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Gloiocephala pilosella Corriol & Jargeat, sp. nov.,
a new foliicolous marasmioid Basidiomycota from
the French Pyrenees and position

of the neotropical Gloiocephala spathularia Singer
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Corriol G. & Jargeat P. 2026. — Gloiocephala pilosella Corriol & Jargeat, sp. nov., a new folicolous marasmioid Basidiomycota
from the French Pyrenees and position of the neotropical Gloiocephala spathularia Singer. Cryptogamie, Mycologie 47 (6):
71-83. https://doi.org/10.5252/cryptogamie-mycologie2026v47a6. http://cryptogamie.com/mycologie/47/6

ABSTRACT

Gloiocephala pilosella Corriol & Jargeat, sp. nov., a new marasmioid species within the Physalacriaceae
Corner, is described based on anatomical and molecular analyses. Morphologically similar marasmi-
oid species of the families Physalacriaceae and Marasmiaceae Roze ex Kiithner are compared. Within
the polyphyletic genus Gloiocephala Massee, none of the documented or molecularly related species
express close morphological similarity to Gloiocephala pilosella. This new species is distinguished by
its pileipellis and stipitipellis featuring long sclerified hairs, comparatively smaller spores, and capitate
hymenial cystidia. Additionally, Gloiocephala spathularia Singer is briefly described and illustrated with
a colour photograph based on an Amazonian collection. The LSU sequence of this collection suggests
its exclusion from the genus Gloiocephala. The boundaries between Gloiocephala and related genera
are discussed, and the new combination of the last into the genus Physalacria Peck is introduced.

RESUME

Gloiocephala pilosella Corriol & Jargeat, sp. nov., un nowveau basidiomycéte marasmioide foliicole des
Pyrénées frangaises et position du néotropical Gloiocephala spathularia Singer

Gloiocephala pilosella Corriol & Jargeat, sp. nov., une nouvelle espéce de Physalacriaceae marasmioide
est décrite sur des bases anatomiques et moléculaires. Les especes marasmioides de Physalacriaceae
et Marasmiaceac morphologiquement similaires sont comparées. Au sein du genre polyphylétique
Gloiocephala Massee, aucune des espéces documentées ou moléculairement apparentées ne sont
morphologiquement comparable a celle que nous présentons. Elle se distingue notamment par ses
revétements piléiques et caulinaires pourvus de longs poils sclérifiés, ses spores relativement petites,
ses cystides hyméniales capitées. Gloiocephala spathularia Singer est brievement décrit et illustré d’une
photographie en couleur sur la base d’une récolte amazonienne. La séquence LSU de cette récolte
suggere son exclusion du genre Gloiocephala. Les limites entre les deux genres sont discutées et une
nouvelle combinaison dans le genre Physalacria Peck est proposée.
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INTRODUCTION

The inventory of the agaricoid fungal flora of the Pyrenees
is far from complete and still has plenty of surprises in store.
Indeed, several new species were described, some highly
taxonomically original (Corriol & Moreau 2007; Corriol &
Jargeat 2018), and others related to genera found typically
in the tropics such as Pyrrhoglossum Singer (Corriol 2009),
Cyprotrama Singer (Moreau et al. 2015), Dennisiomyces Singer
(Corriol & Jargeat 2019), and a Leucoagaricus Locquin ex
Singer with a blue-green pigment reaction (Corriol & Cha-
lange 2020). A new marasmioid species related to the genus
Gloiocephala Massee, which also has an essentially tropical
distribution (Singer 1976; Antonin 2007), was found, in the
Pyrenees, in France.

The genus Gloiocephala Massee, was introduced by Massee
(1892) for a tropical foliicolous species collected in Jamaica,
resembling a miniature Agaricales, with a smooth hymenium
and a pseudoparenchymatous pileipellis bearing numerous
large, projecting cystidia embedded in a mucus. The type spe-
cies, G. epiphylla Massee, has been reported from Argentina,
Ecuador, Venezuela (Singer 1976), Brazil (Pegler 1997), New
Caledonia (Horak & Desjardin 1994), Taiwan (Chang & Ju
2017) and seems to have a pantropical distribution. Subse-
quently, several dozen species were described around the world,
mainly in intertropical area: South America (Singer 1960), Sri
Lanka (Pegler 1986), Australasia (Horak & Desjardin 1994),
India (Manimohan & Thomas 1998), Africa (Antonin 2003,
2007), South China (Adaméik et al. 2015). In Europe, only
five species are recognized by Antonin & Noordeloos (2010),
all of them rare or overlooked.

Singer (1976) defined the genus Gloiocephala within the
tribe Marasmieae Fayod as producing sessile or stipitate
fruiting bodies with lateral, eccentric, or central stipes. The
hymenophore is undifferentiated and can be vein-like, mer-
ulioid, or lamellate. The pileipellis is hymenodermic, and
both hymenial and pileal cystidia are present. Spores are
inamyloid, though rarely partially dextrinoid. Antonin &
Noordeloos (1993) and Bon (1999) considered this genus to
be part of Marasmius within the family Marasmiaceae. Later,
Antonin & Noordeloos (2010) recognized Gloiocephala as a
distinct genus in the Physalacriaceae, following the molecular
results of Wilson & Desjardin (2005) and Binder ez a/. (2000).
Their circumscription of the genus remained largely consist-
ent with that proposed by Singer, although they included
a recently described centrally stipitate species, Gloiocephala
cerkezii Tkalcec & Mesic.

Moreau ez al. (2015) provided a phylogenetic reconstruc-
tion of Physalacriaceae, incorporating the marasmioid genera
Gloiocephala, Cryptomarasmius T.S.Jenkinson & Desjardin,
and Rhizomarasmius R.H.Petersen into an updated concept
that also included the typical marasmioid species Marasmius
setosus (Sowerby) Noordel. They emphasized the difficulty
of circumscribing such a monophyletic genus, molecularly
closely related to Gloiocephala, and the need to improve
molecular sampling, particularly for tropical species of Gloio-
cephala. Molecular analyses indicate that the delimitation of
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Gloiocephala and Physalacria within the Physalacriaceae is not
straightforward since a sequence attributed to Gloiocephala
spathularia Singer is close to Physalacria (Binder et al. 2000).

Berthier (1985), after Corner (1950), characterized the
genus Physalacria as producing small, erect or pendulous,
whitish basidiomata with diminutive capitula. These struc-
tures feature either an amphigenous hymenium or a peltate
hymenium restricted to the upper surface, along with emerg-
ing hymenial cystidia, a caulocystidiate stipe, and smooth,
hyaline, inamyloid spores. Singer (1986) further described
the genus as having a lacunose pileus and a pseudostipe that
is not negatively geotropic. Although this last characteristic
is relevant, it does not appear to be exclusive, as De la Pefa-
Lastra et al. (2022) described a species exhibiting negative
geotropism that was molecularly confirmed to belong in
Physalacria. Notably, Corner (1950) had already emphasized
the lacunose structure of the fertile head in Physalacria.

In line with its traditional range, this predominantly tropical
and southern-hemisphere genus now comprises around forty
species (Corner 1950; Berthier 1985; Antonin 2007; Qin &
Yang 2016). In Europe, only three species of Physalacria are
known to date, including two naturalised species (Laessoe &
Spooner 1993; Reid 1997; Cochard & Réaudin 2019; De la
Pena-Lastra et al. 2022).

Gloiocephala spathularia, which is molecularly closer to
Physalacria, possesses an inferior hymenium and a hymeno-
dermal pileipellis — features that likely influenced Singer’s
decision to assign it to Gloiocephala. At present, anatomical
distinctions between the two genera remain challenging,
due to the limited sequence data available for several species
traditionally placed in Gloiocephala.

Based on an Amazonian collection we morphologically
identified as “Gloiocephala” spathularia and included in our
phylogenetic analysis, we re-examine the circumscription of
the genera Gloiocephala and Physalacria, seeking diagnostic
features that could justify the placement of this species in
Physalacria, and we propose a new combination accordingly.

MATERIAL AND METHODS

MORPHOLOGICAL DESCRIPTION

Basidiomata were described on the fresh specimens and pho-
tographed 7z situ and under binocular lens. Colours were
coded based on Munsell Soil Color Charts (2000). Microscopy
observations were performed on fresh material in distilled
water and in Congo red (Clemengon’s formula), Melzer’s
reagent. Spore measurements, made on N spores observed
on spore print in distilled water, are presented according to
the D1,9 format: [N] (mini) d1-median-d9 (maxi), where
d1 and d9 are the 1st et 9th deciles (Fannechére 2006). The
length/width rate (Q) was recorded following the same rules.
As for the other elements, only minimum and maximum
dimensions were indicated. Microscopic images were taken
using an Amscope MU500 camera mounted on the trinocular
tube of a Zeiss Axiostar plus microscope equipped with Zeiss
40x planachromatic and 100x planapochromatic lens. Unless
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otherwise indicated the scale bars on the microscopy picture
chart represent ten micrometers.

STUDIED MATERIAL

The speciemens GC19112202 and GC23110104 collected in
Fance (Hautes Pyrénées) in 2019 and 2023 and one specimen
collected in Guyana (GC19062402) in 2019, were described
and submitted to molecular analysis.

MOLECULAR ANALYSIS

Total DNA was extracted from the three specimens using
the Wizard Genomic DNA kit (Promega). The ITS1-5.8S-
ITS2 region (ITS, Internal Transcribed Spacer) was ampli-
fied by PCR (Polymerase Chain Reaction) for GC19112202
and GC23110104 samples, using the primer pair ITS1-F /
ITS4-B (Gardes & Bruns 1993). Part of the DNA coding
for 28S ribosomal RNA was amplified for GC19112202
and GC19062402 specimens, using LROR/LR7 primers
(Vilgalys & Hester 1990). PCR conditions were as in Jargeat
etal. (2010). Sequencing was performed by Eurofins Genom-
ics (Ebersberg, Germany).

Sequences were edited and corrected manually using the
BioEdit software (Hall 1999). LSU sequences (780 positions)
and combined ITS and LSU sequences (1640 positions), along
with a set of GenBank sequences from specimens belong-
ing to Physalacriaceae were aligned with MAFFT v6.814b
(Katoh ez al. 2002), without filter, using Geneious® 9.0.5.
PhyML method (Guindon & Gascuel 2003) was used via
the Geneious® plateform to generate maxim likelihood phy-
logenetic tree with the following settings: GTR substitution
model, 100 bootstraps, estimated transition/transversion ratio,
estimated proportion of invariable sites, estimated gamma
distribution, branch length and substitution rate optimized.
Phylogenetic trees were visualized and edited with MEcaX
(Kumar er al. 2018). Sequences are available under acces-
sion number PQ785771 to PQ785773 (Gloiocephala) and
PV389261 (Physalacria).

RESULTS

PHYLOGENETIC ANALYSES
A preliminary phylogenetic analysis was conducted with LSU
sequences from all the genera belonging to Physalacriaceae
(data not shown). This allowed us to select sequences to gen-
erate a more readable tree (Fig. 1). Although the bootstraps
values were weak for several branches, this analysis revealed
that the sequence of the French specimen GC19112202 was
clustered to the Gloiocephala genus while the sequence from
the Guyana specimen GC19062402, morphologically iden-
tified as Gloiocephala spathularia was included in the Physa-
lacria genus, close to Physalacria inflata (Fr.) Peck BD347
(DQ284915) from Minnesota (USA) and G. spathularia
JMCR.15 (AF261349, Moncalvo et 2. 2002).

'The Rhizomarasmius-clade encompassed Gloiocephala, includ-
ing Cyprotrama, Rhizomarasmius, Laccariopsis Vizzini and
Cibaomyces Zhu L.Yang, Y.J.Hao & ].Qin. It was noteworthy
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that Rhizomarasmius cunninghamietorum Chun Y.Deng,
J.PLi & Gafforov is not included in the genus Rhizomarasmius.

Phylogenetic analysis of combined ITS and LSU (1640 posi-
tions), focusing on Rhizomarasmius-clade, including Cyp-
totrama, revealed that this genus was in basal position and
was excluded from the Rhizomarasmius-clade (Fig. 2). This
analysis clearly placed the two Pyrenean specimens into a
monophyletic clade, encompassing several Gloiocephala species
and other unnamed sequences belonging to Physalacriaceae.
The closest ITS sequences available in GenBank were that of
the holotype collection of G. resinopunctata Manimohan &
K.A. Thomas (88% identity on 764 positions), described
from tropical India and JN225055, and an ITS sequence of
a Physalacriaceae from New-Zealand lacking a description
(90% identity on 741 positions).

If we exclude R. cunninghamietorum, as suggested by the
LSU-analysis, the Gloiocephala clade is sister to the genus
Rhizomaramius (Physalacriaceae). This analysis also revealed
that Gloiocephala phormiorum E. Horak & Desjardin is not
included in the Gloiocephala-clade.

TAXONOMY

Family PHYSALACRIACEAE Corner
Genus Gloiocephala Massee

Gloiocephala pilosella Corriol & Jargeat, sp. nov.
(Fig. 3)

DIAGNOSIS. — Basidiomata marasmioidea, hymenium paucis lamellis
pliciformibus instructum, Marasmium favrei Antonin referens; pileipellis
et stipitipellis pilosa cum numerosis sclerocystidiis subulatis, pileipellis
hymenodermica, cystidiis hymenialibus lagenicapitatis, sporis fusiformi-
bus mediocribus 9.4 x 3.6 ym (Q = 2.7), tramate non-dextrinoidea,
fibulis praesentibus, foliicola.

TYPE MATERIAL. — France * Hautes-Pyrénées, Castet of Gerde;
620 m alt.; 22.X1.2019; leg. G. Corriol; BBF[GC19112202]; Gen-

Bank: PQ785771 (ITS), PQ785773 (LSU).

ADDITIONAL MATERIAL EXAMINED. — France ® Hautes-Pyrénées, Castet
of Gerde; 620 malt.; 1.X1.2023; leg. G. Corriol; BBF[GC23110104];

GenBank: PQ785772 (ITS); holotype: GC19112202 in herbario BBE

ETYMOLOGY. — Refers to the pilose pileus and stem due to abun-
dant pileocystidia and setiform caulocystidia.

MYCOBANK. — MB861261; GenBank: PQ785771 (ITS), PQ785773
(LSU).

HABITAT. — Both collections were found in deep wet litter under
tussocks of the fern Asplenium scolopendrium L. in a young broadleaf
forest on freshly exposed (north-east) slope at collinean level, under
Atlantic humid umbroclimate, on dead leaves of broadleaf trees: Acer

platanoides L. (holotype) and Betula pendula Roth (GC23110104).

LocaALrty. — France, Hautes-Pyrénées, Castet of Gerde.

DESCRIPTION

Pileus 1.5-3 mm in diameter, irregularly convex, with slight
central depression and inflexed sinuate margin; surface pure
white, mate, densely minutely hairy under length.
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66 - JN941143 Marasmius menieri NN050323

DQ097345 Gloiocephala menieri DAOM170087

0Q913078 Gloiocephala sp. 02 RLC 1510 iNat 7005227

NG_058923 Cyptotrama glabra HKAS 50484_TYPE

PQ197710 Cyptotrama asprata Dai 26297

85 KM588686 Cyptotrama fagiphila BRNM 751955_TYPE
DQO097344 Gloiocephala epiphylla DED6353

96 OR656950 Gloiocephala epiphylla JO127 .

0Q913056 Gloiocephala sp. 01 RLC 1395 iNat 700516 Gloiocephala
DQ097343 Gloiocephala aquatica CIEFAP50 AFTOLID 517

99" NG_027642 Gloiocgphala gquatica SFSU MR10772 / Cy P totrama
PQ785773 Gloiocephala pilosella sp. nov. GC19112202_France

DQ097346 Gloiocephala phormiorum HorakZT9310

91 KM588689 Rhizomarasmius oreinus BRNM751553

KM588690 Rhizomarasmius oreinus BRNM751554

KM588688 Rhizomarasmius setosus BRNM736121 Rhizomarasmius
AF261352 Rhizomarasmius pyrrocephalus JEJ.596
AF042605 Marasmius pyrocephalus DED4503 clade

DQ097351 Rhizomarasmius pyrrocephalus TENN51091
MK278560 Rhizomarasmius pyrrocephalus G1953

981 KM588691 Laccariopsis mediterranea TO-AV230467
JX271809 Hydropus mediterraneus MCVE23445
KJ024105 Cibaomyces glutinis HKAS-71038

DQ097348 Mycaureola dilseae BM17.85
'l MW332105 Rhizomarasmius cunninghamietorum HGASMFO01 10708
94 MW332104 Rhizomarasmius cunninghamietorum HGASMF01 10709_TYPE

MH868162 Marasmius epiphylloides CBS:336.50
MH872993 Marasmius hudsonii CBS:474.79

100" JN585130 Marasmius hudsonii BRNM658229
MF063102 Strobilurus tenacellus MB302302
77] " IX507723 Strobilurus tenacellus 212
AM946474 Xerula pudens |. Kytovuori 94-1816 (H)
MF063124 Xerula pudens F. Popa1969
KF530567 Paraxerula ellipsospora isolate HKAS 56261 Li1421
KF530566 Paraxerula hongoi isolate HKAS 51985 Takahashi NO 16
98 KF530565 Paraxerula hongoi isolate HKAS 61794 wangxh2593
KJ668411 Cylindrobasidium laeve KUC20121019-12
99! AY586651 Cylindrobasidium laeve
NG_059484 Rhodotus asperior HKAS 56754_TYPE
100[ AY213588 Armillaria tabescens isolate At-Mu-S2 )
84| 51 1 NG_060629 Guyanagaster necrorhizus BRG Henkel _TYPE
—|_ AY700194 Armillaria mellea isolate AFTOL-ID 449
NG_064179 Flammulina stratosa CBS:101408_TYPE
100y MF495890 Cryptomarasmius exustoides AKD 209.2014
KM975374 Cryptomarasmius rhopalostylidis PDD87065
KM975386 Cryptomarasmius micraster PDD95297
KF896251 Cryptomarasmius crescentiae LE295993
NG_243952 Cryptomarasmius changchunensis HMJAU 68269_TYPE
MF769726 Cryptomarasmius thwaitesii isolate LF2131
KJ438380 Naiadolina flavomerulina culture-collection CCFC192849
HMO005111 Xerula flavo-olivacea clone c5 HM005111
_ 72| 10(1) OOI KU1709455 Oudemansiella cubensis MCA 5434

MHO014051 Oudemansiella platensis Z.W. Ge3383(HKAS)
KJ024108 Oudemansiella platensis TENN58954
971 AY960993 Oudemansiella radicata var. australis HKAS47606
AY960992 Oudemansiella radicata var. australis HKAS47605
AY645051 Oudemansiella radicata AFTOL-ID561
FJ178113 Cribbea turbinispora PIF27162
NG_059448 Ponticulomyces kedrovayae TENN 060767_TYPE
AY207260 Mucidula mucida GLM 45985
AF291354 Mucidula mucida FO 46729
I— MH877519 Mycotribulus indonesiae CBS:133172
100" MH878142 Mycotribulus mirabilis CBS:138016
100y KT201640 Physalacria lacrymispora Qin960
94| I NG_059585 Physalacria lacrymispora HKAS 83377
MF337361 Physalacria cryptomeriae clone G-fon3-LSU2 OTU-0-246 8 =
96 KT201639 Physalacria cryptomeriae P, hy salacria

OM964481 Physalacria sp. PA-2022a MSS937
100] OP227206 Physalacria sp. ERD-2022a ERD-7336
OM964480 Physalacria auricularioides AMI-SPL676
OM964479 Physalacria sp. PA-2022a MSS1018
DQ284913 Physalacria corticola DJM1349
OP828899 Physalacria sp. iNaturalist 125635482
DQ284914 Physalacria orinocensis DJM1035
AF426959 Physalacria maipoensis 2373 Inderbitzin
AF261350 Physalacria aff. orinocensis TENN54894
DQO097349 Physalacria bambusae CBS:712.83 AFTOL-ID 515

KT201638 Physalacria sinensis Yang5635

KT201637 Physalacria sinensis Yang5655

NG_059584 Physalacria sinensis HKAS 77294
KT201634 Physalacria sinensis Qin753
KT201630 Physalacria lateriparies isolate Yang5107
55 PV389261 Physalacria spathularia comb. nov. GC19062402_Guyana
DQ284915 Physalacria inflata BD347
AF261349 Gloiocephala spathularia JMCR15
NG_244036 Physalacria jilinensis HMIJAU 68263
KT201633 Physalacria corneri Qin980
NG_059583 Physalacria corneri HKAS 83397
951 KT201632 Physalacria corneri Qin962

96

63
65

87

99

0.02

Fic. 1. - Maximum-likelihood phylogenetic analysis based on LSU sequences from our samples (in bold) and from selected GenBank sequences. The tree was
obtained by using PhyML on the Geneious® plateform. Bootstrap values above 50% are indicated on branches.
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66 r DQ097357 Gloiocephala epiphylla DED5971
OR636631-OR656950 Gloiocephala epiphylla JO127
DQ097344 Gloiocephala epiphylla DED6353
KM401968-KM401969 Gloiocephala parvinelumbonifolia HKAS 82797
0Q872041-0Q913078 Gloiocephala sp. 02 RLC 1510 iNat 7005227
JN943603-JN941143 Marasmius menieri NN050323
100 — DQ097358-DQ097345 Gloiocephala menieri DAOM170087
0Q913056 Gloiocephala sp. 01 RLC 1395 iNat 700516
100 1 NG_027642 Gloiocephala aquatica SFSU MR10772_TYPE
DQ097356- DQ097343 Gloiocephala aquatica CIEFAP50 AFTOLID 517
0Q211591 Physalacriaceae sp. RLC68
0Q872093 Physalacriaceae sp. 01 RLC 1755 iNat 136337036
88 100 ' OQ872068 Physalacriaceae sp. 01 RLC 1691 iNat 131740342
MZ159624 Gloiocephala cornelii K(M)206314
DQO097360 Gloiocephala resinopunctata M703c
JN225955 Physalacriaceae sp. 2 PRJ2011
PQ785772 Gloiocephala pilosella sp. nov. GC23110104_France
g7 | PQ785771-PQ785773 Gloiocephala pilosella sp. nov. GC19112202_France
711 NR_132910 Rhizomarasmius oreinus AQUI 6763_TYPE
KM588679 Rhizomarasmius oreinus AQUI 6115
190 1 KM588678 Rhizomarasmius oreinus AQUI 6116
KM588670-KM588690 Rhizomarasmius oreinus BRNM751554
KM588669-KM588689 Rhizomarasmius oreinus BRNM751553
OR475676 Rhizomarasmius undatus LEBIN 3571
KM588672 Rhizomarasmius undatus LIP PAM07092201
MT535736 Rhizomarasmius sp. GhobadNejhad 4151
. ON263159 Rhizomarasmius epidryas AMB 18776
HQ445616 Marasmius cf. epidryas 34 N3F25 . .
off ON263160 Rhizomarasmius epidryas AMB 18777 Rhizomarasmius
GU234115 Marasmius epidryas KH59
GU234107 Marasmius epidryas KH58

MKO028377 Rhizomarasmius setosus Montri155
100 | ONO086969 Rhizomarasmius setosus BILAS51404

58

99

Gloiocephala

63

74

69

18

KM588674-KM588688 Rhizomarasmius setosus BRNM736121
OR896108 Rhizomarasmius setosus HFRG EJ221217
MN752227 Rhizomarasmius pyrrocephalus D82ITS1 F21
KM588675 Rhizomarasmius pyrrhocephalus LIP PAM Can13.86
OP541789 Rhizomarasmius pyrrhocephalus S.D. Russell iNaturalist 15094859
OR732016 Rhizomarasmius pyrrhocephalus OMDL K. Canan iNaturalist 133949114
wil 94| Mw448604 Rhizomarasmius pyrrocephalus PUL F27046
DQ097369-DQ097351 Rhizomarasmius pyrrocephalus TENN51091
AF261352 Rhizomarasmius pyrrocephalus JEJ.596
AF042605 Marasmius pyrocephalus DED4503
MW326779-MW332104 Rhizomarasmius cunninghamietorum HGASMFO1 10709
—| NR_185600 Rhizomarasmius cunninghamietorum HGASMFO01 10709_TYPE
1001 MW326780-MW332105 Rhizomarasmius cunninghamietorum HGASMF01 10708

KJ024100-KJ024105 Cibaomyces glutinis HKAS 71038 .
_I_T_NR 132898 Cibaomyces glutinis HKAS 80855_TYPE Cibaomyces
KM588673 Cibaomyces glutinis LIP PAM99082601
A 80 KM588681 Laccariopsis mediterranea TO AVP378
KM588680 Laccariopsis mediterranea TO AV230471 Laccariopsis

JX271808-JX271809 Hydropus mediterraneus MCVE23445
99 ' KM588671-KM588691 Laccariopsis mediterranea TO-AV230467
MHO014049-MHO014052 Strobilurus esculentus E.Horak ZT1855
100 I._|

MF063166-MF063102 Strobilurus tenacellus MB302302
JX507722-JX507723 Strobilurus tenacellus 212

| DQ097359-DQ097346 Gloiocephala phormiorum HorakZT9310
100 * KM401970 Gloiocephala phormiorum PDD 97631

NR_164481-NG_058923 Cyptotrama glabra HKAS 50484_TYPE
4m|__|— NR_153897-KM588686 Cyptotrama fagiphila BRNM 751955_TYPE
100 PQ164682-PQ197710 Cyptotrama asprata voucher Dai 26297

0.1

FiG. 2. - Maximum-likelihood phylogenetic analysis based on combined ITS and LSU sequences from our samples (in bold) and from a selected GenBank dataset.
The tree was obtained by using PhyML on the Geneious® plateform. Bootstrap values above 50% are indicated on branches.

Stem 8-15 x 0.1 mm, insititious, flexuose-sinuose, surface
reddish brown, blackish brown at base and whitish at apex,
shiny, initially entirely hairy under lens, more densely near base.

Hymenium pliciform to venose, with 3-6 incomplete folds
adnate on stem, not reaching margin, to almost smooth,
white concolour.
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Fic. 3. — Basidiomata from holotypus in situ on dead leaf of Acer platanoides L.: A, B, overview of basidiomata in situ; C, D, show detail of pliciform rudimentary
hymenium; F, G, show hairy insititious stems; H, shows hairy (pileocystidious) cap. Scale bars: A, B, C, 5 mm; C, G, 3 mm; D, F, H, 2 mm. Photo credits: Gilles Corriol.

Flesh pellicular. odour not perceived.

MICROSCOPY
Spores [N=25] (8.2)8.3-9.4-10.8(11.3) x (3.1)3.2-3.6-
4.1(4.2) pm, Q= (1.94)2.22-2.68-2.96(3.00), fusiform or
lacrymoid with thick apiculus, thin-walled, smooth, hyaline,
inamyloid (Fig. 5A, B).

Basidia 14-22 x 5-6 pm, four-spored, slightly clavate, clamped.

Hymenial cystidia 25-49 x 5-10 pm, scattered, cheilocystidia
(Fig. 5C-E) and pleurocystidia (Fig. 5F-I) similar, lageniform-
subcapitate, sublecithiform, cylindrical-ventricose with capitate
apex (x 2.7-5.8 um) (Fig. 5), lamella edge fertile.

Pileipellis hymenodermioid, made of 16-32 x 7-13.5 pm
lageniform, fusiform, ventricose to ampullate-appendiculate,
occasionally forked, more or less thicken-walled elements
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(Fig. 4E, F), mixed with numerous protruding lageniform
pileocystidia with long subulate neck, 18-70 x 5.5-12 x 1.5-
2.5 pm, often with snake-headed apex (x 3-4 pm), distinctly
thick-walled (wall x 0.5-1 pm), often rough, encrusted and
occasionally brown-pigmented, containing small oily droplets
(Fig. 4B-D, G-]).

Stipitipellis made of parallel, hyphae (60-80 x 2-3 pm, wall
0.7 pm thick), with brick red smooth intraparietal pigment
(Fig. 5]); hairs 30-90 x 3.5-6 x 1.5-2 um, abundant, more
densely and longer towards the base subulate-sinuous, setiform,
inflated at base, thick-walled with smooth brown intraparietal
pigment.

No part of basidiome reactive to Melzer reagent (neither
amyloid nor dextrinoid). No gelatinized tissue noticed. Clamps
abundant in all parts of basidiome.
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FiG. 4. — Gloiocephala pilosella Corriol & Jargeat, sp. nov. — microanatomical structures of the pileipellis: A-C, pileipellis showing numerous projecting pileocys-
tidia; B, C, showing their long, thick-walled neck, swollen apex, and cristaliferous wide basis, from holotypus, in water; D, pileipellis in water showing rugulose-
cristalliferous thickened neck and one brown pigmented thick walled pileocystidia, from GC23110104; E, F, ampullate-fusiform cells of pileipellis mixed with
pileocystidia, from holotypus in Congo red; G-J, thick walled pileocystidia in Congo red. Scale bar: 10 um. Photo credits: Gilles Corriol.
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MACROSCOPICAL DESCRIPTION BASED

ON A FRESH SPECIMEN COLLECTED IN (GUYANA

The specimen GC19062402, identified by us as Gloiocephala
spathularia, is characterized by basidiomata with a spathulate
pileus measuring up to 8 x 10 mm, lobate-cordiform (or
heart-shaped) at stipe insertion (pseudostipe, see below in
discussion), displayed a rough, whitish to creamy, slightly
translucent irregular surface. The stipe was laterally fused
to the upper part of the pileus, giving the appearance that
the hymenium was suspended beneath the apex of the stipe,
which was itself integrated into the pileus. The stipe reached
dimensions of 10 x 0.7 mm and was entirely covered with
pubescence, white at the top and yellowish at the base. Basidi-
omata were fasciculate, arising from a white mycelial subiculum.
The hymenium was rugose to distinctly merulioid, whitish.
The context was soft, membranous, and elastic (see Fig. 6).

MICROSCOPICAL DESCRIPTION BASED ON

EXSICCATUM COLLECTED IN GUYANA

Spores measured 3.5-4.5 x 2.3-2.5 pm, were ellipsoid, smooth,
hyaline, and non-amyloid. Basidia are either tetrasporic and
bisporic, cylindrical-fusiform, measuring 12.5-17 x 2.7-4 pm,
with long (4 pm) and thin sterigmata. Hymenial cystidia were
abundant, utriform in shape, with slightly thickened wall and
crowned by crystalliferous deposits. Trama was aeriferous-
lacunose, consisting of thick-walled, inamyloid, entangled
hyphae. Pileipellis was an hymeniderm consisting of a palisade
of terminal ampullate elements measuring 12-18 x 5.8-7.8 pm.
Stipitipellis was covered by multiseptate hairs embedded in a
yellowish resinous substance. Clamp connections were abun-
dant in all parts of the basidiome.

Gloiocephala spathularia Singer

MATERIAL EXAMINED. — France ® Guyana, Saiil; 220 m alt.;
24.V1.2019; leg. & det. G. Corriol; BBF[GC19062402]; GenBank:
PV389261 (LSU).

DISCUSSION

Based on phylogenetic analyses, we could conclude that our
specimens from French Pyrenees and from Guyana, morpho-
logically identified as Gloiocephala, actually belong to Gloio-
cephala and Physalacria, respectively. This study highlights the
difficulty to define species belonging to the Physalacriaceae
on the basis of morphology only.

The small pellicular pileus, insititious stipe, hymenodermioid
pileipellis and hymenial cystidia of the specimen GC23110104
and GC19112202 suggest a placement to marasmioid genera
of Agaricomycetideae Parmasto previously grouped in the
genus Marasmius (Singer 1986; Antonin & Noordeloos 1993;
Bon 1999). The combination of very small size, white pileus,
vein-like reduced hymenium, foliicolous habitat, exclusively
non-dextrinoid hyphae (even in stipititrama), smooth cells
of hymeniderm, and presence of conspicuous pileocystidia,
potentially matches with several groups in the traditional
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systematics of Marasmiaceae (Singer 1986). However, these
characters have now been shown to be also present in vari-
ous genera within the family Physalacriaceae (see for example
Moreau ez al. 2015; Voitk ez al. 2022). The better morphologi-
cal and ecological match for GC23110104 and GC19112202
seemed to be Marasmius sect. Epiphylli Kithner, which has
been split into the genera Rhizomarasmins (Moreau ez al. 2015)
and Owingsia 1. Saar, Voitk & Thorn (Voitk er al. 2022).
However, several anatomical features of Gloiocephala pilosella,
such as the concomitant presence of long, thick-walled and
pigmented setiform caulocystidia, together with numerous
sclerified pileocystidia bearing crystalline deposits, some of
which are also pigmented, clearly distinguishes it from the
species traditionally within the Marasmius epiphyllus (Pers.)
Fr. clade. The morphological characters shared by Gloiocephala
species and marasmioid genera phylogenetically related to the
Physalacriaceae but traditionally treated within Marasmius sect.
Epiphylli are a hymenodermoid epicutis with differentiated and
sclerified and/or heterogeneous terminal cells (pileocystidia); a
setulose or caulocystidiate stipitipellis (differentiated and often
sclerified terminal cells); and a homomorphous hymenium
with a fertile lamellar edge and scattered, morphologically
similar cheilocystidia and pleurocystidia. G. pilosella could
be confused in the field with Marasmius favrei Antonin. This
taxon (and its variety sorbi Antonin) is traditionally treated
in section Epiphylli of the genus Marasmius, and it shares
some morphological similarities with G. pilosella. However,
Antonin ez al. (2010) demonstrated the phylogenetic affinity
between M. favrei and “Marasmius” epiphyllus and not with
the clade containing Gloiocephala pilosella.

Marasmius epiphylloides (Rea) Sacc. & Trotter, which shares
the presence of sclero- pileo and caulocystidia with G. pilo-
sella, likewise falls outside the Gloiocephala clade (Fig. 1). The
remaining species, M. saccharinus (Batsch) Fr. and M. hellebori-
corsici Romagn., which both lack sclerocystidia, are currently
not represented by molecular data.

Concerning Owingsia, it is worth noting that Voitk ez /.
(2022) did not attempt to circumscribe this new genus from
Gloiocephala but a phylogenetic analysis including sequences
from Owingsia umbellifera (L.) Voitk, 1. Saar & Thorn indi-
cates that this species is not related to the Rhizomarasmius-
Gloiocephala clade (data not shown)

The genus Rhizomarasmius could also be mentioned,
because Marasmius setosus (Sowerby) Noordel. was trans-
ferred there by Moreau ez al. (2015), alongside several spe-
cies presenting pigmented thicker pileus and densely brown
tomentose thick stem, as well as a habitat on necrotic parts
of vascular plants. Marasmius setosus with its white pileus
and insititious pilose stem actually looks like our fungi in
the field and it is likely that it has been previously mistaken
with it in the past. But one can notice that its morphology
is far from being homogenous with other species classi-
fied by Moreau ez al. (2015) in the genus Rhizomarasmius
making the definition of this genus, amended in this way,
confusing.

It is noteworthy that Gloiocephala, Owingsia and Rhizom-
arasmius belong in Physalacriaceae, not in Marasmiaceae
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FiG. 5. — A, Spores (natural spore-print on stipitipellis), from holotypus, in water; B, spores on hymenium, from holotypus, in water; C, D, heterogenous lamella
edge with scattered cheilocystidia, from holotypus, in Congo red; E, basidia and a cystidia, from holotypus, in Congo red; F-l, pleurocystidia, from holotypus,
in Congo red; J, bottom of stipitipellis, scalp view, from holotypus, in water; K, stipitipellis setae, from GC23110104, in water; L, stipe with dense setae at base,
from GC23110104, in water. Scale bars: A-J, 10 pm; L, 100 pm. Photo credits: Gilles Corriol.
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FiG. 6. — Physalacria spathularia (Singer) Corriol & Jargeat, in situ, on old perithecium stroma on rotten wood; Sadl, French Guiana; 24.V1.2019; leg. & det. G. Cor-
riol; herb. GC19062402. Photo credits: Gilles Corriol.

(Binder et al. 2006; Antonin et al. 2010; Jenkinson et al.
2014; Voitk et al. 2022).

In the genus Gloiocephala, no species described in Europe
has the remarkable set of microscopic characters observed in
our collections (Antonin & Noordeloos 2010). The pileipellis
and stipitipellis of G. cornelii (Lassoe & Noordel.) E. Horak
bear some resemblance to those of our fungus, but the hyme-
nial cystidia, spores, basidiomes and ecology are in no way
comparable. Gloiocephala cerkezii Tkal¢ec & Mesi¢ (Tkalcec &
Mesi¢ 2008), the only European Gloiocephala species with a
centrally well-developed stem described so far, is a rusty brown-
capped species, devoid of long sclerocystidia on stem and cap.
Gloiocephala menieri (Boudier) Singer, has a Campanella-like
brown crepidotoid basidomata growing on leaf-sheaths of
Typha L., 15-22 pm long fusiform spores (average Q = 3.5) and
lacks long sclerocaulocystidia. The two remaining European
Gloiocephala, G. caricis (P. Karst.) Bas and G. pseudocaricis
(Noordel.) Tkal¢ec & Mesi¢, are caricicolous species with
reduced stem. They lack the typical long sclero-, pileo- and
caulo-cystidia of G. pilosella and their spores are also much
larger. Among these European species, only G. cornelii and
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G. menieri are molecularly documented so far and are included
in our phylogeny.

In the Neotropics, following Singer’s monograph (1976),
G. pilosella would key out in subsection Confusae Singer
and may be compared to G. confusa Singer and G. epiphylla
Massee (the type of the genus). The first has almost acicular
spores measuring 8-12 x 2.5-3.3 pm and a pileipellis lack-
ing subulate pileocystidia, while the second has a smooth
hymenium lacking cystidia (Singer 1960, 1976). In tropical
Africa G. albocapitata (Petch) Singer shares with our fungus
scleropileo- and caulo-cystidia, but they are much longer than
those of G. pilosella, and lagenicapitate hymenial cystidia,
but those are embedded in brown resinous matter (Pegler
1977; Antonin 2007). G. albocapitata is also found in Sri
Lanka (Pegler 1986). Gloiocephala mucrocystidiata Antonin,
another tropical African species, lacks subulate pileosclero-
cystidia and has a dextrinoid stipe medulla (Antonin 2003,
2007). Following Antonin’s monograph of tropical African
Gloiocephala, none of the seven species described (including
the apparently pantropical G. epiphylla) matches our species
(Antonin 2007).
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In New Zealand, Gloiocephala phormiorum Horak & Desjar-
din produces centrally stipitate, lamellate basidiomata and a
hymenodermic pileipellis with numerous fusiform pileocys-
tidia bearing long, gradually tapering necks. However, these
are thin-walled and lack crystalline deposits, and its spores
are considerably larger than those of G. pilosella (Horak &
Desjardin 1994). Moreover, our phylogenetic data clearly
indicates that this species should be placed outside the genus
Gloiocephala.

Although relatively few species described in Gloiocephala are
documented by DNA sequences so far, it is likely that they
constitute a polyphyletic group, as already noted by Moncalvo
etal. (2002), Binder ez 2/ (2006) and Antonin & Noordeloos
(2010). One of the closest ITS sequences available in Gen-
Bank is that of the holotype collection of G. resinopunciara
Manimohan & K.A.Thomas, described from tropical India
(Manimohan & Thomas 1998). This pleurotoid stipitate
species with interveined hymenium, reddish glococystidia
on hymenium, pileipellis and stipitipellis and large spores
(11-13 x 7.5-9 pm), is anatomically very different from our
species and the percentage of ITS identity is low (88%). Thus,
our collections should be considered as a new species, Gloio-
cephala pilosella, in reference to the pilose pileus and stem.
The G. pilosella — G. resinopunctata group seems to consti-
tute an independent lineage with regard to a monophyletic
genus Gloiocephala. As we are unable to find discriminating
characters for this clade in the current state of knowledge, we
refrain from defining a new genus and adopt for our species
the genus Gloiocephala in its current broad sense.

We had the opportunity to collect in Amazonia a species
identified morphologically as Gloiocephala spathularia, origi-
nally described from the rainforests of Argentina and Ecuador
by Singer (1960, 1976), and subsequently reported from the
tropical zone in southern Mexico (Valenzuelo ez al. 1981). It
forms singular spathular basidiomes, with a pileus attached
laterally to a slender foot, and a merulioid hymenium (Fig. 6;
see also Valenzuelo ez 2/ (1981)).

The description of our collection fits very well with Singer’s
accounts of the species. However, the unusual habitat — grow-
ing on the stroma of a lignicolous Sordariomycetes (identified
as Phylacia poculiformis (Mont.) Mont. by Jacques Fournier,
pers. comm.) — does not align with the original description.

A comparison of the LSU sequence from this collection
with our dataset of Gloiocephala sequences indicates that this
species does not belong to the genus Gloiocephala. Instead,
it should be assigned to the genus Physalacria (type species:
Physalacria inflata (Fr.) Peck), supporting the polyphyletic
natute of Gloiocephala as traditionally defined.

We suggest that the specific insertion of the stipe into the
sterile part of the pileus - regardless of whether the hyme-
nium is amphigenous - could be characteristic of Physalacria.
In molecularly authenticated species of Gloiocephala with
asymmetrical pilei, such as G. menieri and G. cornelii, the
stipe attaches laterally via insertion into the hymenium. The
fasciculate growth pattern observed in our collection, which is
also known from several Physalacria species with amphigenous
hymenia (notably the type species P inflata), may be restricted
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to the genus Physalacria and excluded from Gloiocephala. The
lacunose trama observed in our collection of G. spathularia
aligns with Singer’s (1986) circumscription. Furthermore,
the lack of geotropism in the stipe - which could represent a
pseudostipe - is noteworthy: our collection’s fasciculate basidi-
omata were growing on the underside of wood, oriented in
various directions toward the ground.

Another feature which could justify the exclusion of P spathu-
laria from Gloiocephala s.s. is the minute size of its basidi-
ospores, which do not exceed 5 pm in our collection. Based
on this same feature, Singer (1976) established a section
Spathulariae, including G. lutea Singer, whose systematic
position also needs a revision and which might also find its
place within the genus Physalacria s.s. Buyck et al. (1998)
recognized the affinities of Laschia merulioides R. Heim with
section Spathulariae of the genus Gloiocephala and proposed
its recombination in this genus. Given its anatomy, which is
very similar to that of G. spathularia, it is also likely that this
species should be transferred to Physalacria.

Based on the phylogenetic tree and its morphological
characteristics, we introduce the following recombination:
Physalacria spathularia (Singer) Corriol & Jargeat, comb. nov.,
basionym: Gloiocephala spathularia Singer, Sydowia 14: 271,
1976. Mycobank: MB861262.
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