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Summary. An augmented species concept is proposed for Arthonia pepei s. 1. based on its finding on the new host
genus Myelochroa. A brief description of Burgoa cf. angulosa, first found on Myelochroa and characterized by erumpent
and mainly orange grey instead of superficial and whitish bulbils, is given. Plectocarpon diedertzianum, previously
known only from India, is recorded from Russia. Lichenostigma alpinum s. 1. is first recorded on Myelochroa. To date,
11 species of lichenicolous fungi are known to grow on Myelochroa, one of which was documented only on this host
genus. Lichenicolous fungi were detected on 1 % of herbarium specimens of Myelochroa from the south of the Russian
Far East.

JInxeno¢punibHbIe rpubHI, pactymue Ha Myelochroa
Ha [lanbHem BocToke Poccun
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Annomauus. PacupeHHas BUOBas KOHIIETLNA IpeIoxKeHa Ayt Arthonia pepei s. 1. Ha OCHOBaHUM ee HAXOAKU
Ha HOBOM pojie x03sieB Myelochroa. [laHo kpaTkoe omucanue Burgoa cf. angulosa, BrepBble oTMedeHHOIT Ha Myelo-
chroa 1 oTIMYAIOIEIIC TPOPBIBAIOIUMICA ¥ B OCHOBHOM OpPaHXKeBO-CepbIMIU OYIbOMIaMu, 10 CPAaBHEHUIO C paHee
OMMCAHHBIMU JIs Hee IIOBEPXHOCTHBIMMU 11 6eroBarbiMu Oynbbunamu. Plectocarpon diedertzianum, paHee M3BeCTHBII
tonbko 3 Vuanu, Haiigen B Poccun. Lichenostigma alpinum s. 1. Biepsble oTmedena Ha Myelochroa. K Hacrosimemy
Bpemennu Ha Myelochroa ussectro 11 BuoB MuXeHODUIbHBIX TPUOOB, ONUH 13 KOTOPBIX OTMEYEH TOJIbKO HA 9TOM
pone xo3seB. JInxeHOUIbHBIE TPUOBI ObIIM OOHAPY>KeHbI Ha 1 % repbapHbIx 06pasuos Myelochroa c tora [lanbHero
Bocroka Poccum.
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Introduction

The lichen genus Myelochroa (Asahina) Elix et
Hale of the family Parmeliaceae was described by
Elix and Hale (1987) and, according to Thell et al.
(2012), comprises about 30 species of foliose lichens
with a centre of distribution in eastern Asia. Eight
species of this genus are known in the Russian Far
East (Chesnokov, Konoreva, 2023), most of which
are common there in broadleaf and mixed forests
with Pinus koraiensis at elevations up to 1300 m.
Some of the most common species there are Mye-
lochroa aurulenta (Tuck.) Elix et Hale and M. sub-
aurulenta (Nyl.) Elix et Hale, mostly growing on
woody substrates but not infrequently inhabiting the
surface of mossy rocks and cliffs beneath the forest
canopy.

While examining Myelochroa specimens from
the south of the Far East of Russia, S. V. Chesno-
kov found on them some lichenicolous fungi, which
were subsequently identified by M. P. Zhurbenko.
The aim of this paper is to provide new informa-
tion on the taxonomy, hosts, and geography of these
fungi.

Materials and methods

This study is based on 12 specimens of
lichenicolous fungi from the Primorye Territory
and Jewish Autonomous Region of Russia growing
on lichens of the genus Myelochroa. Eleven of them
were discovered during the revision under a ster-
eomicroscope of 880 specimens of Myelochroa
species from the south of the Russian Far East kept
in the herbarium of the Pacific Institute of Geogra-
phy in Vladivostok, Russia (VGEO). The study area
represented by these specimens is approximately
250,000 km®. An additional specimen collected by
M. P. Zhurbenko in the Jewish Autonomous Region
is also included in the study. Microscopy was carried
out, and images were captured, using a Zeiss Axio
Zoom.V16 stereomicroscope fitted with an AxioCam
712 colour digital camera and a Zeiss Axio Imager.
A1 compound microscope equipped with Nomarski
differential interference contrast optics and fitted
with an AxioCam 807 colour digital camera.
Microscopic characters were studied using sections
hand-cut with a razor blade and mounted in water,
10 % potassium hydroxide (K), Lugol’siodine directly
(I) or after K pretreatment (K/I), or 50 % aqueous
solution of nitric acid (N). Measurements refer to
water mounts unless otherwise indicated. When the
number of measurements (n) > 10, the dimensions

of microstructures, as well as the length/width ratio
(I/w) of the ascospores, are given as (min-)(X - SD)-
(X + SD)(-max), where min and max are the extreme
values observed, X the arithmetic mean, and SD the
corresponding standard deviation. Dimensions of
microstructures, both newly obtained and those
taken from the literature, are rounded to the nearest
0.5 um. Colours are named according to Kornerup
and Wanscher (1978). The examined specimens are
deposited in the mycological herbarium of the V. L.
Komarov Botanical Institute in St Petersburg, Russia
(LE-F).

Results
The species
Arthonia pepei Etayo et Pérez-Ortega s. L
(Fig. 1).
Lichenicolous fungus on thalli (including

soralia) of Mpyelochroa aurulenta and Parmelina
quercina (Willd.) Hale (in LE F-355061 observed
on both lichens growing nearby) producing slightly
discoloured to medium grey infection spots up
to 2.6 mm diam., consisting of up to at least 70
apothecia and conspicuous vegetative hyphae,
sometimes surrounded by a diffuse to sharp, grey
to black rim, 50-160 um wide. Vegetative hyphae
branched, septate, smooth, roughly of two types: 1)
immersed, light brown, not or slightly constricted
at the septa, composed of cells 7-11 x (1.5)2-
3(4.5) um (n = 14); 2) + superficial and conspicuous
under a stereomicroscope, brown, often markedly
constricted at the septa (torulose), composed of
cells (4)4.5-9.5(11.5) x (4-)5-7(-8) um (n = 17).
Ascomata apothecia, erumpent, soon superficial,
dark brown to black (colour does not change when
moistened), rather glossy, non-pruinose, with rough
surface (apparently due to the protruding apices
of paraphysoids), applanate-convex, emarginate,
sometimes slightly constricted at the base, +
rounded or irregular in surface view, (30)55-
95(130) um diam. (n = 89), dispersed to aggregated,
often merging into formations up to 450 pm diam.
Epihymenium formed by apices of paraphysoids,
3.5-8 um tall, medium brown or reddish brown,
K+ brownish grey, N+ brownish orange or light
brown, darker than hymenium, the same colour
saturation as hypothecium, pigmentation uneven,
with scattered dark speckles, distinct granules
absent. Paraphysoids somewhat sinuous, branched,
septate, better visible in K, 2-3 um diam. in central
part, 2.5-4 um diam. near the apex, apices medium
brown or reddish brown, K+ brownish grey, N+
brownish orange or light brown, sometimes with a
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darker hood, more clearly visible in K, occasionally
slightly enlarged, often bent, some apices partially
to fully reclined on the surface of the epihymenium.
Hymenium 30-40 um tall (including epihymenium),
subhyaline to medium greyish brown in thicker
sections, K+ greyish brown, N+ brownish orange
or light brown, I+ red, K/I+ blue (apparently due
to the colouring of the periascal gel). Exciple and
subhymenium not distinct. Hypothecium 35-55 um
tall, medium greyish brown or partly brown/
reddish brown, K+ greyish brown, N+ brownish
orange or light brown, pigmentation sometimes
uneven, poorly delimited from the hymenium. Asci
broadly clavate, stipe short or indistinct, upper wall
thickened, with an apical beak, (25.5)27-32(33.5) x
(10.5)12.5-16(18) um (n = 17, in water or I) /
(26.5)29.5-37(38) x (13)14-17.5(18.5) um (n = 17,
in K or K/I), wall K/I+ blue, ascoplasm K/I+
reddish/brownish orange, K/I+ blue apical ring
distinct, 8-spored. Ascospores consistently hyaline,
1-septate, not constricted at the septum, clavate/
skittle-shaped, with a slightly wider upper cell, with
rounded ends, (9.5)10-12(12.5) x (3.5)4-5(5.5) pm,
I/w = (2.2)2.3-2.5(2.7) (n = 31, mainly free spores,
in water) / (9.5)10-12(14.5) x (3.5)4-5(5.5) um,
1/w=(1.9)2.2-2.8(3.1) (n = 86, in K or K/I), septum
+ median [length of the upper cell/length of the
lower cell = (0.8)1(1.2) (n = 22)], smooth, rarely
with a rather indistinct gelatinous sheath 0.5-1 um
thick (as seen in K/I), with 1-7 conspicuous guttules
(as seen in K), irregularly multi-seriate in the ascus.
Asexual morph not observed.

Lichenicolous, non-lichenized species of the
genus Arthonia Ach. s. 1. are usually highly specific
towards their hosts, with 127 out of 136 (93 %;
Diederich et al., 2018) or 149 out of 162 (92 %;
Hollinger etal.,2024) of their known species confined
to one lichen genus. However, there are exceptions
to this rule, e.g. A. coronata Etayo grows on lichens
from different families, always being confined to
their soredia, which may be a determining factor
in the substrate choice for this species (Etayo, 1996;
Lendemer, Harris, 2012).

According to the protologue (Etayo, Pérez-
Ortega, 2016), Arthonia pepei, described from
Spain growing on the thallus of epiphytic Parmelina
cryptotiliacea A. Crespo et Nuiez-Zapata, differs
from the fungus presented here as follows. The
host genus is different, although within the same
family Parmeliaceae. Infection spots pinkish to
cream coloured, somewhat smaller, up to 1.2 mm
diam., without a black rim, consisting of a smaller
number (up to 15) of ascomata. Vegetative hyphae
not described. Apothecia sometimes with a distinct

very thin margin. Epihymenium almost black in
thick sections, K+ olivaceous green. Hymenium
bluish grey vs. greyish brown, slightly lower, ca.
30 um tall. Exciple sometimes distinct, though much
reduced, composed of hyphae slightly different
from paraphysoids. Subhymenium distinct. Asci
and ascospores slightly smaller, 27-30 x 11-13 um
and (8)9.5-11 x 4-4.5 pum correspondingly. The
most important (qualitative) differences of the
examined fungus are the host genus, a slightly
different pigmentation of the hymenium and the
occurrence of * superficial vegetative hyphae that
are conspicuous under a stereomicroscope. The
remaining differences are quantitative and were
observed across many taxonomic characters.

The genera Myelochroa and Parmelina are
morphologically similar and phylogenetically
closely related; however, they differ in their lichen
substances profiles and geographical distribution,
sharing only a limited overlapping range (Thell et
al., 2012; Nunez-Zapata et al., 2017). Considering
these differences and the significant geographical
separation between the type population of Arthonia
pepei and the Arthonia population described here, it
is reasonable to assume that they are not conspecific.
Nevertheless, in the absence of molecular data, it is
prudent to tentatively assign the described fungus
to Arthonia pepei s. 1., growing on a new host genus

Myelochroa.
Specimens  examined: “Russia, Jewish
Autonomous Region, Bastak Nature Reserve,

vicinity of Mt. Dubovaya Sopka, road along the
Ikura River, 48°55'34"N, 132°52'51"F, elev. 210 m,
Quercus-Populus dominated forest, on lobes
(including soralia) of epiphytic Myelochroa
aurulenta. 10 VIII 2002. I. . Skirina, V. I. Skirin” (LE
F-355060); same reserve, “Kirga River valley, near
Polkovnikov’s apiary, 48°59'13"N, 132°53'40"E, elev.
200 m, mixed forest, on lobes of growing nearby
epiphytic Myelochroa. subaurulenta and Parmelina
quercina. 10 VIII 2013. M. P. Zhurbenko 13179” (LE
F-355061).

Burgoa cf. angulosa Diederich, Lawrey et Etayo
(Fig. 2).

Colonies up to 2.5 mm diam., composed of
dispersed to aggregated and sometimes confluent
bulbils developing on the disc and thalline margin
of Myelochroa apothecia without causing visible
damage in them. Bulbils initially completely or
partly immersed, with a greyish orange, opaque
exposed part, then superficial, mainly orange grey,
often whitish mottled, somewhat translucent, matt,
isodiametric, ellipsoid or irregular (often somewhat
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angular) in surface view, 60-300 x 50-210 pm, with
a rough surface, without hairs.

The identification of this material is not entirely
confident because in the protologue of Burgoa
angulosa its bulbils are characterized as superficial
and whitish (Diederich, Lawrey, 2007).

This species is optionally lichenicolous, however,
it is included in the Flora of Lichenicolous Fungi
(Diederich et al., 2022) and is therefore considered

Fig. 1. Arthonia pepei s. 1. (LE F-355060). A Habitus of infection spots and ascomata growing on lobes of Myelochroa

here. It has not been previously recorded on
Myelochroa.

Specimen  examined:  “Russia,  Jewish
Autonomous Region, Bastak Nature Reserve, Kirga
River valley, near Polkovnikov’s apiary, 49°00'16"N,
132°51'33"E, elev. 200 m, mixed forest, on lobes of
epiphytic Myelochroa aurulenta. 07 VIII 2002. I. F.
Skirina and V. I. Skirin” (LE F-355062).

aurulenta. B Single and merged ascomata in cross-section, in water. C Ascoma in cross-section, in water. D Ascoma
in cross-section, in K. E Ascoma in cross-section, in N. F Immersed vegetative hyphae, in K. G + superficial vegetative
hyphae, in K. H Apices of paraphysoids, in water (left) and K/I (right). I Hymenium and asci with spores, in I. |
Hymenium and asci with spores, in K/I. K Ascospores, in water (left) and K/I (right). Scale bars: A = 200 um, B =

50 pm, C-K =10 pm.
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Fig. 2. Burgoa cf. angulosa (LE F-355062). Bulbils growing on the disc and thalline margin of apothecia of Myelochroa
aurulenta. Scale bar = 100 pm.

Lichenostigma alpinum (R. Sant., Alstrup et
D. Hawksw.) Ertz et Diederich s. 1.

Conidiomata (22)24-68(107) um diam. (n = 31).
Conidia (7.5)8.5-13(17) um diam. (n = 34), in optical
section composed of (4)6-12(15) cells (n = 16),
each 3-4.5(6) um diam. (n = 20). Sexual morph not
observed. The studied material generally fits the
description of Lichenostigma alpinum presented by
Ertz et al. (2014), except for the size of conidiomata,
which are indicated by these authors as slightly larger,
ca. (20)25-100(150) pm diam. This species has been
described from Ochrolechia frigida (Sw.) Lynge and
is rather common on terricolous and corticolous
species of Ochrolechia A. Massal., Pertusaria DC.,
and Varicellaria Nyl. but has also been recorded
on many other hosts suggesting a species complex
comprising several cryptic taxa (Ertz et al., 2014). It
is documented here for the first time on Myelochroa.

Specimens examined: “Russia, Primorye
Territory, Partizanskii District, Postyshevka River
valley, Mt. Skalistaya, 43°08'46"N, 132°58'05"E, elev.
564 m, Pinus koraiensis-broadleaf forest, on lobes of
Myelochroa aurulenta growing on Tilia amurensis.
25 VIII 2012. F. V. Skirin and I. E Skirina” (LE
F-355063); same Territory, “Dal'negorskii District,
Rudnaya River valley, Sadovyi spring, 44°28'37"N,
135°40'58"E, elev. 289 m, Quercus forest, on lobes of
Myelochroa entotheiochroa growing on Quercus. 07
VIII 1980. I. E. Skirina” (LE F-355064).

Nesolechia oxyspora (Tul.) A. Massal. var.
oxyspora

We follow here the broad concept of this taxon,
including all populations with reddish to dark brown
apothecia and a hyaline to pale brown hypothecium

growing on Parmeliaceae, adopted in Diederich et
al. (2018). Ascospores ellipsoid, narrowly ellipsoid,
reniform or lunate, ends usually more or less
attenuated, very rarely rounded, (11.5)13-16(19) x
5.5-6.5(8) um, I/w=(1.7)2.1-2.7(3.5) (n = 46).

Specimens examined: (all onlobes of Myelochroa
aurulenta) “Russia, Primorye Territory, Anuchinskii
District, Tigrovaya River, near Tigrovyi settlement,
Pinus  koraiensis-broadleaf forest, 43°53'16"N,
132°4620"E, elev. 390 m, on Acer mono. 27 VI 2008.
I. F. Skirina and F. V. Skirin 22700” (LE F-355065);
same Territory, “Spasskii District, 2 km W of
Nikitovka settlement, 44°51'01"N, 133°18"23"E, elev.
134 m, Quercus forest, on Quercus. 23 V 2008. I. FE.
Skirina” (LE F-355066); same Territory, “Terneiskii
District, Belimbe (Serokamenka) River, 45°35'03"N,
136°0322"E, elev. 506 m, Abies-Picea dominated
forest, on Tilia amurensis. 21 VI 1980. I. F. Skirina”
(LE F-355067); same Territory, “Peter the Great
Bay, De L'lvrona Island, 42°41'40"N, 131°21'47"E,
elev. 21 m, Quercus dominated forest, on Tilia
amurensis. 14 VIII 1990. L. S. Stepanenko” (LE
F-355068); same Territory, “Ussuriiskii Reserve,
slope of Mt. Grabovaya, 43°37'23"N, 132°18'53"E,
elev. 390 m, Pinus koraiensis-broadleaf forest. 1968.
L. A. Knyazheva” (LE F-355069); same Reserve,
“Komarovka River valley, 43°38'01"N, 132°17'43"E,
elev. 137 m, Pinus koraiensis-broadleaf forest,
on Fraxinus mandshurica. 14 VIII 1975. E. A.
Semenova” (LE F-355070).

Plectocarpon diedertzianum Y. Joshi, Upadhyay
et Chandra

The species was described by Joshi et al. (2016)
based on a mixture of a species of Plectocarpon Fée
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and Opegrapha melanospila Mill. Arg. growing on
different genera of parmelioid lichens. Subsequently,
Diederich and Ertz (2018) re-examined the holotype
of Plectocarpon diedertzianum, lectotypified it on
the lichenicolous fungus growing on Myelochroa
aurulenta, and provided a new description. The
examined material fits well the latter, including the
ascospore dimensions, (15)16.5-19(20) x (4.5)5-
6.5(7.5) um, l/w = (2.5)2.8-3.5(3.8) (n = 41, in K or

K/T). The species was previously known only from
India and is herewith recorded as new for Russia.

Specimen examined: “Russia, Primorye
Territory, Ussuriiskii Reserve, Koryavaya Pad’ River
valley, 43°38'50"N, 132°35'31"E, elev. 380 m, Pinus
koraiensis-broadleaf forest, on lobes of epiphytic
Myelochroa aurulenta. 19 VII 1975. E. A. Semenova”
(LE F-355071).

Table 1. Lichenicolous fungi reported from Myelochroa

or directly on bark

Lichenicolous fungi Host genera References
Arthonia pepei s. 1. Myelochroa, Parmelina (type genus) Etayo, Pérez-Ortega, 2016;
present paper
Burgoa cf. angulosa (optionally various lichen genera including Myelochroa, | Diederich et al., 2022;
lichenicolous) type genus Physcia, but also on mosses, algae | present paper

Cladophialophora aff.
megalosporae Diederich

Hypotrachyna, Megalospora (type genus),
Myelochroa

Diederich et al., 2013;
Sharma et al., 2022

Lichenostigma alpinum s. 1.

mainly Lepra, Ochrolechia (type genus) and
Varicellaria, but also Coccotrema, Fuscidea,
Myelochroa and other lichen genera

Ertz et al., 2014; present
paper

Nesolechia falcispora (Triebel et
Rambold) Diederich

Flavopunctelia, Hypotrachyna, Myelochroa,
Punctelia and Usnea (type genus)

Triebel et al., 1995; Sharma
etal., 2022

Nesolechia oxyspora var. oxyspora

various genera of Parmeliaceae including
Myelochroa, type genus Platismatia

Triebel et al., 1995;
Zhurbenko, 2014;
Kondratyuk et al., 2015;
present paper

Opegrapha phaeophysciae R. Sant.,
Diederich, Ertz et Christnach

Myelochroa and Phaeophyscia (type genus)

Ertz et al.,, 2005; Kondratyuk
etal., 2015

Ovicuculispora parmeliae (Berk. et
Curt.) Etayo

various lichen genera including Myelochroa,
type genus Punctelia

Etayo, 2010; Hafellner, 2012;
Zhurbenko, 2014

Plectocarpon diedertzianum

Myelochroa (type genus)

Joshi et al., 2016; Diederich,
Ertz, 2018; present paper

Trichonectria rubefaciens (Ellis et
Everh.) Diederich et Schroers

various lichen genera mainly or exclusively
of Parmeliaceae including Myelochroa,
lectotype on sterile lichen growing on dead
fallen maple limb

Lowen, 1995; Zhurbenko,
2014

Zwackhiomyces kantvilasii
S. Y. Kondr.

Myelochroa and Parmotrema (type genus)

Kondratyuk, 1996; Sharma et
al., 2022

Discussion

An examination of 881 herbarium specimens
of Myelochroa from the south of the Russian Far
East revealed 12 (1 %) specimens infected by li-
chenicolous fungi. The frequency of occurrence of
lichenicolous fungi on various lichen host genera
and across different ecoregions worldwide remains
poorly understood. One of the few available esti-
mates for comparison is the infestation rate of spe-
cimens in the genus Thamnolia (primarily from the
Arctic), which was found to be approximately 10 %
(Zhurbenko, 2012).

To date, 11 species of lichenicolous fungi are
known to grow on lichens of the genus Myelochroa
(Table 1), three of which being documented on this
host genus for the first time in this study. Of these
11 species, only Plectocarpon diedertzianum was not
recorded on other lichen genera which may indicate
the relatively low specificity of Myelochroa species as
a substrate for lichenicolous fungi.
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