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Abstract: Flavoparmelia soredians, an Atlanto-Mediterranean foliose lichen species seems to be
spreading in Hungary, as well. It was discovered in nine Hungarian localities between 2011 and
2016. Contrary to its known ecological requirements, it occurred mostly in urban habitats with no
oceanic climate.
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INTRODUCTION

Flavoparmelia soredians (Nyl.) Hale (Parmeliaceae, Ascomycota) was de-
scribed by William Nylander (as Parmelia soredians) from rocks in the Pyrenees
Mts (Forga Réal), southern France (NYLANDER 18724, b). It was transferred into
Pseudoparmelia and later into Flavoparmelia by HALE (1974, 1986). Up to 1976
it was known from Central and South Africa, Argentina, Chile, New Zealand
and in Europe only from England, France, Ireland, Italy, and Portugal (HALE
1976). In the last decades more and more occurrences were reported worldwide,
e.g. from Australia and Tasmania (EL1x 1994, KANTVILAS et al. 2002), Belgium
(SERUSIAUX et al. 1999), Bulgaria (SPIER et al. 2008), Germany (WIRTH 1997,
HEIBEL 1999, DOLNIK et 4l. 2008, STORDEUR et al. 2015), Ireland (S1Mmms 1998),
Luxembourg (SERUSIAUX et al. 2004), Montenegro (KNEZEVI¢ and MAYRHOFER
2009), Morocco (EGEA 1996), the Netherlands (ApTROOT and vAN HERK 1999,
vaN HERk and APTROOT 2004), Norway (NYGAARD and T@NSBERG 2015),
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Russia (SKIRINA 1995), Spain (FONT and F1ioL 1984, LLIMONA and HLADUN
2001), Sweden (FRODEN and THELL 2010, THELL and MOBERG 2011), Switzer-
land (ApTROOT and HONEGGER 2006), Transkei (THOMAS and BHAT 1994,
1996), and Turkey (JOHN 1992, YAZICI et al. 2010). It is regarded as an Atlanto-
Mediterranean species, since it is widely distributed in warm and humid habi-
tats of southern and western Europe, especially in the Mediterranean sea coast
of Italy (N1M1s 1993, TRETIACH et al. 2012) and Spain (LLIMONA and HLADUN
2001), and in SE England (JAMES and ROSE 1973, SEAWARD and COPPINS 2004).

It grows predominantly on bark (or wood) of several broad-leaved (rarely
also coniferous) trees (e.g. Acer, Alnus, Castanea, Corylus, Fagus, Fraxinus, Popu-
lus, Quercus, Salix, Sorbus, Tilia, Ulmus spp.) in open, well-lit places (forests or
roadsides) and more rarely also on sunny, siliceous rocks.

Flavoparmelia soredians (Fig. 1) differs from the close species F. caperata by
its smaller thallus with narrower and more adpressed lobes, by the type of sor-
alia (discrete, orbicular soralia with powdery, farinose soredia in F. soredians and
diffuse, coarse soralia with granular soredia in F. caperata), and by its different
chemistry (medulla K+ yellow turning red, Pd+ orange (salazinic acid and usnic
acid) in F soredians, and medulla K- or + dirty yellow, P+ red (caperatic acid,
protocetraric acid, and usnic acid) in F. caperata).

Fig. 1. General habit of Flavoparmelia soredians (Nagy-Strazsa-hegy, Hungary, 2011)
(scale bar = 1 mm).
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Recently Flavoparmelia soredians was also discovered in Hungary at several
localities in different geographical regions with different climatic situations. No
specimens were known from Hungary before 2011. Our aim was to give an over-
view on the Hungarian occurrences of this species and possible explanations for
its spreading.

MATERIAL AND METHODS

Specimensare deposited in BP (Hungarian Natural History Museum, Budapest,
Hungary) and ZC (Bakony Natural History Museum of the Hungarian Natural
History Museum, Zirc, Hungary). Herbarium acronyms follow the Index Herbario-
rum online (THIERS 2016) with the exceptions of ZC. SMITH et al. (2009) and
WIRTH et al. (2013) were used for identification. Morphological-anatomical inves-
tigations and KOH spot test were carried out by standard methods (ORANGE et 4l.
2010) using Olympus SZX-7 binocular dissecting microscope and Olympus CX-41
stereomicroscope. HPTLC analysis for chemical substances was applied in solvent
system C according to ARUP et al. (1993). The distribution map of Flavoparmelia
soredians (Fig. 2) was prepared by the computer program for geographical informa-
tion system, Quantum GIS (QGIS 2.14 Essen, 2016) based on the Central European
grid system of 5 km X 6 km units (BORHIDI 1984, NIKLFELD 1971).

Fig. 2. Localities of Flavoparmelia soredians in Hungary (grid system of 5 km x 6 km units)
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The studied species

Thallus tightly adnate, small foliose, rosette-shaped, (1.5-)3-5(-10) cm
diam., lobes narrow, yellow-green, 1-3(-5) mm wide, soralia orbicular or in ir-
regular patches, soredia farinose. Apothecia not seen in Hungarian specimens.
Cortex K-, medulla C-, K+ yellow slowly turning red, KC—, Pd+ yellow-orange
to orange, UV- (usnic acid and salazinic acid) (according to HALE 1976, SMITH
et al. 2009).

RESULTS AND DISCUSSION
Hungarian occurrences of Flavoparmelia soredians

Locality information data are given as it is originally on the label.

Balaton-felvidék — Comit. Veszprém, ad cortex Quercus petraea, in val-
lem carpinetis-quercetum ,,Harsas-v6lgy”, in monte ,,Megye-hegy” prope pag.
Balatonalmadi. Lat.: 47° 04’ 09.95” N; Long.: 18° 00" 41.01” E; Alt. ca. 179 m
s. m. Coll.: Sinigla, M., 21.07.2015 [ZC 2116]. — Comit. Veszprém, ad cortex
Quercus cerris, in siccus quercetum cerris-petraea, in loci ,,Fels6-erdé 1., prope
opp. Balatonfiired. Lat.: 46° 59’ 46.19” N; Long.: 17° 51’ 05.43” E; Alt. ca. 379
m s. m. Coll.: Sinigla, M., 15.04.2015 [ZC 1941]. — Balatonhenye, Fekete-hegy,
Oreg-hegy, felnyil6 cseres tetd, ct. Quercus cerris. Lat.: 46° 54’ 15.74” N; Long.:
17° 35’ 47.03” E; Alt. ca 377 m s. m. Coll.: Sinigla, M., 09.06.2016. [ZC 2335]. -
Csopak, Napsugar utca, ct. Tilia. Lat.: 46,9725’ N; Long.: 17,9347’ E; Alt.: 115 m
a.s.l. Coll.: Lajtha-Tabajdi, A., 07.07.2015 [BP 95053]. — Csopak, Dézsa Gyorgy
utca 15, ct. Acer. Lat.: 46,977918 N; Long.: 17,927997" E; Alt.: 140 m a.s.l. Coll.:
Lajtha-Tabajdi, A., 14.07.2015 [BP 95054]. — Szentbékkalla, Kis-ht, kdzépkort
zart cseres-kocsanytalan télgyesben, ct. Quercus cerris. Lat.: 46° 53’ 52.51” N;
Long.: 17° 34° 10.70” E; Alt. ca. 215 m s. m. Coll.: Sinigla, M., 17.05.2016 [ZC
2334].

Budapest — Soroksari Botanikus Kert, ct. Robinia pseudoacacia. Lat.: 47° 23
59.617 N; Long.: 19° 09’ 15.04” E; Alt.: 115 m a.s.l. Coll.: Lékds, L., 24.08.2013
[BP 95055]. — (jj Koztemetd, ct. Quercus cerris. Lat.: 47° 28’ 17.59” N; Long.: 19°
12’ 19.98” E; Alt.: 140 m a.s.l. Coll.: Paczké, L., 2015 [BP 95056].

Visegradi-hegység — Hungary, Esztergom, Nagy-Strazsa-hegy, on wooden
fence around “DINPI bemutatéhdz” Lat.: 47° 44’ 52.28” N; Long.: 18° 44’ 15.29”
E; Alt.: 130 m a.s.l. Coll.: L&kés, L., Molnar, K., 12.06.2011 [BP 95057].

Flavoparmelia soredians occurs on different phorophytes in Hungary,
e.g. Acer, Quercus cerris, Q. petraea, Robinia pseudoacacia, Tilia, and decaying
wood mostly in anthropogenic, eutrophicated urban habitats. Diameter of the
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Hungarian specimens is rather small ranging between 12 and 27(-30) mm. The
size of the thalli may refer to that they are young. The appearance at urban, semi-
natural sites as young thalli may confirm the newcomer status of the species.

The presence of salazinic and usnic acids in the Hungarian F soredians
specimens was confirmed by spot test and HPTLC. All Hungarian specimens of
Flavoparmelia caperata from BP were revised; critical specimens were checked
by HPTLC against control specimens of F. soredians from Italy. None of the F.
caperata specimens turned to be F. soredians.

WIRTH (1997) discussed the possibilities for establishing the status of im-
migrant species in Germany. In the case of 27 species discovered in the last dec-
ades of the 20th century it is questioned whether they are newcomer or just over-
looked because 1) they are really very rare species, 2) easily mistaken for other
species or 3) extremely inconspicuous species. There are arguments confirming
real immigrant species in his opinion: 1) the species is collected at a site earlier
often visited, 2) the species is not rare and 3) not less striking than other spe-
cies. According to the above, Flavoparmelia soredians was considered to be im-
migrant in Germany. The species was known before in northern France and the
Netherlands. It is a sub-Atlantic species, which became spreading most probably
because of the change in air pollution condition (decrease of SO,), as well as the
change of climate — milder temperature. Wirth mentioned that though it is simi-
lar to F. caperata, none of the 134 specimens in the lichen herbarium Stuttgart
(STU) was identified as F. soredians after a careful revision — investigating the
soredia and the chemical content (F. soredians is K+ red, containing salazinic
acid). Wirth also suggested the possibility of the expansion of its area.

This idea correlates well with the fact that the species became spreading also
in Great Britain (SEAWARD and COPPINS 2004) during the same period (from
1980 to 2003). The British authors thought of the effect of hypertrophication,
declining background SO, concentrations, and climate change: global warming.

Furthermore, according to Norwegian lichenologists (NYGAARD and
ToONSBERG 2015) Flavoparmelia soredians appears to be the first lichen species
for which there is a strong evidence for having been introduced to Norway by hu-
man commercial activity. They supposed that the lichen species was introduced
from the Netherlands transported together with young trees in 1996.

Its occurrences without any characteristic distribution pattern in Hungary
are perhaps too recent to decide on its status. It needs confirmation whether it is
invasive or not, however the size of thalli, the climatic changes, and air pollution
conditions are similar to those that helped to establish the status of this species
in other countries. It might supply with explanations on its spreading. It is most
probably an immigrant species also in Hungary and its discovery further south
from Germany also confirms Wirth’s area-expansion hypothesis.
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Osszefoglalé: Az atlanti-mediterran elterjedésti Flavoparmelia soredians lombos zuzmé-
fajt par éve fedeztiik fel Magyarorszagon. 2011 és 2016 kozote kilenc leléhelyrél keriilt els, amely
er6siti azon véleményiinket, hogy nélunk is terjedében van. Hazai lel6helyein tobbnyire vérosi,
antropogén éléhelyeken fordult eld, eltéréen ismert 6koldgiai igényétél, nem 6cednikus, humid
mikroklimatikus kérilmények kozote.

REFERENCES

APTROOT, A. and HONEGGER, R. (2006): Lichens in the new botanical garden of the University of
Ziirich, Switzerland. — Bot. Helvet. 116(2): 135-148.
http://dx.doi.org/10.1007/s00035-006-0759-6

APTROOT, A. and VAN HERK, C. M. (1999): Lecanora barkmaneana, a new nitrophilous sorediate
corticolous lichen from the Netherlands. — Lichenologist 31: 3-8.
http://dx.doi.org/10.1017/50024282999000043

ARrup, U, EKMAN, S., LINDBLOM, L. and MATTSSON, J.-E. (1993): High performance thin layer
chromatography (HPTLC), an improved technique for screening lichen substances. — Liche-
nologist 25(1): 61-71. http://dx.doi.org/10.1017/s0024282993000076

BORHIDI, A. (1984): Role of mapping the flora of Europe in nature conservation. — Norrlinia 2:
87-98.

DoLNIK, C., ABEL, H., DE BRUYN, U,, VAN DORT, K., GNUCHTEL, A., NEUMANN, P., STOLLEY,
G. and ZIMMER, D. (2008): Lecanora zosterae und andere interessante Flechtenfunde aus
Schleswig Holstein. — Kieler Not. Pflanzenk. 36: 9-23.

EGEA, J. M. (1996): Catalogue of lichenized and lichenicolous fungi of Morocco. — Bocconea 6:
19-114.

ELIX,]. A. (1994): Flavoparmelia. — In: Flora of Australia. 55. Lichens. Lecanorales 2, Parmeliaceae.
Australian Government Publishing Service, Canberra, pp. 39-49.

FoNT, M. A. and F10L, L. A. (1984): Liquens epifits de Quercus ilex a I'illa de Mallorca (II).
(Epiphyticlichens of Quercus ilex from Majorca (II)). — Bol. Soc. Hist. Nat. Baleares 28: 47-58.

FRODEN, P. and THELL, A. (2010): Flavoparmelia soredians ny for Norden. — Lavbulletinen
2010(3): 163-165.

HALE, M. E,, Jr. (1974): New combinations in the lichen genus Pseudoparmelia Lynge. — Phytologia
29:188-191.

HALE, M. E,, Jr. (1976): A monograph of the lichen genus Pseudoparmelia Lynge (Parmeliaceae). -
Smiths. Contrib. Bot. 31: 1-62. http://dx.doi.org/10.5479/51.0081024x.31

HALE, M. E,, Jr. (1986): Flavoparmelia, a new genus in the lichen family Parmeliaceae (Ascomyco-
tina). — Mycotaxon 25: 603-605.

HEIBEL, E. (1999): Untersuchungen zur Biodiversitat der Flechten von Nordrhein-Westfalen. —
Abh. Westfil. Mus. Naturk. 61(2): 1-346.

JAMES, P. W. and ROSE, F. (1973): Distribution maps of lichens, 7: Parmelia soredians Nyl. — Liche-
nologist 5: 478-480. http://dx.doi.org/10.1017/50024282973000538

JOHN, V. (1992): Flechten der Tiirkei III. Die Flechten der Pilotkartierung fiir Europa in der Tirkei.
— Pollichia 1992: 1-20.

Studia bot. hung. 47(1), 2016



FLAVOPARMELIA SOREDIANS, A SPREADING LICHEN SPECIES IN HUNGARY 11

KANTVILAS, G, ELIX,J. A. and JARMAN, S. J. (2002): Tasmanian lichens. Identification, distribution
and conservation status. I. Parmeliaceae. — Flora of Australia Supplementary Series, 15, The
Australian Biological Resources Study & The Tasmanian Herbarium, Hobart, 274 pp.

KNEZEVIC, B. and MAYRHOFER, H. (2009): Catalogue of the lichenized and lichenicolous fungi of
Montenegro. — Phyton 48(2): 283-328.

LLIMONA, X. and HLADUN, N. L. (2001): Checklist of the lichens and lichenicolous fungi of the
Iberian Peninsula and Balearic Islands. — Bocconea 14: 1-581.

NIKLFELD, H. (1971): Bericht tiber die Kartierung der Flora Mitteleuropa. — Taxon 20(4): 545—
571. http://dx.doi.org/10.2307/1218258

N1wmis, P. L. (1993): The lichens of Italy. An annotated catalogue. — Monografie XII, Museo Regionale
di Scienze Naturali, Torino, 897 pp.

NYGAARD, E. and TONSBERG, T. (2015): Flavoparmelia soredians from Stavanger, new to Norway.
- Blyttia 73(3): 161-166.

NYLANDER, W. (18724): Observata lichenologica in Pyrenaeis orientalibus. — Flora 55: 424-431.

NYLANDER, W. (1872b): Observata lichenologica in Pyrenaeis orientalibus. — Bull. Soc. linn. Nor-
mandie, ser. 2, 6: 256-328.

ORANGE, A., JAMES, P. W. and WHITE, F. J. (2010): Microchemical methods for the identification of
lichens. 2nd ed. — British Lichen Society; London, 101 pp.

SEAWARD, M. R. D. and CoPPINS, B.]J. (2004): Lichens and hypertrophication. — Biblioth. Lichenol.
88:561-572.

SERUSIAUX, E., DIEDERICH, P. and LAMBINON, J. (2004): Les macrolichens de Belgique, du
Luxembourg et du nord de la France. Clés de détermination. (The macrolichens of Belgium,
Luxembourg and northern France. Identification keys). — Ferrantia 40: 1-188.

SERUSIAUX, E., DIEDERICH, P., BRAND, A. M. and VAN DEN BooM, P. (1999): New or interest-
ing lichens and lichenicolous fungi from Belgium and Luxembourg. VIII. [Lichens et cham-
pignons nouveaux ou intéressants pour la flore de la Belgique et du G.-D. de Luxembourg.
VIII]. - Lejeunia 162: 1-95.

S1MMs, M. J. (1998): A Mediterranean lichen Parmelia soredians Nylander and other species from
Lighthouse Island, Co Down. — Irish Nat. J. 26(3/4): 135-136.

SKIRINA, L. F. (1995): Lichens of Sikhote-Aline biospheric region. — Dalnauka, Vladivostok, 132 pp.

SMiTH, C. W., APTROOT, A., COPPINS, B. J., FLETCHER, A., GILBERT, O. L., JAMES, P. W. and
WOLSELEY, P. A. (eds) (2009): The lichens of Great Britain and Ireland. — British Lichen
Society, London, 1046 pp.

SPIER, L., vaN DORT, K. and Fri1Z, O. (2008): A contribution to the lichen mycota of old beech
forests in Bulgaria. — Mycol. Balcan. 5(3): 141-146.

STORDEUR, R., CEZANNE, R., EICHLER, M., HEINRICH, D., KisoN, H.-U., SCHIEFELBEIN, U.,
SCHONBRODT, M., SEELEMANN, A., SIPMAN, H.J. M., THIEMANN, R. and UNGETHUM, K.
(2015): First records and noteworthy lichens and lichenicolous fungi from Saxony-Anhalt
and the Western Part of the Harz National Park (Lower Saxony). — Herzogia 28(2): 654—678.
http://dx.doi.org/10.13158/heia.28.2.2015.654

THELL, A. and MOBERG, R. (eds) (2011): Nordic lichen flora 4. Parmeliaceae. — Museum of Evolu-
tion, Uppsala, 184 pp.

THIERS, B. (2016, continuously updated): Index Herbariorum: a global directory of public herbaria
and associated staff. — New York Botanical Garden’s Virtual Herbarium. http://sweetgum.
nybg.org/science/ih/.

THOMAS, C. M. and BHAT, R. B. (1994): Contribution to the lichen flora of Transkei. — Mycotaxon
50: 9-18.

Studia bot. hung. 47(1), 2016



12 FARKAS, E., LAJTHA-TABA]JDI, A., LOKOS, L., MOLNAR, K., PACZKO, L. and SINIGLA, M.

THOMAS, C. M. and BHAT, R. B. (1996): New report of lichens from southern Africa. — Mycotaxon
58:375-385.

TRETIACH, M., BARUFFO, L. and P1ccoTTO, M. (2012): Effects of Mediterranean summer condi-
tions on chlorophyll a fluorescence emission in the epiphytic lichen Flavoparmelia soredi-
ans: a field study. — Plant Biosystems 146 (Suppl.): 171-180.
http://dx.doi.org/10.1080/11263504.2012.727881

VAN HERK, K. and APTROOT, A. (2004): Veldgids Korstmossen. — KNNV Uitgeverij, Utrecht, 421 pp.

WIRTH, V. (1997): Einheimisch oder eingewandert? Uber die Einschitzung von Neufunden von
Flechten. (Indigenous or immigrated? How to evaluate new reports of lichens). — Biblioth.
Lichenol. 67: 277-288.

WIRTH, V., HAUCK, M. and SCHULTZ, M. (2013): Die Flechten Deutschlands. — Verlag Eugen
Ulmer, Stuttgart, 1144 pp.

Yazicr, K., APTROOT, A., ASLAN, A., ETAYO, J., SPIER, L. and KARAGOZ, Y. (2010): Lichenized
and lichenicolous fungi from nine different areas in Turkey. — Mycotaxon 111: 113-116.
http://dx.doi.org/10.5248/111.113

(submitted: 30.05.2016, accepted: 15.06.2016)

Studia bot. hung. 47(1), 2016



