Acta Botanica Hungarica 66(3—4), pp. 203-223, 2024
DOI: 10.1556/034.66.2024.3-4.5

NEW AND NOTEWORTHY LICHEN-FORMING
AND LICHENICOLOUS FUNGI 14.

XANTHORIA PEDERSENII AND X. WENNERGRENII - TWO
NEW SPECIES FROM THE XANTHORIA CALCICOLA SUBCLADE
(XANTHORIOIDEAE, TELOSCHISTACEAE)

PROVED BY INTEGRATIVE APPROACH

S.Y. KonpraTYUK" ?*, L. L6k0Os®, M. HAaNsson?, U. SCHIEFELBEIN®
I. KArNEFELT® and A. THELL®

M. H. Kholodny Institute of Botany, Tereshchenkivska str. 2, 01004 Kyiv, Ukraine;
E-mail: ksya_net@ukr.net (*corresponding author)
2Molecular Cell Biology Division, Lund University, Sélvegatan 35B, SE-22362 Lund, Sweden
*Department of Botany, Hungarian Natural History Museum,
H-1431 Budapest, Pf. 137, Hungary
*University of Rostock, Botanical Garden, Schwaansche Strasse 2, 18055 Rostock, Germany;
E-mail: ulf.schiefelbein@uni-rostock.de
®Biological Museum, Lund University, Box 117, SE-22100 Lund, Sweden;
E-mails: ingvar.karnefelt@biol.lu.se, arne.thell@biol.lu.se

(Received: 5 March 2024; Accepted: 10 March 2024)

Two species new to science, Xanthoria pedersenii and X. wennergrenii in the Xanthoria calci-
cola complex (Xanthoria, Xanthorioideae, Teloschistaceae), characterized by a complex of
morphological, anatomical and molecular characters, are described, illustrated and com-
pared with closely related taxa.
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INTRODUCTION

Xanthoria has been considered a well-known genus although its tax-
onomy has been neglected for a long time. Seventeen lichen groups earlier
included have been segregated as separate genera (Kondratyuk et al. 2022b).
Prior to the molecular era, Xanthoria was composed of ca 50 species (Karnefelt
1989). Today, 13 species belong to the genus (Kondratyuk et al. 2022b).

The name Xanthoria calcicola was proposed at species level by the Ukrain-
ian lichenologist Alfred Oxner in 1937 for the infraspecific taxon X. parietina
f. congranulata Cromb., described in the 19th century based on two diagnos-
tic characters, i.e. a rugose centre of thallus and concave apothecia. Further-
more, Oxner emphasized the importance of isidia for this species. Since then,
Xanthoria calcicola Oxner has been accepted as a rather common and widely
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distributed species in the Mediterranean and Atlantic parts of Europe (Kond-
ratyuk 2004, Nimis 1993, 2016, Nimis and Martellos 2023, Oxner 1937, Smith et
al. 2009, Wirth et al. 2013). However, the aim of this paper is to study correla-
tion between morphological and anatomical characters within the X. calcicola
complex, collected in the southwestern Baltic Sea area.

Xanthoria ectaneoides (Nyl.) Zahlbr. was thought to be synonymous to
Xanthoria aureola (Ach.) Erichsen, being positioned in the Xanthoria calcicola
subclade. However, in a recent revision the Xanthoria ectaneoides complex was
found to constitute a sister group to the Xanthoria coomae branch (Kondratyuk
et al. 2023, 2024).

Two species new to science were found and described within this study.
This integrative approach in taxonomy of the genus Xanthoria (Fr.) Th. Fr.,
particularly using details in ascospores and their septa, was elaborated by the
Austrian lichenologist J. Poelt with colleagues in the 1990s (Giralt et al. 1993,
Kondratyuk and Poelt 1997, Poelt and Petutschnig 19924, b, etc.). A number of
species described in those days were later confirmed by molecular data (Arup
et al. 2013, Kondratyuk et al. 2013, 2017, 2020, 2022a).

MATERIAL AND METHODS

Material of the X. calcicola complex was collected at 25 localities in the
southwestern Baltic Sea area during the past two years (Table 1). The speci-
mens were sprayed with water ten minutes to half an hour before they were
removed from the substrate using a plastic knife. Mature apothecia were cut
by hand. Fifteen sections of each apothecium were mounted in a water drop-
let to contain enough ascospores for statistic measurements. The ascospores
were exclusively measured outside the asci and in sections in a bright-field
microscope. At least 50 ascospores were measured and included in the statis-
tical analysis. The specimens were studied and determined at the Division of
Molecular Cell Biology, Department of Biology, Lund University where also
the DNA-vouchers were prepared. Sequences from the nuclear ITS-region
were produced using standard methods and standard primers (see Kond-
ratyuk et al. 2024).

Specimens studied in this study will be deposited in the herbaria C, GB,
KW-L and LD. Sets of particular importance will be distributed in Plantae
graecenses exsiccate.
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Table 1
List of localities of investigated epilithic communities of Xanthoria calcicola s. 1. (collectors: SK, *AT
and NT, ** SK, AT and US)
Number of specimens
Locality Date/ Position totally withX. withX.
Collector(s) col- peder-  werner-
lected senii grenii
DENMARK
55.0629° N,
1. Bornholm, Nexg, on rock wall 28.10.2022 15.1250° E 56 1 -
2. Dsterlars par., the church, on rock 55.1648° N,
wall 29.10.2022 14.9656° E 2 2 -
3. Hammershus castle ruins, on brick 55.2713° N,
walls at the highest point of ruins 27.10.2023 14.7554° E 7 - 7
4. Nyker par., the church, on rock 55.1396° N,
wall 29.10.2022 14.7595° E 11 2 2
5. Fyn, Svendborg Landevej, on 55.1860° N,
concrete 28.05.2023 10.7330° E M - !
6. Mon, Borre par., the church yard, 54.9959° N,
on tiles on the cemetery wall 22092022 5 4432 6 ! -
7. Zealand, Fanefjord par., the 54.9013° N,
church, on tiles on the cemetery wall 11.10.2022 12.1511° E z > -
8. Fjenneslev par., the church, on 55.4336° N,
tiles on the cemetery wall 26.05:2023 11.6875° E 2 3 N
9. Gerlese par., the church, on tiles 55.8853° N,
on the cemetery wall 3.12.2022 12.1991° E 2 10 -
10. Helsinge. the church yard, on 56.0208° N,
tiles on the cemetery wall 26.03.2023 12.1969° E 170 2 -
11. Hejby parish, the church, on tiles « 559128°N,
on the cemetery wall 25062023 11.5996° E 15 2 !
12. Seborg par., the church, on tile 55.7352° N,
roof 16.04.2023 12.5120° E 70 6 -
13. Seborg par., the castle ruins, on 55.0877° N,
modern brick inclusions 16.04.2023 12.3055° E 5 ! -
14. £rg, Seby par., the church, on 54.9386° N,
tiles on the cemetery wall 26.05.2023 10.2568° E % 2 3
15. Marstal, the church, on tiles on 54.8550° N,
the cemetery wall 26.052023 10.5170° E > 4 6
16. Areskebing, the church, on tiles 54.8879° N,
on the cemetery wall 26.05.2023 10.4122° E 71 ! 2
GERMANY
17. Mecklenburg-Vorpommern, ot 53.967° N,
Rostock district, Cammin 2.10.2023 12.333° E 17 B 1
18. Rostock district, Alt Bukow, the - 53.9963° N,
church, on tiles on the cemetery wall 2.10.2023 11.6077° E 47 3 2
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Table 1 (continued)

Number of specimens

Locality Date/ Position totally ~ with X, with X.

Collector(s) col- peder-  werner-
lected senii grenii

19. Nordwestmecklenburg district, s D3.9939°N,

Blowatz-Dreveskirchen 2.10.2023 11.5385° E 37 - 1

SWEDEN

20. Skane, Bromma par., the church, 55.4707° N,

on rocky wall 28.09.2022 13.8001° E 34 2 1

21. Dalby par., the church, on rocky 11.05.2023  55.6646° N, 79 _ 1

wall 7.01.2024 13.3461° E

22. Malmo, Vastra Hamnen, on 55.6133° N,

granitic rocks 16.08.2022 12.9813° E 14 2 B

23. Norra Vram par., the church, on 56.0870° N,

tiles on the cemetery wall 12.11.2022 12.9734° E 15 ! N

24. Ramlosa (S of Helsinborg), on 55.8056° N,

roadside rocks near parking area 12.08.2022 12.7333° E > 1 -

25. Skandr par., the church, on verti- 55.4195° N,

cal surfaces of thumbs at the cemetery 23.08.2022 12.8497° E ! ! -

Total 977 53 28

RESULTS AND DISCUSSION

Molecular data on Xanthoria species

A wide species concept was earlier used for Xanthoria parietina and X. au-
reola (Lindblom and Ekman 2005, Tsurykau et al. 2020). However, using a larg-
er set of morphological and anatomical characters, particularly spore meas-
urements (Kondratyuk et al. 2023), led us to use a narrower concept, which
also correlates better with molecular characters. Sequences of the new species
were analyzed together with other Xanthoria-sequences from the GenBank to
determine their phylogenetic positions. It turned out that they belong to the
Xanthoria calcicola subclade (Fig. 1).

NEW TAXA

Xanthoria pedersenii S. Y. Kondr., Kdrnefelt et A. Thell, spec. nova

MycoBank No.: MB 853038

(Figs 2-4)

Similar to Xanthoria calcicola, but differs in having thin, paper-like thalline
lobes, in having smaller knob-like warts, which may resemble coarse isidia, which
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88— LD-M61 Xanthoria ectaneoides DENMARK Bornholm Nexo
62| LD-M6g Xanthoria ectaneoides SDENMARK Bornholm Nexo
40 — LD-M73 Xanthoria ectaneoides SWEDEN Everod :
— LD-MS51 Xanthoria ectaneoides SWEDEN Igelosa eCtaneOIdes
41 55— LD-MS52 Xanthoria ectaneoides DENMARK Bornholm Nexo
73— LD-M70 Xanthoria ectaneoides SWEDEN Everod
LD-M49 Xanthoria pylyporlykii DENMARK Zealand Farum
59 LD-M59 Xanthoria pylyporlykii DENMARK Zealand Soborg .o
2% - LD-M78 Xanthoria pylyporlykii DENMARK Zealand Gorlose  pylyporlykii
81~ LD-M77 Xanthoria pylyporlykii SWEDEN Everod
60— LD-M56 Xanthoria pylyporlykii DENMARK Zealand Gorlose
KF589997 Xanthoria coomae* GERMANY
624 | AY438298 Xanthoria coomae* NORWAY
o JF831894 Xanthoria coomae* GERMANY M-0102316
23 [ KC179410 Xanthoria coomae AUSTRALIA NSW holotype coomae
49— 0Q249845 Xanthoria coomae* SPAIN
92 63— %"}1*19721;;‘353}3? ))((antlllmria co;ymae* ]SS%EIE Ij&SFRICA ALV16819 l .
r anthoria polessica
47— MT928332 Xanthoria polessica BELARUS p oiessica
—— AM697845 Xanthoria parietina USA Oregon
— AM697841 Xanthoria parietina SPAIN Canary Islands . e
100l 57— AM697848 Xanthoria parietina SWITZERLAND Zurich parietina
38 [ AM697847 Xanthoria parietina SPAIN Madrid
25 ~ AM697842 Xanthoria parietina USA Fallmonth
31— AM697838 Xanthoria parietina USA Massachusetts . .
80— whole genome Xanthoria steineri ISRAEL Negev steineri
— AJ320142 Xanthoria steineri** CYPRUS Paphos

o
)

100— M12 Xanthoria ibizaensis SPAIN Balearic Islands holotype(2) 1hy y
75 86 ~ M12 Xanthoria ibizaensis SPAIN Balearic Islands holotype lblzaens Is
55 —— AM292818 Xanthoria monofoliosa SPAIN Canary Islands
20 AJ320147 Xanthorigl monofoliqsa ITALY Sicily .
2 AM292842 Xanthoria monofoliosa SPAIN Mallorca monof Ollosa

38 — EU681294 Xanthoria monofoliosa SOUTH AFRICA
95— ﬁ%gggg% §antlﬁoria mogofoliosa**Fsl‘OAlli}[‘CI-}E%FRICA
anthoria mediterranea retagne 7
—— AJ320140 Xanthoria cf mediterranea** GREECE SH85 medlterranea
100, ' 75— MZ196456 Xanthoria tendraensis UKRAINE Kherson oblast .
521000~ MZ303030 Xanthoria tendraensis UKRAINE Kherson oblast tendraensis
MZ196457 Xanthoria tendraensis UKRAINE Kherson oblast
100 38 — AJ320134 Xanthoria cf mediterranea*** Italy Sicily
r 97~ AJ292822 Xanthoria cf mediterranea*** TUNISIA Karthago
64— AM292822 Xanthoria cf mediterranea***
< 25‘2* kg-%gg §antgoria pegersenii BEE%{%RK Gorlose d ..
~ LD- anthoria pedersenii RK Gorlose
94 | LD-M63 Xanthoria pedersenii DENMARK Gorlose p eaersenu
87l L[ LD-M60 Xanthoria pedersenii DENMARK Soborg holotype
62— LD-M67 Xanthoria pedersenii SWEDEN Ramlosa
| EB-%gg §antgoria wennergrenii ng%ﬁgg gorngo{m gyll:er e
91— LD- anthoria wennergrenii ornholm Nyker
66 LD-M83 Xanthoria wennergrenii SWEDEN Bromma wennersrentt
whole genome Xanthoria aureola SPAIN Catalunya
100~ whole genome Xanthoria mediterranea ISRAEL Negev
77— LD-M84 Xanthoria aff. aureola | DENMARK Bornholm Gorlose  aff aureola
‘ 94— AJ320152 Xanthoria calcicola SWITZERLAND Lausanne
75} ~ EU681295 Xanthoria calcicola UK FNM-088
27 %7 L AJ320130 Xanthoria calcicola*** FRANCE Brittany calCiCOIa
AJ320150 Xanthoria calcicola UK Hampshire
34 76— ON437600 Xanthoria cf aureola* UK Hever aureo la
= JQ301690 Xanthoria aureola SWEDEN
67 ﬁJMsgg%EngXanltlhoria zflgf ectaneo(iideii**FFI‘{IX?VI\&%EBBretagne
— anthoria aff. ectaneoides*** rittany *
68 | — AJ320135 Xanthoria aff. ectaneoides*** UK Cornwall aff ectaneoides
25/ [ AJ320131 Xanthoria aff. ectaneoides*** FRANCE Brittany
22/ — AM408403 Xanthoria aff. ectaneoides*** FRANCE Bretagne
32 EU681299 Xanthoria aff. ectaneoides*** UK FNM-087
whole %enome Xanthoria sp 1
AF101284 Martinjahnsia resendei SPAIN BCC-Lich 13176
100 [ EU639641 Martinjahnsia resendei SPAIN
65_~ AF101285 Martinjahnsia resendei SPAIN BCC-Lich 13259
88— AF101283 Martinjahnsia resendei SPAIN BCC-Lich 13175

Fig. 1. Consensus MP tree after nrITS of the members of the genus Xanthoria for which hith-
erto molecular data available (* = data are submitted to GenBank under Xanthoria parietina,
** = data provided under Xanthoria sp., *** = data are provided under Xanthoria ectaneoides)
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never fall off, in having much narrower ascospores and much wider range of variation
of ascospore septa, as well as in having slightly shorter but wider conidia.

Type: Denmark. Zealand, Seborg, par., the church, 55.7352° N, 12.5120°
E, on tile roof of rocky wall, coll.: S. Y. Kondratyuk SK23599 sub Xanthoria pe-
dersenii (holotype) growing together with X. ectaneoides. Isotypes: SK23599A,
SK23599B; SK23599C sub Xanthoria pedersenii with Xanthoria sp. 1; SK23599D
sub Xanthoria pedersenii with Xanthoria sp. 1; SK23599E, etc. till SK23599G sub
Xanthoria pedersenii with Xanthoria sp. 1; SK23599K sub Xanthoria pedersenii
with Xanthoria sp. 1; SK23599L sub Xanthoria pedersenii with Xanthoria sp. 1;
SK23599N sub Xanthoria pedersenii with X. pylyporlykii; SK235990 sub Xantho-
ria pedersenii with Xanthoria sp. 1; and SK23599P sub Xanthoria pedersenii with
Xanthoria sp. 1, prepared for distribution in Plantae graecenses exsiccate.

Thallus from 15-20 mm across to 3-7(=11) cm in diam., often forming
larger aggregations; film-like in the centre, while dissections and lobes are
well developed in the peripheral zone, ca (3-)5-7(-10) mm wide, sometimes
poorly presented, only occasionally well developed, but usually seen as in-
complete circles, where only a half of thallus in semicircles (semi-acres), i.e.
‘anularis’ morph (see Kondratyuk et al. 2024), to 1.5-2 cm wide observed; thal-
line lobes (4-)5-7(-10) mm long, only rarely to 10-15(-18) mm long (SK22016,
SK23599)*, and from 1-1.5(-2) mm wide in the narrowest portions, widened
towards the tips, to (2-)4-5(—8) mm, if dissected into smaller portions, the to-
tal width is 5-7(-12) mm, indistinct towards the centre, irregularly orientated;
terminal portions of lobes to 2-3 mm wide, sometimes dissected into small,
0.5(-1) mm wide lobes, and ca 1 mm long, well seen from the underside,
with more or less smooth surface (without or with rare wrinkles, i.e. thallus
of Xanthoria pylyporlykii type, see Kondratyuk et al. 2024), light yellowish or
whitish yellow, greenish yellow, or greyish yellow, centre wrinkled or un-
even, dull orange or dirty greenish orange to dark brick or brownish orange
or dark green-grey; secondary lobules to 0.3-1(-3) mm wide and to 1-3(-5)
mm long to somewhat triangular, overgrowing terminal portions to 1-1.5(-3)
mm diam., irregularly orientated with bright yellow tips well contrasting to
the dull orange, yellow or dull brownish yellow centre of the thallus. Upper
surface of lobes very wrinkled, crosswise, but usually irregular in the cen-
tre. Lower surface white, with scarce white hapters of Xanthoria parietina type
(sensu Kondratyuk and Poelt 1997) to 175 um wide and 50-60 pm long.

* Material from Fraxinus bark at Ramlosa (LD M67 SK22027) differs in having more de-
veloped and distinct thalline lobes towards the centre, and in having more distinct cross
wrinkles. Thalline lobes to 10-15 mm long. These epiphytic specimens were from 3 mm
wide in the narrow portions, to 4-10(-12) mm wide in the terminal portions.
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Isidia present usually in places in the centre of thallus sometimes in sev-
eral distant places of the same thallus, more often along thalline lobe edges,
mainly on the most raised parts of the wrinkles; isidia initially very small, to
0.05-0.1 mm in diam., regularly rounded, more or less subconvex, usually fu-
runcle-like (boil-bearing), i.e. dissolving in minute, gradually dissappearing
sorediate particles, often aggregated in groups to 0.5(-1.5) mm across, seldom
granular; rarely numerous and somewhat larger, to 0.1-0.15(-0.3)[-0.5] mm
across, regularly rounded to almost spherical or pustulae-like, more or less
convex, somewhat lighter than the thallus centre, conidiomata sparse, single
or in groups; isidia lobulae-like, sparse, to 0.18-0.25 mm wide and 0.2-0.4 ym
long. Thallus to (100-)125-200(-225) um thick, upper cortex to 12-20(-25) um
thick, algal zone to (20-)30-50(-70) pum, algal cells 12.5-22 um across; medulla
to (50-)70-100(-125) um thick, if cavities not developed, or with cavities and
hollows to 40 um thick or with groups of conglutinated hyphae, to 15-20 um
thick; lower cortex (12-)15-20 um thick, cell lumina 5-6(-7) um across in both
cortical layers, paraplectenchymatous.

Apothecia rare and scattered in the centre, rarely numerous, often in-
distinct and easily overlooked, 0.5-1 mm in diam., or large, to 2-4(-5) mm in
diam., to 0.25-0.45(-0.5) mm thick in section, raised, to 1-1.5 mm high, not
attenuated at the basis, stipa to 0.7-0.8 mm in diam., slightly cup or ‘wine
glass” shaped, thalline margin pronounced, whitish yellow or greenish yel-
low, lighter and well contrasting the dull brownish orange thallus centre,
sometimes with isidia-like granules; disc deeply concave, dull orange or
brownish orange at first, soon becoming more or less plane, plate-like, to very
undulating, with a more or less crenulate or cracked margin or emarginate
when overmature; thalline margin to 100-150(-200) um thick, sometimes with
a hollow, cortical layer to 50 um thick on the underside, cells rounded, thick
walled, to 10-12.5 um in diam.; true exciple to 70-80 pum thick in the upper-
most lateral and to 25-35 um wide/thick in lower lateral and basal portions;
hymenium to 50-60 um high; subhymenium very thin, to 15-20 um thick;
ascospores (7-)8-13(-15) x (4.5-)5.5-7.5(-8) um, septa (3-)4-9(-11) um wide.
Conidiomata to 200-250 um in diam., hyaline, spherical, immersed, often in
groups up to 3 grape-like formations; conidia widely ellipsoid, somewhat at-
tenuated at one or both ends, 2-3.5 x 1.5-2 um.

Ecology: On siliceous and calcium-containing rocks in coastal areas. In
Seby on the island Zre, Denmark, Xanthoria pedersenii often overgrew thalli of
Xanthoria pylyporlykii heavily damaged or killed by the lichenicolous fungus
Telogalla olivieri. Only a single collection was made on bark (Fraxinus excelsior),
in Ramlosa south of Helsingborg in Skane, southernmost Sweden (voucher
LD M67, SK22027).

Etymology: The new species is named after Christiern Pedersen (ca 1480—
16 January 1554), a Danish canon, humanist, writer, printer and publisher,
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Fig. 2. Xanthoria pedersenii — general view of the holotype (upper); general view of the iso-
type (599E) (lower)
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Fig. 3. Xanthoria pedersenii — enlarged peripheral zone with lobes of the isotypes, 599A (up-
per), 599F (lower)
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Fig. 4. Xanthoria pedersenii — enlarged portion of thallus with isidia (isotype, 599A)
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who is best known for the new edition of Saxo’s chronicle which thus saved
the early Danish history for posterity and the translation of the Bible into Dan-
ish, known as ‘Christian III's Bible’. His role in Denmark can be compared
with the humanist and theologian Erasmus Rotterdam in the Netherlands.

Distribution: This species is found at 16 localities. The highest number
of specimens was registered at the Danish localities Gerlose (10 specimens),
Seborg (6 specimens), and Sandby (5 specimens). At the other 12 localities
there were only one or two specimens (Table 1, Fig. 7).

Taxonomic notes: Xanthoria pedersenii is similar to Xanthoria calcicola in
having a wrinkled central portion with scarce isidia or in having hemispheri-
cal isidia-like formations with conidiomata, but differs in having thin, paper-
like thalline lobes, which are well-developed only in the narrow peripheral
zone, in having smaller (shorter and narrower) lobes, sometimes long and
irregularly orientated with a more or less reticulate surface at tips, wrinkled
in the centre, in having smaller knob-like warts, which may resemble coarse
isidia that do not fall off, to 0.2-0.3 mm in diam. vs. 0.3-0.6 mm wide warts,
in having much narrower ascospores, (7—)8-13(-15) x (4.5-)5.5-7.5(-8) um vs.
10-15 x 7-9 pm, and much wider range of variation of the septa, (3-)4-9(-11)
um vs. 5-6.5 um wide, as in having slightly shorter but wider conidia, 2-3.5 x
1.5-2 um vs. 24 x ca 1 um.*

Xanthoria pedersenii is similar to Xanthoria pylyporlykii in having thin thal-
line lobes and often narrow overlapping and irregularly orientated lobes in
the centre, but differs in having rather thick, downwards bent margins, in
having a greenish and wrinkled surface especially in the centre, usually con-
trasting the more yellowish terminal portions, being raised and only slight-
ly attenuated at the basis, scattered apothecia as well as in having minute,
often degrading isidia of furuncle type, dissolving along ridges and in hav-
ing shorter ascospores with narrower septa. Xanthoria pedersenii is similar
to Rusavskia species in having separate/distinct long and narrow lobes and
furuncle-like isidia dissolving in smaller portions, but differs in having plane
thalline lobes, only slightly semi-convex due to downwards bent marginals,
lack of true soredia, having much smaller isidia-like formations, minute and
in small amount dissolving fragments (gradually forming a ‘sorediate” thal-
lus), and in having longer ascospores with wider septa.

The central portion of the thallus of X. calcicola becomes greenish or
darker in moist field conditions, while it is reddish orange as dry. The bright
yellow thalline margin of the apothecia is very distinct. Species of the Xan-
thoria calcicola group show similarities with species of the Xanthoria ectane-

* We were not able to identify ‘yellowish crystals 2-5(—6) mm wide, 0.15-0.4 mm thick’, in
our collection from the southwestern part of the Baltic Sea basion region mentioned from
Mediterranean collections of Xanthoria calcicola (Nimis and Martellos 2023), which consid-
ered sometimes as diagnostic character of Xanthoria calcicola (Lindblom and Ekman 2005).
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NEW AND NOTEWORTHY LICHEN-FORMING AND LICHENICOLOUS FUNGI 14 215

oides group. Both groups have a much darker greenish thallus in the centre
while the peripheral zone usually is light yellowish especially in the field.
Collections from Marstal, Zrg (locality 15 in Table 1; concrete wall along coast
SK23845, SK23846), Seby (locality 14 in Table 1; SK23825, SK23826), and Hejby,
Zealand (locality 11 in Table 1; SK23872) differ by narrower ascospores. Ad-
ditional taxa, not least among Xanthoria-material with a parasitic habit, may
be discovered in extended phylogeny analyses.

Other specimens examined: — Denmark: Zealand, Gerlese, 3.12.2022, coll. S. Kond-
ratyuk SK22011 (voucher LD-M63 of nrITS sequence) sub Xanthoria pedersenii growing side
by side with X. pylyporlykii; SK22016 (voucher LD-M76 of nrITS sequence) sub Xanthoria
pylyporlykii growing side by side with X. pedersenii; SK22017 (voucher LD-M58 of nrITS
sequence) sub Xanthoria pedersenii with Telogalla olivieri; SK22018; SK22005-3; SK22007,
SK22008, SK22009; Helsinge, 26.03.2023, coll. S. Kondratyuk sect 579 (voucher LD-M82)
SK23578; Hejby, the church, 25.06.2023, coll.: A. and N. Thell, SK23872 (differs in having
very narrow ascospores); SK23873 ascospores to 8 pm wide; Bornholm, Nyker church,
29.10.2022, coll. S. Kondratyuk on bark of Acer pseusoplatanoides SK22273, SK22275; Os-
terlars, 29.10.2022, coll. S. Kondratyuk section 280 (specimen differs in having shorter as-
cospores and narrower septa); sections 281, 282. Men, Fanefjord, 11.10.2022, coll. S. Kond-
ratyuk section 167 (voucher LD-M85 for nrITS sequence) sub Xanthoria pedersenii with
Telogalla olivieri; section 168 (differs in having wider ascospores); Borre church, 22.09.2022,
coll. S. Kondratyuk section 159; Are, Marstal, 27.05.2023, coll. S. Kondratyuk roadside
rock, section 833; Marstal, 27.05.2023, concrete wall along coast, section 844 sub Xanthoria
pedersenii with Telogalla olivieri, section 845 (differs by very narrow ascospores), section 846
(differs by very narrow ascospores); Seby church, 26.05.2023, coll. S. Kondratyuk SK23825,
SK23826 (differs by very narrow ascospores); Areskebing, 28.05.2023, coll. S. Kondratyuk
granite, coast, section 843 sub Xanthoria pedersenii with Telogalla olivieri. — Germany: Meck-
lenburg-Vorpommern, Alt Bukow, 2.10.2023, coll. S. Kondratyuk section 972; section 981
(long and narrow separate lobes well distinct with wrinkled surface in the centre); section
982 SK23981C sub Xanthoria pedersenii partly infected by Xanthoria sp. 1. — Sweden: Skane,
Ramlosa, 12.08.2022, coll. S. Kondratyuk (voucher LD-M67 for nrITS sequence) on bark of
Fraxinus; Skandr church 23.08.2022, coll. S. Kondratyuk section 361; Malmo, Vastra Ham-
nen, 16.08.2022, coll. S. Kondratyuk SK23442, SK23443.

Xanthoria wennergrenii S. Y. Kondr., Kdrnefelt et A. Thell, spec. nova
(Figs 5-6)

MycoBank No.: MB 853039

Similar to Xanthoria calcicola and sister group according to nrITS sequences, but
differs in having smaller thalline lobes, well developed in the peripheral zone only, pustule-
like isidia and a more or less bulky centre of the thallus, longer ascospores and wider septa.

Type: Denmark. Bornholm, Hammershus ruins, 55.2713° N, 14.7554° E, on
brick walls at the highest part, 27.10.2023, coll.: S. Y. Kondratyuk SK23A55 —holo-
type — set with 6 isotypes will be distributed in the Plantae graecenses exsiccate.
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Thallus foliose, from very small to 1-2.5 cm across, sometimes to very large,
to 5(-8) cm in diam., initially irregular then more or less regularly rounded,
with a rather well-developed peripheral zone in contrast to the thick or bulky
‘isidiate’ central portion with distinctly raised lobes, pustulae or isidia-like for-
mations, very fragile, sometimes completely eroded to an isidiate-phyllidiate
mass in the centre, dull greenish or dull greenish-greyish yellow, often dam-
aged and eaten. Peripheral zone rather wide, to (5-)15 mm wide (if without
apothecia), bright yellow, with long thalline lobes present; if thalli small (ca 1
cm across), both lobes and central portions can be very small but still very dif-
ferent with a bulky centre contrasting plane lobes in the peripheral portion;
thalline lobes (4-)8-10(-15) mm long and 1(-2) mm wide at the narrowest por-
tion, to (1-)3-5(-7) mm wide at the tips, somewhat widened towards the tips,
if dissected to 5-7(-12) mm wide, rather thin, upper surface with a more or
less smooth surface or with scarce irregular wrinkles, soon becoming irregu-
larly wrinkled, very waved toward the centre, with more or less well-developed
cross wrinkles, apparently rather thick due to downwards bent lobe margins or
more or less raised marginal zones of lobes forming radiating ridges or wrin-
Kkles; centre upper surface at first warted, warts more or less hemispherical and
rather low, to 0.2-0.3 mm in diam., mostly more or less regularly rounded, rath-
er densely packed in the centre, soon becoming irregularly widened or raised
and even more crowded, partly eaten pustules also observed, irregular pustules
to 0.5(-1) mm across, hollow, very indistinct and isidiate or eroded, eaten by
insects (seemingly sorediate), with very indistinct secondary lobules, erect or
somewhat ascending, overlapping, forming an indistinctly ramified, coral-like
or phyllidiate surface, tips of lobes, isidia or pustulae-like formations 0.05-0.15
mm in diam. with gradual transition to more or less hemispherical or cylindri-
cal, finger-like formations to 0.1-0.2 mm in diam. to 0.5 mm long or thalline por-
tions horizontally and irregularly orientated mixture of ascending secondary
lobes, 0.2-0.3 mm wide to 0.5(-1) mm long, appearing as a crumble or fragile
pustulae-like* isidiate mass, often heavily damaged or eaten by insects. Cen-
tre sometimes completely covered by flattened, rather wide warts, containing
spherical formations, i.e. conidiomata or young apothecia, to 0.3-0.5(-0.7) mm
in diam., rarely conidiomata reach 1(-1.2) mm in diam., spherical formations
often produce regenerating secondary sublobules to (0.5-)1 mm across.

Apothecia from rather small, 0.2-0.4 mm in diam., hardly distinct among
the bulky mass in the centre, to much larger, 1-3(—4.5) mm in diam. very often
re-growing or eaten (see information on moss mites below), from rather rare
to very numerous, occasionally raised, from urceolate or concave, plane to
waved discs; discs brown to dull orange; ascospores (12-)13-17(-19) x 5-7(-8)

* Eaten or broken portions make impression that pustules are hollow inside.

Acta Bot. Hung. 66, 2024

Brought to you by Library and Information Centre of the Hungarian Academy of Sciences MTA | Unauthenticated | Downloaded 02/21/25 02:10 PM UTC



NEW AND NOTEWORTHY LICHEN-FORMING AND LICHENICOLOUS FUNGI 14 217

um (i.e. Xanthoria ectaneoides type), septa (5-)6-10(=12) um wide (i.e. Xanthoria
coomae type; see Kondratyuk et al. 2024).

Ecology: On tile roofs and vertical rocky walls, growing side by side with
X. ectaneoides.

Distribution: This species is confirmed from Bornholm, Denmark, where
it was collected in Nyker and Hammerhus. Additional specimens were col-
lected at nine additional localities on the Danish islands Zro, Fyn and Men,
but also in Skane, Sweden, and in the Rostock area in Germany (Table 1, Fig. 7).

Etymology: The new species is named after Axel Wenner-Gren (origi-
nally Wennergren, 5 June 1881 — 24 November 1961), a Swedish industrialist
and philanthropist, who established foundations to support research includ-
ing a fellowship for the senior author supporting this taxonomic revision of
the Xanthoria calcicola group.

Taxonomic notes: Xanthoria wennergrenii is similar to Xanthoria calcicola with
a similar contrast between peripheral and central parts. The two species are sis-
ter groups according to nrITS phylogeny. Xanthoria wennergrenii differs in hav-
ing thinner and smaller thalline lobes, well developed in the irregularly devel-
oped peripheral zone only, in having a thick and crumbled, bulky centre with
pustulae-like isidia, longer ascospores with wider septa. Xanthoria wennergrenii
forms a separate branch in the phylogenetic tree of the genus Xanthoria (Fig. 1).

Xanthoria wennergrenii is often growing together with X. ectaneoides.
When the two species are represented only by very small thalli (usually to 1
cm across) with a few lobes and apothecia, their identification may be prob-
lematic. However, X. wennergrenii differs from X. ectaneoides in the lack of
well-developed secondary sublobules, as well as in having shorter ascospores
and septa (Kondratyuk et al. 2006, 2024).

Having Xanthoria ectaneoides type of ascospores and Xanthoria coomae
type of septa, Xanthoria wennergrenii would be expected to be a member of the
Xanthoria coomae complex together with Xanthoria ectaneoides and X. pylypor-
lykii, yet it is settled in the Xanthoria calcicola subbranch.

Thalli of Xanthoria wennergrenii are very sensitive to attacks of moss
mites. If moss mites are frequent, they can completely destroy lichen thalli,
preferably their central portions. Heavily damaged thalli of this species were
observed at several localities on the island Bornholm in 2022. It is almost im-
possible to collect lichen specimens of this species without moss mites. None-
theless, intact thalli were collected there, at Nyker church, which were used
for morphological and anatomical investigation. The bulky central portion of
thallus is probably very convenient for hosting moss mites and other insects.
To preserve lichens of this species for the future, it is important to freeze the
collected samples immediately when arriving from the field.
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Fig. 5. Xanthoria wennergrenii — general view (holotype) (upper); enlarged portion of thallus
with isidia (holotype) (lower)
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Fig. 6. Xanthoria wennergrenii — enlarged portion of thallus with isidia (holotype) (upper);
enlarged portion of thallus with isidia damaged by moss mites (SK22278) (lower)
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Fig. 7. Distribution of the Xanthoria calcicola complex in the western part of the Baltic Sea
area: X. pedersenii (upper), Xanthoria wennergrenii (lower). Numbers of localities after Table 1
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Other specimens examined: — Denmark: Zealand, Hojby, 25.06.2023, coll.: N. and A.
Thell SK23871%, SK23874; /e, Seby, 26.05.2023, coll. S. Kondratyuk SK23826**, *; SK23806,
Zroskebing, 26.05.2023, coll. S. Kondratyuk SK23840, SK23841; Marstal, 26.05.2023, coll. S.
Kondratyuk SK23835, SK23836, SK23847, SK23848, SK23849. SK23850. Bornholm, Nyker,
29.10.2022, coll. S. Kondratyuk SK22278 (voucher M65 for nrITS sequence), sub Xantho-
ria wennergrenii growing side by side with X. ectaneoides and Physcia adscendens; Nyker
SK22278D (voucher M86 for nrITS sequence); SK22278C. SK23851; Fyn, Svendborg Lande-
vej, 28.05.2023, coll. S. Kondratyuk SK23814. — Germany: Mecklenburg-Vorpommern, Cam-
min, 1.10.2023, coll.: S. Kondratyuk SK 23A28%; Alt Bukow, 26.05.2023, coll. S. Kondratyuk
SK23979, SK23980; Blowatz 2.10.2023, coll. S. Kondratyuk SK24A19; - Sweden: Bromma,
28.09.2022, coll. S. Kondratyuk SK22149K (voucher M83 for nrITS sequence); SK22149G
sub Xanthoria wennergrenii growing together with X. pylyporlykii; SK22149E sub Xantho-
ria wennergrenii growing together with X. pylyporlykii; SK22278 sub Xanthoria wennergre-
nii growing side by side with X. pylyporlykii and Physcia adscendens; Dalby, the church,
08.01.2023, coll. S. Kondratyuk SK24B21.

Key to species of Xanthoria calcicola complex and related taxa
(i.e. with vegetative propagules)

la Thallus thin, centre and peripheral zone are the same, true well devel-
oped isidia present especially in the centre Xanthoria mediterranea™*

1b  Thallus usually thicker in section, rugose centre and peripheral zone are
rather different 2

2a Thallus rather large, thalline lobes well developed and distinctly wid-
ened towards tips Xanthoria calcicola****

2b  Thallus very varying from small to larger spots, but thalline lobes small-
er and usually developed only in peripheral zone 3

3a Isidia regularly rounded, + subconvex, 0.05-0.1 mm diam., ascospores
small and narrow, 8-13 x 5.5-7.5 pm, ascospore septum 4-9 um wide
Xanthoria pedersenii

3b Isidia pustulae-like, (0.1-)0.2-0.3 mm diam., usually eroded to isidiate-
phyllidiate mass, ascospores rather long, 13-17 x 5-7 um, ascospore sep-
tum 6-10 um wide Xanthoria wennergrenii

* Specimens differ in having somewhat shorter ascospores close to Xanthoria parietina type
of ascospores (Kondratyuk ef al. 2024) and their position will be repeatedly checked in the
future investigations.

** Specimens from Seby (locality 14) differ in having much narrower ascospores with short-
er ascospore septa.

*** Xanthoria aff. aureola (see Kondratyuk et al. 2024) has also true isidia, but its position will
be settled later

***% see note to Table 2
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