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CONTRIBUTION TO THE BRYOPHYTE FLORA OF THE
METALLIFEROUS AREAS OF
THE EASTERN RHODOPI MTS, BULGARIA

Beata PaPP’, Galin GospoDINOV? and Rayna NATCHEVA®

'Hungarian National Museum Public Collection Centre, Hungarian Natural History Museum,
Department of Botany, H-1431 Budapest, PO Box 137, Hungary; papp.beata@nhmus.hu
*Institute of Biodiversity and Ecosystem Research, BAS, 2 Gagarin Street, 1113 Sofia, Bulgaria

Papp, B., Gospodinov, G. & Natcheva, R. (2026): Contribution to the bryophyte flora of the metal-
liferous areas of the Eastern Rhodopi Mts, Bulgaria. — Studia bot. hung. 56(2): 5-30. (2025).

Abstract: During investigation of the bryophyte flora formed on igneous rocks enriched in metals,
we identified a total of 183 bryophyte taxa (one hornwort, 33 liverworts, and 149 mosses). Nine
taxa (two liverworts and 7 mosses) have been reported for the first time from Bulgaria, namely Ric-
cia michelii, Targionia lorbeeriana, Didymodon nicholsonii, D. tophaceus subsp. erosus, Epipterygium
tozeri, Orthotrichum schimperi, Lewinskya acuminata, Schistidium dupretii, and Scorpiurium sendt-
neri. Two species (Philonotis calcarea and Syntrichia subpapillosissima) are included in the European
bryophyte red list in the NT and DD category, respectively. Twenty-seven species (6 liverworts and
21 mosses) have conservation importance based on recent knowledge on their distribution and
threats affecting them in Bulgaria and neighbouring countries.

Key words: liverworts, mosses, new national records, species of conservation interest, southeastern
Europe

INTRODUCTION

The bryophyte flora of Bulgaria has intensively been studied during the recent
years (GosPODINOV and NATCHEVA 2022, NATCHEVA and GOSPODINOV
2024). Nevertheless, there are still areas that have received less attention. The
Eastern Rhodopi Mts is among these poorly known regions in Bulgaria. Only 7
species of liverworts and 65 species of mosses have been published from the area
up to date (GospoDINOV and NATCHEVA 2022, NATCHEVA and GANEVA 2005).
A much larger diversity is expected considering the location of the region at the
border of the temperate and Mediterranean climatic regions, the extremely di-
verse geological structure, and the presence of a large variation of habitats.

The aim of this study was to contribute to the knowledge of the bryophyte
diversity of the Eastern Rhodopi Mts with a special emphasis on igneous rocks
enriched in metals.

Studia botanica hungarica 56(2), (2025) 2026
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MATERIAL AND METHODS
Description of the area investigated

The Eastern Rhodopi Mts is the easternmost part of the Rilo-Rhodopean massif,
Southeast Bulgaria (Fig. 1). Geologically, it is the most diverse region in Bulgaria
with a complex geological history and lithology. The landscape was formed by
several rounds of volcanic activity, starting during the Palaecocene and ending in
the late Oligocene. During this period, the territory of the Eastern Rhodopi Mts
has been a complex island-arc system, consisting of depressions filled with shal-
low warm sea and the volcanoes formed islands and archipelagos. The volcanic
activity gave rise to several metallogenic ore fields enriched with various heavy
metals: Pb, Zn, Cu, Au, Sb, etc. Thus, the present geological structure is com-
posed of various igneous acid to ultrabasic rock formations (rhyolite, andesite,
latite, basalt, etc.) and sedimentary (mostly organogenic carbonates and lime-
stone) rocks formed over the Precambrian to Mesozoic metamorphic basement
(gneiss, schist, migmatite, and serpentinized ultrabasites) (GEORGIEV 2012).
The metallogenic occurrences in the Eastern Rhodopi Mts have intensively been
exploited since prehistoric times up to the present.

Fig. 1. Location of the area investigated.
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The study area belongs to the Continental-Mediterranean climatic region
(VELEV 2002). The mean January temperature is —3 °C — +4 °C and the mean July
temperature is 16—24 °C. The annual precipitation is 500-900 mm, which isamong
the largest ones in the country for the lowland and the middle mountain belt, with
a winter (November-January) maximum and summer-autumn (July—September)
minimum (YORDANOVA et al. 2002). The altitude is 200—~1000 m (mostly 200-600
m). From a phytogeographical point of view, the Eastern Rhodopi Mts belong to
the Illyric (Balkan) province of the European deciduous forest region with the
predominance of xerothermic oak forests and scrublands (BoNDEV 2002). The
study area has been inhabited by humans at least since the Neolithic and the land-
scape and vegetation are strongly affected by human activities.

Sampling sites

Sampling sites were selected in areas of metallogenic ore fields. Within each site,
we attempted to cover the diversity of microhabitats and substrates as much as pos-
sible. Most of the study sites (with the exception of sites 12 and 13) belong to the
Natura 2000 SCI site BG0001032 Rodopi — Iztochni (Rhodopi — Eastern).

1. W of Spahievo village, on the E slopes of peak Aida, andesite outcrop with
heavy metals at rivulet Erikdere, 41° 53’ 55.3” N, 25° 18 41.0” E, 510 m, 12.06.2019.

2. W of the town of Madzharovo, by River Arda, andesite bedrock, by an old
lead mine, 41° 38 16.3” N, 25°51°02.1” E, 162 m, 13.06.2019.

3. W of the town of Madzharovo, by River Arda, andesite bedrock, by old
lead mines, 41° 38’ 26.8” N, 25° 50’ 46.1” E, 143 m, 13.06.2019.

4. E of village Studen Kladenets, andesitobasaltic bedrock, 41° 36’ 33.5” N,
25°39’ 14.9” E, 183 m, 13.06.2019.

5. S of Golyamo Kamenyane village, abandoned mine area, metaserpentine
bedrock, 41° 24’ 10.4” N, 25° 42’ 22.4” E, 440 m, 14.06.2019.

5x. S of Golyamo Kamenyane village, abandoned mine area, metaserpen-
tine bedrock, rocky dry grassland, rivulet, 41° 24” 10.4” N, 25° 42’ 22.4” E, 440 m,
15.06.2019.

6. By River Avrenska between Arven and Devesilovo villages, metaserpen-
tine bedrock, 41° 20’ 33.5” N, 25° 41’ 14.9” E, 380 m, 14.06.2019.

7. E of Kazak village, in serpentine grassland, 41° 24’ 43.4” N, 25° 53’ 03.7”
E, 405 m, 15.06.2019.

8. Along the road from Kazak to Chernichevo, E of Chernichevo village,
metaserpentine bedrock, 41° 21 29.1” N, 25° 48’ 34,2” E, 635 m, 15.06.2019.

8x. Along the road from Kazak to Chernichevo, E of Chernichevo village,
metaserpentine bedrock, 41° 21 29.1” N, 25° 48’ 34.2” E, 635 m, 18.06.2019.

9. N of Sentse village, below old lead mines, stream with shaded basaltic and
andesite rocks, 41° 27’ 24.1” N, 25° 28’ 21.7” E, 565 m, 16.06.2019.

Studia bot. hung. 56(2), (2025) 2026
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10. N of Sentse village, basaltic and andesite bedrock, 41° 27° 36.3” N, 25°
2809.9” E, 535 m, 16.06.2019.

11. At mine Zvezdel, N slopes of peak Kalabak, acidic tufa bedrock, along a
stream valley, 41° 27’ 17.2” N, 25° 30’ 25.4” E, 485 m, 16.06.2019.

12. SW of Gorna Yakovica village, dry grassland by a lead mine, on metaser-
pentine bedrock, 41° 18’ 35.3” N, 25° 15’ 30.4” E, 765 m, 17.06.2019.

13. E of Dzherovo village, along River Arabadzhiiska, sandstone bedrock,
41°1852.1” N, 25° 18’ 55.4” E, 375 m, 17.06.2019.

14. At Studen Kladenets village, just below the wall of Studen Kladenets
Dam, loc. Sheitan dere, andesitobasaltic rocks at the river, 41° 36’ 47.0” N, 25° 38’
23.9”E, 162 m, 19.06.2019.

Methods

The materials were collected in June 2019. Herbarium materials are deposited in
the Herbarium of the Hungarian Natural History Museum, Budapest (BP) and
in the Herbarium of the Institute of Biodiversity and Ecosystem Research, Sofia
(SOM).

The nomenclature follows HODGETTS et al. (2020). The selection of spe-
cies of conservation interest is based on the European red list (HODGETTS et al.
2019), the Bulgarian red list (NATCHEVA et al. 2006), and the Serbian red lists of
hornworts and liverworts (SABOVLJEVIC et al. 20244), and mosses (SABOVLJEVIE
et al. 2024b). The recent red lists of Serbia, which is a neighbouring country of
Bulgaria, give a very good overview of the threat status of the species in the region.
Therefore, it was very useful to consider them. In some cases the red list of the
neighbouring Romania was also considered (STEFANUT 2012). Abbreviations of
red list categories are as follows: CR = critically endangered, EN = endangered,
VU = vulnerable, NT = near threatened, DD = data deficient. The European
distribution (floristical element categorisation) of species is given according to
DULL (1983) for liverworts and DULL (1984, 1985) for mosses, while country
distributions in Europe and red list status in countries according to HODGETTS
and LOCKHART (2020), with updates where relevant.

RESULTS AND DISCUSSION

During this study, we identified a total of 183 bryophyte taxa, i.e. one horn-
wort (Anthocerotophyta), 33 liverworts (Marchantiophyta), and 149 mosses
(Bryophyta). The list of species is presented in Appendix. Nine taxa (two liver-
worts and 7 mosses) are reported for the first time from Bulgaria, and 130 species
are new to the Eastern Rhodopi Mts. Two species are included in the European

Studia bot. hung. 56(2), (2025) 2026
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bryophyte red list in the NT and DD category, respectively (HODGETTS et al.
2019). Twenty-seven species (6 liverworts and 21 mosses) have conservation im-
portance based on the recent knowledge on their distribution and threats affect-
ing them in Bulgaria (NATCHEVA et al. 2006) and the neighbouring countries
(SABOVLJEVIC et al. 2024a, b, STEFANUT 2012).

New additions to the Bulgarian bryophyte flora
Liverworts

Riccia michelii — It is a Mediterranean, sub-Atlantic liverwort. In the
Western Mediterranean it is known from Portugal, Spain, France, and Italy,
where it is red listed in the N'T category. It also occurs in Switzerland, where it
is VU. It is regionally extinct (RE) in Germany. In SE Europe it has records from
Albania, Bosnia-Herzegovina, Croatia, Greece, and Montenegro. In the Eastern
Rhodopi Mts it was collected in several dry grasslands near Studen Kladenets,
Golyamo Kamenyane, Kazak, and Sentse villages.

Targionia lorbeeriana — It is a Mediterranean, sub-Atlantic liverwort. It is
widely distributed in the Western Mediterranean, but CR in Italy. In SE Europe
itis known from Croatia, Greece, and Montenegro. Considering the distribution
of the species, the Bulgarian populations are at the northern edge of its range. In
the Eastern Rhodopi Mts it was collected in a dry grassland near Kazak village.

Mosses

Didymodon nicholsonii — It is an Atlantic, sub-Mediterranean species living
on rocks in streams and rivers, often below flood level (SMITH 2004). It has a spo-
radic distribution from the Atlantic coast to Eastern Europe; known from Great
Britain, Ireland, Balearic Islands, Canary Islands, Portugal, Spain, France, Italy,
Belgium, the Netherlands, Germany, and Luxembourg, where it is red listed as
VU. In SE Europe it has records from Albania, Greece, Montenegro, Serbia, and
Slovenia. It is included in the recent red list of Serbia as VU due to its restricted
area of occupancy and number of locations. In the Eastern Rhodopi Mts it was
found in two sites by River Avrenska and at Studen Kladenets Dam.

Didymodon tophaceus subsp. erosus — This taxon has recently been described
as Didymodon erosus from northwestern Spain by JIMENEZ et al. (2004). Later on,
studies on the Didymodon tophaceus complex by KUCERA et al. (2018) reduced
Didymodon erosus to the subspecies level. The taxon is known from the following
countries so far: France, Portugal, Spain, Austria, Germany, Luxembourg, and
Hungary. From SE Europe it has been reported from Albania. It does not seem to
be rare in the Eastern Rhodopi Mts evidenced by collections from four localities.

Studia bot. hung. 56(2), (2025) 2026
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Epipterygium tozeri — It is a sub-Atlantic, Mediterranean species widely
distributed in the Western Mediterranean. It also has records from Great Britain
and Ireland. It is also known from Switzerland, where it is red listed as VU. In
SE Europe it has records from Greece, Montenegro, and the European part of
Turkey. In the Eastern Rhodopi Mts it was found on soil at a streambank near
Chernichevo village.

Lewinskya acuminata — It is a sub-Mediterranean, montane epiphyte.
It is widely distributed in the Western Mediterranean region, and it is known
from Great Britain, where it is red listed as VU. It has records from Belgium,
the Netherlands, Switzerland, and Germany, where it is extremely rare. In SE
Europe it occurs in Albania, Bosnia-Herzegovina, Croatia, Greece, Montenegro,
and Slovenia. In the Eastern Rhodopi Mts it was found on the bark of a Quercus
pubescens tree at mine Zvezdel.

Orthotrichum schimperi — It is an epiphyte species which was previously
treated as a synonym of Orthotrichum pumilum Sw. in many flora works (FREY et
al. 1995, SCHAFER-VERWIMP 2001), therefore it has not received adequate atten-
tion in many regions. It has a wide distribution in Europe; however, it is red listed
in Portugal as CR, in Great Britain as VU, and in Sicily as NT. In Finland and
Switzerland, it is in the DD category. In SE Europe it was known from almost all
SE European countries except Bulgaria, the European part of Turkey, and North
Macedonia. Later on, it has also been reported from the latter country (PAPP et
al. 2024a4). In the Eastern Rhodopi Mts it was collected at two sites from Salix and
Quercus barks.

Schistidium dupretii — It has a wide, but sporadic distribution in Europe,
but probably it is still under-recoded. In SE Europe it is known from almost all
countries except Bosnia-Herzegovina, Bulgaria, and the European part of Turkey.
It is included in the recent red list of Serbia as VU due to its restricted area of oc-
cupancy and number of locations. In the Eastern Rhodopi Mts several patches
were collected at Spahievo village on an andesite outcrop.

Scorpiurium sendtneri — It is a sub-Mediterranean species. It has a sporadic
distribution. In the Western Mediterranean it is known from Portugal, France, Italy,
and Spain, where itis in the DD category. In SE Europe it occurs in Albania, Croatia,
Greece, Montenegro, and Slovenia, where it is red listed as EN. In the Eastern
Rhodopi Mts it was found on andesite rocks by River Arda near Madzharovo.

Taxonomically noteworthy records

Cepbaloziella divaricata var. scabra — It is a sub-Atlantic taxon. It is distin-
guished from var. divaricata by having strongly dentate leaves, verruculose cuticle,
and frequently large conical outgrowths on the back part of the leaves below the

Studia bot. hung. 56(2), (2025) 2026
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sinus (DAMSHOLT 2002). It lives on exposed, dry acidic cliffs, ledges, and sandy
heaths in Scandinavia (DAMSHOLT 2002). In Great Britain and Austria it inter-
grades with more typical forms and according to SMITH (1990) and KOCKINGER
(2017) it cannot be maintained even at varietal rank. The specimens collected in
many localities in the Eastern Rhodopi Mts contain a lot of shoots matching with
the description of this taxon.

Fig. 4. An underleaf of Cephaloziella divaricata var. scabra (loc. 2).

Studia bot. hung. 56(2), (2025) 2026
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Lewinskya fastigiata — It is an epiphyte species of the temperate zones of
Europe. Its previous name, Orthotrichum fastigiatum Bruch ex Brid., was treated
as a synonym of Orthotrichum affine Schrad. ex Brid. in many widely used check-
lists (HILL et al. 2006, Ros et al. 2013). Lewinskya fastigiata was reinstated by
VIGALONDO et al. (2019), on the basis of integrative taxonomic analyses on the
Lewinskya affinis complex. Therefore, the distribution of this taxon should be re-
investigated. In Bulgaria it was known from the Central Rhodopi Mts (GANEVA
and DULL 1999). In the Eastern Rhodopi Mts it does not seem to be rare, several
patches were collected at four localities.

Species of conservation interest
Liverworts

Cepbhaloziella hampeana — This is a northern sub-Atlantic liverwort, which
is known in Bulgaria from Rila (STEFANOFF and PETROV 1962) and the Vitosha
Mts (DIMITROV et al. 2015). It is included in the Bulgarian red list as CR.

Clevea byalina — So far, it is known from the Pirin (PETROV 1962, MEINUN-
GER 1975), Rila, and the Western Rhodopi Mts (SMARDA 1970). Despite being
a subarctic-subalpine species according to DULL (1983), in Bulgaria it has been
found at fairly low elevation under sub-Mediterranean climates, e.g. 400 m in
this study and 850 m in the Southern Pirin Mts, as well as at 2,500 m in the cen-
tral part of the Pirin Mts. It has a wide, but scattered distribution in Europe. It
is red listed in many countries where it occurs. It is known from Finland (EN),
Norway, Svalbard, Sweden, Great Britain (CR), Andorra, Balearic Islands,
France, Italy (CR), Spain, Austria (VU), Hungary, (EN), Germany (EN), Poland
(VU), Slovakia (VU), and Switzerland (VU). In SE Europe it occurs in almost all
countries except Bosnia-Herzegovina, Serbia, and the European part of Turkey.
It is also red listed in Montenegro as CR and in Slovenia as VU. Towards east it
is known from the Caucasus, Crimea, Ukraine, and NE and NW Russia. It is red
listed as VU in Bulgaria.

Corsinia coriandrina — This species is known from the Black Sea coast (PET-
KOFF 1908), the Strandzha Mts (PETROV 1963), and the Valley of River Struma
(NATCHEVA 2024). Despite the fact that this sub-Atlantic, Mediterranean spe-
cies is red listed as EN in Bulgaria, recent data suggest that it is more widespread
in areas with sub-Mediterranean climate.

Scapania compacta — This is the second report and the first recent record of
this species in Bulgaria. It has been found only at two localities in the Strandzha
Mts (PETROV 1963). It is a sub-Atlantic, sub-Mediterranean element. It is EN ac-
cording to the Bulgarian bryophyte red list. It is also included in the bryophyte
red list of Romania, in the DD category.

Studia bot. hung. 56(2), (2025) 2026
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Mannia androgyna — It has only one published record in Bulgaria, from the
Southern Pirin Mts (PETROV 1962). It is a Mediterranean liverwort; hence these
populations are at the northern edge of its distribution range. It is red listed as
CR in Bulgaria.

Riccia crozalsii — This Atlantic, Mediterranean liverwort has recently been
reported as new for the Bulgarian bryophyte flora partly based on the collections
in 2019 in the Eastern Rhodopi (ELLIS et al. 2024). Beside the Eastern Rhodopi
Mts, it is known from the Struma valley (Western Bulgaria).

Mosses

Atrichum angustatum — In Bulgaria it is known from Eastern Stara Planina
(STEFANOFF and PETROV 1962), Strandzha (PAaPP ez al. 2011), and the Forebalkan
Mts (NATCHEVA and GYOSHEVA 2016). It is a sub-Mediterranean species being
in DD category according to the Bulgarian red list. It is N'T in Serbia due to its
restricted area of occupancy and number of locations.

Bartramia aprica — It has only one locality in Bulgaria in the Valley of River
Struma (LUTH 2007). This sub-Atlantic, Mediterranean species is in the DD cat-
egory in Serbia.

Bryum gemmiparum — It is the first recent record of the species in Bulgaria.
Until now, it has been reported only from the Vitosha Mts (PODPERA 1911). This
sub-Atlantic, sub-Mediterranean species is red listed as VU in Bulgaria. It is also
VU in Serbia due to restricted and declining area of occupancy and number of
locations and CR in Romania for similar reasons.

Cheilothela chloropus — It is the first documented report of this species in
Bulgaria. It has been mentioned by VELENOVsKY (1902), however the voucher
specimen in Velenovsky’s collection at PR was revised to Ditrichum flexicaule.
Therefore, the species was excluded from the bryophyte flora of Bulgaria (NATCHE-
va and GANEVA 2018). This Atlantic, Mediterranean species is included in the
Bulgarian red list as VU. In the Serbian red list it is placed in the DD category.

Coscinodon cribrosus — It is known from the western and central part of the
Stara Planina Mts (GANEVA 2002, NATCHEVA 2003). This is a boreal-temperate
species living on acidic rocks (SMITH 2004). It is red listed as VU in Bulgaria. Its
sporadic distribution in the region is the consequence of the predominance of
calcareous bedrocks in the Balkans. It is NT in Romania.

Dicranella cerviculata — It is the first recent and documented report of
the species in Bulgaria. It is known only from the Vitosha Mts (STEFANOFF and
PETROV 1962). Itis a boreal species living on damp acidic or gravelly soil (SMITH
2004). It has a pioneer character (SAUER 2000). In Hungary, it occurs in a single
known location, on the aluminium-containing soil of an abandoned mining area
(ERZBERGER and PAPP 2004). It is in the DD category in Bulgaria.

Studia bot. hung. 56(2), (2025) 2026
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Dicranella howei — This species has recently been added to the bryophyte
flora of Bulgaria from the Strandzha Mts (PAPP ez al. 2011), and this is the second
report for the country. This Atlantic, Mediterranean species is red listed as NT in
Serbia due to restricted and declining area of occupancy and number of locations.
In spite of its Mediterranean character, itis also present in many Central European
countries, e.g. Austria, Hungary, Germany, Luxemburg, and Switzerland, where
itis VU. In Hungary it occurs in arid habitats like saline grassland and loess cliffs.

Fissidens viridulus — In Bulgaria it is known from the Central Rhodopi Mts,
North Black Sea coast, and the Forebalkan (BP and SOM herbarium data). This
sub-Mediterranean species is probably under-recorded due to its minute size. It is
red listed as VU in Serbia due to restricted and declining area of occupancy and
number of locations. It is NT in Romania.

Grimmia longirostris — 'This is the second known locality of the species in
Bulgaria, the first being in the Rila Mts (GANEVA and DULL 1999). It is a boreal,
montane species and red listed as VU in Bulgaria.

Grimmia mueblenbeckii — This species is known so far only from Rila (LUTH
2007), Western Stara planina (GANEVA et al. 2008), and the Central Rhodopi Mts
(BLOCKEEL 1994). This is a species of the temperate zones of Europe living on
exposed acidic rocks (SMITH 2004) and red listed as VU in Bulgaria. It is also
VU in Romania due to restricted and declining area of occupancy and number
of locations. Its sporadic distribution in the region is the consequence of the pre-
dominance of calcareous bedrocks in the Balkans.

Gyroweisia tenuis — The specimen collected in the Eastern Rhodopi is the
first valid record of this species in Bulgaria. It had been reported for the first time
from Bulgaria from the Strandzha Mts (PAPP et al. 2011), then later it had a record
from the northern Black Sea coast (PAPP et al. 2018), however these specimens de-
posited in the BP herbarium have been revised to Gymnostomum calcareum. Both
turned out to be small forms of G. calcareum. It is a sub-Mediterranean and sub-
Atlantic montane element. It is widely distributed in Europe, but red listed in many
countries, e. g. Finland (CR), Ireland (VU), Norway (NT), Sweden (VU), Portugal
(CR), Spain (DD), Austria (Risk assumed), Czech Republic (VU), Germany (NT),
Slovakia (VU), Hungary (N'T), Latvia (Rare), and Lithuania (VU). In SE Europe it
is known from all countries except Bosnia-Herzegovina, however red listed as VU
in Romania and EN in Slovenia. There are many reports from the Balkan countries,
but these should be carefully checked because many specimens are misidentified
(PAPP et al. 2023, 2024b). GUERRA et al. (2006) also mention that this species is
rarer in the Iberian Peninsula than it seems on the basis of literature data, because
it is frequently mistaken for Gymnostomum species. In the Eastern Rhodopi Mts it
was found in a cave entrance on metaserpentine rock near Gorna Yakovica village
and on sandstone rock by River Arabadzhiiska near Dzherovo village.
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Philonotis calcarea — This subboreal element of wetlands is NT in Europe,
because its habitat extent and quality are continuously decreasing in Europe
(SABOVLJEVIC et al. 2019). It is also VU in Serbia due to restricted and declin-
ing area of occupancy, number of locations, and number of mature individuals.
It is in the group of medium conservation priority in Europe according to the
Priority Scores for conservation (BISANG et al. 2025). In Bulgaria it is relatively
widespread but until now it has not been reported from the Eastern Rhodopi Mts
(NATCHEVA and GANEVA 2005).

Philonotis capillaris — Until now, it has been reported from two localities
(PETROV 1963, PAPP et al. 2011). This northern sub-Atlantic species is vulner-
able (VU) in Bulgaria. It is also red listed in Serbia as EN due to restricted and
declining area of occupancy and number of locations, and also EN in Romania
for similar reasons.

Philonotis marchica — Known from four floristic regions in Bulgaria (Na-
TCHEVA and GANEVA 2005) This sub-Mediterranean species is endangered (EN)
in Bulgaria. It is also red listed in Serbia as VU due to restricted and declining
area of occupancy, number of locations, and number of mature individuals. It is
NT in Romania.

Rhbynchostegiella curviseta — This species is a relatively new addition to the
bryophyte flora of Bulgaria and it is known from the Western Stara Planina (PAPP
et al. 2006), the Strandzha Mts (PAPP et al. 2011), and the Northern Black Sea
coast (PAPP et al. 2018). This sub-Mediterranean, sub-Atlantic element is in DD
category in Serbia and in Romania.

Rhynchostegium confertum — In Bulgaria it is known form three localities
(PETROV 1962, MICKIEWICZ et al. 1966, NATCHEVA and GANEVA 2022). This
sub-Mediterranean, Atlantic element is red listed as NT in Bulgaria. However, this
species is widespread in the Balkans, which is evidenced by several recent collec-
tions even from the neighbouring countries, like Serbia (PAPP ez al. 2016, 2019),
Northern Macedonia (PAPP et al. 2020), and Greece (PAPP and TSAKIRI 2011).

Schistidium papillosum — Until now, this species has been known only from
the Pirin Mts (LUTH 2007). It is a boreo-arctic, montane species (SMITH 2004).
It does not seem to be rare in the Balkans, where acidic bedrocks occur. It has
several records from the neighbouring Serbia (PAPP and ERZBERGER 2007, PAPP
et al. 2012, 2016), Northern Macedonia (PAPP and ERZBERGER 2012, PAPP et al.
2024c), and Greece (PAPP and TSAKIRI 2017).

Scorpiurium circinatum — This Atlantic, Mediterranean species is red listed
as EN in Bulgaria and it is in DD category in the Serbian red list. In Bulgaria it is
known from several localities in the eastern part of the country (NATCHEVA and
GANEVA 2005, PAPP et al. 2011, 2018). Considering the distribution of the spe-
cies, the Bulgarian populations are at the northern edge of its range.
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Syntrichia latifolia — This is a species of the temperate zones of Europe liv-
ing on tree barks near larger watercourses (AHRENS and NEBEL 2000). There is
only one old report of this species in Bulgaria (STEFANOFF and PETROV 1962).
Therefore, it is red listed as CR in Bulgaria. It is VU in Romania due to restricted
and declining area of occupancy and number of locations.

Syntrichia princeps — This Atlantic, sub-Mediterranean species is red listed
in Bulgaria as VU and it is known from only one floristical region — Pirin (SIMON
and VAJDA 1959). It is in DD category in Serbia, and CR in Romania.

Syntrichia subpapillosissima — It is on the European red list as DD. It is
treated as an Atlantic, Mediterranean species by DULL (1984). Being similar in
the field to the common Syntrichia ruralis it is under-recorded, and its distribu-
tion is still not well known. There is only one location in Bulgaria (PAPP et al.
2018). It is VU in Serbia due to restricted and declining area of occupancy and
number of locations.

Some other red-listed species in Bulgaria collected in the Eastern Rhodopi
like Fissidens crassipes (VU), Marsupella funckii (VU), Microeurhynchium pumilum
(EN), Oxyrrhynchium schleicheri (CR), Scleropodium touretii (EN), Syntrichia
papillosa (EN), Trichodon cylindricus (VU), and Trichostomum brachydontium
(VU) turned out to be not rare or threatened in the country based on investiga-
tions after the publication of the Bulgarian red list (NATCHEVA et al. 2006).

Bryophyte vegetation

The region is rich in dry grasslands and dry rocky places (Figs 5, 6, 7), which
maintain high bryophyte diversity; 51.6% of the species collected live in these
habitats. In the bryophyte assemblages of these dry habitat types sub-Atlantic-
sub-Mediterranean and Atlantic-Mediterranean species have the highest pro-
portion (47.8%). The species of the temperate zones of Europe are also impor-
tant constituents (32.6%). The proportion of boreal, subboreal species is 19.6%.
They occupy and are sporadically found mostly in more shaded, humid micro-
habitats, like rocks crevices. Among the most frequent species of Mediterranean
character several thalloid liverworts can be mentioned, like Mannia androgyna,
Oxymitra incrassata, Riccia ciliata, R. ciliifera, R. crozalsii, R. nigrella, R. michelii,
Reboulia hemisphaerica, and Targionia hypophylla. The most frequent sub-Atlan-
tic-sub-Mediterranean, and Atlantic-Mediterranean species are the following:
Cynodontium bruntonii, Encalypta vulgaris, Dialytrichia mucronata, Didymodon
luridus, Didymodon insulanus, Grimmia laevigata, G. tergestina, Pleuridium subu-
latum, Scleropodium touretii, Syntrichia princeps, S. subpapillosissima, Tortella
squarrosa, Trichostomum brachydontium. Barbula unguiculata, Brachytheciastrum
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Fig. 6. Dry serpentine grassland near Kazak (loc. 7).

Studia bot. hung. 56(2), (2025) 2026



18 PAPP, B., GOSPODINOYV, G. and NATCHEVA, R.

Fig. 7. Acidic tufa rocky slopes at mine Zvezdel (loc. 11).

velutinum, Cephaloziella divaricata, Ceratodon purpureus, Grimmia muehlenbe-
ckii, G. pulvinata, Homalothecium lutescens, Hypnum cupressiforme var. lacunosum,
Orthotrichum anomalum, Polytrichum juniperinum, P. piliferum, Ptychostomum
capillare, P. imbricatulum, Riccia sorocarpa, Syntrichia rvuralis, Tortula muralis,
Trichostomum crispulum, Weissia controversa are the most frequently found spe-
cies of the temperate zones of Europe. Only two boreal (Coscinodon cribrosus,
Racomitrium canescens) and a subboreal species (Grimmia ovalis) can be men-
tioned as common in these habitats.

On the shaded rocks and on acidic soil in forests, among the frequent,
characteristic species we can find species of the temperate zones of Europe and
sub-Atlantic, sub-Mediterranean species almost in the same number. Dicranella
heteromalla, Fissidens bryoides, Fissidens dubius, F. taxifolius, Plagiomnium affine,
P. undulatum, and Pseudoscleropodium purum are the most frequent temperate
species, while Cirriphyllum crassinervium, Lejeunea cavifolia, Microeurhynchium
pumilum, Oxyrrbynchium schleicheri, Rhynchostegium confertum, and Tortula
schimperi are frequently found sub-Atlantic, sub-Mediterranean elements. In
these habitat types a few boreal (e.g. Mnium stellare and Plagiothecium cavifo-
lium) and subboreal (Dicranum scoparium, Plagiochila porelloides, and Tortula
subulata) species are also characteristic.
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In the species composition of the aquatic-riparian bryophyte vegetation
formed at rivers, streams, and rivulets (Figs 8, 9) species of the temperate zones
of Europe and sub-Atlantic, sub-Mediterranean, and Mediterranean elements
also take part almost in the same proportion. Apopellia endiviifolia, Cratoneuron
Sfilicinum, Hygroamblystegium tenax, Poblia melanodon, Ptychostomum pseudotri-
quetrum, and Rhynchostegium riparioides are the most frequent temperate spe-
cies, while Bryum gemmiparum, Cinclidotus fontinaloides, Didymodon nicholsonii,
D. sinuosus, Imbribryum alpinum, Lunularia cruciata, and Orthotrichum cupula-
tum var. riparium can be mentioned as frequent sub-Mediterranean, Mediter-
ranean species. Only two species of northern distribution are common in the re-
gion in this habitat; the boreal, montane Philonotis tomentella and the subboreal
Brachythecium rivulare.

The epiphyte flora mainly consists of species of the temperate zones of
Europe, like Frullania dilatata, Radula complanata, Homalothecium sericeum,
Hypnum cupressiforme, Leucodon sciuroides, Lewinskya affinis, L. fastigiata, Ortho-
trichum pumilum, O. schimperi, Syntrichia latifolia, and S. papillosa, but species
with sub-Atlantic, sub-Mediterranean character also frequently appear in this
habitat, too, e.g. Lewinskya acuminata, L. striata, Orthotrichum stramineum, O.
tenellum, Pulvigera lyellii, and Zygodon rupestris.

Fig. 8. River Avrenska between Arven and Devesilovo villages (loc. 6).
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CONCLUSIONS

A

.
Fig. 9. Below the wall of the Studen Kladenets Dam, loc. Sheitan dere, andesitobasaltic rocks by
the river (loc. 14).

A bryological investigation in special habitats formed on metal-rich igne-
ous bedrock in the Eastern Rhodope Mountains has revealed several new na-
tional records and data on species of conservation interest. Most of the new
additions to the Bulgarian bryophyte flora are species with sub-Mediterranean,
Mediterranean, and sub-Atlantic distribution. Similar conclusions can be drawn
about the species of conservation interest. The results suggest that the study area
maintains high bryophyte diversity and species of Mediterranean character play
an important role in the species composition of each habitat type. This very valu-
able bryophyte flora has developed in many cases in areas under high anthropo-
genic influence and pressure (e.g. at or nearby mining areas). Finally, we have
to highlight the necessity of further research and adequate protection of these
diverse bryophyte assemblages.

* X %
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Osszefoglalé: ,,A Fémkété kriptogdmok — egy alig ismert csoport nagy természetvédelmi érté-
ke” cimii 2019-2021 kozote folyd kétoldalt akadémiai kutatdsi projekt keretében, 2019-ben a Kelet-
Rodope hegység ércben gazdag lel6helyein, felhagyott banyak és meddéhanydk térségében, valamint
szerpentinit és homokké alapkdzetii teriileteken vizsgaltuk a mohaflérat. Osszesen 183 taxont (egy
becdsmohat, 33 majmohat és 149 lombosmohat) gytjtdtiink. Kilenc mohét (két majmohét és 7 lom-
bosmohét) el8sz6r mutattunk ki Bulgaria teriiletérél, amelyek a kovetkez8k: Riccia michelii, Targionia
lorbeeriana, Didymodon nicholsonii, D. tophaceus subsp. erosus, Epipterygium tozeri, Orthotrichum
schimperi, Lewinskya acuminata, Schistidium dupretii és Scorpiurium sendtneri. Két faj (Philonotis
calcarea és Syntrichia subpapillosissima) szerepelnek a 2019-ben publikalt IUCN Eur6épai Moha Vo6ros
Listan a veszélyeztetettséghez kozeli (NT), illetve az adathidnyos (DD) kategéridban. Természetvé-
delmi szempontbdl 27 faj (6 méjmoha és 21 lombosmoha) rendkiviil fontosnak tekinthetd, elssor-
ban bulgdriai és balkani szorvanyos elterjedésiik, illetve az ket veszélyeztetd tényez6k alapjan.
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Appendix — Complete list of bryophyte records. The numerals following the
species names refer to the collection sites described above.

Liverworts

Apopellia endiviifolia (Dicks.) Nebel et D. Quandt - 5, 6, 9 - siliceous rock.

Barbilophozia barbata (Schmidel ex Schreb.) Loeske — 1, 4 — siliceous rock.

Barbilophozia sudetica (Nees ex Huebener) L. S6derstr., De Roo et Hedd. — 1 —
siliceous rock.

Cephaloziella divaricata (Sm.) Schiffn. var. divaricata - 5, 8x, 10, 12 - siliceous rock.

Cephaloziella divaricata (Sm.) Schiffn. var. scabra (M. Howe) Haynes — 1, 2, 12 —
siliceous rock.

Cephaloziella hampeana (Nees) Schiffn. ex Loeske — 8x — soil.

Clevea hyalina (Sommerf.) Lindb. - 5 - soil.

Conocephalum conicum (L.) Dumort. — 6 - siliceous rock.
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Corsinia coriandrina (Spreng.) Lindb. — 10 — soil.

Frullania dilatata (L.) Dumort. - 1, 3, 6,7, 8x, 9, 11, 12 — bark of Alnus, Quercus,
Acer monspessulanum, rocks.

Frullania tamarisci (L.) Dumort. — 2, 5 — siliceous rock.

Lejeunea cavifolia (Ehrh.) Lindb. — 3, 9 - siliceous rock.

Lophocolea beterophylla (Schrad.) Dumort. — 8, 8x, 9 — soil, rock.

Lophoziopsis excisa (Dicks.) Konstant. et Vilnet — 1 - siliceous rock.

Lunularia cruciata (L.) Dumort. ex Lindb. - 3, 8x, 14 - siliceous rock, soil.

Mannia androgyna (L.) A. Evans - 3, 10 - siliceous rock.

Marsupella funckii (F. Weber et D. Mohr) Dumort. — 2 - siliceous rock.

Marsupella spbacelata (Giesecke ex Lindenb.) Dumort. — 2 - siliceous rock.

Oxymitra incrassata (Brot.) Sérgio et Sim-Sim - 4, 5x, 7 — siliceous rock, soil.

Phaeoceros carolinianus (Michx.) Prosk. — 8 — soil.

Plagiochila porelloides ('Torr. ex Nees) Lindenb. — 1, 9 — siliceous rock.

Porella cordaeana (Huebener) Moore — 9 - siliceous rock.

Radula complanata (L.) Dumort. — 3, 9 — siliceous rock, Quercus bark.

Reboulia bemisphaerica (L.) Raddi - 2, 3, 4, 5, 7, 8x, 10, 12 — siliceous rock, soil.

Riccia ciliata Hoffm. — 5x, 7, 10 — soil.

Riccia ciliifera Link ex Lindenb. - 4, 5x, 7, 10 - siliceous rock, soil.

Riccia crozalsii Levier — 7, 10 — soil.

Riccia michelii Raddi — 4, 5x, 7, 10 — siliceous rock, soil.

Riccia nigrella DC. - 5x, 7 — soil.

Riccia sorocarpa Bisch. — 3,9, 10 - siliceous rock.

Scapania compacta (Roth) Dumort. — 1, 2 — siliceous rock.

Solenostoma byalinum (Lyell ex Hook.) Mitt. — 8x - soil.

Targionia bypophylla L. — 3, 4 — siliceous rock.

Targionia lorbeeriana Mill. Frib. - 7 - soil.

Mosses

Alleniella complanata (Hedw.) S. Olsson, Enroth et D. Quandt — 9 - siliceous rock.

Amblystegium serpens (Hedw.) Schimp. — 9 - siliceous rock.

Atrichum angustatum (Brid.) Bruch et Schimp. — 12 — bank of an artificial lake.

Atrichum undulatum (Hedw.) P. Beauv. — 8x — soil.

Barbula unguiculata Hedw. - 2, 4,9, 11, 12 - siliceous rock.

Bartramia aprica Mill. Hal. - 10 - soil.

Bartramia pomiformis Hedw. — 2 — siliceous rock.

Brachytheciastrum velutinum (Hedw.) Ignatov et Huttunen - 2, 3, 9, 12 - sili-
ceous rock.

Brachythecium albicans (Hedw.) Schimp. — 1 - siliceous rock.

Brachytbhecium rivulare Schimp. — 8,9, 13 - rock.

Studia bot. hung. 56(2), (2025) 2026



BRYOPHYTE FLORA OF THE METALLIFEROUS AREAS IN BULGARIA 27

Brachythecium rutabulum (Hedw.) Schimp. — 5 — siliceous rock.

Bryum gemmiparum De Not. - 4, 6, 14 - siliceous rock.

Calliergonella cuspidata (Hedw.) Loeske — 8, 8x — rock.

Campyliadelpbus chrysophyllus (Brid.) R. S. Chopra — 12 - siliceous rock.

Ceratodon purpureus (Hedw.) Brid. - 1, 2, 5, 7, 8x, 9, 10, 11, 12, 13 - siliceous
rock, soil.

Cheilothela chloropus (Brid.) Broth. — 5 - siliceous rock.

Cinclidotus fontinaloides (Hedw.) P. Beauv. — 4, 6 — siliceous rock.

Cinclidotus riparius (Host ex Brid.) Arn. — 4 - siliceous rock.

Cirriphyllum crassinervium (Taylor) Loeske et M. Fleisch. - 3, 4 — siliceous rock.

Coscinodon cribrosus (Hedw.) Spruce — 1, 2, 3, 11 — siliceous rock.

Cratoneuron filicinum (Hedw.) Spruce — 4, 5, 6, 9, 12, 14 — siliceous rock.

Cynodontium bruntonii (Sm.) Bruch et Schimp. - 1, 2, 3 - siliceous rock.

Dialytrichia mucronata (Brid.) Broth. - 4, 5, 14 — siliceous rock.

Dicranella cerviculata (Hedw.) Schimp. - 1 — soil.

Dicranella beteromalla (Hedw.) Schimp. - 1, 2, 8 - soil, siliceous rock.

Dicranella howei Renauld et Cardot — 11 - siliceous rock.

Dicranella schreberiana (Hedw.) Dixon — 12 — bank of an artificial lake.

Dicranella varia (Hedw.) Schimp. — 12 — bank of an artificial lake.

Dicranoweisia cirrata (Hedw.) Lindb. — 1 - siliceous rock.

Dicranum scoparium Hedw. - 1, 2, 8, 8x, 9, 12 — siliceous rock, soil.

Didymodon acutus (Brid.) K. Saito — 7 - soil.

Didymodon insulanus (De Not.) M. O. Hill - 2, 3, 4, 5x, 6, 8, 8x, 9 — siliceous
rock, soil.

Didymodon luridus Hornsch. — 6, 12, 13 - siliceous rock.

Didymodon nicholsonii Culm. - 6, 14 - siliceous rock.

Didymodon sinuosus (Mitt.) Delogne — 1, 14 — siliceous rock.

Didymodon spadiceus (Mitt.) Limpr. — 6 — siliceous rock.

Didymodon tophaceus (Brid.) Lisa subsp. tophaceus — 5 — siliceous rock.

Didymodon tophaceus subsp. erosus (J. A. Jiménez et J. Guerra) Jan Kudera — 5,
6, 12, 14 — siliceous rock.

Didymodon vinealis (Brid.) R. H. Zander — 9 - siliceous rock.

Ditrichum pusillum (Hedw.) Hampe — 2, 8x — soil.

Encalypta vulgaris Hedw. — 5, 11 — siliceous rock, lime containing schistose rock.

Epipterygium tozeri (Grev.) Lindb. — 8x — soil.

Eucladium verticillatum (With.) Bruch et Schimp. — 14 - siliceous rock.

Eurbynchiastrum pulchellum (Hedw.) Ignatov et Huttunen — 3 - siliceous rock.

Fissidens bryoides Hedw. - 3, 8x, 9 — siliceous rock.

Fissidens crassipes Wilson ex Bruch et Schimp. — 14 - siliceous rock.

Fissidens dubius P. Beauv. var. dubius — S, 12 — siliceous rock.
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Fissidens dubius var. mucronatus (Limpr.) Kartt., Hedenés et L. Soderstr. - 7 - soil.

Fissidens taxifolius Hedw. — 8x, 9 — soil.

Fissidens viridulus (Sw. ex anon.) Wahlenb. — 7 — soil.

Fontinalis antipyretica Hedw. — 8 — rock.

Funaria bygrometrica Hedw. - 5 - siliceous rock.

Grimmia laevigata (Brid.) Brid. - 1, 3,4, 5,7, 11, 13, 14 — siliceous rock.

Grimmia lisae De Not. - 1, 3, 4, 5, 7, 13, 14 — siliceous rock.

Grimmia longirostris Hook. — 14 — siliceous rock.

Grimmia mueblenbeckii Schimp. — 1, 2, 3, 11, 12 — siliceous rock.

Grimmia ovalis (Hedw.) Lindb. - 1, 3, 5,7, 11, 12, 13 - siliceous rock.

Grimmia pulvinata (Hedw.) Sm. - 2, 4, 5,9, 11, 13 - siliceous rock.

Grimmia tergestina Tomm. ex Bruch et Schimp. — 11, 13 - siliceous rock.

Grimmia trichophbylla Grev. — 11 - siliceous rock.

Gyroweisia tenuis (Hedw.) Schimp. — 12, 13 - siliceous rock.

Heduwigia ciliata (Hedw.) P. Beauv. — 11 - rock.

Hedwigia emodica Hampe ex Miill. Hal. - 3, 10, 13 - siliceous rock.

Homalothecium aureum (Spruce) H. Rob. — 4 - siliceous rock.

Homalothecium lutescens (Hedw.) H. Rob. - 2,5, 9, 11 - siliceous rock.

Homalothecium sericeum (Hedw.) Schimp. — 1, 3, 8x, 9, 11 — Quercus bark, rock.

Hygroamblystegium tenax (Hedw.) Jenn. — 6, 9 — siliceous rock.

Hygrobypnum luridum (Hedw.) Jenn. — 13 - siliceous rock.

Hypnum cupressiforme Hedw. var. cupressiforme - 1,3,5,6,7,8,9,10, 11, 13, 14
- siliceous rock, bark of Alnus, Quercus, Acer monspessulanum, soil.

Hypnum cupressiforme var. lacunosum Brid. - 2, 4,7, 11, 12 - siliceous rock.

Imbribryum alpinum (Huds. ex With.) N. Pedersen - 4, S, 8x, 10, 11, 12, 13 -
siliceous rock.

Isothecium alopecuroides (Lam. ex Dubois) Isov. — 9 — siliceous rock.

Kindbergia praelonga (Hedw.) Ochyra — 8x — soil.

Leptodictyum riparium (Hedw.) Warnst. — 14 - siliceous rock.

Leucodon sciuroides (Hedw.) Schwagr. — 1, 3, 7, 8x — bark of Quercus, Acer mon-
spessulanum.

Lewinskya acuminata (H. Philib.) F. Lara, Garilleti et Goffinet — 11 — Quercus bark.

Lewinskya affinis (Schrad. ex Brid.) F. Lara, Garilleti et Goffinet — 3, 6 — bark of
Alnus, Salix.

Lewinskya fastigiata (Bruch ex Brid.) Vigalondo, F. Lara et Garilleti - 3, 8x, 11,
12 — Quercus, rock.

Lewinskya rupestris (Schleich. ex Schwagr.) F. Lara, Garilleti et Goffinet — 8x,
12 - rock, Quercus bark.

Lewinskya striata (Hedw.) F. Lara, Garilleti et Goffinet — 3, 6, 8x, 11 — bark of
Salix, Quercus, Alnus.
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Microeurbynchium pumilum (Wilson) Ignatov et Vanderp. — 3, 8x — siliceous
rock, soil.

Mmnium stellare Hedw. — 8x, 9 — soil, rock.

Nogopterium gracile (Hedw.) Crosby et W. R. Buck — 3 — siliceous rock.

Orthotrichum anomalum Hedw. — 3, 6, 14 — siliceous rock.

Orthotrichum cupulatum Hoffm. ex Brid. var. cupulatum — 9 — siliceous rock.

Orthotrichum cupulatum Hoffm. ex Brid. var. riparium Huebener - 5, 6, 14 —
siliceous rock.

Orthotrichum pumilum Sw. ex anon. — 7, 8x, 11 — Quercus bark.

Orthotrichum schimperi Hammar - 3, 11 — Salix bark.

Orthotrichum stramineum Hornsch. ex Brid. — 6 — Alnus bark.

Orthotrichum tenellum Bruch ex Brid. - 6, 7 — bark of Alnus, Quercus.

Oxyrrbynchium hians (Hedw.) Loeske — 5, 6, 14 — siliceous rock.

Oxyrrbynchium schleicheri (R. Hedw.) Roll - 8x, 9 — soil.

Philonotis calcarea (Bruch et Schimp.) Schimp. — 13 - siliceous rock.

Philonotis capillaris Lindb. - 2, 8x, 9 - siliceous rock.

Philonotis fontana (Hedw.) Brid. — 4 - siliceous rock.

Philonotis marchica (Hedw.) Brid. — 14 — siliceous rock.

Philonotis tomentella Molendo - 8, 8x, 9, 10 — rock.

Plagiomnium affine (Blandow ex Funck) T. J. Kop. — 3, 8x — siliceous rock.

Plagiomnium undulatum (Hedw.) T. J. Kop. - 8x, 9 - soil, rock.

Plagiothecium cavifolium (Brid.) Z. Iwats. — 8x, 9 — soil.

Pleuridium subulatum (Hedw.) Rabenh. - 4, 5, 8x, 12 — siliceous rock.

Pogonatum aloides (Hedw.) P. Beauv. — 8 — soil.

Poblia melanodon (Brid.) A.J. Shaw - 5, 9, 14 — siliceous rock.

Poblia nutans (Hedw.) Lindb. — 1 - siliceous rock, soil.

Polytrichum juniperinum Hedw. — 1, 4, 7, 10, 12 - siliceous rock.

Polytrichum piliferum Hedw. — 1, 2, 8, 8x - siliceous rock, soil.

Pseudocrossidium bornschuchianum (Schultz) R. H. Zander — 7 — soil.

Pseudoscleropodium purum (Hedw.) M. Fleisch. — 9, 11, 12 — siliceous rock.

Pterigynandrum filiforme Hedw. — 9 - siliceous rock.

Ptychostomum capillare (Hedw.) Holyoak et N. Pedersen - 1,2, 3,5,9, 11, 12, 13,
14 - siliceous rock.

Ptychostomum imbricatulum (Mill. Hal.) Holyoak et N. Pedersen - 5,7, 11, 12
— siliceous rock.

Ptychostomum pseudotriquetrum (Hedw.) J. R. Spence et H. P. Ramsay var.
pseudotriquetrum — 6, 8, 8x, 10 — siliceous rock.

Ptychostomum pseudotriquetrum var. bimum (Schreb.) Holyoak et N. Pedersen
— 6 - siliceous rock.
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Pulvigera lyellii (Hook. et Taylor) Plasek, Sawicki et Ochyra — 6, 11 - bark of
Alnus, Quercus.

Racomitrium canescens (Hedw.) Brid. — 1, 4, 5x, 10, 13 — siliceous rock.

Racomitrium elongatum Ehrh. ex Frisvoll - 8x - soil.

Racomitrium lanuginosum (Hedw.) Brid. — 3 - siliceous rock.

Racomitrium sudeticum (Funck) Bruch et Schimp. — 2 - siliceous rock.

Rbhizomnium punctatum (Hedw.) T. J. Kop. — 8x, 9 - soil, rock.

Rbynchostegiella curviseta (Brid.) Limpr. — 14 — siliceous rock.

Rhynchostegium confertum (Dicks.) Schimp. — 1, 9, 14 - siliceous rock.

Rhynchostegium megapolitanum (Blandow ex F. Weber et D. Mohr) Schimp. —
12 - siliceous rock.

Rhynchostegium riparioides (Hedw.) Cardot - 4, 5, 6, 8, 9, 14 - siliceous rock.

Schistidium apocarpum (Hedw.) Bruch et Schimp. — 8x, 9 — rock.

Schistidium crassipilum H. H. Blom - 5,6 - siliceous rock.

Schistidium duprettii (Thér.) W. A. Weber — 1 - siliceous rock.

Schistidium papillosum Culm. — 1 - siliceous rock.

Scleropodium touretii (Brid.) L. F. Koch - 2, 3 - siliceous rock.

Scorpiurium circinatum (Bruch) M. Fleisch. et Loeske — 3 - siliceous rock.

Scorpiurium sendtneri (Schimp.) M. Fleisch. - 3 - siliceous rock.

Syntrichia calcicola].]. Amann — 11 — lime containing schistose rock.

Syntrichia latifolia (Bruch ex Hartm.) Huebener — 3 — Salix bark.

Syntrichia montana Nees — 11 - siliceous rock.

Syntrichia papillosa (Wilson) Jur. — 3 — Salix bark.

Syntrichia princeps (De Not.) Mitt. — 2, 3, 5, 9 - siliceous rock.

Syntrichia ruralis (Hedw.) F. Weber et D. Mohr - 1, 2, 5,7, 11 — Quercus bark.

Syntrichia subpapillosissima (Bizot et R. B. Pierrot ex W. A. Kramer) M. T.
Gallego et J. Guerra — 5, 11, 13 — siliceous rock.

Thuidium recognitum (Hedw.) Lindb. — 9 - siliceous rock.

Tortella squarrosa (Brid.) Limpr. — 2, 4, 5,7, 10, 11, 13 — siliceous rock.

Tortula inermis (Brid.) Mont. — 11 — lime containing schistose rock.

Tortula muralis Hedw. — 6, 11, 14 — siliceous rock.

Tortula schimperi M. J. Cano, O. Werner et J. Guerra — 2, 9 - siliceous rock.

Tortula subulata Hedw. - 2, 3, 8x, 9, 11, 12 — siliceous rock, Quercus bark.

Trichodon cylindricus (Hedw.) Schimp. — 12 — bank of an artificial lake.

Trichostomum brachydontium Bruch - 4, 5, 6,7, 12 - siliceous rock.

Trichostomum crispulum Bruch - 6, 11, 12 - siliceous rock.

Weissia brachycarpa (Nees et Hornsch.) Jur. — 3, 12 - siliceous rock.

Weissia controversa Hedw. — 3, 5, 10, 12 — siliceous rock.

Zygodon rupestris Schimp. ex Lorentz — 8x — siliceous rock.
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Abstract: The occurrences of Chaenotheca species in the Bakony Mts and the Balaton Uplands
are mostly controlled by exposure, host species, and trunk height. Over the past decade, data
on six Chaenotheca species (Ch. chrysocephala, Ch. ferruginea, Ch. furfuracea, Ch. phaeocephala,
Ch. stemonea, and Ch. trichialis) were accumulated from 28 settlements in the study area. Among
them Chaenotheca chrysocephala proved to be the most common and most spectacular. All the six
lichen species predominantly prefer E, NE, and SE exposure of old oak trees, primarily Quercus
cerris and Qu. petraea, with microhabitats where adequate microclimatic conditions are ensured.

Key words: Balaton Uplands, Bakony Mts, calicioid lichens, Chaenotheca species, exposure, height,
Hungary, lichen floristics, microhabitat, new occurrences, old trees, pin lichens

INTRODUCTION

Calicioid lichens have ephemeral asci that disintegrate before the
ascospores mature, forming a mazaedium (TIBELL 1975, 1992, 1999). This group
of lichens is often referred to as “pin lichens” because of their small, needle-
like fruiting bodies (PAQUETTE et al. 2019, SELvA 2003). Most of them occur
mainly on tree bark and decaying wood. They usually prefer the base of trunks
and cracks of rough bark or hanging roots in cavities being protected from rain,
as well as decaying wood being hard, acidic, and dry (with low water content)
in relatively shady and humid habitats of stable microclimatic conditions, with
low atmospheric humidity and diffuse light (BARKMAN 1958, HOLIEN 1996).
Low-light-requiring calicioid lichen species usually prefer deep bark crevices of
north exposure, where their occurrence is also limited by the competition with
bryophytes and macrolichens (RYDBERG 1997, SINIGLA and L6kOs 2015). Due
to their unique morphology and special habitats, these species have received
increasing attention in conservation biology research, particularly because
of their role as indicator species (CorPINS and CopPPINS 2002, SELVA 2003).
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In many countries, the characterisation and evaluation of old-growth forests is
also based on calicioid species (BELL-DOYON 2021). Most of them are sensitive
to changes in the forest environment, to air pollution and to fire, and generally
indicate long-term ecological continuity (DORT and HORVERS 2021, HOFFMANN
and VAN LANDUYT 1997, SELVA 1994, 1996, 2002).

Chaenotheca species are rather tiny lichens that typically colonize decaying
wood or bark in old, natural forests (TIBELL 1980). The presence of Chaenotheca
species in a forest is closely related to the forest structure, the proportion of old
trees, and the amount of decaying or dead wood, making them excellent bioindi-
cators of natural or semi-natural forest ecosystems (LOHEMUS and LOHMUS 2011,
RIKKINEN 2003).

In Hungary the calicioid lichens and fungi are represented by ca 45 species
(30 lichen-forming and 15 non-lichenized (parasitic or saprophytic) species).
Among them 10 Chaenotheca species have been recognised up to now. These
calicioid species were studied quite thoroughly in Hungary at the beginning of
the last century, but with no records from the Bakony Mts (SZATALA 1926, 1927).
The first specimen (Chaenotheca stemonea) was collected by Odén Szatala at the
Zirc Arboretum (SzATALA 1930). Later, the number of records decreased, and
only a few occurrences were published from the Bakony Mts (VERSEGHY 1973).

The recent distribution and ecological role of Chaenotheca species in
Hungary is relatively poorly known. The species Chaenotheca phaeocephala, C. ste-
monea, and C. trichialis are most commonly found on trees in Hungarian wooded
pastures (SINIGLA and LOKOs 2015). Chaenotheca phaeocephala occurred
in sunnier locations than other species within the genus. In general, south-facing
trunks are colonised by more lichen species (RANIUS ez al. 2008).

Our aim was to register as many occurrences of Chaenotheca species as
possible in the Bakony Mts and in the Balaton Uplands and to study their habitat
preferences according to the new collections.

MATERIAL AND METHODS

A total of 107 specimens of six Chaenotheca species (Ch. chrysocephala (Ach.)
Th. Fr. 1860, Ch. ferruginea (Turner ex Sm.) Lettau 1912, Ch. furfuracea L.)
Tibell 1984, Ch. phaeocephala (Turner) Th. Fr. 1861, Ch. stemonea (Ach.)
Mill. Arg. 1862, and Ch. trichialis (Ach.) Th. Fr. 1860) collected between
2015 and 2024 around 28 settlements in the Bakony Mts and the Balaton
Uplands were deposited in the HNHM Bakony Natural History Museum
(HNHM-BMCRY). Coordinates of localities were recorded by GPS devices
(Garmin eTrex 20, Garmin GPSMAP 65sA) in HD72/EOV (Hungarian Unified
National Projection). During the field trips all observed exposures of the given
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lichen species on the phorophyte trunks have been registered and included in the
habitat analysis. The phytosociological names follow the work of KEVEY (2008).

The specimens were examined and identified using standard micro-
scopic techniques (Olympus SZX-7, Olympus CX-41, Nikon 6012867, and
Zeiss Amplival). Nomenclature of the lichen species follows Index Fungorum
(IFP 2025) and MycoBank (ROBERT et al. 2018).

RESULTS

Altogether 107 specimens of six Chaenotheca species (Ch. chrysocephala,
Ch. ferruginea, Ch. furfuracea, Ch. phaeocephala, Ch. stemonea, and
Ch. trichialis) collected around 28 settlements as new records for the Bakony Mts
and the Balaton Uplands in the past decade, were studied in relation to their
environmental traits, like exposure, host tree species, and collecting height
on the trunks. Specimen information together with differences in habitat and
substrate preferences is presented in detail in each species.

Chaenotheca chrysocephala
(Figs 1-2)

The 35 specimens of the conspicuous Chaenotheca chrysocephala have
mainly been found on Quercus cerris trunks (28), but it also occurred on
Alnus glutinosa, Qu. petraea, Qu. pubescens, and Tilia platyphyllos. They were
localized at heights between 40 cm and 200 cm on the tree trunks, mostly on
the eastern side (18 specimens) (Fig. 1), but southeastern exposure was also
preferred (Fig. 2).

Fig. 1. Conspicuous bright yellow thalli of Chaenotheca chrysocephala.

Comit. Gyér-Moson-Sopron, in loci “Als6-Cuha-szurdok”, “Kenyeri-hegy”,
prope pag. Bakonyszentlaszld, in Quercetum cerris, ad corticem Qu. cerris. (x-
y): 226085-558092, alt. cca. 260 m.s.m. Leg.: Sinigla, M., 12.03.2016 (HNHM-
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BMCRY 002334). — Comit. Veszprém , in valle “Hajagos-volgy” prope pag.
Balatonsz616s, in cacuminum Quercetum, ad corticem Qu.s cerris, (x-y): 183534-
556310, alt. cca. 323 m.s.m. Leg.: Sinigla, M.,23.04.2015 (HNHM-BMCRY
001556). — Comit. Veszprém, ad margines viam vallis “Malom-volgy”, prope
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Fig. 2. Proportions of exposures of Chaenotheca chrysocephala occurrences.

pag. Fels66rs, ad corticem Qu. cerris, (x-y): 187111-565067, alt. cca. 247 m.s.m.
Leg.: Sinigla, M.,07.05.2015 (HNHM-BMCRY 001557). - Comit. Veszprém, ad
margines viam vallis “Malom-volgy”, prope pag. Fels66rs, ad corticem
Qu. cerris, (x-y): 187001-565232, alt. cca. 230 m.s.m. Leg.: Sinigla, M., 07.05.2015
(HNHM-BMCRY 001558). — Comit. Veszprém, in vallem “Malom-volgy”,
prope pag. Fels66rs, in Quercetum petraeae-cerridis, ad corticem Qu. cerris,
(x-y): 186973-565259, alt. cca. 232 m.s.m. Leg.: Sinigla, M., 07.05.2015 (HNHM-
BMCRY 002119). — Comit Veszprém, in loci “pécselyi Fels6-erdd”, prope pag.
Pécsely, in Carpinetis Quercetum, ad corticem Qu. petraea, (x-y): 180100-551392,
alt. cca. 321 m.s.m. Leg.: Sinigla, M., 12.05.2015 (HNHM-BMCRY 002120). -
Comit. Veszprém, in loci “Fels6-erd6”, prope pag. Balatonfiired, in Quercetum
petraeae-cerridis, ad corticem Qu.s petraea, (x-y): 559038-184332, alt. cca. 388
m.s.m. Leg.: Sinigla, M., 13.05.2015 (HNHM-BMCRY 002121). - Comit.
Veszprém, in cacumine “Koloska-tet8”, prope opp. Balatonfiired, in Quercetum
cerris pubescentis, ad corticem Qu.s cerris, (x-y): 184012-561300, alt. cca. 262
m.s.m. Leg.: Sinigla, M., 13.05.2015 (HNHM-BMCRY 002122). - Comit.
Veszprém, in loci “Koloska-fels6”, prope opp. Balatonfiired, in Quercetum
petraeae-cerridis,ad corticem Qu. cerris, (x-y): 185064-560983, alt. cca. 291 m.s.m.
Leg.: Sinigla, M., 14.05.2015 (HNHM-BMCRY 002123). — Comit. Veszprém, in
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loci “Kaptalani-erdé”, prope pag. Csopak, in Quercetum cerris-Pinetum vallis,
ad corticem Qu. cerris, (x-y): 185064-560983, alt. cca. 269 m.s.m. Leg.: Sinigla,
M., 14.05.2015 (HNHM-BMCRY 002124). - Comit. Veszprém, in loci “Fajszi-
fas-legelé”, prope pag. Veszprémfajsz, ad margines viam, in Quercetum cerris
pubescentis, ad corticem Qu.s cerris, (x-y): 185673-562394, alt. cca. 290
m.s.m. Leg.: Sinigla, M., 14.05.2015 (HNHM-BMCRY 002125). — Comit.
Veszprém, in valle “Evetes-volgy” prope pag. Balatonszélés, in Quercetum
petraeae-Carpinetum, ad corticem Qu. petraea, (x-y): 182547-557967, alt. cca.
264 m.s.m. Leg.: Sinigla, M., 02.06.2015 (HNHM-BMCRY 002126). - Comit.
Veszprém, in valle “Evetes-volgy”, prope pag. Balatonsz8l6s, prope rivuli, in
Quercetum cerris pubescentis, ad corticem Qu. cerris, (x-y): 182426-557999, alt.
cca. 253 m.s.m. Leg.: Sinigla, M., 02.06.2015 (HNHM-BMCRY 002127). —
Comit. Veszprém, in valle “Evetes-volgy”, prope pag. Balatonsz6l6s, in Quercetum
cerris pubescentis, ad corticem Qu. cerris, (x-y): 182222-558080, alt. cca. 258
m.s.m. Leg.: Sinigla, M., 02.06.2015 (HNHM-BMCRY 002128). — Comit.
Veszprém, in loci “Halomi-erd6”, prope pag. Mencshely, in Quercetum cerris
pubescentis, ad corticem Qu. cerris, (x-y): 177766-548355, alt. cca. 267 m.s.m.
Leg.: Sinigla, M., 04.06.2015 (HNHM-BMCRY 002129). - Comit. Veszprém, in
loci “Koloska-felsé”, prope opp. Balatonfiired, in Quercetum petraeae-cerris, ad
corticem Qu. cerris, (x-y): 185045-560985, alt. cca. 297 m.s.m. Leg.: Sinigla, M.,
05.06.2015 (HNHM-BMCRY 002130). — Comit. Veszprém, in loci “Paloznaki-
erdd”, prope pag. Paloznak, in Quercetum petraeae-cerridis, ad corticem Quercus
cerris, (x-y): 185439-564553, alt. cca. 267 m.s.m. Leg.: Sinigla, M., 08.06.2015
(HNHM-BMCRY 002131). - Comit. Veszprém, in monte “Paloznaki-hegy”,
prope pag. Paloznak, in cacumine montis Quercetum pubescentis, ad corticem
Qu. pubescens, (x-y): 183868-565434, alt. cca. 256 m.s.m. Leg.: Sinigla,
M., 05.06.2015 (HNHM-BMCRY 002132). — Comit. Veszprém, in loci
“Hideg-kuti-séd”, prope pag. Balatonsz6l6s, in Quercetum cerris pubescentis, ad
corticem Qu. cerris, (x-y): 183565-557958, alt. cca. 292 m.s.m. Leg.: Sinigla, M.,
25.06.2015 (HNHM-BMCRY 002133). — Comit. Veszprém, in loci “Ragonya”,
prope pag. Vorostd, in Quercetum petraeae, ad corticem Qu. pubescens, (x-y):
180236-549959, alt. cca. 366 m.s.m. Leg.: Sinigla, M., 01.07.2015 (HNHM-
BMCRY 002134). - Comit. Veszprém, supra rivuli, in valle “Malom-vélgy”,
prope locum “Kopasz-tet8” prope pag. Fels6ors, in saxa Tiliaceum, ad corticem
Qu. cerris, (x-y): 186547-565721, alt. cca. 240 m.s.m. Leg.: Sinigla, M., 06.07.2015
(HNHM-BMCRY 002135). — Comit. Veszprém, in valle “Malom-vélgy”, prope
locum “Kopasz-tet8” prope pag. Fels66rs, in saxa Tiliaceum, ad corticem Tilia
platyphyllos, (x-y): 186762-565376,alt.cca.239 m.s.m. Leg.: Sinigla, M.,06.07.2015
(HNHM-BMCRY 002136). — Comit. Veszprém, in valle “Malom-vélgy”, prope
pag. Fels6ors, in saxa Tiliaceum, ad corticem Qu. cerris, (x-y): 186785-565370,

Studia bot. hung. 56(2), (2025) 2026



36 SINIGLA, M. and LOKOS, L.

alt. cca. 240 m.s.m. Leg.: Sinigla, M., 06.07.2015 (HNHM-BMCRY 002137). —
Comit. Gy6r-Moson-Sopron, in loci “6sfenyves”, prope pag. Feny6f6, in Pineti,
ad corticem Qu. cerris, (x-y): 554107-224660, alt. cca. 272 m.s.m. Leg.: Sinigla,
M., 06.07.2015 (HNHM-BMCRY 003624). — Comit. Zala, in valle “Vari-volgy”,
prope pag. Villus, in siccis graminosis, ad corticem Qu. cerris, (x-y): 514536-
166459, alt. cca. 229 m.s.m. Leg.: Sinigla, M., 16.08.2022 (HNHM-BMCRY
003587). — Comit. Veszprém, in cacumine “Nagy-var-tet8”, prope pag. Vaszoly,
in Quercetum cerris pubescentis, ad corticem Qu. cerris, (x-y): 177219-553190, alt.
cca. 298 m.s.m. Leg.: Sinigla, M., 08.07.2015 (BTM 002138). — Comit. Veszprém,
in loci “fas legel6, Als6-erdé”, prope pag. Veszprémfajsz, ad corticem Qu. cerris,
(x-y): 562665-187757, alt. cca. 320 m.s.m. Leg.: Sinigla, M., 28.12.2019 (HNHM-
BMCRY 003858). — Comit. Zala, in loci “Tétika”, prope pag. Zalaszanto,
in Quercetum cerris pubescentis, ad corticem Qu. cerris, (x-y): 513499-174375,
alt. cca. 321 m.s.m. Leg.: Sinigla, M., 17.08.2022 (HNHM-BMCRY 003588).
— Comit. Veszprém, in loci “Balazs-tet8”, prope pag. Dorgicse, in Quercetum
petraeae-cerris, ad corticem Qu. cerris, (x-y): 175248-547248, alt. cca. 296 m.s.m.
Leg.: Sinigla, M., 26.06.2015 (HNHM-BMCRY 002139). — Comit. Veszprém,
in loci “Megye-hegy”, prope opp. Balatonalmadi, in Carpinetis Quercetum vallis,
ad corticem Qu. cerris, (x-y): 192255-571272, alt. cca. 200 m.s.m. Leg.: Sinigla,
M., 21.07.2015 (HNHM-BMCRY 002140). — Comit. Veszprém, in valle “Fiiredi
Malom-volgy”, prope pag. Balatonszélés, in Quercetum petraeae-cerris, ad
corticem Qu. cerris, (x-y): 179967-557899, alt. cca. 172 m.s.m. Leg.: Sinigla, M.,
07.08.2015 (HNHM-BMCRY 002141). — Comit. Veszprém, in valle “Malom-
volgy”, prope opp. Balatonfiired, prope rivuli Carpinetis, ad corticem Qu. cerris,
(x-y): 558089-179869, alt. cca. 188 m.s.m. Leg.: Sinigla, M., 07.08.2015 (HNHM-
BMCRY 002142). - Comit. Veszprém, in loci “Istvandi-erd$”, prope pag. Uzsa,
in alnetis, ad corticem Alnus glutinosa, (x-y): 518559-175887, alt. cca. 200 m.s.m.
Leg.: Sinigla, M., 16.08.2022 (HNHM-BMCRY 003331). — Comit. Veszprém, in
loci “fas legel6”, prope pag. Veszprémfajsz, ad corticem Qu. cerris, (x-y): 562116-
186739, alt. cca. 188 m.s.m. Leg.: Sinigla, M., 20.01.2024 (HNHM-BMCRY
003820). — Comit. Veszprém, in loci “fas legel8”, prope pag. Veszprémfajsz, ad
corticem Qu. cerris, (x-y): 563414-185772, alt. cca. 300 m.s.m. Leg.: Sinigla, M.,
20.01.2024 (HNHM-BMCRY 003821).

Chaenotheca ferruginea
(Figs 3-4)

The 28 specimens of Chaenotheca ferruginea have been found mainly on Quercus
cerris (16), Qu. petraea (5) and Pinus sylvestris (6) trunks typically at heights of
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100-120 cm mainly in eastern (E) exposure (13 specimens), as well as in south-
southeastern (SSE) exposure (9 specimens).

Fig. 3. Dull greenish-yellowish orange thalli of Chaenotheca ferruginea.

Comit. Veszprém, in Quercetum, prope pag. Bakonyszentkirdly, ad
corticem Quercus cerris, (x-y): 562627-227209, alt. cca. 260 m.s.m. Leg.: Sinigla,
M., 10.05.2020 (HNHM-BMCRY 003750). — Comit. Gy6r-Moson-Sopron,
in loci “Alsé-Cuha-szurdok”, “Kenyeri-hegy”, prope pag. Bakonyszentldszlo,
in Quercetum cerris pubescentis, ad corticem Qu. cerris, (x-y): 226085-558092,
alt. cca. 260 m.s.m. Leg.: Sinigla, M., 12.03.2016 (HNHM-BMCRY 002335).
— Comit. Veszprém, in monte “Megye-hegy”, prope opp. Balatonalmadi, in
Carpinetis Quercetum, ad corticem Qu. cerris, (x-y): 192255-571272, alt. cca.
200 m.s.m. Leg.: Sinigla, M., 21.07.2015 (HNHM-BMCRY 002158). - Comit.
Veszprém, in monte “Péter-hegy”, prope opp. Balatonfiired, in Carpinetis
fossis, ad corticem Pinus sylvestris, (x-y): 182420-562028, alt. cca. 201 m.s.m.
Leg.: Sinigla, M., 22.04.2015 (HNHM-BMCRY 002143). — Comit. Veszprém,
in valle “Fiiredi Malom-volgy”, prope pag. Balatonsz6l8s, in Quercetum
petraeae-cerris, ad corticem Qu. cerris, (x-y): 179967-557899, alt. cca. 172 m.s.m.
Leg.: Sinigla, M., 07.08.2015 (HNHM-BMCRY 002161). - Comit. Veszprém, in
valle “Evetes-volgy” prope pag. Balatonsz6l6s, in Carpinetis-Quercetum petraea,
ad corticem Qu. petraea, (x-y): 182547-557967, alt. cca. 264 m.s.m. Leg.: Sinigla,
M., 02.06.2015 (HNHM-BMCRY 002153). — Comit. Veszprém, in loci “Hideg-
kuti-séd”, prope pag. Balatonsz6l8s, prope rivuli, in Carpinetis, ad corticem
Qu. cerris, (x-y): 183463-558035, alt. cca. 284 m.s.m. Leg.: Sinigla, M., 04.08.2015
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(HNHM-BMCRY 002160). - Comit. Veszprém, in loci “Képtalani-erd8”, prope
pag. Csopak, in Carpinetis Quercetum cerris, ad corticem Quercus petraea,
(x-y): 185121-562708, alt. cca. 264 m.s.m. Leg.: Sinigla, M., 14.06.2015 (HNHM-
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BMCRY 002151). — Comit. Veszprém, in cacumine “Baldzs-tetd”, prope pag.
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Fig. 4. Proportions of exposures of Chaenotheca ferruginea occurrences.

Dorgicse, in Quercetumpetraeae-cerris, ad corticem Qu. petraea, (x-y): 175103-
547516, alt. cca. 321 m.s.m. Leg.: Sinigla, M., 04.06.2015 (HNHM-BMCRY
002154). — Comit. Veszprém, in valle “Horog-volgy”, prope pag. Dorgicse,
in Pineti, ad corticem Pinus sylvestris, (x-y): 174127-552019, alt. cca. 266 m.s.m.
Leg.: Sinigla, M., 02.07.2015 (HNHM-BMCRY 002156). — Comit. Veszprém,
invalle “Malom-volgy”, prope pag. Fels60rs, in Quercetum cerris,ad corticem Pinus
sylvestris, (x-y 186930-565259, alt. cca. 226 m.s.m. Leg.: Sinigla, M., 07.05.2015
(HNHM-BMCRY 002145). — Comit. Veszprém, in valle “Malom-vélgy”, prope
pag. Fels6ors, in Quercetum cerris pubescentis, ad corticem Pinus sylvestris,
(x-y 186930-565259, alt. cca. 226 m.s.m. Leg.: Sinigla, M., 07.05.2015 (HNHM-
BMCRY 002146).— Comit. Veszprém,in valle “Malom-volgy”, prope pag. Fels6ors,
in Quercetum cerris Pinetum, ad corticem Pinus sylvestris, (x-y 565259-186930,
alt. cca. 226 m.s.m. Leg.: Sinigla, M., 07.05.2015 (HNHM-BMCRY 002147).
— Comit. Veszprém, in valle “Malom-v6lgy”, prope pag. Fels66rs, in Pinetum,
ad corticem Qu. cerris, (x-y 187140-565096, alt. cca. 234 m.s.m. Leg.: Sinigla,
M., 07.05.2015 (HNHM-BMCRY 002979). - Comit. Veszprém, in “Malom-
volgy”, prope pag. Fels6ors, in Quercetum cerris pubescentis, ad corticem Pinus
sylvestris, (x-y 565294-186872, alt. cca. 255 m.s.m. Leg.: Sinigla, M., 06.07.2015
(HNHM-BMCRY 002157). - Comit. Gyér-Moson-Sopron, in loci “6sfenyves”,
prope pag. Feny6fd, in Pineti, ad corticem Qu. cerris, (x-y 553771-225226)
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alt. cca. 261 m.s.m. Leg.: Sinigla, M., 07.05.2015 (HNHM-BMCRY 003625).
— Comit. Veszprém, in loci “Zador-var”, prope pag. Pécsely, prope murus arcis,
ad corticem Qu. cerris, (x-y 181783-552960, alt. cca. 328 m.s.m. Leg.: Sinigla, M.,
07.05.2015 (HNHM-BMCRY 001559). — Comit. Veszprém, in loci “Zador-var”,
prope pag. Pécsely, prope murus arcis, ad corticem Qu. petraea, (x-y: 181783-
552960, alt. cca. 328 m.s.m. Leg.: Sinigla, M., 05.05.2015 (HNHM-BMCRY
002144). — Comit. Veszprém, in loci “Zador-var”, prope pag. Pécsely, in valle
Faginetis, ad corticem Qu. cerris, (x-y 181864-552944) alt. cca. 286 m.s.m.
Leg.: Sinigla, M., 22.07.2015 (HNHM-BMCRY 002159). - Comit. Veszprém,
in monte “Satorma-hegy”, prope pag. Szentbékkalla, in Quercetum petraeae-
cerridis, ad corticem Qu. petraea, (x-y): 173875-535346, alt. cca. 321 m.s.m.
Leg.: Sinigla, M., 17.05.2016 (HNHM-BMCRY 002573). — Comit. Veszprém,
in loci “Oreg-Futéné”, prope pag. Tés, in saxis Tiliaceum, ad cortex Tilia,
(x-y): 574216-209350, alt. cca. 482 m.s.m. Leg.: Sinigla, M., 13.03.2021 (HNHM-
BMCRY 003388). — Comit. Veszprém, in cacumine “Nagy-var-tetd”, prope pag.
Vaszoly, in Quercetum cerris pubescentis, ad corticem Qu. cerris, (x-y): 177245-
553054) alt. cca. 283 m.s.m. Leg.: Sinigla, M., 07.05.2015 (HNHM-BMCRY
001560). — Comit. Veszprém, in cacumine “Nagy-var-tet8”, prope pag. Vaszoly,
in Quercetum cerris pubescentis, ad corticem Qu. cerris, (x-y): 177245-553054)
alt. cca. 283 m.s.m. Leg.: Sinigla, M., 07.05.2015 (HNHM-BMCRY 002148).
— Comit. Veszprém, in Quercetum cerris pubescentis, loci “Nagy-var-tet6”, prope
pag. Vaszoly, ad corticem Qu. cerris, (x-y): 177203-553068 alt. cca. 286 m.s.m.
Leg.: Sinigla, M., 07.05.2015 (HNHM-BMCRY 002149). - Comit. Veszprém,
in loci “Fajszi-fas-legel6”, prope pag. Veszprémfajsz, in Quercetum cerris pu-
bescentis, ad corticem Qu. cerris, (x-y): 185702-562092) alt. cca. 287 m.s.m. Leg.:
Sinigla, M., 14.05.2015 (HNHM-BMCRY 002152). — Comit. Veszprém, in loci
“Fajszi-fas-legel8”, prope pag. Veszprémfajsz, in Quercetum cerris pubescentis, ad
corticem Qu. cerris, (x-y): 186276-561848) alt. cca. 298 m.s.m. Leg.: Sinigla, M.,
07.05.2015 (HNHM-BMCRY 002155). — Comit. Veszprém, in loci “Nagy-var-
tetd”, prope pag. Vaszoly, in Quercetum cerris pubescentis, ad corticem Qu. cerris,
(x-y): 562116-186739, alt. cca. 286 m.s.m. Leg.: Sinigla, M., 20.01.2024 (HNHM-
BMCRY 003822). — Comit Veszprém, in loci “Vo6rostdi fas legeld”, prope pag.
Vorostd, in Quercetum cerris pubescentis, ad corticem Qu. cerris, (x-y): 181072-
556122) alt. cca. 344 m.s.m. Leg.: Sinigla, M., 12.05.2015 (HNHM-BMCRY
002150).
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Chaenotheca furfuracea
(Figs 5-6)

Only three occurrences have been detected on rather old Pinus sylvestris and Tilia
platyphyllos trunks at eastern (E) and northeastern (NE) exposures at the base of
the trunks, as well as on the soil.

Fig. 5. Dull greenish-yellowish thalli of Chaenotheca furfuracea.
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Fig. 6. Proportions of exposures of Chaenotheca furfuracea occurrences.

Comit. Veszprém, supra Bittva, prope pag. Farkasgyepd, in Faginetis,
ad terram, (x-y): 206282-540902, alt. cca. 315 m.s.m. Leg.: Sinigla, M., 05.10.2018
(HNHM-BMCRY 002922). — Comit. Veszprém, in cacumine “Kopasz-
tetd”, prope pag. Fels66rs, in saxa Tiliaceum, ad corticem Tilia platyphyllos,
(x-y): 565778-186537, alt. cca. 232 m.s.m. Leg.: Sinigla, M., 06.07.2015
(HNHM-BMCRY 002167). - Comit. Gyér-Moson-Sopron, in loci “Hangos-

Fenyves”, prope pag. Feny6£6, in arenosis sylvestris, ad corticem Pinus sylvestris,
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(x-y): 225199-553923, alt. cca. 271 m.s.m. Leg.: Sinigla, M., 26.07.2016 (HNHM-
BMCRY 003033).

Chaenotheca phaeocephala
(Figs 7-8)

Altogether 16 occurrences have been recorded from Pyrus pyraster (2),
Quercus cerris (5), Qu. petraea (5), and Qu. pubescens (4) trunks up to a height
of 180 cm. Most of the specimens (10) have been located in E exposure, while
4 specimens were in SE exposure (mainly on Quercus petraea trunks).

ons,

Fig. 7. Inconspicuous thalli of Chaenotheca phaeocephala.
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Fig. 8. Proportions of exposures of Chaenotheca phaeocephala occurrences.
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Comit. Veszprém, in loci “Kaptalani-erd6”, prope pag. Csopak, in Quercetum
cerris-Pinetum, ad corticem Quercus cerris, (x-y): 185135-562716, alt. cca. 269
m.s.m. Leg.: Sinigla, M., 14.05.2015 (HNHM-BMCRY 002173). — Comit.
Veszprém, in monte “Badi-hegy”, prope pag. Obudavér, ad margines viam,
in Quercetum cerris pubescentis, ad corticem Qu. cerris, (x-y): 177522-546625,
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alt. cca. 266 m.s.m. Leg.: Sinigla, M., 26.06.2015 (HNHM-BMCRY 002175). —
Comit. Veszprém, in monte “Badi-hegy”, prope pag. Obudaviér, ad margines viam,
in Quercetum cerris pubescentis, ad corticem Qu. cerris, (x-y): 177522-546625, alt.
cca.266 m.s.m. Leg.: Sinigla, M., 26.06.2015 (HNHM-BMCRY 002176). — Comit.
Veszprém, in monte “Csengé-hegy”, prope pag. Olaszfalu-Alsopere, in saxis
Quercetum, ad corticem Qu.s cerris, (x-y): 568791-211617, alt. cca. 470 m.s.m.
Leg.: Sinigla, M., 07.11.2021 (HNHM-BMCRY 003389). — Comit. Veszprém, in
monte “Csengd-hegy”, prope pag. Olaszfalu-Alsépere, in Quercetum, ad corticem
Qu. petraea, (x-y): 569740-210580, alt. cca. 409 m.s.m. Leg.: Sinigla, M.,07.01.2023
(HNHM-BMCRY 003645). — Comit. Veszprém, in “Orvényesi-fas-legeld”, prope
pag. Orvényes, in fruticetis, ad corticem Qu. pubescens, (x-y): 555094-176225,
alt. cca. 166 m.s.m. Leg.: Sinigla, M., 30.06.2015 (HNHM-BMCRY 002177).
— Comit. Zala, in loci “Rezi-var”, prope pag. Rezi, in Quercetum pubescentis, ad
corticem Qu. pubescens, (x-y): 512299-170552, alt. cca. 422 m.s.m. Leg.: Sinigla,
M., 30.06.2015 (HNHM-BMCRY 003213). — Comit. Zala, in loci “Biidés-kut”,
prope pag. Véllus, in pascuis, ad corticem Pyrus pyraster, (x-y): 518504-164464,
alt. cca. 348 m.s.m. Leg.: Sinigla, M., 07.06.2022 (HNHM-BMCRY 003423).
— Comit. Zala, inloci “Biidéskut”, prope pag. Véllus, in Quercetum cerris pubescen-
tis, ad corticem Pyrus pyraster, (x-y): 518545-164408, alt. cca. 348 m.s.m. Leg.:
Sinigla, M., 16.08.2022 (HNHM-BMCRY 003589). — Comit. Veszprém, in loci
“Fajszi-erd6”, prope pag. Veszprémfajsz, ad margines viam, in Quercetum cerris
pubescentis, ad corticem Qu. pubescens, (x-y): 185755-562497, alt. cca. 287 m.s.m.
Leg.: Sinigla, M., 14.04.2015 (HNHM-BMCRY 002168). — Comit. Veszprém,
inloci“Fajszi-erd6” prope pag. Veszprémfajsz,ad viamantiquus pascuis Quercetum
cerris, ad corticem Qu.s pubescens, (x-y): 185755-562501, alt. cca. 283 m.s.m.
Leg.: Sinigla, M., 14.05.2015 (HNHM-BMCRY 002174). — Comit. Veszprém, in
loci “Vorostoi fas legeld (Lapaly-dild)”, prope pag. Vorostd, in Quercetum cerris
pubescentis, ad corticem Qu.s petraea, (x-y): 181072-550160, alt. cca. 349 m.s.m.
Leg.: Sinigla, M., 12.05.2015 (HNHM-BMCRY 002169). — Comit. Veszprém,
in loci “Voréstdi fas legeld (Lapaly-diils)”, prope pag. Vorostd, in Quercetum
cerris pubescentis, ad corticem Qu. petraea, (x-y): 181072-550160, alt. cca. 349
m.s.m. Leg.: Sinigla, M., 12.05.2015 (HNHM-BMCRY 002170). - Comit.
Veszprém, in loci “Vordstdi fas legelé”, prope pag. Vorostd, in Quercetum
petraeae-cerridis, ad corticem Qu. petraea, (x-y): 550160-181072, alt. cca.
349 m.s.m. Leg.: Sinigla, M., 12.05.2015 (HNHM-BMCRY 002171).
— Comit. Veszprém, in loci “Voro6stéi fas legel6”, prope pag. Vorosto, in Quercetum
petraeae-cerris, ad corticem Qu. petraea, (x—y): 550160-181072, alt. cca. 349 m.s.m.
Leg.: Sinigla, M., 12.05.2015 (HNHM-BMCRY 002172). — Comit. Veszprém,
in loci “Vorostéi fas legelé (Lapaly-dils)”, prope pag. Vorosto, in Aceretum, ad
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corticem Qu. cerris, (x-y): 181111-550141, alt. cca. 348 m.s.m. Leg.: Sinigla, M.,
01.07.2015 (HNHM-BMCRY 002178).

Chaenotheca stemonea
(Figs 9-10)

The 14 specimens have been found on nine host tree species (Pinus
sylvestris, Pyrus pyraster, Quercus cerris, Qu. petraea, Qu. pubescens, Robinia
pseudoacacia, Salix alba, S. fragilis, and Tilia cordata), occasionally also on
decaying wood. The specimens have been collected in eastern (E), northern (N),
and northeastern (NE) exposures of the tree trunks at height of around 180 cm.

Fig. 9. Greenish leprarioid thalli of Chaenotheca stemonea.
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Fig. 10. Proportions of exposures of Chaenotheca stemonea occurrences.
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Comit. Veszprém, supra “Koloska-forrds”, in cacumine “Koloska-tet8”,
prope opp. Balatonfiired, in saxa Quercetum cerris, ad corticem Pinus sylvestris,
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(x-y): 183594-561606, alt. cca. 269 m.s.m. Leg.: Sinigla, M., 03.07.2015 (HNHM-
BMCRY 002180). — Comit. Veszprém, supra vallem “Koloska-volgy”, in cacumine
“Koloska-tet6”, prope opp. Balatonfiired, ad saxa dolomit., in Quercetum
petraeae-cerridis, ad corticem Qu. pubescens, (x-y): 183682-561468, alt.
cca.271 m.s.m. Leg.: Sinigla, M., 03.07.2015 (HNHM-BMCRY 002184). — Comit.
Veszprém, supra vallem “Koloska-volgy”, in cacumine “Koloska-tets”, prope opp.
Balatonfiired, ad saxa dolomit., in Quercetum petraeae-cerridis, ad corticem Pinus
sylvestris, (x-y): 183594-561606, alt. cca. 269 m.s.m. Leg.: Sinigla, M., 03.07.2015
(HNHM-BMCRY 002185). — Comit. Veszprém, in loci “Hideg-Kuti-Séd”,
prope pag. Balatonsz6l8s, in Salicetum, ad corticem Salix alba, (x-y): 183594-
561606, alt. cca. 279 m.s.m. Leg.: Sinigla, M., 23.04.2015 (HNHM-BMCRY
002948). — Comit. Veszprém, in valle Evetes-volgy”. Balatonsz6lés, in Quercetum
Carpinetis, ad corticem Robinia pseudoacacia, (x-y): 182424-558012, alt.
cca.258 m.s.m. Leg.: Sinigla, M., 25.06.2015 (HNHM-BMCRY 002181). - Comit.
Veszprém, in loci “Kaptalani-erdé” prope pag. Csopak, in cacumine Quercetum,
ad corticem Qu. cerris, (x-y): 185269-562618, alt. cca. 276 m.s.m. Leg.: Sinigla,
M., 08.06.2015 (HNHM-BMCRY 002182). — Comit. Veszprém, in cacumine
“Kopasz-tet8”, prope pag. Fels66rs, in Quercetum Carpinetis, ad corticem
Qu. cerris, (x-y): 186436-565950, alt. cca. 214 m.s.m. Leg.: Sinigla, M., 06.07.2015
(HNHM-BMCRY 002186). — Comit. Veszprém, in valle “Malom-volgy”, prope
pag. Felséors, in saxa Tiliaceum, ad corticem lignum, (x-y): 186718-565406,
alt. cca. 248 m.s.m. Leg.: Sinigla, M., 06.07.2015 (HNHM-BMCRY 002187).
— Comit. Veszprém, in valle “Kiraly-kuti-v6lgy”, prope pag. Lovas, in Carpinetis
vallis, ad corticem Quercus cerris, (x-y): 186031-565280, alt. cca. 244 m.s.m.
Leg.: Sinigla, M., 10.05.2015 (HNHM-BMCRY 002183). — Comit. Veszprém,
ad viam lacum, prope “Séd”, prope pag. Marké, ad corticem Tilia cordata,
(x-y): 197056-557066, alt. cca. 262 m.s.m. Leg.: Sinigla, M., 25.09.2018
(HNHM-BMCRY 002828). — Comit. Zala, in loci “Biidéskut”, prope pag. Villus,
in Quercetum cerris pubescentis, ad corticem Pyrus pyraster, (x-y): 518545-164408,
alt. cca. 348 m.s.m. Leg.: Sinigla, M., 16.08.2022 (HNHM-BMCRY 003590).
— Comit. Veszprém, in cacumine “Nagy-var-tet8”, prope pag. Vaszoly, in Faginetis,
ad corticem Salix fragilis, (x-y): 177432-553149, alt. cca. 231 m.s.m. Leg.: Sinigla,
M., 22.07.2015 (HNHM-BMCRY 002188). — Comit. Veszprém, in loci “Vorostéi
fas legelé”, prope pag. Vorostd, in Quercetum petraeae-cerridis, ad corticem
Qu. petraea, (x-y): 550085-180994, alt. cca. 350 m.s.m. Leg.: Sinigla, M.,
01.07.2015 (HNHM-BMCRY 002179). — Comit. Zala, inloci “Tatika”, prope pag.
Zalaszantd, in saxis Tiliaceum, ad corticem Tilia cordata, (x-y): 513325-175342,
alt. cca. 312 m.s.m. Leg.: Sinigla, M., 17.08.2022 (HNHM-BMCRY 003332).
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Chaenotheca trichialis
(Figs 11-12)

A total of 11 occurrences have been detected on six host tree species (Quercus
cerris, Qu. petraea, Robinia pseudoacacia, Tilia cordata, T. platyphyllos, and Ulmus
laevigata). Northeastern (NE) (5) and eastern (E) (4) exposures have been
dominant, in most cases at heights between 100 and 160 cm.

Fig. 11. Inconspicuous greyish-greenish thalli of Chaenotheca trichialis.

a
3
2
E M MNE SE w

Fig. 12. Proportions of exposures of Chaenotheca trichialis occurrences.
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Comit. Veszprém, in loci “Kdptalani-erd6”, prope opp. Csopak,
in  Quercetum, ad corticem Quercus cerris, (x-y): 185135-562716, alt.
cca. 269 m.s.m. Leg.: Sinigla, M., 14.05.2015 (HNHM-BMCRY 002949).
— Comit. Veszprém, in monte “Toban-hegy”, prope pag. Eplény, in sax-
is Quercus pubescentis, ad corticem Tilia cordata, (x-y): 566965-207008, alt.
cca. 378 m.s.m. Leg.: Sinigla, M., 28.03.2016 (HNHM-BMCRY 003390).
— Comit. Veszprém, in loci “Vorostdi fas legel6”, prope pag. Vorosto,
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in Quercetum petraeae-cerridis, ad corticem Qu. petraea, (x-y): 180950-550043,
alt. cca. 340 m.s.m. Leg.: Sinigla, M., 12.05.2015 (HNHM-BMCRY 002162). —
Comit. Veszprém, inloci “Hideg-kuti-séd”, prope pag. Balatonszé16s, prope rivuli,
in Aceretum, ad corticem Robinia pseudoacacia, (x-y): 183482-558029, alt. cca. 286
m.s.m.Leg.:Sinigla,M.,25.06.2015(HNHM-BMCRY 002163).—Comit. Veszprém,
in cacumine “Kopasz-tet8”, prope pag. Fels60rs, in Quercetum pubescentis, ad
corticem Tilia platyphyllos, (x-y): 186537-565778, alt. cca. 232 m.s.m. Leg.:
Sinigla, M., 06.07.2015 (HNHM-BMCRY 002164). — Comit. Veszprém, in valle
“Malom-volgy”, prope locum “Kopasz-tet8” prope pag. Fels66rs, in saxa
Tiliaceum, supra rivuli, ad corticem Tilia platyphyllos, (x-y): 186507-565813,
alt. cca. 231 m.s.m. Leg.: Sinigla, M., 06.07.2015 (HNHM-BMCRY 002165).
— Comit. Veszprém, in valle “Malom-volgy”, prope pag. Fels66rs, in Quercetum
cerris pubescentis, ad corticem Qu. cerris, (x-y): 186781-565380, alt. cca. 234
m.s.m. Leg.: Sinigla, M., 06.07.2015 (HNHM-BMCRY 002166). — Comit.
Veszprém, prope “Séd”, prope pag. Markd, ad viam lacum, ad corticem Tilia
cordata, (x-y): 197056-557066, alt. cca. 262 m.s.m. Leg.: Sinigla, M., 25.09.2018
(HNHM-BMCRY 002829). — Comit. Veszprém, prope “Séd”, prope pag.
Markd, ad viam lacum, ad corticem Ulmus laevigata, (x-y): 97056-557066, alt.
cca. 262 m.s.m. Leg.: Sinigla, M., 25.09.2018 (HNHM-BMCRY 002830).
— Comit. Zala, in loci “Rezi-var”, prope pag. Rezi, in saxa sylvis, ad corticem
Qu. petraea, (x-y): 512299-170552, alt. cca. 422 m.s.m. Leg.: Sinigla, M.,
17.08.2022 (HNHM-BMCRY 003492). - Comit. Veszprém, in monte
“Satorma-hegy”, prope pag. Szentbékkalla, in Quercetum petraeae-cerridis,
corticem Q. petraea, (x-y): 174010-535140, alt. cca. 274 m.s.m. Leg.: Sinigla, M.,
17.05.2016 (HNHM-BMCRY 002567).

DISCUSSION

In the last decades, habitats and the species composition have changed here sig-
nificantly as a result of shading (shrub encroachment, afforestation). Generally,
the number of species decreased with the shading of trees and shrubs growing
around old oaks, which can be explained by moderate or weak wind movement
and by competition with bryophytes. On the other hand, these changes favoured
and enhanced the appearance of those species that prefer shady, moist, deep
bark crevices and cooler microhabitats (SI1N1GLA and L&k3s 2015), like in the
case of Chaenotheca trichialis and C. stemonea, also discussed by previous stud-
ies (RANIUS et al. 2008). Diaspores of these species are continuously washed
away by rainwater in these deep bark crevices, favouring their spread also by ants
marching primarily in deeper crevices (PALTTO et al. 2011).
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A total of 107 occurrences of six Chaenotheca species (Ch. chrysocephala,
Ch. ferruginea, Ch. furfuracea, Ch. phaeocephala, Ch. stemonea, and Ch. trichialis)
registered around 28 settlements in the Bakony Mts and the Balaton Uplands
(Fig. 13) in the past decade proved to be influenced mainly by exposure, host tree
species, and collecting height on the trunks.

Number of records of Chaenotheca species
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Fig. 13. Abundance of Chaenotheca species in the Bakony Mts and the Balaton Uplands.
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Fig. 14. Favoured exposures for the studied Chaenotheca species.

Chaenotheca chrysocephala (35 localities) and Ch. ferruginea (28 localities)
have been the most frequent of the six species. In the studied area the eastern side
of the trunks is clearly favourable for all species, however Chaenotheca ferruginea
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and Ch. phaeocephala also prefer SW exposure, Ch. stemonea and Ch. trichialis
N/NE exposures (Fig. 14).

Host tree biodiversity has been quite high, altogether 12 phorophytes
(Alnus glutinosa, Pinus sylfuestris, Pyrus pyraster, Quercus cerris, Qu. petraea, Qu.
pubescens, Robinia pseudoacacia, Salix alba, S. fragilis, Tilia cordata,
T. platyphyllos, and Ulmus laevigata) have been identified. Old oak trees,
with their microhabitats of adequate microclimatic conditions, served as the
most suitable hosts for the Chaenotheca species, i.e. Quercus cerris (5 species),
Qu. petraea (5 species), and Qu. pubescens (4 species). The highest number of
phorophytes has been colonised by Chaenotheca stemonea (9 species) and
Ch. trichialis (6 species).

Chaenotheca furfuracea is predominantly located at the lowest parts of the
trunks (0-50 cm), Ch. ferruginea and Ch. trichialis at middle range (100-150 cm),
while Ch. chrysocephala, Ch. phaeocephala, and Ch. stemonea can spread between
30 and 200 cm.

* X X

Osszefoglalé: A Chaenotheca fajok eléforduldsat a Bakony hegységben és a Balaton-felvidé-
ken els6sorban az égtdj, a fafaj és a fatdrzseken elfoglalt vertikalis pozici6 befolyasoljak. Az utébbi
évtizedben hat Chaenotheca faj (Ch. chrysocephala, Ch. ferruginea, Ch. furfuracea, Ch. phaeocephala,
Ch. stemonea, and Ch. trichialis) adatait sikeriilt begy{ijteni a tanulmanyozott teriilet 28 telepiilé-
sének kornyékérdl. Ezek kozott a leggyakoribb faj a Chaenotheca chrysocephala volt. Mind a hat
zuzmofaj az id6s tolgyek, elsésorban Quercus cerris és Qu. petraea, keleti, északkeleti és délkeleti
kitettségi részeit preferalja, ahol az él6hely megfelel6 mikrokliméja biztositott.

REFERENCES

BARKMAN, J. J. (1958): Phytosociology and ecology of cryptogamic epiphytes. — Koninklijke Van
Gorcum B.V,, Assen. 628 pp. + 628, maps 49, tables 71, photographs 16.

BELL-DOYON, P, SELVA, S. B. and MCMULLIN, R. T. (2021): Calicioid fungi and lichens from an
unprotected intact forest ecosystem in Québec. — Ecoscience 28(2): 127-136. https://doi.org
/10.1080/11956860.2021.1885804

CoprPINS, B. J. and CoPPINS, A. M. (2002): Indications of ecological continuity: lichens and bryo-
phytes. - British Lichen Society, London.

Dorr, K. VAN and HORVERS, B. (2021): Coniocarps. Rain shadow specialists. — KNNV-Afdeling,
Tilburg, ISBN 978-90-8261-57-4-6, 192pp

HOFFMANN, M. and VAN LANDUYT, W. (1997): Lichenized Caliciales with stalked apothecia in
Flanders (northern Belgium): rare or poorly known? — Belgian J. Bot. 130(1): 25-37.

HoLIEN, H. (1996): Influence of site and stand factors on the distribution of crustose lichens of
the Caliciales in a suboceanic spruce forest area in central Norway. — Lichenologist 28(4):
315-330. https://doi.org/10.1006/1ich.1996.0029

IFP (Index Fungorum Partnership) (2025): Index Fungorum. — http://www.indexfungorum.org
[accessed on 2 June 2025]

Studia bot. hung. 56(2), (2025) 2026



CHAENOTHECA SPECIES IN THE BAKONY MTS 49

KEVEY B. (2008): Magyarorszdg erddtdrsuldsai. [Forest associations of Hungary] — Tilia 14: 1—488,
Lovérprint, Sopron, ISBN — 978-963-9883-22-2

Loumus, P. and LOHMUS, A. (2011): Old-growth indicator species and their habitat pref-
erences in boreal forests in Estonia. — Ann. Zool. Fenn. 48(1): 1-18. https://doi.
org/10.5735/086.048.0101

PALTTO, H., NORDBERG, A., NORDEN, B. and SNALL, T. (2011): Development of secondary wood-
land in oak wood pastures reduces the richness of rare epiphytic lichens. - PLoS ONE 6(9):
€24675. https://doi.org/10.1371/journal.pone.0024675

PAQUETTE, A. H., MILTENBURG VAN, B. N.,, SELvA, B. S. and McMULLIN, T. (2019): The
Calicioids of Forillon National Park, Quebec, Canada — Opusc. Philolich. 18: 58-73. https://
doi.org/10.5962/p.388260

RAN1US, T., JOHANSSON, P., BERG, N. and NIKLASSON, M. (2008): The influence of tree age and
microhabitat quality on the occurrence of crustose lichens associated with old oaks. — J. Veg.
Sci. 19: 653-662. https://doi.org/10.3170/2008-8-18433

RIKKINEN,J. (2003): Calicioid lichens and fungi in the boreal zone and at the forest limit in north-
ern Fennoscandia. — Acta Bot. Fenn. 175: 1-41.

ROBERT, V., STALPERS, J. and STEGEHUIS, G. (2018): MycoBank, the fungal website. — http://www.
mycobank.org/DefaultPage.aspx [accessed on 2 June 2025]

RYDBERG, H. (1997): Caliciales lichens on old oaks in Sédermanland. — Svensk Bot. Tidskr. 91:
39-57.

SELVA, S. B. (1994): Lichen diversity and stand continuity in the northern hardwoods and spruce-
fir forests of northern New England and western New Brunswick. — The Bryologist 94: 424—
428. https://doi.org/10.2307/3243911

SELVA, S. B. (1996): Using lichens to assess ecological continuity in northeastern forests. — In: DAVIS,
M. B. (ed.): Eastern old-growth forests. Island Press, Washington, DC, USA, pp. 35-48.

SELVA, S. B. (2002): Indicator species — restricted taxa approach in coniferous and hardwood forests
of northeastern America. — In: N1Mis, P. L., SCHEIDEGGER, C. and WOLSELEY, P. (eds):
Monitoring lichens. Kluwer, NATO Science Series, Earth and Environmental Sciences, Ser.
7:349-357.

SELVA, S. B. (2003): Using calicioid lichens and fungi to assess ecological continuity in the Acadian
forest ecoregion of the Canadian Maritimes. — Forestry Chronicle 79(3): 550-558. https://
doi.org/10.5558/tfc79550-3

SINIGLA, M. and LOKOS, L. (2015): Az drvényesi és a virdstdi fis legeld idds tolgyein eléforduld zuzmd-
fajok dsszehasonlitdsa. [ The comparison of lichen species colonising old oaks in the Orvényesi
and Vorostdi wooded pastures]. — In: SzUcs, P. and KONYA, E. (eds): III. Aktudlis eredmé-
nyek a kriptogdm névények kutatdsaban. Eszterhdzy Karoly Féiskola, Eger, p. 46.

SzataLa, O. (1926): A magyarorszgi Coniocarpeae-k kritikai feldolgozasa. (Revisio critica
Coniocarpinearum Hungariae). — Ann. Mus. Nat. Hung. 24: 99-135.

Szarara, O. (1927): Lichenes Hungariae. Magyarorszidg zuzméfléraja. I. Pyrenocarpeae —
Gymnocarpeae (Coniocarpineae). — Folia Cryptog. 1(5): 337—-434.

SzATALA, O. (1930): Adatok Magyarorszig zuzméflérajanak ismeretéhez. IV. [Data on the lichen
flora of Hungary]. — Magyar Bot. Lapok 28: 68—99.

TIBELL, L. (1975): The caliciales of boreal North America. — Symb. Bot. Upsal. 21(2): 1-128.

TIBELL, L. (1980): The lichen genus Chaenotheca in the northern hemisphere. — Symb. Bot. Upsal.
23(1): 1-65.

TIBELL, L. (1992): Crustose lichens as indicators of forest continuity in boreal coniferous forests. —
Nord. J. Bot. 12: 427-450. https://doi.org/10.1111/j.1756-1051.1992.tb01325.x

Studia bot. hung. 56(2), (2025) 2026



50 SINIGLA, M. and LOKOS, L.

TIBELL, L., (1999): Calicioid lichens and fungi. — In: AHTI, T., JORGENSEN, P. M., KRISTIANSSON,
H., MOBERG, R., SOCHTING, U. and THOR, G. (eds): Nordic Lichen Flora, 1. Bohuslidn ’s,

Uddevalla, pp. 20-94.
VERSEGHY, K. (1973): Az Eszaki- és a Keleti-Bakony zuzmévegetaciéja. [ The lichen vegetation of
the northern and eastern Bakony Mts]. — 4 Veszprém Megy. Miiz. Kozlem. 12: 169-181.

(submitted: 05.08.2025; accepted: 21.04.2026)

Studia bot. hung. 56(2), (2025) 2026



DOI: https://doi.org/10.17110/StudBot.2025.56.2.51 Studia bot. hung. 56(2), pp. S1-79, (2025) 2026

200 EVES
A MAGYAR
TUDOMANYOS
AKADEMIA

THE IMPACT OF ACADEMIC EXCHANGE PROGRAMS ON
RESEARCH AND COLLECTION DEVELOPMENT IN THE
HNHM BRYOPHYTE COLLECTION

Beata PAaPp

Hungarian National Museum Public Collection Centre, Hungarian Natural History Museum,
Department of Botany, H-1431 Budapest, PO Box 137, Hungary; papp.beata@nhmus.hu

Papp, B. (2026): The impact of academic exchange programs on research and collection develop-
ment in the HNHM Bryophyte Collection. — Studia bot. hung. 56(2): 51-79. (2025).

Abstract: The paper summarises the results of the author’s twenty-eight trips, carried out with the
help of exchange programs and thematic research programs between academies. The Bryophyte
Collection of the Hungarian Natural History Museum (HNHM) was enriched with about 2,500
Asian and nearly 4,000 Balkan bryophyte specimens. Conference participations of the early trips
were important in shaping scientific careers and building relationships between colleagues, and
also profoundly influenced the development of the HNHM Bryophyte Collection. Several foreign
colleagues visited the HNHM within the framework of exchange programs and carried out taxo-
nomic revisions, which also increased the value of the collection. The 27 published articles and 22
conference abstracts also prove the success of the trips and the inter-academic scientific programs.

Key words: bryophyte specimens, collecting trips, international relations, joint research

INTRODUCTION

The Hungarian Natural History Museum participated in inter-academic ex-
change programs and thematic research programs primarily as expedition
opportunities to collect scientific material serving as the basis for scientific
work. Thanks to the support of the Hungarian Academy of Sciences, these
collecting trips yielded a huge amount of zoological and botanical material
deposited in the collections of the Museum (MESZAROS & ZOMBORI 1995,
MAHUNKA et al. 2002, PAPP et al. 2002a, PAPP 2013, CSORBA et al. 2004, 2006).
The author has been working for the Hungarian Natural History Museum since
1989, immediately after graduating from university and then became the cura-
tor of the Bryophyte Collection in 1990. Her professional career was intertwined
with the Bryophyte Collection, and the research conducted in the collection
is practically the imprint of her scientific career. In this paper, she summarizes
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the importance of exchange programs between academies, which directly or
indirectly influenced the development of the Bryophyte Collection of HNHM

(Herbarium BP).

MATERIAL AND METHODS

The author’s trips, which will be presented in detail, can be found in Tab. 1.

Table 1. The author’s trips are listed in chronological order with the hosts and projects.

Year Host academy Host institute Project
1990 Ukrainian Academy of Institute of Botany visit the Institute of Botany of
Sciences of UAS UAS, Kyiv
1991 Armenian Academy of Institute of Botany collecting trip in Armenia
Sciences of AAS
1993 Spanish National Rese- Autonomous Uni- The role of bryophytes as
arch Council (CSIC) versity of Barcelona;  bioindicators of water quality in
Complutense Uni- running water
versity of Madrid;
University of Leén
1994 National Academy collecting trip in North Korea
of Sciences of the
Democratic People’s
Republic of Korea
1994 Bulgarian Academy of Institute of Botany The role of bryophytes as
Sciences of BAS bioindicators of water quality in
running water
1995 Bulgarian Academy of Institute of Botany The role of bryophytes as
Sciences of BAS bioindicators of water quality in
running water
1996 Bulgarian Academy of Institute of Botany The role of bryophytes as
Sciences of BAS bioindicators of water quality in
running water
1997 Chinese Academy of Institute of Botany Conference of the International
Sciences of CAS Association of Bryologists, Beijing
and a collecting trip
1997 Vietnam Academy of Institute of Ecology  visit the Institute in Hanoi and a
Science and Technology ~ and Biological collecting trip
Resources
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Year Host academy Host institute Project
1998 Norwegian Academy of ~ Norwegian Univer-  3rd Conference of the European
Science sity of Science and Committee for the Conservation
Technology of Bryophytes
1999 Chinese Academy of Institute of Botany of collecting trip in China
Sciences CAS;
Shenyang University
2002 Indian National Science ~ National Botanical Conference of the International
Academy Research Institute Association of Bryologists
(NBRI), Lucknow
2002 Korean Academy of Sci- ~ Kangwon Nati- First KAST/HAS Bilateral
ence and Technology onal University, Symposium on Biodiversity Rese-
Chuncheon arch in the Korean Peninsula
2005 Korean Academy of Sci- ~ Sunchon National collecting trip in South Korea
ence and Technology University
2005 Chinese Academy of Nanjing Normal International Bryological
Sciences University Symposium for Prof. Pan-Chieh
Chen’s Centennial Birthday and a
collecting trip
2006 Bulgarian Academy of Institute of Botany 4™ Balkan Botanical Congress,
Sciences of BAS Sofia and a collecting trip
2006 Chinese Academy of Institute of Botany collecting trip in China
Sciences of CAS
2007 Korean Academy of Sci-  Sunchon National collecting trip in South Korea
ence and Technology University
2007 Bulgarian Academy of Institute of Botany Investigations of cryptogram
Sciences of BAS flora (bryophytes, lichens) and
biodiversity in Bulgaria and Hun-
gary, especially in the habitats of
rare species
2008 Bulgarian Academy of Institute of Botany Investigations of cryptogram
Sciences of BAS flora (bryophytes, lichens) and
biodiversity in Bulgaria and Hun-
gary, especially in the habitats of
rare species
2009 Bulgarian Academy of Institute of Botany Investigations of cryptogram
Sciences of BAS flora (bryophytes, lichens) and

biodiversity in Bulgaria and Hun-
gary, especially in the habitats of
rare species
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Year Host academy Host institute Project
2009 Serbian Academy of Faculty of Biology, 5th Balkan Botanical Congress,
Sciences and Arts University of Belgrade
Belgrade
2010 Serbian Academy of Institute of Botany Investigations of cryptogram
Sciences and Arts and Botanical flora (bryophytes, lichens) and
Garden, Faculty of ~ biodiversity in Bulgaria and Hun-
Biology, University of gary, especially in the habitats of
Belgrade rare species
2011 Serbian Academy of Institute of Botany Investigations of cryptogram
Sciences and Arts and Botanical flora (bryophytes, lichens) and
Garden, Faculty of biodiversity in Bulgaria and Hun-
Biology, University of gary, especially in the habitats of
Belgrade rare species
2012 Serbian Academy of Institute of Botany Investigations of cryptogram
Sciences and Arts and Botanical flora (bryophytes, lichens) and
Garden, Faculty of biodiversity in Bulgaria and Hun-
Biology, University of gary, especially in the habitats of
Belgrade rare species
2013 Serbian Academy of Institute of Botany Investigations of cryptogram
two Sciences and Arts and Botanical flora (bryophytes, lichens) and
trips Garden, Faculty of biodiversity in Bulgaria and Hun-
Biology, University of gary, especially in the habitats of
Belgrade rare species
2019 Bulgarian Academy of Institute of Metallophilic cryptogams
Sciences Biodiversity and - alittle-known but high
Ecosystem Research  conservation value group
of BAS
RESULTS AND DISCUSSION

First trips

The story begins in 1990, when the author travelled to Lapland, the Kola
Peninsula, with Miklds Rajczy, a bryologist working at the museum, for the 7th
Meeting of the Central and East European Bryological Working Group. This was
the author’s first foreign conference, which is a starting point in the life of any
researcher, and of course had a great impact on her work. In addition to numer-
ous foreign colleagues, she also met with bryologists from Eger, Hungary, who

Studia bot. hung. 56(2), (2025) 2026



THE IMPACT OF ACADEMIC EXCHANGE PROGRAMS ON RESEARCH 55

said that they were able to attend the conference through an exchange program
between the Hungarian and Russian academies; this covered their travel and
stay. The author was very interested in this opportunity, and right at the con-
ference, she and Miklés Rajczy began planning their trip for next year, which
was a collecting trip to Armenia. The plan seemed even more feasible, because
the Armenian bryologist, Vrez Manakyan, was also present at the conference,
and he approved the plan and assured them of his willingness to receive them.
But first, still in the same year, in September 1990, the author visited with Miklds
Rajczy and Eva Acs (algologist at that time at the HNHM) the Institute of Botany
in Kyiv (Ukraine) through an inter-academic exchange program. Here she was
able to gain insight into the taxonomic work of Vitalij Virchenko, bryologist,
who was working at that time on the Bryum erythrocarpum complex (rhizoid
gemmae bearing Bryum species). She also had the opportunity to become
familiar with the herbarium work processes and management of another institute.
Then, in June 1991, a two-week collecting trip to Armenia was realised through
an exchange program between academies. Despite the political problems,
shortage of gasoline and curfew at that time, the Armenian colleagues at the
Institute of Botany of the Armenian Academy of Sciences did everything to make
this trip a success and took them to many interesting places in Armenia, where
they conducted joint collections (Fig. 1, 2). The collecting trip included the fol-
lowing localities: Marmarik Artavan (Marmarik River Valley), Lake Sevan, the
area around Garni Temple, the area around Geghard Monastery, the Yeranos Mts
near Dvin, and the 4090 m high Mt. Aragats. A total of 125 samples of bryophytes
were collected.

Fig. 1. With Vrez Manakyan in the Yeranos Mts (Armenia) in June 1991.
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Fig. 2. Miklés Rajczy and Vrez Manakyan in Mt. Aragats (Armenia) in June 1991.

As a continuation of the author’s PhD thesis “Bioindication of karst water
level changes in a mountainous area of Hungary”, defended in 1993, which still
dealt with streamside higher plant vegetation, she began investigating the role
of bryophytes as bioindicators of water quality in running water; in streams of
Hungarian mountains, in the Danube, and in the Szigetkéz branch system of the
Danube. To expand on this topic, in the autumn of 1993, through an exchange
program between the Hungarian Academy of Sciences and the Spanish National
Research Council (CSIC), she spent a month in Spain, establishing contacts
with bryologists of the Autonomous University of Barcelona, the Complutense
University of Madrid, and the hydrobiology research group of the University of
Leén. The good relationships developed with Spanish bryologists accompanied
the author throughout her career and also influenced the Bryophyte Collection,
e.g. through herbarium loans, materials from the Bryophyte Collection of the
HNHM help Spanish researchers in numerous taxonomic works, such as the
Flora Briofitica Iberica series (BRUGUES & GUERRA 2015, GUERRA et al. 2006,
2010, 2014, 2018). In 2005, the author was invited to give a lecture at the 20™
meeting of the Spanish Society of Bryology (Sociedad Espartiola de Briologia) in
the Canary Islands, La Gomera island, Garajonay National Park, famous for its
laurelforests (laurisilva) rich in bryophytes. The meeting also included several field
trips, during which the bryophyte specimens collected enriched the Bryophyte
Collection of the HNHM, including species that were not yet in the collection.
The investigation on the bioindication role of bryophytes in running waters was
successfully extended to Bulgaria within the framework of a thematic research
program between academies from 1994 to 1996. In 1994, the author and Anna
Ganeva, the bryologist at the Institute of Botany of the Bulgarian Academy of
Sciences, conducted field trips and collections in the streams of the Vitosha, Rila,
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Pirin, and Rhodope Mts. Then, the following year, the Iskur River was select-
ed, and the bryophyte vegetation of the upper reaches, the Beli and Cerni Iskur
and their tributaries in the Rila and Vitosha Mts, and then the lower reaches
flowing through the Stara Planina Mts, were examined. In 1996, Miklés Rajczy
and Lilyana Yurukova (ecologist at the Botanical Institute of the Bulgarian
Academy of Sciences) joined them, and the team explored the bryophyte
vegetation of the lower reaches of the Iskur River and followed the river further
until it joins the Danube. The results of this research were presented at the 1%
Balkan Botanical Congress in Thessaloniki, Greece, in 1997 (PAPP et al. 1997)
and published in a paper (PAPP et al. 2006a), according to which the main results
are the following: Eighty-four bryophyte species were found. Three species were
recorded for the first time in Bulgaria (Fig. 3). Based on the bryophyte vegeta-
tion, two large groups could be distinguished: 1) the upper reaches of Iskur River
and its tributaries taking their source from the Vitosha and Stara Planina Mts,
and 2) the lower sections of Iskur River. The bryophyte assemblages of the source
area at Lakatnik and the sites situated in the upper course of Iskur River in the
Rila Mts were very different from those of the other sampling sites. Furthermore,
from this 3-year project, 378 specimens were added to the Bryophyte Collection
of the HNHM.

96/19/3 MAUGS
HERBARIUM MUSEI HIST. NAT. HUNG. BUDAPEST

Fissidens arnoldii Ruthe

Bulgaria, Danube at Gorni Vadin, artificial story dam, poor bryophyte cover 0,1%.

Dat.: 16.08.1996.

Leg.: Papp, B.
alt.:

140 ms.m, Det.: Papp, B.

Fig. 3. Voucher specimen of Fissidens arnoldii R. Ruthe, a moss recorded
for the first time in Bul garia.

Asian trips

In 1994, a series of East Asian bryological collecting trips began. Within the
framework of exchange programs between the Hungarian Academy of Sciences
and the National Academy of Sciences of the Democratic People’s Republic of

Studia bot. hung. 56(2), (2025) 2026



58 PAPP, B.

Korea, eleven scientists of the Botanical Department of the HNHM made five
collecting trips to North Korea between 1987 and 1994. A wide range of ex-
perts visited the country, and almost all groups of plants were examined and
collected during the field trips. The author participated in the last expedition
with Krisztina Buczké, algologist, Laszlé6 Lékos, lichenologist, Miklés Rajczy,
bryologist, and Tibor Szerdahelyi, pteridologist, during which they visited the
following sites: the surroundings of Mangjongdae, Mt. Taesong, Mt. Ryongak,
and spent a week in the Myohyang Mts (Fig. 4). A total of approximately 800
samples of bryophytes were collected, of which more than 300 specimens
were later fully processed and inventoried to the Bryophyte Collection of the
HNHM (Fig. 5). Besides the collecting trips, the delegation visited the Botanical
Institute and the Botanical Garden of the Academy of Sciences of DPRK, and the
author met with Hoang Ho Dzun, bryologist, and saw some materials deposited
in the herbarium of the institute.

SO S

Fig. 4. The team in the Myohyang Mts (North Korea) in September 1994. From left to right:
Laszlé L6kos, North Korean guide, Krisztina Buczké, Miklés Rajczy, North Korean interpreter,
Tibor Szerdahelyi.

HERBARIUM MUSEI HIST.-NAT. MUS. HUNG. BUDAPES’ ;
FLORA KOREANA " ‘BP)g{r G
(68FLG
Myuroclada maximowiczii (Borszcz.) Steer. ot Schof
cun Thuidium

Korea Septemtrionalis, in monte Myohyang, ad fluvii Chong-
chon prope pag.Hyangsan ad terram lapidosam in apertis 94/92

Alt.cca: 600 m s.m. Leg.:Papp, B., Rajczy, M.
Dat.:1994.09.27. Det.:Papp, B.

T ——"
Fig. 5. Specimen of an Asian moss species, Myuroclada maximowiczii (G.G. Borshch.) Steere &
W.B. Schofield collected in the Myohyang Mts (North Korea).

Studia bot. hung. 56(2), (2025) 2026



THE IMPACT OF ACADEMIC EXCHANGE PROGRAMS ON RESEARCH 59

A few years later, South Korean colleagues became interested in the
materials collected in North Korea, and in 2002, as part of the scientific
exchange program between the Korean Academy of Science and Technology and
the Hungarian Academy of Sciences, a symposium was organized at Kangwon
National University in Chuncheon, where the author participated as a botanical
expert together with zoologists of the HNHM. For the symposium, a summary
of expeditions and research conducted in North Korea by the scientists of the
Botanical Department of the HMHM was published (PAPP ez al. 2002a).

After the symposium, the South Korean colleagues organized a 2-week tour
for the Hungarian colleagues, during which they gave lectures at universities in
the southern part of the country and had the opportunity for smaller collections.
Later, in 2005 and 2007, the author made two more collecting trips to South Korea
through exchange programs between academies together with her lichenolo-
gist colleague, Laszld L6kos. Their host was Jae-Seoun Hur at Sunchon National
University. They managed to collect in several nature reserves of the southern
part of South Korea (e.g. Mt. Jogye and Mt. Nanbongsan at Suncheon city, Mt.
Cheon—gwansan at Gwansan city, Mt. Baegasan at Hwasun city, Mt. Taebek at
Taebek city, Mt. Juwang National Park at Cheongsong city, Jirisan National Park
between Gurye and Hamyang, etc.), and even they visited the iconic Jeju Island
(Fig. 6, 7, 8). In total, more than 800 samples of bryophytes were collected in
South Korea, and a paper on the bryophyte flora of Mt. Taebek was published
(PaPP 2008). During their visit in 2007, they also participated in the Symposium
of the Lichen Bioresources Center of Sunchon University, where they gave a
presentation entitled ,,Biodiversity research on lichens and bryophytes in North
Korea” (LOKOs & Papp 2007).

Fig. 6. With Lészl6 L6kés at a peak of Mt. Taebek (South Korea), in October 2005.
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Fig. 7. On the ferry to Jeju Island (South Korea) in October 2005. To the left side of Beata Papp is
Jae-Seoun Hur.

Fig. 8. In the Yeomiji Botanical Garden in Jeju Island (South Korea), with a famous Korean
painter on the right side of Beata Papp in October 2005.

Another part of the East Asian trips led to China, which began in 1997,
when the author was able to attend the IAB (International Association of
Bryologists) conference held in Beijing through the exchange program between
the Hungarian Academy of Sciences and the Chinese Academy of Sciences
(Fig. 9). At this major international world conference, she reported on her stud-
ies of bryophyte vegetation in running water (PAPP & Rajczy 1997), but was
inspired by lectures given by foreign colleagues and conversations with them. A
milestone in her career was reached, with her interest turning to rare, endan-
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gered bryophyte species and their protection, which further defined her research
and influenced the development of the Bryophyte Collection of the HNHM,
e.g. establishment of a herbarium database of rare and threatened species and
digitalization of the field diaries of Adam Boros. After the conference, she partic-
ipated in a conference excursion led by Professor Cao Tong, a Chinese bryologist,
to the Changbai Mts at the border between China and North Korea (Fig. 10).

Fig. 9. With Tr4n Ninh, a Vietnamese bryologist at the Great Wall in the IAB (International As-
sociation of Bryologists) conference in Beijing in 1997.

Fig. 10. Conference excursion in the Changbai Mts (China) in June 1997.
Left side Professor Cao Tong.
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Fig. 11. In front of the Ecological Institute in Mt. Lingshan (China) in June 1999. On the left side,
Professor Wu Pengcheng.

Fig. 12. In front of the directorate of the Baishilazi National Park (China) in June 1999. To the right
of Bedta Papp are Laszl6 L6kos and Professor Cao Tong.

During this conference, she also managed to establish good relations with
Chinese colleagues, and later, further trips took place, also through exchange
programs between academies. She participated with Laszlé L8k&s, lichenologist,
in two collecting trips. In 1999, their host were Wu Pengcheng at the Institute of
Botany of the Chinese Academy of Sciences in Beijing and Cao Tong at Shenyang
University. They had the opportunity to collect on Mt. Lingshan near Beijing
(Fig. 11), in Baishilazi Nature Reserve (Fig. 12), and in the Yiwuli Mts in
Manchuria. In 2006, they visited the Wulingshan Nature Reserve with Professor
Wu Pengcheng and again Mt. Lingshan near Beijing.
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Fig. 13. With Chinese colleagues at the International Bryological Symposium for Prof. Pan-Chieh
Chen’s Centennial Birthday in Nanjing (China) in October 2005. To the right side of Bedta Papp is
Professor Cao Tong.

Fig. 14. With Professor Wu Pengcheng in the Herbarium of the Nanjing Botanical Garden (China)
in October 2005.

In 2005, the author was invited to give a lecture at the International
Bryological Symposium for Prof. Pan-Chieh Chen’s Centennial Birthday, at
Nanjing (PAPP et al. 2005a, 2010). This symposium was a great opportunity to
meet again with many Chinese bryologists (Fig. 13, 14) and many experts on
Asian bryophyte flora from other countries, like Michael Ignatov from Russia
(Fig. 15) and Timo Koponen from Finland.
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Fig. 15. With Dolgor Tubanova (Institute of General and Experimental Biology, Ulan-Ude) and
Michael Ignatov (Lomonosov Moscow State University) at the International Bryological Sympo-
sium for Prof. Pan-Chieh Chen’s Centennial Birthday in Nanjing (China) in October 2005.

Fig. 16. Conference excursion in the Tian Tang Zhai National Park in Anhui Province (China) in
October 2005. To the left side of Bedta Papp is Professor Wu Pengcheng.

After the symposium, she participated in the conference excursion to the
Tian Tang Zhai National Park in Anhui Province (Fig. 16). During Chinese trips,
in total, more than 600 samples of bryophytes were collected.

Among the Asian trips, a 2-week trip to Vietnam in 1997 with Krisztina
Buczkd, algologist, should also be mentioned, which was organized with the
help of the exchange program between the Vietnam Academy of Science and
Technology and the Hungarian Academy of Sciences.
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Fig. 17. With Krisztina Buczké in the Hoang-Liem Mts (Vietnam) in 1997.

They were guests of the Institute of Ecology and Biological Resources in Hanoi
and visited the Hoang-Liem Mts in Lao Cai Province with Professor Mai, where
they made small collections (about 130 samples of bryophytes) (Fig. 17). They
also met with Trin Ninh, a bryologist at the Department of Botany at the
University of Hanoi, who graduated in Hungary at Eszterhdzy Karoly Teacher
Training College in Eger, supervised by Professor Tamas Pdcs.

The author’s participation in the IAB (International Association of
Bryologists) conference held in the National Botanical Research Institute
(NBRI), Lucknow, India, in 2002 can also be considered one of her Asian trips,
which was realized through the exchange program between the Indian National
Science Academy and the Hungarian Academy of Sciences. Here she was able to
meet again with the world’s leading bryologists and gave a lecture on the moni-
toring of bryophyte species included in the Bern Convention (PAPP ez al. 2002b).
This lecture was a presentation of the methods of the then-initiated Hungarian
National Biodiversity Monitoring System. This topic has already been linked to
the research of rare and endangered bryophyte species and the topic of bryophyte
conservation. The methods and protocols of the Hungarian National Biodiversity
Monitoring System later received great international attention, and as a result,
further studies were published about them (PaPP et al. 2005b, VANDERPOORTEN
et al. 2010).

Trips and cooperations related to bryophyte conservation

In 1998, through the exchange programme between the Norwegian Academy
of Science and Letters and the Hungarian Academy of Sciences, she managed
to participate in the 3rd ECCB (European Committee for the Conservation of
Bryophytes) meeting held in Trondheim, Norway.
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Fig. 18. With Bulgarian and Turkish bryologists in the 4™ Balkan Botanical Congress, Sofia. From
left to right: Rayna Natcheva (Bulgaria), Gokhan Abay (Turkey), Bedta Papp, Giiray Uyar (Tur-
key), Anna Ganeva (Bulgaria).

Participation in this conference was already in line with her recently
started activities in the field of bryophyte protection, and the lecture she gave
was about threatened bryophyte species and their habitats (PAPP & Rajczy
1998). From then on, her career was permanently intertwined with the
ECCB. In 2004, she had been invited to the Board of the ECCB, then, served
as the chair of the ECCB from 2012 to 2016 and as the vice-chair since 2016.
Her activities in the field of bryophyte conservation also had a great impact
on the development of the Bryophyte Collection of the HNHM, e.g. she en-
riched it with more than 12000 specimens collected in Hungary, among them
voucher specimens of the populations of rare and threatened species. The
specimens were collected during fieldworks, aimed to confirm existing popula-
tions and search for new populations of rarities by visiting special habitats and
habitats rich in bryophytes. It must be mentioned here that recent specimens are
very important and provide a solid basis for the red-listing process of threatened
species. Later, her research on rare and endangered bryophyte species and the
topic of bryophyte conservation was extended to the Balkans, which was among
the bryologically less-explored regions in Europe (SABOVLJEVIC et al. 2001).
In line with this theme, Bulgarian trips started again through inter-academic ex-
change programs. In 2006, the author, accompanied by Laszlé Lékés, lichenolo-
gist and Zoltdn Barina and Ddniel Pifkd, higher plant specialists, participated
in the 4™ Balkan Botanical Congress held in Sofia (Fig. 18). She gave a lecture
on the results of her collecting trips conducted in Serbia from 2000 (PAPP et al.
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2006b), which was later published in the Proceedings of the Congress (PAPP et
al. 2009). After the congress, they made a short field trip to the Western Stara
Planina Mts with Bulgarian colleagues, Anna Ganeva and Rayna Natcheva,
bryologists, and Siikia Nikolova, lichenologist. Bryological results were
published in Phytologia Balcanica (PAPP ez al. 2008). During the field trip a total
of 252 species (48 liverworts and 204 mosses) were recorded. Three species were
new to Bulgaria and 46 were new to the floristic regions of the Western Balkan
Range and the West Forebalkan. Twenty-five of the species were red listed in
Bulgaria. In addition, the 2006 collecting trip enriched the Bryophyte Collection
of the HNHM with more than 400 specimens.

Fig. 19. The team in the Palace and Botanical Gardens of Balchik (Northern Black Sea Coast,
Bulgaria) in April 2007. From left to right: Laszlé Lékds, Rayna Natcheva, Jae-Seoun Hur, Anna
Ganeva.

&

Fig. 20. With Daniela Ivanova and Lészlé Lékos in the Strandzha Mts (Bulgaria) on the celebration
of Nestinarka folk tradition in Bulgari village in June 2009.
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From 2007 to 2009, a thematic research programme between the Bulgarian
and Hungarian Academies started, entitled “Investigations of cryptogram flora
(bryophytes, lichens) and biodiversity in Bulgaria and Hungary, especially in
the habitats of rare species” The project aimed to explore the lichen and bryo-
phyte flora of less-researched areas. In 2007, the author visited the northern part
of the Bulgarian Black Sea Coast with a large team consisting of Anna Ganeva
and Rayna Natcheva, bryologists, Siika Nikolova, lichenologist, Laszlé L&kos,
and his South Korean lichenologist colleague, Jae-Seoun Hur (Fig. 19). Then, in
2008, they continued their work with Laszl6 Lékos, Rayna Natcheva, and Siika
Nikolova in the southern part of the Black Sea Coast. In 2009, they collected in
the Strandzha Mts with Laszl6 L6kés and Daniela Ivanova, a Bulgarian pteri-
dologist (Fig. 20). Bryological results were published in three papers (PAPP et al.
2011, 2012a, 2018). As a summary, in the Black Sea Coast, 153 species were re-
corded. Five species were new to the bryophyte flora of Bulgaria, and 116 species
were new to the Black Sea Coast floristic region. Eighteen species were red-listed
at the national level, and 10 species were European red-list candidates (PAPP et al.
2018). In the Strandzha Mts, 206 species were found, among them 13 species and
one subspecies were new to the country. Eighty-nine mosses and 20 liverworts
were reported for the first time for the Strandzha Mts. Twenty-four species were
red-listed in Bulgaria (PAPP et al. 2011). The surveys highlighted the importance
of the studied regions for conservation of the bryophyte diversity in Bulgaria.

W 7

Fig. 21. The team in the Eastern Rhodopi Mts near Chernichevo village (Bulgaria) in June 2019.
From left to right: Néra Varga, Bedta Papp, Laszl6 L8kés, Veselin Shivarov, Galin Gospodinov.
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Fig. 22. Bryologists from the Balkans in the 5th Balkan Botanical Congress in Belgrade, in 2009.
From left to right: Evdoxia Tsakiri (Greece), Snezana Dragiéevi¢ (Montenegro), Marko Sabovljevi¢
(Serbia), Beata Papp.

Furthermore, due to this 3-year project, more than 1200 Bulgarian specimens
have been added to the Bryophyte Collection of the HNHM. Then, after a
break, in 2019, a 3-year research project started between the Bulgarian and
Hungarian Academies, led by lichenologist Edit Farkas (Institute of Ecology
and Botany, Ecological Research Centre of the Hungarian Academy of Sciences)
on the Hungarian side, to explore the lichen and bryophyte vegetation of spe-
cial habitats entitled “Metallophilic cryptogams - a little-known but high con-
servation value group” In addition to the author, other participants were
Laszl6 L6kos, Noéra Varga, and Veselin Shivarov, lichenologists, and Rayna
Natcheva and Galin Gospodinov, bryologists. In 2019, they visited metallifer-
ous areas of the Eastern Rhodopi Mts (Fig. 21). The bryological results were
presented at a conference (PAPP et al. 2021) and published in two papers (ELLIS
et al. 2024, PAPP et al. 2026). As a summary 183 bryophyte taxa (one hornwort,
33 liverworts, and 149 mosses) were recorded. Nine taxa (two liverworts and
7 mosses) have been reported for the first time from Bulgaria. Two species were
included in the European bryophyte red list. Twenty-seven species (6 liverworts
and 21 mosses) have conservation importance based on recent knowledge of
their distribution and threats affecting them in Bulgaria and the neighbouring
countries. Due to this collecting trip, approximately 450 specimens enriched the
Bryophyte Collection of the HNHM. Unfortunately, the Covid19 pandemic that
broke out in the meantime interrupted this project, and we were unable to organ-
ize further collecting trips in 2020 and 2021.

Studia bot. hung. 56(2), (2025) 2026



70 PAPP, B.

Fig. 23. With Erzsébet Szurdoki on the peak of Mt Cemernik near Lake Vlasina (Serbia), in June
2011.

Among the trips related to the bryophyte conservation in the Balkans,
the Serbian collecting trips are very important. From 2000, a series of field-
works have been conducted in the country in cooperation with Serbian col-
leagues (PAPP 2013, PAPP et al. 2006b, 2019). At the same time, a database of the
bryophyte specimens collected in the Balkans was established in the Bryophyte
Collection of the HNHM. In 2009, through the exchange program between the
Serbian Academy of Sciences and Arts and the Hungarian Academy of Science,
the author, accompanied by Zoltan Barina and Daniel Pifké, higher plant special-
ists, participated in the 5" Balkan Botanical Congress held in Belgrade, where
she gave a lecture on the historical specimens from the Balkans deposited at
the Bryophyte Collection of the HNHM (PAPP & SABOVLJEVIC 2009). At the
same congress, the results of their research conducted in Montenegro were also
presented (DRAGICEVIC et al. 2009). This conference provided a great opportu-
nity to meet with numerous colleagues from the Balkans (Fig. 22).

Then, from 2010, a 3-year thematic research program started between the
Serbian Academy of Sciences and Arts and the Hungarian Academy of Sciences,
entitled “Investigations on cryptogam flora (bryophytes, lichens) and biodiver-
sity in Serbia and Hungary, especially in the habitats of rare species”. Within the
framework of this program, the author participated with Erzsébet Szurdoki, bry-
ologist, and Lészl6 L8kas, lichenologist, in the 10* Symposium on the Flora of
Southeastern Serbia and Neighbouring Regions held at Lake Vlasina, where she
presented her results on the bryophyte flora of a mountain area of Serbia (ParP &
ERZBERGER 2010). After the conference, they made collections in the surround-
ings of the lake, and continued this work in 2011, too (Fig. 23).
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The bryological results were published in several papers (ELLIS et al 2012a,
2012b, PAPP et al. 2012b, 2013a). As a summary, 216 bryophyte taxa (38 liver-
worts and 178 mosses) were collected during these field trips at Lake Vlasina.
Four species were found for the first time in Serbia (Fig. 24), and six species were
red-listed in Europe (PAPP et al. 2012b). Furthermore, the Bryophyte Collection
of the HNHM was enriched with 745 Serbian specimens. In the last year of this
3-year project, the Hungarian team, together with Marko Sabovljevi¢ (Institute
of Botany and Botanical Garden, Faculty of Biology, University of Belgrade)
visited the Pester plateau in Southern Serbia. This was also a fruitful collecting
trip, as evidenced by four published papers (ELLIS ez al. 2014, PAPP et al. 2014a,
2014b, 2014c). The results were as follows: 211 bryophytes (37 liverworts and 174
mosses) were collected. Five species were new additions to the bryophyte flora
of Serbia. Four species were red-listed in Europe. An additional 19 taxa were re-
garded as rare in the Balkans. Due to the trip to the Pester plateau, 442 specimens
were added to the Bryophyte Collection of the HNHM (PAPP et al. 2014c).

181960
HERBARIUM MUSEI HIST. NAT. HUNG. BUDAPEST
Flora Serbica

Grimmia incurva Schwaegr.

Serbia, SE Serbia, Mt Vrtop (Plana) at Vlasina lake, exposed siliceous rock on the
southern slope near the peak

N 42°47'14,6" E 22°21'57,9"
Dat.: 21.06.2011. Leg.: Papp, B.
alt.: 1680 m s.m. Det.: Papp, B.

Fig. 24. Voucher specimen of Grimmia incurva Schwigr., a moss recorded for the first time in
Serbia.

Then, as a continuation of the previous project, from 2013, another
3-year thematic research program started between the Serbian and Hungarian
Academies with the same title and aims. Participants were the same, but it was
led by a bryologist, Péter Odor (Institute of Ecology and Botany, Ecological
Research Centre of the Hungarian Academy of Sciences), on the Hungarian side,
and the Serbian team was expanded with a young bryologist, Jovana Pantovié. In
April 2013, they visited the Ibar gorge (Fig. 25) and in June participated again in
the 11* Symposium on the Flora of Southeastern Serbia and the Neighbouring
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Regions held at Lake Vlasina, where the author gave a lecture on the bryophyte
flora of Lake Vlasina (PAPP et al. 2013b). After the symposium, smaller collec-
tions were also made, during which a liverwort new to Serbia was found (PAPP et
al. 2014b). The collecting trip to the Ibar gorge was also successful. The bryologi-
cal results were published in three papers (ELLIS et al. 2015, PAPP et al. 2016a,
2016b). As a summary, 126 bryophyte taxa (12 liverworts and 114 mosses) were
collected in the Ibar gorge and its surroundings. Four moss species were record-
ed for the first time in Serbia. Several rare species in Serbia and in the Balkans
were found. One species was included in the Bern Convention and the European
Union Habitats and Species Directives. The Ibar gorge maintains a unique bryo-
phyte assemblage due to the serpentine bedrock and continental, Mediterranean
climatic influence, which are the main characteristics of the region (PAPP et al.
2016b). From the collecting trips conducted in 2013, 262 specimens were added
to the Bryophyte Collection of the HNHM. Later, the results of these two 3-year
Hungarian-Serbian inter-academic projects were summarised and presented at
numerous conferences (PAPP et al. 2015, 2016¢, 2019).

)

Fig. 25. The team in the Ibar gorge (Serbia) in April 2013. From left to right: Marko Sabovljevié,
Erzsébet Szurdoki, Bedta Papp, Jovana Pantovié, Laszl6 L6kos.

There was another theme related to the bryophyte conservation that par-
ticipants kept in mind during their fieldwork in these projects, the ex situ con-
servation of nationally red-listed and internationally valuable bryophyte species.
Species-specific biotechnological approaches in establishing axenic culture of
selected red-listed, rare, nationally or internationally significant bryophyte spe-
cies were performed. Various species were targeted in axenic cultivation, and
axenic collection of the Bryophyte Biology Group at the Institute of Botany and
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Botanical Garden, Faculty of Biology, University of Belgrade. Accession from
the Bryophyte Collection of the HNHM, as well as adequate field collections
during these projects were of the highest value for achievement of materials for
reviving or establishing targeted ex situ bryophyte collection (SABOVLJEVIC et
al. 2015). Hungarian fieldwork in the framework of Hungarian-Serbian inter-
academic projects carried out with Marko Sabovljevié, Aneta Sabovljevi¢, and
Jovana Pantovié, contributed to the successes achieved in this research field,
evidenced by several presentations in conferences (JADRANIN et al. 2023, PApp
et al. 2022, SABOVLJEVIC et al. 2013, 2015, 2016, Vujicié 2013a, 2013b) and
joint publications (Cos1¢ 2022, JADRANIN et al. 2024, 2025, SABOVLJEVIC et al.
2012a, 2012b, 2018).

SUMMARY

The author carried out twenty-eight trips with the help of exchange
programs and thematic research programs between academies. Among them,
the most important were the collecting trips, which contributed significantly to
the development of the Bryophyte Collection of the HNHM. All recent (col-
lected in the last 35 years) Asian material in the Bryophyte Collection, derived
from inter-academic exchange projects, counts approximately 2500 samples of
bryophytes. The recent Balkan collection is an important part of the Bryophyte
Collection and reaches more than 27500 specimens, from which 76% (almost
21000 specimens) were collected in the last 35 years. More than one-sixth, 16.7%,
of the recent collections is Bulgarian material (2547 specimens). All of them were
collected during exchange programs and thematic research programs between
the Bulgarian and Hungarian Academy of Sciences. More than a quarter, 25.5%,
of the recent Balkan collection is Serbian material (5347 specimens), of which
27 % (1449 specimens) were collected during exchange programs and thematic
research programs between the Serbian Academy of Sciences and Arts and the
Hungarian Academy of Sciences. In addition to the collecting trips, which di-
rectly influenced the Bryophyte Collection of the HNHM by the acquisition of
Asian and Balkan specimens, conference participations also contributed to the
author’s scientific career and indirectly influenced the collection. It should also
be mentioned that many foreign colleagues visited the Bryophyte Collection of
the HNHM within the framework of exchange programs between academies
and carried out taxonomic revisions, which also increased the value of the col-
lection. The 27 published articles and 22 conference abstracts also prove the suc-
cess of the trips and, through them, the inter-academic exchange programs and
thematic research programs.
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Osszefoglalé: A tanulmény a szerzé huszonnyolc tanulmanyi- és gytijtdutjit mutatja be, me-
lyeket akadémidk kozotti csereprogramok és tematikus kutatasi programok segitségével bonyoli-
tott le. A gylijtéutak eredményeként az MNMKK MTM Mohagytijteménye mintegy 2500 azsiai
mohamintaval, valamint kézel 4000 bulgériai és szerbiai mohapélddnnyal gyarapodott. A korai
utak konferencia részvételei fontosak voltak a szerz palyafutdsanak alakitasdban és szamos kiilfol-
di kollégaval val6 kapcsolatépitésében. E kapcsolatok koziil sok végigkisérte a szerz6t palyafutdsa
sordn, és hatott a Mohagytijtemény fejlédésére is. Ezen kiviil szamos kulf6ldi kolléga latogatta meg
az MNMKK MTM Mohagytijteményét akadémidk kozotti csereprogramok keretében, és végzett
taxondmiai reviziés munkat, ami szintén névelte a gydjtemény értékét. A 27 publikélt cikk és a 22
konferencia kivonat is bizonyitja az utak, és ezeken keresztiil az akadémiai csereprogramok és a
tematikus kutatdsi programok sikerét.
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Abstract: Floristic records of an alga from Hungary and a moss from Greece are reported, i.e. new
Hungarian occurrence of a rare alga, Sellaphora archibaldii and the first confirmed record of a moss,
Entosthodon hungaricus from Greece. We report the first data on Orobanche bartlingii from the
Sokoré Hills and the first observation of Trifolium diffusum from the Kisalfold region.

Key words: Algae, Bacillariophyceae, bryophyte, Fabaceae, Funariaceae, Greece, Hungary,
Orobanchaceae, moss

INTRODUCTION

This paper is the 21" part of the series launched in Studia botanica hungarica
focusing on the new chorological records, nomenclature, and taxonomy of plant
species from algae to vascular plants and fungi (AKAC et al. 2024, ASZALOSNE
BALOGH et al. 2021, BARINA et al. 2015, 2020, BAUER et al. 2023, CSIKY et al.
2017, DEME et al. 2019, DUDAS et al. 2024, FARKAS et al. 2022, KIRALY et al.
20194, b, MATUS et al. 2018, MESTERHAZY et al. 2017, PAPP et al. 2016, 2020,
RIGO et al. 2023, SCHMIDT 2020, SCHMIDT et al. 2018, SUVEGES et al. 2021,
TAKACS et al. 2016).

The recent part of the series provides new records of four species, an alga, a
moss, and two vascular plants.

Studia botanica hungarica 56(2), (2025) 2026
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NEW RECORDS WITH ANNOTATIONS
Algae, Bacillariophyceae, Sellaphoraceae

(204) Sellaphora archibaldii (J.C. Taylor & H. Lange-Bertalot) E. Acs, C.E.
Wetzel & L. Ector (Sellaphoraceae, Naviculales)

Hungary, Pest County, Soroksar-Danube, Rackeve, near Arpéd—bridge. Lat.: 47,161334° N;

Long.: 18,948285° E; and Soroksar-Danube, Dunaharaszti, near railway bridge. Lat.: 47,359811° N;
Long.: 19,080066°. E, Leg.: Akac, A., Cser, B., 27.08.2024, det.: Buczkdé, K.
The species was found in two samples collected in the Soroksér-Danube
system. The sites were sampled in the frame of biomonitoring implemented by the
Nitrates Directive and Fish Physiology projectof Pest County Government Agency,
labelled as No.:3013/2024; 3015/2024, and deposited in the Collection of Algae,
Hungarian National Museum Public Collection Centre, Budapest — Hungarian
Natural History Museum as HNHM-ALG-D-2024/3013 and 2024/3015.
Sellaphora archibaldii was described as Eolimna archibaldii by TAYLOR &
LANGE-BERTALOT (2006).

The taxon was first recognized in March 2002, in River Vaal at Klipplaat
Drift in South Africa and it was also detected in River Wilge in the same year.
In River Vaal it was the dominant species with a relative abundance of 48%
(TAYLOR 2004). For a long while, it had been considered as an endemic species to
South Africa (TAYLOR et al., 20074, b). The earliest European record came from
Spain (BLANCO et al.,, 2009), and it was subsequently reported from Hungary
(Acs et al., 2017), Germany (HOFMANN et al., 2018), and France (PEETERS &
ECTOR, 2019), refuting the previously assumed endemic status of the taxon.
Acs et al., (2017) provided an emended description of S. archibaldii with a
detailed distribution map based on its early records. The recent distribution data
are available e.g. in Algabase (GUIRY & GUIRY 2025); including Asian records.

The taxon was first discovered in Hungary in an oxbow of the River Tisza,
specifically Kanyari Holt-Tisza in 2011 (Acs et al, 2017). The next data about
the Hungarian occurrences of S. archibaldii came from 2019 and 2020, when a
comprehensive survey of lesser-known waterbodies was carried out in the frame-
work of KEHOP-1.1.0-15-2016-00002 project (Acs et al., 2023). Altogether
75 lentic (standing waters) and 90 lotic (running waters) systems were sam-
pled within the framework of this nationwide project associated with the EU
WEFD. Sellaphora archibaldii was detected in 7 lentic waters and 8 lotic waters
among them with a maximum dominance value of 14.4% (BiRO et al., 2022,
Acs et al., 2023).

In 2024 we recorded its presence in the Soroksari-Danube, interpreting
this as the appearance of Sellaphora archibaldii in the waters of the Danube.
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This may indicate that the speciesis spreading. The Soroksér-Danube is the second
largest side arm of the Danube in Hungary with its 57.3 km length between the
1642 and 1586 river kms (SzABO et al, 2001). It maintains a continuous connec-
tion with the main river channel; However, a sluice system regulates its flow rate
and water level. The Soroksari-Danube lies in the densely populated agglomera-
tion area of Budapest; thus, it is heavily exposed to human activities including
significant industrial impacts. At the same time, it also offers various recreation-
al activities such as rowing, angling, leisure activities, water sports. The water
quality of the Soroksari-Danube has attracted general attention. The history of
algological studies of the river is summarized in SZABO ez al., (2001).

In its natural habitat, S. archibaldii occurs in alkaline, eutrophic waters with
elevated electrolyte content (TAYLOR et a4l 2007a). Due to its small size, it can
be easily confused with species of Mayamaea or especially with Brevilinea ke-
vei (Acs et al., 2023). Fortunately, it has great observable characteristics in LM
such as the raphe and prominent central nodule. In general, the valve length
is 5.5-6.5 um while the valve width is 2.8-3.5 um. Its shape is rhombic-elliptic
with rounded to slightly pointed apices.

Fig. 1. Sellaphora archibaldii (light microscope). Sorokséri-Danube, Rackeve, 27.08.2024.

Achnanthidium minutissimum (Kutzing) Czarnecki, Nitzschia inconspicua
Grunow were the dominant taxa in the first sample (3013). Subdominant taxa
were Amphora pediculus (Kitzing) Grunow, Nitzschia lacuum Lange-Bertalot,
and Achnanthidium eutrophilum (Lange-Bertalot) Lange-Bertalot. Some rarely
noticeable species were Rhoicosphenia abbreviata (C.Agardh) Lange-Bertalot,
Nitzschia amphibia f. amphibia Grunow, Nitzschia dissipata (Kutzing) Grunow,
and Gomphonema pumilum (Grunow) Reichardt & Lange-Bertalot. On the
other hand, Nitzschia inconspicua was the dominant species, in the sample tak-
en from Réckeve (3015), while Achnanthidium minutissimum, Nitzschia dissi-
pata, Nitzschia amphibia, Sellaphora nigri (De Not.) C. E. Wetzel & Ector were
subdominant. Amphora pediculus, Navicula cryptotenella Lange-Bertalot,
Staurosira venter (Ehrenberg) Cleve & Moeller, and Cyclotella meneghiniana
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Kiitzing were also detected in the sample. The relative abundance of S. archibaldii
was less than 1% in both samples.

Although algae - including diatoms - are widely distributed and often
considered cosmopolitan, they still exhibit distinct and well-defined biogeo-
graphical patterns and community structures. Understanding these patterns
is especially important, as investigating invasive species in rapidly changing
habitats is both necessary and well-justified.

K. Buczkd, A. Akéc, B. Cser, and L.V. Kardos

Bryophytes

(205) Entosthodon bungaricus (Boros) Loeske (Funariaceae, Funariales)

Greece, Central Macedonia, Vromolimnes near Xiropotamos village, saline grassland at a
drainage channel. Lat.: 40°46°39,1” N; Long.: 23°30°03,9” E; Alt.: 340 m a.s.l., leg. Papp, B. and
Tsakiri, E., 06.04.2025, det. Papp, B., [BP 199558], and Lat.: 40°46’34,3” N; Long.: 23°30’11,2” E;
leg. Papp, B. and Tsakiri, E., 06.04.2025, det. Papp, B., [BP 199568], and Lat.: 40°46°29,7” N; Long.:
23°30’18,0” E; leg. Papp, B. and Tsakiri, E., 06.04.2025, det. Papp, B., [BP 199570]

It is a continental, Mediterranean moss (DULL 1985) of steppe and
saline grasslands. Its European distribution includes the Canary Islands,
Malta, Portugal, Spain, Sicily, Austria, Germany, Slovakia, Greece, Hungary,
Montenegro, Romania, Serbia, Moldova, south-eastern European Russia,
and Ukraine. It has also been recorded in Asian Russia, Kazakhstan, Kyrgyzstan,
and Israel (SABOVLJEVIC et al. 2019).

Entosthodon hungaricus was reported for the first time from Greece by
Parp (2002) from the same locality, Vromolimnes basin. However, the voucher
specimens deposited at the Hungarian Natural History Museum (BP 165060,
165061) have recently been revised to Physcomitrium arenicola Laz., thus, based
on these specimens, Ph. arenicola has been reported for the first time in Greece
(SABOVLJEVIC et al. 2025). As these voucher specimens were the only records of
E. hungaricus from Greece, it means that the species should have been excluded
from the Greek bryophyte flora. The two species are morphologically very simi-
lar at first glance, the main distinguishing characters are microscopic features
found on the sporophytes: the size and wall thickness of the exothecial cells of the
capsule, and the size and shape of the spores. Moreover, they live in the same
habitats, saline grasslands, and can occur together in the same localities. Both
species are spring ephemerals and appear in March-April. Therefore, at the
beginning of April 2025, we conducted field research targeting these two
species at the same locality mentioned by PAPp (2002), which resulted in the
collection of three specimens of E. hungaricus. These specimens are the first
real records of the species in Greece. A specimen of Ph. arenicola was also
collected during the survey, which proves the coexistence of the two species at
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Fig. 2. The Vromolimnes basin.

the same locality in Greece as well. Further accompanying bryophyte species
were the following: Barbula unguiculata Hedw., Bryum argenteum Hedw., Bryum
dichotomum Hedw., Didymodon vinealis (Brid.) R.H. Zander, Ptychostomum
torquescens (Bruch & Schimp.) Ros & Mazimpaka, Rbhynchostegium
megapolitanum (Blandow ex F. Weber & D. Mohr) Schimp., Scleropodium
cespitans (Wilson ex Miill.Hal.) L.F.Koch, Tortella squarrosa (Brid.) Limpr.,
Tortula acaulon (With.) R.H. Zander.

The area of Vromolimnes is situated in a basin (Fig. 2) surrounded by the
Vertiskos Mt. (1.103 m a. s. l. north-west), the Kerdylia Mt. (1.091 m a. s. 1.,
north-east), and the Volvi Mt. (659 m a. s. L., south-west). The plant composition
of the area is considered a relic of the once rich coastal vegetation (BABALONAS
et al. 1980), when the sea intruded into the basin from the Strymon Gulf through
a small, tectonic valley during the Pleistocene epoch. Then, in the Middle
Pleistocene, the Vromolimnes basin was cut off from the sea due to the elevation
of the nearby mountain ranges. At its lower part, a lake was formed, which was
later divided into two smaller lakes (Mavrouda and Lantza; PSILOVIKOS 1978).
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Fig. 3. Habitat of Entosthodon hungaricus.

Nowadays, as a result of drainage processes the lakes disappeared. The
area is an agricultural landscape with fragments of semi-natural meadows and
remnants of halophytic vegetation. Entosthodon hungaricus and Ph. arenicola
occur mainly along the drainage channels (Fig. 3), and their population
size in the area can be estimated to be less than 50, based on population size
measurements in 1x1 m squares in line with the IUCN (2017) recommendation.

B. Papp, E. Tsakiri

Vascular plants

(206) Orobanche bartlingii Griseb. (Orobanchaceae)

Hungary, Transdanubian Mountains, Pannonhalma Hills: Gyérujbarat, Francia-ké, near
Napoleon lookout tower, abandoned wine yard, 47.606809° N, 17.634940° E, 218 m a.s.l,, leg. D.
Schmidt & B. Bozsaky 11.06.2021 (BP HNHM-TRA 00703726)

This Eurasian species is sporadic or rare throughout its range (KREUTZ
1995). Orobanche bartlingii Griseb., belonging to the section Osproleon Wallr.
subsection Curvatae Beck, was generally treated as a taxon within the closely
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related species, Orobanche alsatica Kirschl., until the end of the 20* century
(e.g., GILLI 1966, S04 1968). It was first described as an independent species
by N1ESCHALK and NIESCHALK (1968), and from the 1990s onward this view
was gradually adopted by an increasing number of European works (e.g. KREUTZ
1995; MELZER and BARTA 1995; UHLICH et al. 1995; VIROK 2009).

Its occurrence in Hungary became known during a herbarium revision:
according to VIROK et al. (2004), its first specimens were collected in 1937
in the Velence Hills by ADAM BoRros. The number of its confirmed localities
is currently low in Hungary. It appears to be locally frequent only in smaller
areas of the North Hungarian Mountains, such as the Rudabanya Hills (VIROk
et al. 2004) and the Uppony Hills (Beranek in MOLNAR et al. 2019, SULYOK
and BERANEK 2019). It is considered data deficient species (KIRALY 2007,
VIROK 2025). In addition to the general identification difficulties typical of
broomrapes, its presumed rarity may also be explained by its short flowering
period. At the same time, its identification is facilitated by the fact that its exclu-
sive host plant, Libanotis pyrenaica (L.) Bourg. is an easily recognizable species.

From the Transdanubian Mountains only one published record and three
floristic mapping records had previously been known. In the Balaton Uplands,
near Paloznak, it was found along vineyard margins and in shrubby grassland
patches (BAUER 2010), it has also been reported from a quadrant near Pécsely
(MEsSzZAROS A. 2014 in BARTHA et al. 20214) and from a quadrant in Zalahalap
(VoigT W. and SZALAI-DOBOSNE MARTA M. 2021 in BARTHA et al. 2021+).

Its new occurrence is located in the Sokoré Hills, where the species had not
previously been recorded. Its habitat is a somewhat shrubby, dicot-rich semi-dry
grassland that developed in an abandoned orchard, where Libanotis pyrenaica is
an abundant species. Among the host plant population, a few dozen flowering
shoots of O. bartlingii were found. Parasitism of the host species was confirmed
by excavating the haustorium attached to its root.

D. Schmidt

(207) Trifolium diffusum L. (Fabaceae)

Hungary, Kisalfold: Felpéc, Sisek Hill, on sandy fallow land on the eastern side of the hill,
47.536641° N, 17.588762° E, 125 m a.s.]. [8471.4], leg. and det. D. Schmidt, 07.06.2024; Felpéc,
Sisek Hill, on sandy fallow land on the southern side of the hill, 47.532013° N, 17.587034° E, 127
m a.s.l. [8471.4], leg. and det. D. Schmidt, 07.06.2024; (BP HNHM-TRA 00732426, 00732427)

A species with a Pontic—Mediterranean distribution (So6 1966), whose
continuous range extends westward to the Carpathian Basin (already absent in
Austria), while it also appears in southern France and on the Iberian Peninsula.
In Hungary, it occurs predominantly in the Great Hungarian Plain and its pe-
riphery, mainly in loess- and less frequently in sand-based grasslands, with many
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observations coming from disturbed or fragmented grassland remnants (LUKACS
et al. 2017, BATORI et al. 2024). Systematic studies of the vegetation of the
lowland kurgans over the past decade have significantly expanded its previously
scattered records (DEAK et al. 2019, SUVEGES et al. 2025, 2026), and these have
been further supplemented by data collected as part of the Community Floristic
Mapping in Hungary (2025) iNaturalist project (BARTHA ef al. 2021+). East of
the Danube, the species becomes much rarer, with only a few reports from the
Balaton Uplands (BAUER et al. 2004, BAUER 2010), the Velence Hills, and the
Dinnyési-Fertd area (BAUER 2019).

The occurrence of Trifolium diffusum has not been previously recorded
in the Kisalfold region. In the summer of 2024, two localities were recorded
during habitat mapping of the Sisek Hill near Felpéc, close to the southwest-
ern foot of the Pannonhalma Hills. Both sites are sand-based fallow lands used
as wild fields, which are occasionally disked. By early summer, the dominant
species in the weed community were: Ambrosia artemisiifolia, Ballota nigra,
Bromus tectorum, Centaurea stoebe, Chondrilla juncea, Conyza canadensis,
Erigeron annuus, Erysimum diffusum, Plantago lanceolata, Trifolium arvense, and
Verbascum phlomoides. Its appearance in the area can be considered unexpected
due to the previous lack of records, but on the other hand, it supports the general
slow expansion observed in the Great Hungarian Plain (SUVEGES et al. 2026). It
is also noteworthy that in Transdanubia, the precipitation conditions in spring
2024 were highly favourable compared to previous years for annual species flow-
ering in late spring and early summer, and several legume species showed excep-
tional numbers of individuals.

D. Schmidt

* X X
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Osszefoglalé: A sorozatban adatokat kozliink egy ritka alga, a Sellaphora archibaldii Gj ma-
gyarorszagi eléforduldsardl és egy mohafaj, az Entosthodon hungaricus elsé bizonyitott gérogorsza-
gi eléfordulasardl. Az Orobanche bartlingii els eléfordulasi adatait kozoljitk a Sokoréi-dombsagbol
és a Trifolium diffusum elsé megfigyelését a Kisalfold régioban.
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