brevissima,
Öreg-kő, Bajót,
Gerecse, 2020.
Cs. Németh.
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Number of datasets

43 352

Number of quadrant/species records

33 164

Number (%) of quadrants with data

605 (21.4%)

Number (%) of quadrants with 10 or more taxa

505 (17.8%)

Average number of taxa in quadrants with 10 or more taxa

63.5

Number (%) of quadrants with more than 100 taxa

95 (3.4%)

Maximum number of species in quadrant

235 (Kőszeg Mts)

rTable 1. Present state of the recording project (2019).

that it was hardly conceivable how a new species
could be found. Only the very small size of T.
brevissima could explain why this particular
species had been overlooked. However, these
views were not well-founded, as it turned out.
I had received my bryological training mainly
in the surroundings of Berlin, collecting data
for the German bryophyte distribution atlas of
Meinunger & Schröder (2007) with a group of
bryologists around J. Klawitter. I was therefore
familiar with the methods of grid-cell based
bryophyte recording, and I felt that much might
still be learned about Hungarian bryophytes by
adopting this kind of exploration which, unlike
the activity of Boros and Vajda, is less focused on
the bryologically richest sites and areas. And I also
thought that two people, even if they had devoted
their whole life to the botanical and bryological
exploration of a country like Hungary, could not
literally have been everywhere.
The grid that we adopted for bryophyte
recording is based on topographic maps and
ultimately on geographic coordinates. Our
recording unit is the ‘quadrant’, i.e. ¼ of the socalled Messtischblatt, a 1:25 000 topographic
map that goes back to Prussian cartography.
The quadrant has an extension of 3 minutes of
latitude and of 5 minutes of longitude, which in
Hungary corresponds to an area of c. 35 km2.
This mapping scheme has been widely used for
vascular plants and bryophytes in Germany and
Austria, and also for vascular plants in Hungary
(Bartha et al., 2015).
22
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There are 2832 quadrants in the territory of
Hungary, and we were only a few bryologists! So
we tried to promote interest in bryophytes by
offering courses for beginners. To our first course,
organised by Csaba Németh and myself, about
25 botanists from all over the country arrived,
and in fact some of our most active contributors
were motivated on that occasion. But you may
imagine that even after seven years of recording,
we are still very far from having sufficient data
for the bryophyte distribution atlas (Table 1).
Before the distributional patterns of the widely
distributed species emerge, we will have to wait
for a more complete dataset. However, there are
some highlights which I would like to present,
the discovery of species new to the Hungarian
bryoflora, and of extant populations of species
that had not been seen for decades, often in new
locations.
Species new to the bryophyte flora of Hungary
Between 1935 and 1968, Boros and his
collaborators discovered c. 50 species that were
not known previously from Hungary (Boros,
1968). At that time, the number of species in
the Hungarian bryoflora was considered to be
566, and only minor changes to this number
were expected, mainly due to taxonomic reevaluations (e.g. upgrading of varieties to the
rank of species and vice versa). Since the period
of Boros and Vajda, bryophyte taxonomy has
developed considerably, and when we started
to compile a new checklist for the country,

rFig. 3. Number of species (1953–1968) and taxa (2004–2019) in the Hungarian bryoflora.

Beáta Papp and I found that extensive revision
of herbarium specimens would be necessary to
adopt modern taxonomic concepts (Erzberger &
Papp, 2004). With essential help from the late W.
Schröder, co-author of the German bryophyte
distribution atlas, and the late E. Maier, expert on
Grimmia, we were able to fill some of the blanks
in the bryophyte flora of Hungary by revisions
of Schistidium (Erzberger & Schröder, 2008) and
Grimmia (Erzberger, 2009) by the time that we
compiled an updated checklist in 2010 (Papp
et al., 2010). These revisions essentially used
the huge amount of material collected by Boros
and Vajda and their co-workers during the 20th
century housed in the bryophyte herbaria in
Budapest (BP) and Eger (EGR). But for a better
exploration of the Hungarian bryoflora, it is of

course necessary to do fieldwork as well using
the modern taxonomic concepts, and this also is
what we try to do in the recording project.
The additions to the Hungarian bryophyte
flora between the years displayed in Fig. 3 result
from various activities: changes in taxonomy,
revision of herbarium specimens, fieldwork. I
will give some details of the last time interval,
between the latest published checklist (Papp et
al., 2010) and the present stage of recording.
During this period, 37 species have been added
to the list, and 23 of these discoveries, nearly twothirds, are related to our recording project, whilst
14 additions are either the result of unrelated
fieldwork or taxonomic revisions (Table 2).
It will be noted that after adding the 37 new
taxa to the 659 published taxa in Papp et al.

sTable 2. Taxa added to the Hungarian list after 2010 (* discovery related to recording project).

*Barbilophozia hatcheri
*Bruchia flexuosa
*Bryum barnesii
*Bryum (Imbribryum) subapiculatum
*Bryum (Imbribryum) tenuisetum
*Callicladium haldanianum
*Campylopus flexuosus
*Campylopus fragilis
*Cephaloziella varians
*Crossidium squamiferum var. squamiferum
Didymodon tophaceus subsp. erosus
Didymodon tophaceus subsp. sicculus

*Ditrichum lineare
Encalypta rhaptocarpa
*Fissidens bambergeri
Fissidens crispus
*Fissidens gymnandrus
*Heterocladium heteropterum
Hookeria lucens
Orthodontium lineare
*Pellia neesiana
*Plagiothecium latebricola
Racomitrium microcarpon
*Rhabdoweisia crispata

Scapania parvifolia
*Scapania praetervisa
*Sciuro-hypnum curtum
*Seligeria acutifolia
Seligeria patula
*Sematophyllum adnatum
*Syntrichia ruralis var. epilosa
Thamnobryum neckeroides
Tortella fasciculata
*Tortella pseudofragilis
Ulota crispula
FieldBryology
No123 | May 20
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Ulota
intermedia
Zygodon (Codonoblepharon) forsteri

rFig. 4. Habitat of Plagiothecium latebricola, at the base of alder trunks, Hármas-patak, Kőszeg Mts (the stream forms the
border to Austria). K. Baráth.
sFig. 5. Map of Hungary showing quadrants that were not freely accessible during the 20th century, where 6 species new
to Hungary (Grimmia crinita, Heterocladium heteropterum, Hookeria lucens, Pellia neesiana, Plagiothecium latebricola,
Rhabdoweisia crispata) have been found since 2010.
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(2010), the result would be 696. However, at the
same time 8 taxa have to be excluded from the
Hungarian bryoflora, since they were based on
erroneous data or their vouchers belong to other
taxa, thus arriving at the present number of 688
taxa in the bryophyte flora of Hungary.
When a new species is found in a country, there
is always the question: Has it arrived recently
or was it present for a long time undetected
or overlooked? This is in many cases a difficult
question to decide. However, in a few instances
we have some evidence pointing in one direction
or another.
Since 2010, six species (Grimmia crinita,
Heterocladium heteropterum, Hookeria lucens,
Pellia neesiana, Plagiothecium latebricola,
Rhabdoweisia crispata) have been found in
areas that were not accessible to the public after
World War II, mostly because they were close
to the borders of the country with Austria (Fig.
4) and Slovenia (Yugoslavia at the time), which
were part of the ‘iron curtain’ during the cold
war (Fig. 5). The second locality of G. crinita at
Sóskút (Fig. 6) is also in an area that could not

rFig. 6. Grimmia crinita, Kálvária-hegy, Sóskút, ÉrdSóskúti-fennsík, 2014. Cs. Németh.

be visited freely as it was used by the military
for rocket development. This would explain
why these species had not been found by 20th
century bryologists, supposing that they were
already present in the country at that time.
Some of the newly recorded species were
discovered in places that were not easy to access,
e.g. Crossidium squamiferum on a very steep slope
(Fig. 7) or Campylopus fragilis in a very steep
sandstone boulder scree. These difficulties might
have prevented earlier bryologists from detecting
the species, again supposing that they were not
recent introductions.
sFig. 7. The steep rocky andesite slope where Crossidium
squamiferum was detected, Szürke-hegy, Nagymaros. J.
Nagy.
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rFig. 8. Bruchia flexuosa, Barcs, Belső-Somogy, 2015. Cs. Németh.

On the other hand, the following five species
have almost certainly arrived in Hungary in the
21st or towards the end of the 20th century:
Bruchia flexuosa, Sematophyllum adnatum,
Campylopus introflexus, Orthodontium lineare,
Callicladium haldanianum. Two of them, Bruchia
flexuosa and Sematophyllum adnatum, are most
likely to be recent introductions from North
America, where they are much more frequent.
B. flexuosa, distinguished from B. vogesiaca by
its shorter seta and echinate spores (Fig. 8), had
previously been found only four times in Europe,
sFig. 9. Sematophyllum adnatum, Jeli Arborétum, Kám,
Kemeneshát, 2017. Cs. Németh.
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in the 19th century once each in Austria, Italy,
and Slovenia, and once in the 20th century in
Croatia. The occurrence in Hungary in a fallow
field proved to be a transient one, the species has
not been seen again.
Sematophyllum adnatum is listed among the
non-native mosses of Europe in the most recent
European checklists (Hill et al., 2006; Hodgetts
et al., in press), being widespread in North,
Central and South America as well as in Africa.
Its first European occurrence, in 1999, was
in a former nursery garden in Northern Italy,
and it was thought to have been introduced
accidentally with trees. Since then it has spread
considerably in Italy and has also been recorded
in Switzerland. We found the species three years
ago in an arboretum under planted exotic conifers
where it grows on rotten wood (Fig. 9). During
a later visit to the arboretum we discovered more
stands, some more than 400 m distant from the
original locality. This fact and the information
from the director of the arboretum, that exotic
trees had last been planted in the sixties, would
suggest that the species has been present for
several decades. According to the distributional
data in Italy and Switzerland, it seems to be a
potentially invasive species. Sporophytes are
always produced in abundance, and acidic rock
and tree bases can be colonised as well as rotten
wood. In March 2019 we found the species on
dead wood ‘in the wild’, in a deciduous forest
about 40 km to the south-west of the original

site (Deme et al., 2019).
Two of the recent additions to the Hungarian
bryoflora are species that have been extending
their areas from western Europe towards the
east in the last decades, Campylopus introflexus
and Orthodontium lineare. While the former
also behaves as an invasive alien in Hungary, the
latter has up to now only been found in a single
locality, curiously on the same rotten stump of
Pinus where C. introflexus was first discovered
(Szűcs & Erzberger, 2007; Szűcs & Bidló, 2012).
Obviously, C. introflexus had been present in the
country prior to its discovery, since it turned out
that it occurs all over the country (at present in
41 quadrants) and is rapidly spreading further,
additionally aided by its occasionally produced
sporophytes.
Another species that presently seems to be
extending its area is Callicladium haldanianum
(Fig. 10), found in two important wetlands
(Lake Baláta and Keleméri Nagy-Mohos) that
were frequently visited by 20th century botanists
and also by Boros and Vajda. It is not conceivable
that they would have missed this species had it
been present then in comparable quantity. At
both sites the stands seem to have become more
extensive during the last few years, bearing
numerous sporophytes. There is also evidence
from Poland (Stebel, 2013) and Northern
Germany (Klawitter, 1993; Meinunger &
Schröder, 2007) that this species has been
spreading in recent decades.
The case of Campylopus flexuosus is interesting
as an example of a newly recorded species
that must have been building up extensive
populations in Hungary over half a century. We
discovered the species in 2013 in the Balaton
Uplands, and very rich stands of it were soon
found in the south of Hungary (Csiky et al.,
2015), also in locations that had often been
visited by Boros and Vajda. They would have

rFig. 10. Callicladium haldanianum, Kaszó, Lake Baláta,
Belső-Somogy, 2015. Cs. Németh.

been bound to notice the species had its stands
been as obvious as they are today. In a specimen
of Dicranum flagellare collected in 1951 by Boros
at the site where we first found C. flexuosus in
Hungary, I was able to detect a few plants of this
species as an admixture. C. flexuosus had clearly
been present in the country undetected since the
middle of the 20th century. The species is also
spreading slowly in the Czech Republic (Kučera
et al., 2012).
Discovery of extant populations of species
that had not been seen for decades
The latest Hungarian Red List (Papp et al.,
2010) includes 142 taxa without recent data and
therefore in the categories RE (regional extinct),
DD (data deficient) and DD-va (data deficient
vanished, i.e. not refound in the original sites).
For 55, or 39% of these, extant populations have
since been detected during recording. I will give
some details of just a few.
Although Fissidens gymnandrus had been
reported from Hungary by Boros (1953, 1968)
as F. bryoides var. gymnandrus, it turned out that
all specimens under that name belonged to other
taxa, and thus this is not another data-deficient
FieldBryology No123 | May 20
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rFig. 11. Records of Fissidens gymnandrus in Hungary.
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species, but one new to the country. At present,
it is found in 33 quadrants (Fig. 11).
As the name suggests, antheridia are usually
found ‘naked’ in the leaf axils, i.e. without
surrounding bracts (Fig. 12), unlike the
antheridia of F. bryoides, which occur in bud-like
perigonia in the leaf axils. The typical habitat is
on silt-covered nearly horizontal tree trunks (Fig.
13) or on dead wood in the inundation zone of
large rivers such as the Danube and Drava.
Most of these records of F. gymnandrus along
the Danube were made during the fabulous

autumn of 2015, when, after a warm summer,
the water level in the Danube was low and much
freshly exposed muddy riverbank was colonised
by Nanocyperion vegetation. This included
some very interesting mosses (e.g. Physcomitrella
patens in abundance, Physcomitrium eurystomum)
and liverworts (e.g. Ricciocarpos natans, Blasia
pusilla), in particular species of Riccia like R.
cavernosa, R. bifurca and R. frostii (Fig. 14), a
species that had not been seen since the era of
Boros and Vajda. They had found the species,
which exclusively occurs on the banks of great
rivers and only in autumn in favourable years, at

sFig. 12. ’Naked’ antheridia of Fissidens gymnandrus,
Danube at Komárom, 2015. Cs. Németh.

sFig. 13. Habitat of Fissidens gymnandrus, Danube at
Komárom, 2015. Cs. Németh.
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the rivers Danube, Maros and Tisza. We found it
in 2015 along the Danube in 24 quadrants, from
the Austrian border to Paks in the central part
of Hungary. We hope for another spectacular
autumn like 2015, because during the last few
years, although we could find R. frostii in some
oxbows, we added only 6 more quadrants to
the distribution map, and we have not yet
extended our search to other rivers. Like many
other species of the same habitat, R. frostii has
a short life-cycle and produces many long-lived
spores that remain in the river sediment until
favourable conditions come along.
‘Flagship species’ of the Hungarian bryophyte
flora
Finally, I would like to present some species of
the Hungarian bryoflora that hold some interest
in a wider geographical context. They had all
been found in the 20th century, mainly by Boros
and Vajda, but during recording, some new
aspects or stands have turned up that seem worth
reporting.
Entosthodon hungaricus is a characteristic species
of saline lowland habitats and was described by
Boros as Funaria hungarica (Fig. 15). It often
grows close to saline lakes, in grasslands that have
considerable enrichment of sodium carbonate
due to capillarity and excessive evaporation
during summer droughts. These sites tend to be
waterlogged in winter, and only after drying off
in spring, during a short period, do E. hungaricus
and associated bryophytes appear and produce
sporophytes, ending their short life cycle soon
afterwards. The sporophytes somewhat resemble
those of Physcomitrium pyriforme, but have a
more pronounced capsule neck and elongate,
incrassate capsule wall cells, differing from the
isodiametric exothecial cells of the latter species,
and the leaves have entire margins. Although the
condition of many of the saline grasslands is now

rFig. 14. Riccia frostii, Vének, Danube, 2015. Cs. Németh.

less suitable for the species, there seems to be no
immediate threat. I found the species outside the
lowlands, in a settlement in Northern Hungary,
on a roadside that obviously had been salted
during winter – evidence that it can also grow in
man-made habitats.
Another flagship species of the Hungarian
bryoflora in my eyes is Hilpertia velenovskyi
(Fig. 16). This species is rated CR (Critically
Endangered) in the new European Red List
(Hodgetts et al., 2019), whereas in the Hungarian
Red List it is only NT (Near Threatened). This
suggests that Hungary holds a high responsibility
for the conservation of this species. H. velenovskyi
grows exclusively on vertical loess cliffs and the
plants are often partly buried in the substrate
with only the hairpoints visible. Many potential
growth sites in Hungary are under threat both
from eutrophication (in part from Robinia which
sFig. 15. Entosthodon hungaricus, Szappanszék, Fülöpháza,
2010. B. Papp.
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rFig. 16. Hilpertia velenovskyi, Csákberény, Vértes, 2019.
Cs. Németh.

often grows in loess hollow roads) and from
construction of roads, buildings etc.
The history of this plant is interesting. It was
originally described as Tortula velenovskyi by
Schiffner in 1893 on the basis of a collection
by Velenovsky near Prague, but it had not
been found anywhere for nearly half a century
until Sándor Polgár discovered it in 1940 near
Ravazd in Hungary. Polgár could not name the
species and thus submitted it to Ádám Boros,
who established its identity. Polgár and Boros

then searched many loess cliffs and hollow
roads for the species and thus laid the basis
for its distribution map. Between 1996 and
2006, Tamás Pócs systematically studied the
cryptogamic vegetation of loess cliffs in Hungary
and the surrounding countries, together with
Ben van Zanten, Harald Kürschner and others.
He kindly made available many of these recent
records for the recording project (Fig. 17). As
Pócs (1999) noted, in particular south-exposed
vertical loess cliffs have a desert microclimate
with hardly any precipitation and strong
insolation even during winter, when the sun is
low above the horizon. The structure of the loess
deposits varies according to the factors which
have influenced it during its history. Only loess
deposited by the wind during the last Ice Age
(aeolic loess) is suitable for H. velenovskyi, and
loess that has been moved by water, for example,
is unsuitable.
Another species that was already extensively

sFig. 17. Records of Hilpertia velenovskyi in Hungary (unshaded circles: before 1973, shaded circles: after 1973).
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rFig. 18. Asterella saccata, Pilis-tető, Pilis, 2015. Cs.
Németh.

mapped by Boros and Vajda is Asterella saccata
(Fig. 18), one of the most beautiful thallose
liverworts in the flora of Hungary. The species
grows in limestone and dolomite grassland (Fig.
1), often in close association with other thallose
species like Mannia fragrans or Riccia ciliifera.
When the carpocephala with the characteristic
little ‘bags’ are not developed, it is sometimes
difficult to distinguish this species from M.
fragrans, but usually they can be told apart by
the smell of a freshly crushed thallus: Mannia has
a pleasant smell of cedrus oil, whereas Asterella
in general smells of rotten fish, although this
smell is not very pronounced in A. saccata. After
probing in this way many thalli in the field, the
sensory ability of the nose tends to wear off,
so finally a microscopic check is needed. This
is straightforward: the epidermis of A. saccata
consists of thin-walled, polygonal cells, whereas
the epidermal cells of M. fragrans are rounded
and thick-walled. Beáta Papp and myself were
able to refind most of the occurrences mentioned
by Boros, but we also found a new stand – its
northernmost in Hungary – in the karstic area
near the Slovakian border.
Unlike the preceding species, whose habitat in

calcareous grassland has been stable over decades,
other species require special growth places that
are available only for a limited period. Two
such species are Anacamptodon splachnoides and
Zygodon (Codonoblepharon) forsteri. Both grow in
Hungary on the margin of water-filled knotholes
(dendrotelmata), mainly on Turkey oak (Quercus
cerris) (Figs 19, 20). Whereas Zygodon forsteri
has been discovered as a new species only
recently by Beáta Papp (Papp & Sinigla, 2017),
Anacamptodon was known to Boros and Vajda
who reported many stands. When Beáta and I
started bryologizing in Hungary, not a single
extant occurrence of A. splachnoides was known,
and it was no use examining the locations of
the old reports, because the forests had much
changed and the knotholes had disappeared.
However, in other forests with Turkey oak
there were plenty of potential habitats, and we
were lucky to motivate many non-bryologists
to look for dark green patches of moss growth
at dendrotelmata. There are now 34 quadrants
with records of A. splachnoides. Interestingly, in
other countries this species is found in rather
different situations, e.g. in France in knotholes
high up on beech trunks, and in Germany and
Austria on the horizontal cut surface of spruce
FieldBryology No123 | May 20
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rFig. 19. Turkey oak knothole with Anacamptodon
splachnoides, Balaton Uplands, Szentbékkálla, Kopácsihegy, 2015. Cs. Németh.
sFig. 20. Anacamptodon splachnoides (light green, with
sporophytes) and Zygodon forsteri (dark green) growing
intimately associated around a knothole of Quercus cerris,
Balaton Uplands, Koloska-völgy, 2019. Cs. Németh.

stumps provided they have an elevated ring
of resin acting as a barrier and trapping water.
Anacamptodon needs slowly decomposing moist
wood as a substrate. In Hungary, we have not
observed this habitat; obviously the climate is
not wet enough to provide a permanently moist
surface on a spruce stump.
Not only forests have changed since the
middle of the 20th century, also the climate!
This is perhaps most obvious in the northern
outlying localities of the Mediterranean moss
Leptodon smithii. Boros knew six occurrences of
this species in Hungary, all in fissures of volcanic
rock and without sporophytes. He speculated
that in Hungary L. smithii could not possibly
grow on bark, since such a habitat would not
provide sufficient protection against the cold
continental winters, unlike the moist fissures
of blackish rock which in addition might store
heat and thus provide a Submediterranean
microclimate (Boros 1968). It is interesting
that we found some new stands, one of them
on dolomite (Fig. 21), and one on tree bark,
thus disproving Boros’s theories. But the most
astonishing discovery was to find L. smithii at the
base of a beech tree in a forest some 100 metres
from the Austrian border in the Kőszeg Mts, the
only region that Hungarian geobotanists classify
as ‘Noricum’, i.e. the foothills of the Alps. Not
surprisingly, L. smithii was found 2 years later
new to Austria (Pöltl et al., 2019).
References
Bartha, D., Király, G., Schmidt, D. & Tiborcz, V., eds.
(2015). Magyarország edényes növényfajainak elterjedési
atlasza (Distribution atlas of vascular plants of Hungary).
University of West Hungary Press, Sopron.
Boros, Á. (1953). Magyarország mohái. Bryophyta Hungariae.
Akadémiai Kiadó, Budapest.
Boros, Á. (1968). Bryogeographie und Bryoflora Ungarns.
Akadémiai Kiadó, Budapest.

32

FieldBryology No123 | May 20

Csiky, J., Erzberger, P., Kovács, D. & Deme, J. (2015).
Campylopus flexuosus (Hedw.) Brid. a Nyugat-Mecsekben
(Campylopus flexuosus (Hedw.) Brid. in the Western Mecsek
Mts). Kitaibelia 20: 28–37
Deme, J., Baráth, K., Csiky, J., Kovács, D., Zurdo Jorda,
A. & Erzberger, P. (2019). 95. Sematophyllum adnatum,
in Taxonomical and chorological Notes 9 (94–98). Studia
botanica hungarica 50: 379–389.
Erzberger, P. (1998). Tortula brevissima Schiffn. – eine für die
Flora Ungarns neue Moosart. Botanikai Közlemenyek 85:
63–72.
Erzberger, P. (2009). The genera Grimmia and Coscinodon
(Grimmiaceae, Musci) in Hungary. Studia botanica
hungarica 40: 37–124.
Erzberger, P. & Papp, B. (2004). Annotated checklist of
Hungarian bryophytes. Studia botanica hungarica 35: 91–
149.
Erzberger, P. & Schröder, W. (2008). The genus Schistidium
(Grimmiaceae, Musci) in Hungary. Studia botanica
hungarica 39: 27–88.
Hill, M.O., Bell, N., Bruggeman-Nannenga, M.A., Brugués,
M., Cano, M.J., Enroth, J., Flatberg, K.I., Frahm, J.-P.,
Gallego, M.T., Garilleti, R., Guerra, J., Hedenäs, L.,
Holyoak, D.T., Hyvönen, J., Ignatov, M.S., Lara, F.,
Mazimpaka, V., Munoz, J. & Söderström, L. (2006).
An annotated checklist of the mosses of Europe and
Macaronesia. Journal of Bryology 28: 198–267.
Hodgetts, N., Cálix, M. et al. (2019). A miniature world
in decline: European Red List of Mosses, Liverworts and
Hornworts. IUCN, Brussels.
Hodgetts, N.G., Söderström, L., Blockeel, T.L. et al. (in
press). An annotated checklist of bryophytes of Europe,
Macaronesia and Cyprus. Journal of Bryology.
Klawitter, J. (1993). Heterophyllium haldanianum im Berliner
Raum nicht selten. Bryologische Rundbriefe 14: 3.
Kučera, J., Váňa, J. & Hradílek, Z. (2012). Bryophyte flora
of the Czech Republic: updated checklist and Red List and
brief analysis. Preslia 84: 813–850.
Meinunger, L. & Schröder, W. (2007). Verbreitungsatlas der
Moose Deutschlands. 3 vols. Regensburgische Botanische
Gesellschaft, Regensburg.

wFig. 21. Habitat
of Leptodon
smithii on
dolomite rock,
Rezi, Keszthelyihegység, 2015.
Cs. Németh.
Papp, B., Erzberger, P., Ódor, P., Hock, Zs., Szövényi,
P., Szurdoki, E. & Tóth, Z. (2010). Updated Checklist
and Red List of Hungarian Bryophytes. Studia botanica
hungarica 41: 31–59.
Pócs, T. (1999). A löszfalak virágtalan növényzete I.
Orografikus sivatag a Kárpát-medencében (Studies on the
cryptogamic vegetation of loess cliffs I. Orographic desert in
the Carpathian Basin). Kitaibelia 4: 143–156.
Pöltl, M., Erzberger, P., Gey, S., Kiebacher, T., Köckinger,
H., Reimann, M., Schramm, J., Sündhofer, R. & Berg,
C. (2019). Neues zur Moosflora der Steiermark 2. Joannea
Botanik 16: 65–80.
Stebel, A. (2013). Distribution of Callicladium haldanianum
(Bryophyta, Hypnaceae) in Poland. Polish Botanical Journal
58: 593–603.
Szűcs, P. & Bidló, A. (2012). Orthodontium lineare Schwägr.,
in L.T. Ellis (ed.), New National and Regional Bryophyte
records, 33. Journal of Bryology 34: 281–291.
Szűcs, P. & Erzberger, P. (2007). Campylopus introflexus
(Hedw.) Brid., in T.L. Blockeel (ed.), New national and
regional bryophyte records, 16. Journal of Bryology 29:
198–204.

Peter Erzberger
e erzberger.peter@gmail.com

Papp, B. & Sinigla, M. (2017). Zygodon forsteri (Dicks.) Mitt.,
in L.T. Ellis (ed.), New national and regional bryophyte
records, 52. Journal of Bryology 39: 285–304.
FieldBryology No123 | May 20

33

