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Abstract: Species ofCaloplacaappear to be strongly substrate specific in gén€aloplaca monacensis
(related toC. cering and C. pyracea(related toC. holocarpd are not exceptions; both are epiphytic
species with rather restricted niches. The formdeimophilous and baziphilous occurring in cendirad
southern Europe, but the later occurs on nitrogen-barks throughout Europe. Possessing different
ecology, both species can hardly grow side by shimyever, we observed them together in rich
populations on cherty limestone in the Bukk Mts.specific SiQ addition in the limestone rocks
harbouring these species may explain this ecolbgibaormality. Identification of both species was
confirmed by ITS nrDNA molecular data.

Keywords: Caloplaca monacensis Caloplaca pyracea substrate ecology, substrate specificity,
Teloschistales

Introduction

In the genugCaloplacaTh. Fr. Teloschistales there is a rather low number of species withewid
substrate ecology. It is seen, for instance, irerde@nation keys (e.g. Clauzade & Roux 1985,
Laundon 1992, Wirth 1995) where the substrate ésl@s an important key character. Likewise, in
recent studies dealing with taxonomy witl@aloplacg strong substrate specificity or at least
strong substrate tendencies were evident in mateofonsidered species in tBGaloplaca cerina
group (Vondrék et al. 2008; Soun et al., unpublisbata),C. citrina group (Arup 2006) and
C. holocarpagroup (Arup 2009; Khodosovtsev et al., unpublisiteada). In contrary to these
studies,Caloplacaspecies in cold regions in the Arctic often occaraowide range of substrates;
some of them commonly overgrow drift wood, boned amcks (Sgchting 1989). In temperate
regions of EuropeCaloplacaspecies commonly occurring on such wide range b$tsates, e.g.
epilithic-epiphytic species, do not seem to océlowever, some epilithic species are rarely found
there to be epiphytic, mainly on dust-impregnatadkpthese are e.galoplaca crenulatella
(Nyl.) H. Olivier (Vondrék et al. 2007X;. flavocitrina(Nyl.) H. Olivier (Arup 2006, Vondrak et
al. 2007, 2009a) and€. holocarpa (Hoffm.) A.E. Wade(Arup 2009). Examples of mainly
epiphytic species rarely observed on concrete estan rocks ar€aloplaca obscurelldJ. Lahm
ex Korb.) Th. Fr. (Peksa et al. 2001, phlogina(Ach.) Flagey (Vondrak et al. 2009a) and
C. ulcerosaCoppins & P. James (Vondrak et al. 2009b).

In this paper, we demonstrate the outstanding oecae of two largely epiphytic species,
Caloplaca monacensigLeder.) Lettau (=C. cerina var. cyanolepra (DC.) J. Kicks) and
C. pyracea(Ach.) Th. Fr., in abundant populations on cheryelstone rocks shaded by beech
forest. None of the species was observed growindp@intypical substrate in the visited localities.
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Fig. 1. Bayesian phylogeny @faloplaca monacensismionophylletic group with closely relat€d chlorina
as an outgroup. Numbers at nodes are posterioabildles. Saxicolous specimen is in bold.

Materials and methods

Saxicolous samples ofaloplaca monacensigand C. pyraceawere collected by Jan Vondrak and
Alexander Khodosovtsev on 2 June 2008 on two Ibealin the Bikk Mts:
1. Borsod-Abauj-Zemplén county, Malyinka: "Lato-kek’ rock, N48°07°28.7", E20°31'37.3"; Alt.

ca 30 m, on shaded limestone outcrop.

2. Borsod-Abalj-Zemplén county, Varbo: "Orvéng-kock, N48°07°46.6”, E20°32°20.8”; Alt.: ca 750 m,
on shaded limestone outcrop.

Samples are deposited in the herbaria of CBESt{onacensidV6393;C. pyracealV6365) and KHER

(C. monacensi8596;C. pyracea3586, 3597, 3599, 3600, 3607).

To identify the species with certainty, ITS nrDNAgsiences were obtained from samples of both
species and aligned with the most similar sequefioas our database and the GenBank (Tab 1). Then we
created phylogenetic trees for both alignments gudrBayes 3.0 (Ronquist & Huelsenbeck 2003).
Methods of molecular analyses will be explained firiure studies regarding the taxonomies of
C. holocarpaandC. cerinagroups.

Color images of saxicolous specimensGafloplaca monacensiand C. pyraceaare available on the
web page http://botanika.prf.jcu.cz/lichenology.

Caloplaca monacensiss a forgotten name, rather known @s cerina var. cyanolepra and its
nomenclature will be discussed in a future papeu(Sin preparation).
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Fig. 2. Bayesian phylogeny @faloplaca pyraceavith closely relatedC. cerinellaas an outgroup. Number
at the node is its posterior probability. Saxicalepecimen is in bold.

Results

Using ITS nrDNA molecular data, we confirmed thenpte CBFS JV6393 (from the "Lato-
koévek" rock) forming a monophyletic group with epypic specimens o€aloplaca monacensis
(Fig. 1). This intricate taxon belongs to tBaloplaca cerinagroup, which is currently being
solved by the second author. Within the groGp,monacensiss mainly characterized by its
sorediate-granulose thallus, predominantly cortiasloccurrence on broadleaf trees such as e.g.
Fraxinug QuercusandTilia througout Europe. The species is common on shiadedtone rocks
at both localities mentioned above.

The sample CBFS JV6365 (from the "Laté-kdvek" rowkgs confirmed to beéaloplaca
pyraceausing ITS nrDNA data (Fig. 2aloplaca pyraceaan epiphytic speciegjas not always
recognized from a predominantly epilithi holocarpa However, Arup (2009) found out that
these species are phylogenetically and morpholbbgieeell-separated and not conspecific. In
contrast taC. holocarpa this species is well-characterized by zeorindlagma with greyish outer
thalline exciple.Caloplaca pyraceas common throughout Europe on nutrient-rich banlajinly
on Populus tremulaThis species is very abundant on shaded limestuories rat both mentioned
localities.

Joint and abundant occurrence of both epiphyticispeon rocks in Bukk Mts is outstanding in
three aspects. 1. Both species could hardly grgeth@r when epiphytic having different ecology.
Caloplaca monacensis termophilic and avoid nutrient-rich barks IgLit pyraceais climatically
rather undetermined, but demands nutrient-rich 0ak Both species growing on bark are
considered heliophilic but they occur in shadedith&bin saxicolous localities in Bikk Mts. 3.
There are very few and low-abundant accompanyiegiep (e.gCandelariella aurella, Lecanora
dispersaandPhaeophyscia orbicular)sn the habitat of both species on shaded rock.

Both limestone rocks, "Laté-kovek" and "Orvéng:lhave a specific chemistry; their bedrock
is called "cherty limestone" with high Si@dmixture. Both species probably found a free aich
such rock and created luxuriant populations there.
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Specimen Collection data

C. cerinella Czech Republic, Tabor, coll. Vondrak 2004

CBFS Jv1869

C. cerinella Ukraine, Crimean Peninsula, coll. Soun 2007

herb. J. Soun 293

C. chlorina Austria, Weinviertel, Wolfsthal, coll. Vondrak 2004
CBFS Jv1879

C. chlorina Czech Republic, Milevsko, coll. Vondrak 2004

CBFS JV2056

C. monacensis Spain, Extremadura, coll. v.d. Boom & v.d. Boom 200
herb. P. v. d. Boom 38821

C. monacensis Hungary, Bukk Mts, coll. Vondrak & Khodosovtsev 300
CBFS Jv6393

C. monacensis Bulgaria, Eastern Rodopi Mts, coll. Vondrak 2004
CBFS Jv2127

C. monacensis Czech Republic, Pavlovské vrchy hills, coll. Vorde®0o7
herb. J. Soun 164

C. monacensis Slovakia, Muranska planina Mts, coll. Bayerova, tGud, Halda, Palice,
Z. Palice 6154 Peksa & Svoboda 2002

C. monacensis Czech Republic, Podyji, coll. Vondrék & Soun 2005
CBFS Jv2885

C. pyracea Czech Republic, Konstantinovy L&agreoll. Soun 2006
herb. J. Soun 269

C. pyracea Hungary, Bukk Mts, coll. Vondrak & Khodosovtsev 300
CBFS JV6365

C. pyracea ?

GenBank AF353949

C. pyracea Czech Republic, Prachatice, Husinec, coll. Von@@&7
CBFS Jv6971

C. pyracea Czech Republioleské Budjovice, coll. Soun 2006
herb. J. Soun 74

Tab. 1. Herbarium data to samples aligneddaloplaca monacensend Caloplaca pyraceghylogenetic
trees.

Souhrn

Druhy roduCaloplacajsou gevazrie substratoy specifické a proto substrat 1zét$inou pouZzit
jako dilezity ukovaci znak v fipact, Ze dva podobné druhy jsou vazany na odliSné pogkiNa
druhou stranu existuje mnoho vyjimek, kdy fijad kortikolni druhy vzachprechazeji na skaly
nebo na beton a obracerV n¢kterych gipadech nastava problém semim takovych liSejnik
rostoucich na netypickych substrateché¢dyani podle klia pouZzivajicich substrat jako znak
(atch je tSina) vedou k nespravnym z@irm a navic netypicky substré@gasto ovliviuje
morfologii stélky i plodnic, tedy vzhleddhto liSejniki je také netypicky. Zde je uztteé pouzit
molekularni data pro potvrzeniceni. V tomtoclanku jsme pouZili sekvence ITS nrDNA.

Caloplaca monacensigiibuzna druhuC. cering a C. pyracea ptibuznaC. holocarpa jsou
kortikolni druhy s odliSnou ekologii. Prvni druhtgplomilny a obyva spiSe bazicka stanavig
stredni a jizni Evrop, zatimco druhy je vazany na nitrofilni stano¥jistagg. na Kiru topofi, a je
rozsten po celé Evrap PrestoZze oba druhy se zpravidla nevyskytuji spélea kire drevin, my
jsme je nalezli spot&¢ rast v bohatych populacich na zastifich vapencovych skalach v pagho
Bikk v Mafarsku. Tyto zvlastni vyskyty lze vy&it specifickym chemismem tamnich
takzvanych kemiitych vapené s ¢asto odvapénym povrchem. Tyto vapence hosti druéov
chudou ale velice specifickou liSejnikovou biotep@fytické druhyC. monacensis C. pyracea
zde zjevi nalezly volnou niku.
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