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Abstract

This article is the 13th contribution in the Fungal Diversity Notes series, wherein 125 taxa from four phyla, ten classes, 31
orders, 69 families, 92 genera and three genera incertae sedis are treated, demonstrating worldwide and geographic distri-
bution. Fungal taxa described and illustrated in the present study include three new genera, 69 new species, one new com-
bination, one reference specimen and 51 new records on new hosts and new geographical distributions. Three new genera,
Cylindrotorula (Torulaceae), Scolecoleotia (Leotiales genus incertae sedis) and Xenovaginatispora (Lindomycetaceae) are
introduced based on distinct phylogenetic lineages and unique morphologies. Newly described species are Aspergillus lan-
naensis, Cercophora dulciaquae, Cladophialophora aquatica, Coprinellus punjabensis, Cortinarius alutarius, C. mammil-
latus, C. quercoflocculosus, Coryneum fagi, Cruentomycena uttarakhandina, Cryptocoryneum rosae, Cyathus uniperidiolus,
Cylindrotorula indica, Diaporthe chamaeropicola, Didymella azollae, Diplodia alanphillipsii, Dothiora coronicola, Efibula
rodriguezarmasiae, Erysiphe salicicola, Fusarium queenslandicum, Geastrum gorgonicum, G. hansagiense, Helicosporium
sexualis, Helminthosporium chiangraiensis, Hongkongmyces kokensis, Hydrophilomyces hydraenae, Hygrocybe boertmannii,
Hyphoderma australosetigerum, Hyphodontia yunnanensis, Khaleijomyces umikazeana, Laboulbenia divisa, Laboulbenia
triarthronis, Laccaria populina, Lactarius pallidozonarius, Lepidosphaeria strobelii, Longipedicellata megafusiformis,
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Lophiotrema lincangensis, Marasmius benghalensis, M. jinfoshanensis, M. subtropicus, Mariannaea camelliae, Mel-
anographium smilaxii, Microbotryum polycnemoides, Mimeomyces digitatus, Minutisphaera thailandensis, Mortierella
solitaria, Mucor harpali, Nigrograna jinghongensis, Odontia huanrenensis, O. parvispina, Paraconiothyrium ajrekarii, Par-
afuscosporella niloticus, Phaeocytostroma yomensis, Phaeoisaria synnematicus, Phanerochaete hainanensis, Pleopunctum
thailandicum, Pleurotheciella dimorphospora, Pseudochaetosphaeronema chiangraiense, Pseudodactylaria albicolonia,
Rhexoacrodictys nigrospora, Russula paravioleipes, Scolecoleotia eriocamporesi, Seriascoma honghense, Synandromyces
makranczyi, Thyridaria aureobrunnea, Torula lancangjiangensis, Tubeufia longihelicospora, Wicklowia fusiformispora,
Xenovaginatispora phichaiensis and Xylaria apiospora. One new combination, Pseudobactrodesmium stilboideus is pro-
posed. A reference specimen of Comoclathris permunda is designated. New host or distribution records are provided for
Acrocalymma fici, Aliquandostipite khaoyaiensis, Camarosporidiella laburni, Canalisporium caribense, Chaetoscutula
Jjuniperi, Chlorophyllum demangei, C. globosum, C. hortense, Cladophialophora abundans, Dendryphion hydei, Diaporthe
foeniculina, D. pseudophoenicicola, D. pyracanthae, Dictyosporium pandanicola, Dyfrolomyces distoseptatus, Ernakula-
mia tanakae, Eutypa flavovirens, E. lata, Favolus septatus, Fusarium atrovinosum, F. clavum, Helicosporium luteosporum,
Hermatomyces nabanheensis, Hermatomyces sphaericoides, Longipedicellata aquatica, Lophiostoma caudata, L. clematidis-
vitalbae, Lophiotrema hydei, L. neoarundinaria, Marasmiellus palmivorus, Megacapitula villosa, Micropsalliota globocys-
tis, M. gracilis, Montagnula thailandica, Neohelicosporium irregulare, N. parisporum, Paradictyoarthrinium diffractum,
Phaeoisaria aquatica, Poaceascoma taiwanense, Saproamanita manicata, Spegazzinia camelliae, Submersispora variabi-
lis, Thyronectria caudata, T. mackenziei, Tubeufia chiangmaiensis, T. roseohelicospora, Vaginatispora nypae, Wicklowia
submersa, Xanthagaricus necopinatus and Xylaria haemorrhoidalis. The data presented herein are based on morphological
examination of fresh specimens, coupled with analysis of phylogenetic sequence data to better integrate taxa into appropriate
taxonomic ranks and infer their evolutionary relationships.
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Phylogeny - Sordariomycetes - Taxonomy
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E.B.G. Jones

Savoryellaceae Jaklitsch & Réblova

1470. Canalisporium caribense (Hol.-Jech. & Mercado)
Nawawi & Kuthub., new record (Contributed by Saranya-
phat Boonmee and Sajini K.U. Chandrasiri)

1471. Rhexoacrodictys nigrospora Boonmee, D.F. Bao &
K.D. Hyde, sp. rov. (Contributed by Saranyaphat Boonmee)

Lasiosphaeriaceae Nannf.
1472. Cercophora dulciaquae M.S. Calabon, E.B.G. Jones &
K.D. Hyde, sp. nov. (Contributed by Mark S. Calabon)

Torpedosporales E.B.G. Jones, Abdel-Wahab & K.L. Pang

Juncigenaceae E.B.G. Jones, Abdel-Wahab & K.L. Pang
1473. Khaleijomyces umikazeanus Abdel-Wahab, sp. nov.
(Contributed by Mohamed A. Abdel-Wahab and Faten A.
Abdel-Aziz)

Xylariales Nannf.

Diatrypaceae Nitschke

1474. Eutypa flavovirens Nitschke, new record (Contributed
by Subodini N. Wijesinghe)

1475. Eutypa lata (Pers.) Tul. & C. Tul., new record (Con-
tributed by Subodini N. Wijesinghe)

Xylariaceae Tul. & C. Tul.

1476. Xylaria apiospora M. Niranjan & V.V. Sarma, sp. nov.
(contribution by M. Niranjan and V. Venkateswara Sarma)
1477. Xylaria haemorrhoidalis Berk. & Broome, new
record (contribution by M. Niranjan and V. Venkateswara
Sarma)

Xylariales genus incertae sedis

1478. Melanographium smilacis Boonmee, Huanraluek &
K.D. Hyde, sp. rov. (contribution by Saranyaphat Boonmee
and Naruemon Huanraluek)

Basidiomycota R.T. Moore
Agaricomycetes Doweld
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Agaricales Underw.

Agaricaceae Chevall.

1479. Chlorophyllum demangei (Pat.) Z.W. Ge & Zhu L.
Yang, new record (contribution by Phongeun Sysouphan-
thong and Naritsada Thongklang)

1480. Chlorophyllum globosum (Mossebo) Vellinga, new
record (contribution by Phongeun Sysouphanthong and Nar-
itsada Thongklang)

1481. Chlorophyllum hortense (Murrill) Vellinga, new
record (contribution by Phongeun Sysouphanthong and
Naritsada Thongklang)

1482. Micropsalliota globocystis Heinem., new record
(contribution by Phongeun Sysouphanthong and Naritsada
Thongklang)

1483. Micropsalliota gracilis Heinem., new record (con-
tribution by Phongeun Sysouphanthong and Naritsada
Thongklang)

1484. Xanthagaricus necopinatus Igbal Hosen, T.H. Li, &
G.M. Gates, new record (contribution by Phongeun Sysou-
phanthong and Naritsada Thongklang)

Amanitaceae E.-J. Gilbert

1485. Saproamanita manicata (Berk. & Broome) Redhead,
Vizzini, Drehmel & Contu, new record (contribution by
Nakarin Suwannarach and Surapong Khuna)

Cortinariaceae R. Heim ex Pouzar

1486. Cortinarius alutarius Katucka & Liimat., sp. nov.
(Contributed by Izabela L. Katucka, Andrzej M. Jagodziriski
and Kare Liimatainen)

1487. Cortinarius mammillatus Katucka, Kytov., Niskanen
& Liimat., sp. nov. (Contributed by Izabela L. Katucka,
Andrzej M. Jagodziriski and Kare Liimatainen)

1488. Cortinarius quercoflocculosus Katucka & Liimat.,
sp. nov. (Contributed by Izabela L. Katucka, Andrzej M.
Jagodzinski and Kare Liimatainen)

Hydnangiaceae Gium. & C.W. Dodge
1489. Laccaria populina Dovana, sp. nov. (Contributed by
Francesco Dovana)

Hygrophoraceae Lotsy
1490. Hygrocybe boertmannii U. Singh & R.P. Bhatt, sp.
nov. (Contributed by Upendra Singh)

Marasmiaceae Roze ex Kiihner

1491. Marasmius benghalensis A K. Dutta & K. Acharya,
sp. nov. (Contributed by Arun Kumar Dutta and Krishnendu
Acharya)

1492. Marasmius jinfoshanensis Chun Y. Deng & Gafforov,
sp. nov. (Contributed by Chun Y. Deng, Emma Harrower,
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Tohir Bozorov, Tutigul Kholmuradova and Yusufjon
Gafforov)
1493. Marasmius subtropicus A.K. Dutta & K. Acharya,
sp. nov. (Contributed by Arun Kumar Dutta and Krishnendu
Acharya)

Mpycenaceae Overeem
1494. Cruentomycena uttarakhandina U. Singh & R.P.
Bhatt, sp. nov. (Contributed by Upendra Singh)

Nidulariaceae Dumort.
1495. Cyathus uniperidiolus P.N. Singh & S.K. Singh, sp.
nov. (Contributed by P.N. Singh and Sanjay K. Singh)

Omphalotaceae Bresinsky

1496. Marasmiellus palmivorus (Sharples) Desjardin,
new record (Contributed by Nakarin Suwannarach and
Saisamorn Lumyong)

Psathyrellaceae Vilgalys, Moncalvo & Redhead

1497. Coprinellus punjabensis Usman & Khalid, sp. nov.
(Contributed by Muhammad Usman and Abdul Nasir
Khalid)

Geastrales K. Hosaka & Castellano

Geastraceae Corda

1498. Geastrum gorgonicum M.P. Martin, M. Dueiias &
Telleria, sp. nov. (Contributed by Maria P. Martin, Margarita
Dueiias and M. Teresa Telleria)

1499. Geastrum hansagiense Boéna, Merényi, Boros,
Stielow & Bratek, sp. nov. (Contributed by Lilla Bdna,
Zsolt Merényi, Lajos Boros, J. Benjamin Stielow and Bratek
Zoltan)

Schizoporaceae liilich
1500. Hyphodontia yunnanensis C.L. Zhao & Y.C. Dai, sp.
nov. (Contributed by Chang-Lin Zhao and Yu-Cheng Dai)

Thelephoraceae Chevall.

1501. Odontia huanrenensis Y.H. Mu, H.S. Yuan & Y.C.
Dai, sp. nov. (Contributed by Yan-Hong Mu, Hai-Sheng
Yuan and Yu-Cheng Dai)

1502. Odontia parvispina Y.H. Mu, H.S. Yuan & Y.C. Dai,
sp. nov. (Contributed by Yan-Hong Mu, Hai-Sheng Yuan
and Yu-Cheng Dai)

Bartheletiomycetes Thines
Polyporales Gaum.

Hyphodermataceae Jiilich

1503. Hyphoderma australosetigerum M. Dueias, Telleria
& M.P. Martin, sp. nov. (Contributed by Margarita Duefias,
M. Teresa Telleria and Maria P. Martin)

Irpicaceae Spirin & Zmitr.

1504. Efibula rodriguezarmasiae Telleria, M. Dueiias,
Beltran-Tej., Melo, Salcedo & M.P. Martin, sp. nov. (Con-
tributed by M. Teresa Telleria, Margarita Duefias and Maria
P. Martin)

Phanerochaetaceae Jiilich
1505. Phanerochaete hainanensis S.H. He & Y.C. Dai, sp.
nov. (Contributed by Shuang-Hui He and Yu-Cheng Dai)

Polyporaceae Fr. ex Corda
1506. Favolus septatus J.L.. Zhou & B.K. Cui, new record
(Contributed by Deepak K. Maurya and Sanjay K. Singh)

Russulales Kreisel ex P.M. Kirk, P.F. Cannon & J.C. David

Russulaceae Losty

1507. Lactarius pallidozonarius G.J. Li & W.F. Lin, sp.
nov. (Contributed by Guo-Jie Li and Wen-Fei Lin)

1508. Russula paravioleipes G.J. Li & W.F. Lin, sp. nov.
(Contributed by Guo-Jie Li and Wen-Fei Lin)

Microbotryomycetes R. Bauer et al.
Microbotryales R. Bauer & Oberw.

Microbotryaceae R.T. Moore

1509. Microbotryum polycnemoides T. Denchev, Dencheyv,
Kemler & Begerow, sp. nov. (Contributed by Teodor
T. Denchev, Cvetomir M. Denchev, Martin Kemler and
Dominik Begerow)

Mortierellomycota Tedersoo et al.

Mortierellomycetes Doweld
Mortierellales Caval.-Sm.

Mortierellaceae A. Fisch.
1510. Mortierella solitaria Telagathoti, M. Probst & Peint-
ner, sp. nov. (Contributed by Anusha Telagathoti, Maraike

Probst and Ursula Peintner)

Mucoromycota Doweld
Mucoromycetes Doweld

Mucorales Dumort.

Mucoraceae Fr.

@ Springer



Fungal Diversity (2021) 111:1-335

1511. Mucor harpali Hyang B. Lee, P.M. Kirk & T.T.T.
Nguyen, sp. nov. (Contributed by Hyang Burm Lee, Thuong
T.T. Nguyen and Paul M. Kirk)

Introduction

The Fungal Diversity Notes series provides evidence of a
largescale wave of species discovery, the rapid description
of these novel species, and the implication of many yet unde-
scribed taxa (Hyde et al. 2020c). These notes show that in
countries where mycological studies are taking place, there
is a high diversity of undiscovered fungi that was previ-
ously not apparent (Hyde et al. 2018b). The series provides
an outlet for publishing new species, new records and new
combinations.

From the first to 13th series of the Fungal Diversity
Notes 1-1511, a total of 1511 taxa were included with 11
new families, 115 new genera and 1068 new species (Ari-
yawansa et al. 2015a; Liu et al. 2015a; Li et al. 2016a; Hyde
et al. 2016, 2017, 2019, 2020a; Tibpromma et al. 2017b,
2018; Wanasinghe et al. 2018; Phookamsak et al. 2017a,
2019; Yuan et al. 2020; this study). Nineteen phyla have
been accepted in the kingdom of Fungi following an updated
outline of fungi and fungus-like taxa in Wijayawardene et al.
(2020). The Fungal Diversity Notes Series largest contribu-
tion to diversity can be found in the phyla of Ascomycota
and Basidiomycota.

The newly published records are also important for spe-
cies documentation in order to provide comprehensive
understanding of their taxonomic and phylogenetic rela-
tionships with up to date sequence data (Hyde et al. 2020a;
Chethana et al. 2021). The new records will also benefit
future studies which cover critical fields including fungal
diagnostics and identification, economics and environmental
management (Chethana et al. 2021). Several contemporary
webpages provide data on fungal taxa from different habitats
and regions, including descriptions, illustrations, phyloge-
netic trees, notes and the current number of accepted spe-
cies (Pem et al. 2019a; Bundhun et al. 2020; Calabon et al.
2020b; Wijesinghe et al. 2021).

As mycologists strive to accurately define species with an
ever-increasing amount of supporting evidence, new records
will help determine the boundaries of a species (Hyde et al.
2020a; Chethana et al. 2021; Lucking et al. 2021). When an
abundance of evidence including: full descriptions, illustra-
tions and plates, molecular data and material examined are
provided, the taxa can be described and accepted as a novel
species. In cases where new species become less distinct
with further data, those species can then be synonymized.
The data also provides new distribution and host records.

The aim of this paper is to provide thorough descrip-
tions of 72 new taxa, one new combination, one reference
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specimen and 51 new records with supporting taxonomic
and phylogenetic evidence. A compilation of notes on new
taxonomic contributions, distribution and host records are
provided under each fungal taxon.

Materials and methods

Materials and methods follow the recent Fungal Diversity
Notes (Hyde et al. 2020b). Fresh specimens were collected
from Africa, America, Asia and Europe (i.e., Austria, Cape
Verde, Chile, China, Ecuador, Egypt, Hungary, India, Iran,
Italy, Japan, Pakistan, Peru, Poland, Portugal, Republic of
Costa Rica, Republic of Korea, Russia, Spain, Thailand and
USA). Microscopic characters, illustration photo-plates and
molecular phylogenetic analyses were performed as previ-
ously described in recent publications (Phookamsak et al.
2019; Senanayake et al. 2020; Yuan et al. 2020).

Taxonomy

Ascomycota Caval.-Sm.
Notes: The latest updated account of Ascomycota see
Wijayawardene et al. (2020).

Dothideomycetes O.E. Erikss & Winka.

Notes: We follow the latest treatments and updated
accounts of Dothideomycetes as available in Hongsanan
et al. (2020a, b).

Botryosphaeriales C.L. Schoch et al.

Notes: Botryosphaeriales was introduced with a single
family Botryosphaeriaceae (Schoch et al. 2006). In the last
decade, several researchers have extensively contributed to
the taxonomy and phylogeny of species within the Botry-
osphaeriales (Liu et al. 2012; Slippers et al. 2013; Yang
et al. 2017b; Phillips et al. 2019; Zhang et al. 2021). The
most recent phylogenetic analyses on Botryosphaeriales,
recognized six families: Aplosporellaceae, Botryospha-
eriaceae, Melanopsaceae, Phyllostictaceae, Planistromel-
laceae and Saccharataceae (Phillips et al. 2019; Hongsanan
et al. 2020b).

Botryosphaeriaceae Theiss. & P. Syd.

Notes: So far 22 genera have been characterized within
Botryosphaeriaceae (Hongsanan et al. 2020b). To identify
Botryosphaeriaceae genera and species, along with mor-
phology, it is necessary to use sequence data of SSU, ITS,
LSU, TEF1-a and S-tubulin loci (Phillips et al. 2013; Dis-
sanayake et al. 2016; Wu et al. 2021). Herein a new species
of Diplodia is introduced based on morphology and DNA
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fingerprinting patterns along with ITS and TEF1-a sequence
data.

Diplodia Fr.

Diplodia was introduced by Montagne (1834) based on
the type species D. mutila. Diplodia species are pathogens,
endophytes or saprobes on a wide range of woody hosts
(Phillips et al. 2012; Zhang et al. 2021). Pathogenic species
are associated with different disease symptoms such as twig
blight, canker, die-back, gummosis and fruit rot (Abdol-
lahzadeh 2015). More than 1000 species have been listed in
Index Fungorum, MycoBank and Species Fungorum data-
bases. Sequences data are available for a limited number of
species. In this study, Diplodia alanphillipsii is introduced
as a new species (Figs. 1 and 2).

Diplodia alanphillipsii Abdollahz. & A. Javadi, sp. nov.

Index Fungorum number: 1IF557831; Facesoffungi num-
ber: FoF 09953; Fig. 1

Etymology: Named after Dr. Alan J.L. Phillips for his
extensive, qualitative and valuable research on the systemat-
ics of the Botryosphaeriaceae.

Holotype: IRAN 14273F

On twigs of Citrus sp. Sexual morph Undetermined.
Asexual morph Conidiomata pycnidial, solitary or clus-
tered, immersed in the host or partially erumpent, globose,
dark brown to black, ostiolate, apapillate, unilocular, thick-
walled with outer dark brown layers and inner thin-walled
hyaline textura angularis. Paraphyses not observed. Conidi-
ophores reduced to conidiogenous cells or with a support-
ing cell. Conidiogenous cells hyaline, thin-walled, smooth,
cylindrical, swollen at the base, discrete, enteroblastic,
annellidic, indeterminate, often proliferating internally giv-
ing rise to periclinal thickenings or proliferating percur-
rently forming 2-3 annellations. Conidia (17-)20-22(-26
)X (8-)10-11(-13.5) um (av.+SD=21.5+1.5%x10.5+0.
8 pm, I/w ratio=2.2 +0.2), aseptate, ovoid, widest in the
middle, obtuse at the apex, truncate or rounded at the base,
initially hyaline, becoming dark brown before release from
the pycnidium, moderately thick-walled, externally smooth,
roughened on the inner surface.

Material examined: IRAN, Hormozgan Province, Minab,
Hajikhademi, on twigs of Citrus sp., 3 March 2007, J.
Abdollahzadeh and A. Javadi (IRAN 14273F, holotype), ex-
type living culture, IRAN 1508C=CBS 124713; Rodan, on
twigs of Mangifera indica, 3 March 2007, J. Abdollahzadeh
and A. Javadi, IRAN 1509C; on twigs of Citrus sp., 3 March
2007, J. Abdollahzadeh and A. Javadi, IRAN 1574C=CBS
124712.

GenBank numbers: IRAN 1508C: ITS = KF890208,
TEF1-a=KF890190; IRAN 1509C: ITS =KF890209,
TEF1-0=KF890191; IRAN 1574C: ITS=MT258875;
TEF1-a=MT270153.

Notes: Diplodia alanphillipsii is close to D. citricarpa
with 4 base pairs differences in ITS (3 substitutions, 1 dele-
tion/insertion) and one in TEF1-a (substitution), but can
be distinguished due to the relatively smaller conidia when
compared to D. citricarpa (22-25x9-10 pm) (Yang et al.
2017b). These two species are also differentiated based
on the ISSR (data not shown) and rep-PCR fingerprinting
patterns (Abdollahzadeh and Zolfaghari 2014). Sequences
generated for D. citricarpa were deposited in GenBank:
IRAN 1578C=CBS 124715 (ITS: KF890207; TEFI-a:
KF890189); IRAN 1511C (ITS: KF890206; TEF1-a:
KF890188); IRAN 1510C (ITS: MT258874; TEF1-a:
MT270152).

Capnodiales Woron.

Notes: The latest updated account of Capnodiales
includes 19 families and 243 genera (Wijayawardene et al.
2020).

Dissoconiaceae Crous & de Hoog

Notes: Dissoconiaceae is a family within Capnodiales
(Dothideomycetes) that was introduced by Crous et al.
(2009) to accommodate the genera Dissoconium and Ram-
ichloridium. The number of genera within the Dissoconi-
aceae has increased to four after Pseudoveronaea was intro-
duced, and Uwebraunia, a former synonym of Dissoconium
was reinstated, to accommodate taxa of a distinct clade
within the latter genus (Li et al. 2012). The new genus Glo-
boramichloridium has also been incorporated (Marin-Félix
et al. 2019a). In general, species in this family produce pseu-
dothecial ascomata, which are immersed, globose, unilocu-
lar, papillate, and ostiolate with a periphysate canal (Crous
et al. 2009). Pseudoparaphyses are absent and bitunicate asci
are of a fasciculate manner. Asci contain eight spores, which
are usually ellipsoid to fusoid with 1 septum, hyaline, and
with or without a gelatinous sheath. In the asexual cycle,
these fungi produce subcylindrical, subulate or lageniform
to cylindrical conidiophores and solitary conidia, which are
often pale olivaceous-brown, smooth or coarsely verrucose,
ellipsoid to obclavate or globose, and 0—1-septate. Species
in this family are mainly saprobic and pathogens of plants;
some cause sooty blotch and flyspeck on their hosts and are
widespread across different landmasses (Diaz Arias et al.
2010; Chen et al. 2014). From a phylogenetic perspective,
we followed the two most comprehensive assessments of
Dissoconiaceae based on multi-locus sequence data (Crous
et al. 2009; Marin-Félix et al. 2019a) to demonstrate that
the monotypic Chaetoscutula (Miiller 1958) belongs to this
family.

Chaetoscutula E. Miill.
Notes: Chaetoscutula is a monotypic genus based on
Chaetoscutula juniperi E. Miill (Miiller 1958). It grows on
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Fig. 1 Diplodia alanphillipsii (IRAN 14273F, holotype). a Conidio-
mata on pine needles in culture. b Hyaline immature conidia develop-
ing on conidiogenous cells. ¢, d Conidiogenous cells with periclinal

Juniperus spp. (Cupressaceae) and, although the mycelium
is usually inconspicuous, this fungus produces tiny black
hemispherical ascomata, solitary or gregarious, between
adjacent leaves of the plant. The absence of signs of dam-
age to the host suggests that the species is saprobic. The
ascomata surface is characterized by displaying more or less
dense, long and gnarled setae. Asci are bitunicate, 8-spored,
and spores are cylindrical to clavate, two-celled, at first
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thickenings or annellations. e Brown aseptate conidia on conidiog-
enous cells. f Mature brown conidia. g, h Mature conidia in two dif-
ferent focal planes. Scale bars: a=500 pm, b—f=5 pm, g, h=10 pm

hyaline and then slightly brownish when mature. The genus
was formerly placed within Schizothyriaceae, and later in
Saccardiaceae (Miiller and von Arx 1962; von Arx and Miil-
ler 1975) based on morphological comparisons. Recently,
Tian et al. (2014) transferred Chaetoscutula to Pseudop-
erisporiaceae on the basis of the anatomical similarities
to species in Pododimeria, a genus included in that family
that also grows on Juniperus leaves (Miiller 1958). In this
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Diplodia italica MFLUCC 14-1007

Diplodia crataegicola MFLUCC 15-1311

Diplodia rosacearum CBS 141915
_1.00|" Diplodia intermedia CBS 124462
Diplodia sapinea CBS 393.84

Diplodia scrobiculata CBS 118110
sanlo Diplodia seriata CBS 112555
1.00 Diplodia galiicola MFLU 15-1310
Diplodia huaxii GUCC 0922-1

Diplodia citricarpa IRAN 1578C

Diplodia citricarpa IRAN 1510C

Diplodia citricarpa IRAN 1511C

71/--

50/1.00

Diplodia alanphillipsii IRAN 1509C
Diplodia alanphillipsii IRAN 1508C

Diplodia alanphillipsii IRAN 1574C
100/1.00|—_ Diplodia allocellula CBS 130408
Diplodia eriobotryicola CBS 140851

Diplodia pseudoplatani GUCC G603-1

Diplodia alatafructa CBS 124931

100/1.000 Diplodia pseudoseriata CBS 124906

4x

Fig.2 Phylogram generated Maximum parsimony analysis based on
combined ITS and TEFI-a sequence data of Diplodia species. The
tree is rooted with Lasiodiplodia theobromae (CBS 164.96). The
scale bar represents the expected number of changes per site. The
MP analysis resulted one of the 36 equally most parsimonious trees
(TL=246, CI=0.87, HI=0.13, RI=0.83). Bootstrap values for max-

study, we transfer Chaetoscutula to Dissoconiaceae based
on phylogenetic results (Fig. 4) of novel sequence data from
three regions of the nuclear ribosomal DNA: the ITS, LSU
and SSU.

Chaetoscutula juniperi E. Miill., Sydowia 12(1-6): 191
(1959) [1958]

Index Fungorum number: 1IF294737; Facesoffungi num-
ber: FoF 03694; Fig. 3

Saprobic on leaves of Juniperus spp. Sexual morph
Ascomata growing in the contact zone between two adjacent

Diplodia insularis CBS 140350

—— Diplodia estuarina CMW 41231

Lasiodiplodia theobromae CBS 164.96

imum parsimony (MPBS, left) based on 1000 pseudoreplicates equal
to or greater than 50% are indicated at the nodes and posterior prob-
abilities from Bayesian analysis (BYPP, right) equal to or greater than
0.95 are indicated at the nodes. The isolates of new species character-
ized in this study are in blue bold

leaves, solitary or gregarious, superficial, hemispherical,
146-200 pm diam. (x=179 pm, n=5), dark brown to black,
and always ornamented with more or less dense, long and
gnarled setae, 80128 X 3.5-4.4 pm (x=99x3.9 pm, n=38)
and with a thickened wall up to 2 pm. Shorter, lighter and
blunt developing setae interspersed among the former. Perid-
ium thin of dark brown, 4-9 um wide, thick-walled cells of
textura angularis. Ostiole inconspicuous. Hamathecium not
distinguishable, but hyaline gelatinous matrix is discernible
among asci. Asci 50-84 X 20-30 pm (x=66 X 25 pm, n=7),
8-spored, bitunicate, arranged in parallel and originating
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Fig.3 Chaetoscutula juniperi (MA-90552, new record). a-d Asco-
mata on leaves of Juniperus phoenicea. e, f Ascomata immersed
in water showing their hemispherical shape and their surface with
dense, long and gnarled setae. g Peridium cells in surface view.
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h, n, o Setae. i, j, p Asci in several developmental stages. k-m,
q, r Ascospores in several developmental stages. Scale bars: a—
d=0.5 mm, e, f=50 um, g-r=10 pm
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from a basal layer of hyaline, subcylindrical, broadly ellip-
soid to obpyriform, loosely interwoven hyphae. Ascospores
23-28 pm long (x=25.5 pm, n= 10), cylindrical to clavate,
1-septate, constricted at the septum, heteropolar, smaller
cell width of 8.3-10.8 um (x=9.6 um, n=10), larger
cell width of 9.7-11.5 pm (x=10.5 pm, n=10), rounded
at both extremes, first hyaline and then slightly brownish
when mature, not surrounded by a distinct gelatinous sheath.
Asexual morph Undetermined.

Material examined: SPAIN, Comunitat Valenciana,
Valencia Province, Racé d’Ademads, Vallanca, on leaves of
Juniperus phoenicea growing along the Bohilgues River
margin, 40°3'50.08" N 1°20'50.88" W, 958 msl, 19 August
2019, 1. Garrido-Benavent, IGB756 (Real Jardin Botanico
herbarium, MA-90552); Alacant Province, Vall d’Ebo, Cor-
rals de Pego, entrance to the Barranc de I’Infern, on leaves
of J. phoenicea, 38°48'23.59" N 0°08'23.41" W, 377 msl, 29
December 2019, 1. Garrido-Benavent, IGB857 (MA-92235);
Castell6 Province, Vistabella del Maestrat, between Alt de
I’Asevar and El Chaparral, on leaves of J. sabina in a forest
of Pinus sylvestris, 40°15'55.94" N 0°22'57.52" W, 1624
msl, 21 August 2014, I. Garrido-Benavent, IGB793 (MA-
90553); Pina de Montalgrao, on leaves of J. phoenicea,
40°01'16.47" N 0°3924.86" W, 1034 msl, 21 August 2014,
L. Garrido-Benavent, IGB794 (MA-90554); Castilla y Le6n,
Soria Province, Abejar, Sierra de Cabrejas, road to Calatafia-
zor, on leaves of J. thurifera, 41°46'37.50" N 2°46'41.20"
W, 1161 msl, 17 March 2014, 1. Garrido-Benavent, IGB795
(MA-90641); Aragén, Teruel Province, La Puebla de Val-
verde, Corral de la Ceja, on leaves of J. sabina, 40°12'41.65"
N 0°57'36.61" W, 1276 msl, 17 March 2014, 1. Garrido-
Benavent, IGB796 (MA-90556); Castilla-La Mancha,
Albacete Province, Férez, Montes de Aguas Calientes, on
leaves of J. phoenicea, 38°25'24.82" N 1°52'40.46" W,
501 msl, 27 December 2019, I. Garrido-Benavent, IGB835
(MA-92233); Murcia, Moratalla, between Benizar and Casi-
cas del Portal, on leaves of J. phoenicea, 38°14'49.05" N
1°59'59.85" W, 1170 msl, 27 December 2019, 1. Garrido-
Benavent, IGB845 (MA-92234); Ibidem, El Sabinar, close
to Cortijo de la Leona, road to Letur, on leaves of J. thurif-
era, 38°13'01.38" N 2°08'07.61” W, 1194 msl, 1. Garrido-
Benavent, IGB842.

GenBank numbers: ITS=MN756704, LSU=MN756705,
SSU=MN756706 (all sequences obtained from the voucher
MA-90552).

Notes: The morphological description of Iberian Chaetos-
cutula juniperi (Fig. 3) specimens that we provide here is in
the agreement with the original species description (Miiller
1958). There are, however, subtle differences in the size of
setae and spores, which in our specimens tend to be slightly
larger than previously described. Tian et al. (2014) provided

the second and most recent description of the species based
on material collected by E. Miiller in France (collection
S-F225899). Although the authors claimed that the studied
ascomata “sometimes” displayed setae, the ascomata repre-
sented in the photographic plate (Tian et al. 2014; Fig. 1d)
and the associated text description do not seem to match
well with the concept of C. juniperi. Either in the present
description or the one provided in the original publication
(Miiller 1958), C. juniperi has always been characterized as
forming setae on the surface of ascomata; besides, ascomata
were described as hemispherical, whereas Tian et al. (2014)
described it as globose to subglobose and with much smaller
ascomata (see Tian et al. 2014; Fig. le, f). A reevaluation
of the collection S-F225899 must be conducted to ascertain
whether it corresponds to the true C. juniperi or to other
species growing on the same substrate (Juniperus leaves)
such as Pododimeria gallica and Seynesiella juniperi, which
share some microscopic characters with C. juniperi and co-
occurred in the type collection (ZT Myc 60709).

Data provided in the present work increase the range of
known Juniperus species to which Chaetoscutula juniperi
is associated, as we found it on J. sabina and J. phoenica
(Miiller 1958), but also on J. thurifera, a tree species up to
20 m tall that is mainly distributed at high altitude regions in
the inner Iberian Peninsula. Miiller (1958) found this fungus
growing on leaves of J. chinensis in the botanical garden of
Munich. From a geographic perspective, the species appears
to be present in France, Italy, Germany and Switzerland
according to Miiller (1958), Spain (present study) and pos-
sibly also in Canada (Annotated checklist for larger fungi
on vancouver island 2020; http://azkurs.org/annotated-check
list-for-larger-fungi-on-vancouver-island.html?page=3),
despite the fact that there are no associated metadata to the
Canadian reference. In the Global Biodiversity Information
Facility (GBIF) database, there is an additional Canadian
specimen collected in 1963 occurring on J. communis, as
well as eight observation records of this fungus in Scotland.
Finally, our three-loci phylogeny (Fig. 4) revealed Chaetos-
cutula as a new member of Dissoconiaceae, thus widening
the spectrum of morphological variation of ascomata that
characterizes this family. The phylogenetically closest genus
is Pseudoveronaea. Only the asexual state of the two species
included in the latter genus, P. ellipsoidea and P. obclavata
is known (Li et al. 2012), so that it is currently not possi-
ble to conduct a comprehensive morphological comparison
between Chaetoscutula and Pseudoveronaea.

Dothideales Lindau (= Neocelosporiales Crous)

Notes: Latest updated accounts of Dothideales includes
four families and 24 genera (Hongsanan et al. 2020a).
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Fig. 4 Phylogram depicting the evolutionary relationships of Chaetos-
cutula and related clades in Dissoconiaceae (Capnodiales) based on a
three-locus dataset (ITS, LSU and SSU). Species sampling was based
on Li et al. (2012). The alignment matrix consisted of 2220 bp and
inferred substitution models were GTR+I" (ITS1+1TS2), K8O+I1+T"
(5.8S, SSU), and GTR+I+I" (LSU). The represented topology is
obtained under a Bayesian framework with MrBayes v.3.2.6. Posterior

Dothideaceae Chevall.

Notes: Chevallier (1826) introduced Dothideaceae as
‘Dothideae’, and later Fuckel (1869) designated Dothidea
as the type genus with D. gibberulosa (Ach.) Fr. as the type
species. Recently, Dothideaceae was treated with 15 genera
by Thambugala et al. (2014a). Dothideaceae is character-
ized by immersed to erumpent or superficial, uni or multi-
loculate ascostromata, 8- or polyspored, bitunicate asci and
hyaline or brown, transversely septate and sometimes muri-
form ascospores (Thambugala et al. 2014a).
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Probabilities (PP) are represented on branches leading to nodes. Boot-
strap support values obtained in a complementary Maximum Likeli-
hood analysis (MLBS, right) with RAXML using 1000 pseudorepli-
cates are provided after the BYPP values (left). Branches in bold had
MLBS equal or greater than 70% and BYPP equal or greater than 0.95.
For each terminal, the species name and the voucher/herbarium code
are indicated, and type strains are in bold and new isolate is in blue

Dothiora Fr.

Notes: Dothiora was introduced by Fries (1849) with
D. pyrenophora as the type species. Dothiora (based on
D. pyrenophora) produces a Dothichiza asexual morph in
culture (Crous and Groenewald 2017). Species of Dothiora
are commonly isolated from dead branches of woody hosts
(Sivanesan 1984), while Crous and Groenewald (2016) also
reported some species from dead leaves and fruits of diverse
hosts, indicating that it is a saprobe, possibly acting as a
weak pathogen on stressed plant tissues.
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Fig.5 Dothiora coronicola (MFLU 16-1110, holotype). a, b Ascomata on host surface. ¢ Section through the ascoma. d Peridium. e, f Asci. g
Ascospore. h Culture on PDA. Scale bars: ¢, d=100 pm, e, f=50 pm, g=20 pm

Dothiora coronicola Dissanayake, Camporesi & K.D. Hyde,
sp. nov.

Index Fungorum number: IF556815; Facesoffungi num-
ber: FoF 06509; Fig. 5

Etymology: In reference to the host Coronilla, and cola
meaning loving.

Holotype: MFLU 16-1110

Saprobic on dead aerial branch of Coronilla emerus L.
Sexual morph Ascomata 215-430x 240-285 ym, immersed
or erumpent through the epidermis, solitary or clustered, glo-
bose, brown to black, with single locules. Peridium 39-76 pm
wide, two-layered, outer layer composed of dark brown or
brown, thick-walled cells of textura angularis, inner layer
composed of hyaline, thin-walled cells of textura angularis.
Asci 80-145 % 15-30 um (x= 120 X 24 um, n="20), 8-spored,
bitunicate, fissitunicate, cylindro-clavate, pedicellate, api-
cally rounded, with a small ocular chamber. Ascospores
21-25%8~11 um (x=23x 10 um, n=30), bi-seriate to multi-
seriate, hyaline, aseptate, fusoid to ovoid, one end narrower
than the other, smooth-walled with granular contents, lacking
a mucilaginous sheath. Asexual morph Undetermined.

Culture characteristics: Colonies on PDA reaching 2 cm
after 14 days at 25 °C, mycelium velvety and moderately
fluffy with an irregular margin, surface initially white and
later turning dark yellow from the middle of the colony and
dark grey in reverse.

Material examined: ITALY, Province of Forli-Cesena,
near Passo delle Forche- Galeata, on dead aerial branch of
Coronilla emerus (Fabaceae), 30 March 2016, E. Campo-
resi, IT 2894 (MFLU 16-1110, holotype), ex-type living
culture, MFLUCC 17-1007.

GenBank numbers: ITS=MZ571206, LSU=MZ571207.

Notes: We were able to obtain a culture from a single
conidium. In the phylogenetic analysis, Dothiora coronicola
forms a distinct lineage basal to D. buxi, D. cactacearum, D.
coronillae and D. spartii with 96% MLBS support (Fig. 6).
However, this taxon can be differentiated from above men-
tioned species as follows. Dothiora buxi has polysporous
asci with 32 ascospores in an ascus, while D. coronicola
has asci with only eight ascospores. Dothiora buxi also has
pale brown ascospores, whereas D. coronicola has hyaline
ascospores (Fig. 5). The placement of D. buxi within the
Dothiora was proven by molecular data (Hyde et al. 2016).
Morphological variations of D. coronicola and D. cacta-
cearum cannot be compared as the latter composed only
an asexual morph. Dothiora coronicola can be easily dis-
tinguished from D. coronillae as the latter comprised with
cylindro-clavate asci (Hyde et al. 2017). Both D. coronicola
and D. spartii are morphologically comparable but phyloge-
netically they cluster in two different places (Fig. 6).

Dyfrolomycetales K.L. Pang, K.D. Hyde & E.B.G. Jones

@ Springer



Dothiora oleae CBS 615.72
Dothiora phillyreae CBS 473.69
Dothiora ceratoniae CBS 477.69
— Dothiora bupleuricola CBS 112.75

86 Dothiora viburnicola CBS 274.72

— Dothiora agapanthi CPC 20600
Dothiora maculans CBS 299.76
] Dothiora prunorum CBS 933.72

Dothiora pyrenophora CPC 30632

Dothiora elliptica CBS 736.71

Dothiora sorbi CBS 742.71

Dothiora europae CBS 740.71
- Dothiora cannabinae AFTOL-ID 1359

— Dothiora laureolae CBS 744.71

— Dothiora phaeosperma CBS 870.71

Dothiora coronillae MFLU 17-0005

Dothiora cactacearum CBS 142492

Dothiora spartii MFLU 15-3469
96

— Dothiora buxi MFLU 15-3404

Dothiora coronicola MFLUCC 17-1007

Dothidea sambuci AFTOL-ID 274

Fungal Diversity (2021) 111:1-335

Dothiora cytisi MFLUCC 14-0970

0.01

Fig.6 Phylogram generated from maximum likelihood analysis based
on combined LSU and ITS sequence data representing Dothiora
coronicola (MFLUCC 17-1007) and related species. The scale bar
indicates 0.01 changes. The tree is rooted to Dothidea sambuci
(AFTOL-ID 274). Related sequences were taken from Hongsanan
et al. (2020a). Twenty-two sequences are included in the analysis
which comprise 1396 characters after alignment. The best RAXML
tree with a final likelihood value of — 3690.034105 is presented.

Notes: Dyfrolomycetales was introduced by Pang et al. (2013)
based on the collection of marine fungi Dyfrolomyces tiomanen-
sis from Tioman Island, Malaysia. Only the single family Pleu-
rotremataceae was accepted in this order with three associated
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The matrix had 195 distinct alignment patterns, with 5.69% undeter-
mined characters or gaps. Estimated base frequencies are as follows:
A =0.251756, C=0.223630, G=0.280088, T=0.244526; substitution
rates AC=1.042605, AG=2.446647, AT=1.739048, CG=0.584297,
CT=5.850014, GT=1.000000; gamma distribution shape param-
eter «=0.020014. Bootstrap values for maximum likelihood (MLBS)
equal to or greater than 70% are indicated at the nodes. Type and ex-
type strains are in bold and the newly generated sequence is in blue

genera Dyfrolomyces, Melomastia and Pleurotrema. The latest
treatment of the order follows Hongsanan et al. (2020b).

Pleurotremataceae Walt. Watson (= Dyfrolomycetaceae
K.D. Hyde et al.)
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Notes: Pleurotremataceae, typified by Pleurotrema with
Pleurotrema polysemum, was introduced by Watson (1929)
and accepted as a monotypic genus Pleurotrema within the
order Chaetosphaeriales. Pleurotremataceae was assigned
to Xylariales based on the non fissitunicate ascus character
by Barr (1994) with five genera included: Daruvedia, Melo-
mastia, Phomatospora, Pleurotrema and Saccardoella. The
taxonomic placement of Pleurotremataceae was revised by
various authors (Hyde 1992; Hawksworth et al. 1995; Tsui
et al. 1998; Kirk et al. 2008; Suetrong et al. 2009; Lumbsch
and Huhndorf 2010; Hu et al. 2010b; Hyde et al. 2013; Pang
et al. 2013; Senanayake et al. 2016). Maharachchikumbura
et al. (2015) resulting in it being accepted as Pleurotrema in
Pleurotremataceae and placing it under Chaetosphaeriales,
Sordariomycetes. Maharachchikumbura et al. (2016) syn-
onymized Dyfrolomycetaceae under Pleurotremataceae and
excluded it from Sordariomycetes based on morphology of the
Pleurotrema polysemum isotype. This family comprises three
genera characterized by perithecial, ostiolate, glabrous, ovoid
to subglobose ascomata, clavate to cylindrical, bitunicate, short
pedicellate asci, with a J-apical ring, and hyaline, ellipsoidal
to cylindrical, multi-distoseptate, guttulate ascospores that are
uni-seriate arranged in the asci (Hongsanan et al. 2020b).

Dyfrolomyces K.D. Hyde, K.L. Pang, Alias, Suetrong &
E.B.G. Jones

Notes: Dyfrolomyces was introduced by Pang et al. (2013)
to accommodate taxa observed on unidentified mangrove
wood in Malaysia. Pang et al. (2013) transferred the three
marine Saccardoella species to Dyfrolomyces viz. D. man-
grovei, D. marinosporus and D. rhizophorae based on asco-
matal structure and three-loci phylogenetic analysis. Ten
species are included in the genus which are characterized
by the presence of relatively large, immersed, globose or
subglobose, clypeate, ostiolate, papillate ascomata, bitu-
nicate, fissitunicate, cylindrical asci and broadly fusiform,
symmetrical, hyaline, septate ascospores, with or without
a mucilaginous sheath (Pang et al. 2013; Dayarathne et al.
2020; Hongsanan et al. 2020b).

Dyfrolomyces distoseptatus M. Niranjan & V.V. Sarma, in
Hongsanan et al., Fungal Diversity 105:73 (2020)

Index Fungorum number: IF556726; Facesoffungi num-
ber: FoF 06625; Fig. 7

Saprobic on submerged decaying wood in a freshwater
habitat. Sexual morph Ascomata 600-800 % 350-530 pm
(x=682x433 pm, n=10), perithecial, immersed in periderm,
erumpent neck with pseudoparaphyses, clypeate, ostiolate,
papillate. Peridium 30-40 pm, with two strata, outer thick, car-
bonaceous and inner brown and hyaline cells of textura angu-
laris. Peridium comprising of dark pigmented cells of textura
angularis. Hamathecium pseudoparaphyses, filamentous, sep-
tate, unbranched, 2—4 pm wide, long, dense, longer than asci.

Asci thin walled and quickly evanescent, unable to observed.
Ascospores 17-26xX3.5-6 pm (x=23 x5 pm, n=230), uni-
seriate, hyaline, 1-2-distoseptate in early stages, usually 3-dis-
toseptate, with a large guttules at each cell, fusoid, acute ends,
apical ends slightly bent. Asexual morph Undetermined.
Culture characteristics: Conidia germinating on malt
extract agar (MEA) within 24 h. Germ tubes produced from
the basal and apical cell of conidia. Colonies growing on
MEA, reaching 25-30 mm in 2 weeks at 25 °C, colony cir-
cular, entire to filiform edge, dry, surface rough, with dense
mycelium, grayish brown in top view, reverse dark brown.
Material examined: THAILAND, Tak Province, Tha Sing
Yang, Ban Mae Ja Wang on submerged decaying wood in
a freshwater river, 17 October 2019, N. Padaruth, CC51
(MFLU 21-0121, new geographical record), living culture,
MFLUCC 21-0102.
GenBank numbers: ITS =MT864349, LSU=MT860427.
Notes: Dyfrolomyces distoseptatus was introduced by
Hongsanan et al. (2020b) isolated from an unidentified decay-
ing twig in India. Our new isolate, Dyfrolomyces distosepta-
tus MFLUCC 21-0102 clustered with D. distoseptatus strain
NFCCI: 4377 with 95% MPBS, 96% MLBS, 1.00 BYPP
(Fig. 8). Dyfrolomyces distoseptatus clustered with D. sinen-
sis and D. phetchaburiensis, however, D. distoseptatus differs
having 2-3 septate ascospores with acute ends, while D. sin-
ensis and D. phetchaburiensis have 67 septate and 1-10 sep-
tate ascospores, respectively (Hyde et al. 2017, 2018a). Unlike
other species (viz. D. aquatica, D. mangrovei, D. marinospo-
rus, D. rhizophorae and D. thailandicus), D. distoseptatus
lacks a gelatinous sheath around the ascospores (Hyde 1992;
Tsui et al. 1998; Pang et al. 2013; Hongsanan et al. 2020b).
In addition, Dyfrolomyces distoseptatusis strains (MFLUCC
21-0102 and NFCCI: 4377) clustered with D. thamplaen-
sis, however, D. distoseptatusis differs in having longer
ascospores (17-26.5%x3.5-6.5 pm) whereas D. thamplaensis
has shorter ascospores (9.5-23.5x5-6.5 pm) (Fig. 7). A com-
parison of the ITS nucleotides indicates that our strain of D.
distoseptatus is largely similar to strain NFCCI: 4377 based
on DNA sequence (Jeewon and Hyde 2016). Therefore, we
identify our new collection as D. distoseptatus which is the
new record from a freshwater habitat in Thailand. Since the
ascal morphology was not included in the observed substrates,
recollection of the specimen is recommended.

Jahnulales K.L. Pang, Abdel-Wahab, El-Shar., E.B.G. Jones
& Sivichai

Notes: Jahnulales was introduced by Pang et al. (2002)
to accommodate three genera Aliquandostipite, Jahnula and
Patescospora. We follow the latest treatment and updated
accounts of Jahnulales in Hongsanan et al. (2020b). The
order includes Aliquandostipitaceae (seven genera) and
Manglicolaceae (one genus) which are commonly isolated
from submerged decaying wood.
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Fig. 7 Dyfrolomyces distoseptatus (MFLU 21-0121, new geographi-
cal record). a Vertical section of ascoma. b Peridium. ¢ Pseudopara-
physes. d-h Ascospores (Note: Asci thin walled and quickly eva-
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nescent, unable to observe). i Germinated ascospore. j, k Culture on
MEA from surface and reverse. Scale bars: a=200 pm, b=100 pm,
¢=20 pm, d-i=10 pm
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Dyfrolomyces thai

Dyfrolomyces r/
Dyfrolomyces rhiz

100/100/1.00
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Fig.8 Phylogram generated from maximum likelihood analysis based
on combined LSU, SSU and ITS sequence data representing the species
of Dyfrolomycetales and Acrospermales. Related sequences are taken
from Hongsanan et al. (2020b). Kirschsteiniothelia lignicola (MFLUCC
10-0036) and K. atra (AFTOL-ID 273) are used as the outgroup taxa.
Twenty-one taxa are included in the combined analyses which com-
prised 3532 characters (1359 characters for LSU, 1669 characters for
SSU, 504 characters for ITS) after alignment. The best scoring RAXML
tree with a final likelihood value of — 10567.325091 is presented. The
matrix had 700 distinct alignment patterns, with 44.47% of undeter-

Aliquandostipitaceae Inderbitzin

Notes: Inderbitzin et al. (2001) introduced Aliquandostip-
itaceae that are characterized by the widest hyphae reported
in the ascomycetes, and the formation of both sessile and
stalked ascomata side by side on the substrate. Seven genera,
Aliquandostipite, Brachiosphaera, Jahnula, Megalohypha,
Neojahnula, Pseudojahnula and Xylomyces are accepted in
Aliquandostipitaceae (Hongsanan et al. 2020b).

Aliquandostipite Inderbitzin

Notes: Aliquandostipite was introduced to accommodate
two species, Aliguandostipite khaoyaiensis and A. sunyatsenii
based on SSU sequence data (Inderbitzin et al. 2001). Aliguan-
dostipite includes six accepted species which are supported by
both morphology and phylogenetic analysis (Suetrong et al.
2011; Liu et al. 2015a, Species Fungorum 2021).

Aliquandostipite khaoyaiensis Inderbitzin, Am. J. Bot. 88:
54 (2001)

Acrospermum gramineum M152
’ /g Acrospermum compressum M151
ol Acrospermum adeanum M133

Kirschsteiniothelia lignicola MFI
100/100/1 .00[ Kirschsteiniothelia atra AFTOL-ID

Acrospermales

mined characters or gaps. Estimated base frequencies were as follows:
A=0.242587, C=0.243215, G=0.300854, T=0.213344; substitution
rates: AC=1.335920, AG=2.320033, AT=0.575696, CG=1.101975,
CT=5.314102, GT=1.000000; gamma distribution shape parameter
«=0.248862. The MP analysis resulted a single most parsimonious tree
(TL=1145, CI=0.851, RI=0.803, RC=0.683, HI=0.149). Bootstrap
support values for ML and MP equal to or greater than 70% and BYPP
equal to or greater than 0.95 are given above the nodes. The newly gen-
erated sequence is in blue

Index Fungorum number: IFA83979; Facesoffungi num-
ber: FoF 09158; Fig. 9

Saprobic on submerged wood. Sexual morph Ascomata
340415 pm high, 250-290 pm diam., hyaline to pale brown,
becoming dark brown with age, scattered, superficial, some-
times seated in a pseudostroma, globose or subglobose, ses-
sile, membranous, papillate, ostiolate. Ostioles 100—135 pm
apically lined by elongated cells. Peridium 30-40 pm thick,
membranous, composed of thin-walled, pale brown, com-
pressed cells of textura angularis. Pseudoparaphyses
2-5 pm diam., numerous, sparsely branched, hyaline, sep-
tate. Asci 155-200% 35-65 pm (x=175 x50 pm, n=20),
8-spored, bitunicate, fissitunicate, clavate, thickened at apex,
sessile or short pedicellate, with a well-developed ocular
chamber. Ascospores 55-70% 15-25 pm (x=65% 19 pm,
n=230), variably arranged in asci, oval, hyaline to pale
brown, 1-septate, deeply constricted at the septum, asym-
metric, upper cell shorter and wider than lower cell, gut-
tulate, straight or curved, thin-walled, smooth, sheathed.
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Fig.9 Aliguandostipite khaoyaiensis (MFLU 21-0125, new record). a, b Ascomata superficial on host surface. ¢ Peridium cells. d Pseudopara-
physes. e, f Asci. g Ascospores. Scale bars: a, b, e, f=200 pm, ¢, g=100 pm, d=20 pm
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Sheath first appressed to the ascospore wall, expanding and
detaching from the polar regions when mounted in water,
becoming balloon-like at the two poles, finally surrounding
the entire ascospore. Asexual morph Undetermined.

Culture characteristics: Conidia germinating on malt
extract agar (MEA) within 24 h. Germ tubes produced from
the basal and apical cells of conidia. Colonies growing on
MEA, reaching 20-25 mm in 2 weeks at 25 °C, colony cir-
cular, entire edge, dry, surface rough, with dense mycelium,
pale yellow from above, dark brown from below

Material examined: THAILAND, Phitsanulok Province,
Wang Thong, Kaeng Sopha stream, on submerged wood,
25 July 2019, S. Boonmee, ISAN100 (MFLU 21-0125, new
record), living culture, MFLUCC 21-0106.

GenBank numbers: ITS =MT864350, LSU=MT860428,
SSU =MT860445, TEFl-a =MT873577,
RPB2=MT873578.

Aliquandostipite |

99/-/0.99
80/-/-

Aliquandostipite

100/91/1.00 Aliquandostipite kh
Aliquandostipite khar
100/92/1.00
Al dostipi
99/84/0.98 Lall

100/91/1.00

0.02

Fig. 10 Phylogram generated from maximum likelihood analysis based
on combined LSU, SSU, ITS, TEF1-a and RPB2 sequence data rep-
resenting the species of Aliquandostipite. Related sequences are taken
from Suetrong et al. (2011). Jahnula sangamonensis (F81-1) and J.
dianchia (KUMCC 17-0039) in Aliquandostipitaceae (Jahnulales)
were used as the outgroup taxa. Fourteen taxa are included in the com-
bined analyses which comprised 4306 characters (1006 characters for
LSU, 1005 characters for SSU, 587 characters for ITS, 726 characters

Aliquandostipite k

Aliquandost

Notes: Aliquandostipite khaoyaiensis has been recorded
from Costa Rica (Raja et al. 2005), Thailand (Campbell et al.
2007) and U.S.A. (Raja et al. 2009). Our isolate MFLUCC
21-0106 resembles the generic description of the species
except it lacks stalked ascomata. Furthermore, A. khaoyaien-
sis (MFLUCC 21-0106) has shorter ascospores compared to
A. khaoyaiensis UBC F13875, the holotype isolated from
Khao Yai National Park, Thailand (55-70 X 15-25 pm vs.
39-52 % 16-23 pm). In the phylogenetic tree, our new iso-
late clustered with other strains of A. khaoyaiensis and A.
siamensis with 99% MPBS, 0.99 BYPP support (Fig. 10),
which appears to be conspecific. Aliquandostipite siamensis
is distinct from A. khaoyaiensis in having dimorphic, hya-
line or brown ascospores without a sheath while the latter
produces monomorphic, pale brown ascospores with well-
developed sheaths (Inderbitzin et al. 2001; Pang et al. 2002;
Campbell et al. 2007). We therefore report our collection as

| Aliquandostipite kh

Aliquandostipite siamensiae SS0081

A. siamensiae

Aliquandostipite siamensiae SS81.02

Aliquandostipite crystallinus AF007

te crystallinus R76-1

A. crystallinus

Aliguandostipite crystallinus F83-1

for TEF1-a, 982 characters for RPB2) after alignment. The best scor-
ing RAXML tree with a final likelihood value of — 8403.913612 is pre-
sented. The matrix had 301 distinct alignment patterns, with 51.74%
of undetermined characters or gaps. The MP analysis resulted a single
most parsimonious tree (TL=442, CI=0.986, RI=0.977, RC=0.964,
HI=0.014). Bootstrap support values for ML and MP equal to or
greater than 75% and BYPP equal to or greater than 0.95 are given
above the nodes. The newly generated sequence is in blue
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a fourth record of A. khaoyaiensis from submerged wood in
Thailand (Fig. 9).

Minutisphaerales Raja, Oberlies, Shearer & A.N. Mill.

Notes: Minutisphaerales comprises a single family
Minutisphaeraceae to accommodate the monotypic genus
Minutisphaera (Raja et al. 2015). We follow the latest treat-
ment and update accounts of Minutisphaerales in Bao et al.
(2019a).

Minutisphaeraceae Raja, Oberlies, Shearer & A.N. Mill.

Notes: Minutisphaeraceae comprises single genus Minuti-
sphaera and its members commonly found as saprobic on
submerged wood in freshwater habitat (Ferrer et al. 2011;
Raja et al. 2015; Bao et al. 2019a). The family is character-
ized by globose to subglobose, erumpent to superficial, dark
pigmented ascomata, obpyriform to obclavate asci, oblong,
clavate to broadly fusiform, septate, hyaline to pale brown
ascospores, with or without a gelatinous sheath and filamen-
tous appendages (Raja et al. 2015).

Minutisphaera Shearer, A.N. Mill. & A. Ferrer

Notes: A monotypic genus Minutisphaera was introduced
by Ferrer et al. (2011) and is typified by Minutisphaera fim-
briatispora. Only five species are presently listed in this
genus (Bao et al. 2019a; Index Fungorum 2021). Minuti-
sphaera thailandensis is introduced as the sixth species in
this genus.

Minutisphaera thailandensis R.J. Xu, Boonmee & K.D.
Hyde, sp. nov.

Index Fungorum number: IF558547; Facesoffungi num-
ber: FoF 09943; Fig. 11

Etymology: The specific epithet “thailandensis” referring
to the country from which the species was collected.

Holotype: MFLU 21-0094

Saprobic on submerged wood, submerged in freshwa-
ter habitats. Sexual morph Ascomata 80-108 um high,
95-101 pm diam., immersed to erumpent, solitary, scattered,
globose to subglobose, dark brown to black, ostiolate. Perid-
ium thin, soft, composed of brown to dark brown cells of
textura angularis. Hamathecium pseudoparaphyses not seen.
Asci 40-56x 15-27 ym (x=47 %21 um, n=10), 8-spored,
bitunicate, obpyriform to broadly clavate, slightly curved,
rounded at the apex, sessile to obtuse at the base. Ascospores
21-27x5-8 um (x=24 x 7 um, n=20), 2-3-seriate overlap-
ping, ovoid to obovoid, apex wider, narrower towards the
lower and rounded end, 1-septate, slightly above the middle,
constricted at the septum, hyaline, surrounded by prominent
mucilaginous sheath, sheath constricted the septum, with
long filamentous appendages separating out of the sheath,
numerous granular contents, smooth-walled. Asexual
morph Undetermined.

@ Springer

Culture characteristics: Ascospores germinating on MEA
within 12 h. Colonies on MEA, reaching 5 cm diam. after
4 weeks at room temperature, mycelium dense, brown to
dark brown on surface, dark brown to black in reverse with
entire edge.

Material examined: THAILAND, Chiang Rai Province,
Mueang, Ban Nang Lae (99°52'52.93" E 20°3'2.52" N), on
submerged wood in freshwater stream, 27 May 2020, R.J.
Xu, MD-39 (MFLU 21-0094, holotype), ex-type living cul-
ture, MFLUCC 21-0072.

GenBank numbers: ITS =MZ493355, LSU=MZ493343,
SSU=MZ493342.

Notes: Multigene phylogenetic analysis indicates our new
taxon consistently clustered with Minutisphaera aquaticum
with 100% MLBS, 1.00 BYPP support (Fig. 12). However,
M. thailandensis (MFLUCC 21-0072) significantly dif-
fers from M. aquaticum in term of the ascospore features
including having a septum located in the upper cell and pos-
sessing long filament appendages (Fig. 11). In addition, M.
thailandensis shares similarly characterized ascomata and
ascospores with some species, namely M. fimbriatispora
and M. parafimbriatispora but they differ in shape and size
(Ferrer et al. 2011; Raja et al. 2015). Furthermore, M. thai-
landensis differs from M. aspera and M. japonica in both
shape and pigmentation of the ascospores (Raja et al. 2013,
2015). Therefore, Minutisphaera thailandensis is introduced
as a new species based on its distinct morphology and phy-
logenetic evidence.

Pleosporales Luttr. ex ML.E. Barr
Notes: We follow the latest updated account of Pleospo-
rales included in Hongsanan et al. (2020a).

Acrocalymmaceae Crous & Trakun

Notes: Acrocalymmaceae was introduced by Trakuny-
ingcharoen et al. (2014) to accommodate the monotypic
genus Acrocalymma (Wijayawardene et al. 2017, 2020;
Hongsanan et al. 2020a), and establishment was supported
by additional evidence using divergence estimates (Liu et al.
2017; Hongsanan et al. 2020a). We follow the latest updated
account of Acrocalymmaceae included in Mortimer et al.
(2021).

Acrocalymma Alcorn & J.A.G. Irwin

Notes: Alcorn and Irwin (1987) introduced Acrocalymma
with A. medicaginis as the type species. Acrocalymma med-
icaginis, a root pathogen, was linked by Shoemaker et al.
(1991) as the asexual morph of Massarina walkeri, but
based on the study of Trakunyingcharoen et al. (2014), the
two species are phylogenetically distinct, resulting in the
new combination, A. walkeri. In addition, Rhizopycnis vaga,
the type species of Rhizopycnis, clustered in Acrocalymma
sensu stricto and hence, Rhizopycnis has been treated as a
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Fig. 11 Minutisphaera thailandensis (MFLU 21-0094, holotype). a, b Ascomata on submerged wood. ¢, d Squash of ascoma. e-h Asci. i-n
Ascospores. 0 Culture on PDA. Scale bars: ¢, d=50 pm, e-h=20 pm, i-n=10 pm
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Fig. 12 Phylogram generated from maximum likelihood analysis
based on combined LSU, SSU and ITS sequence data representing
the species of Minutisphaera in Minutisphaeraceae. Myrmaecium
rubricosum CBS139067 and M. rubrum CBS109505 are selected
as the outgroup taxa. The best RAXML tree with a final likelihood
value of — 17637.597976 is presented. RAXML analysis yielded 1292
distinct alignment patterns and 38.19% of undetermined characters
or gaps. Estimated base frequencies were as follows: A=0.254974,

synonym of Acrocalymma (Trakunyingcharoen et al. 2014).
Eleven species are currently known in this genus (Index Fun-
gorum 2021). The most recent treatment for Acrocalymma
is in Mortimer et al. (2021). In this study, Acrocalymma fici
is reported as a new habitat and geographical record from
Thailand.

Acrocalymma fici Crous & Trakun., IMA Fungus 5(2): 405
(2014)

Index Fungorum number: IF810838; Facesoffungi num-
ber: FoF 09155; Fig. 13

Saprobic on submerged decaying wood. Sexual
morph Undetermined. Asexual morph Conidiomata
80-200x40-120 pm (x=110% 85 um, n=10), pycnidial,
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o30.08s—Massaria inquinans M 19
MQEMassaria anomia CBS:591.78

Massaria gigantispora M 26

_TDethschia chaetomioides SMII 3253.2
01.00"— Delitschia winteri CBS:225.62

aera ]apoia JCM 18560b

94700 100/1.00) Aliquandostipite khaoyaiensis CBS:118232
37:‘"1‘1»0 FAliquandostipite siamensiae SS 81.02
Jahnula aquatica R68-1
w100 | Manglicola guatemalensis BCC 20156
i licola guatemalensis BCC 20079

Pleosporales

92/1.00 Minutisphaera parafimbriatispora G156-4a
Minutisphaera parafimbriatispora G156-4b

Minutisphaeraceae

Minutisphaera fimbriatispora G155-1a

Jahnulales

C=0.223826, G=0.282377, T=0.238823, with substitution rates
AC=1.255015, AG=2.734543, AT=1.149276, CG=1.117855,
CT =6.544858, GT=1.000000; gamma distribution shape parameter
alpha=0.206169. Bootstrap support values for maximum likelihood
(MLBS, left) equal to or greater than 70% is given above the nodes.
Bayesian posterior probabilities (BYPP, right) equal to or greater than
0.95 are given above the nodes. Ex-type strains are in bold and newly
generated sequence is in blue

globose to subglobose, erumpent, separate but aggregated
in clusters, sub-hyaline with dark brown to black region
around ostiole. Pycnidial wall 41-55 pm diam., 3-6 lay-
ers of hyaline to subhyaline cells of textura angularis. Con-
idiophores reduced to conidiogenous cells. Conidiogenous
cells 4—15%2-5 um (x=7 x 3 pum, n=20), ampulliform to
doliiform, hyaline, smooth, 5-12 X 3-5 pm, with incon-
spicuous percurrent proliferation visible at apex. Conidia
12-15%2-3 pm (x= 13 x 3 um), hyaline, smooth, guttulate,
cylindrical, with subobtuse at the apex, acutely tapered at
base to a small flattened central scar, 0—1-septate, not con-
stricted at septum, with flaring mucoid apical appendage,
2-5 pm wide, visible in water mounts.
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Fig. 13 Acrocalymma fici (MFLU 21-0124, new habitat and geo-
graphical record). a, b Appearance of erumpent fruiting bodies on
host substrate. ¢ Section through conidioma. d Section through pyc-
nidial wall. e, f Immature and mature conidia attached to conidiog-

enous cells. g—j Conidium. k Germinated conidium 1, m Culture on
MEA (upper and lower view). Scale bars: a=500 pm, b=200 pm,

¢=100 pm, d, f, h-k=10 pm, e=5 pm, g=20 pm
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Culture characters: Conidia germinated on MEA within
24 h. Colonies on MEA reaching 4-5 cm after 4 weeks at
room temperature, colonies irregular, medium dense, flat
with smooth and filiform margins; white to smoke-grey in
top view, reverse yellowish orange in center and yellowish
in the outer region.

Material examined: THAILAND, Kanchanaburi Prov-
ince, Sangkhla Buri, Liwo, on submerged decaying wood
in a stream, 27 June 2019, N. Chaiwan, TFW5 (MFLU
21-0124, new habitat and geographical record), living
culture, MFLUCC 21-0103.

GenBank numbers: ITS =MT864351, LSU=MT860429.

Notes: Acrocalymma fici, introduced by Trakunyingchar-
oen et al. (2014), was collected from Ficus sp. in a terres-
trial habitat. Based on phylogenetic analysis of combined
LSU and ITS sequence data, our isolate MFLUCC 21-0103
clustered with the ex-type strain of Acrocalymma fici (CBS
317.76) with 96% MLBS and 97% MPBS bootstrap support

99/-/1.00

(Fig. 14). Our isolate resembles A. fici in shape and size of
the conidiomata, conidiogenous cells and conidia (Fig. 13).
Moreover, there are no base pair differences of the ITS
nucleotides. However, Acrocalymma fici strain CBS 317.76
was isolated from a terrestrial host, Ficus sp., while our iso-
late was collected from a freshwater habitat. Therefore, we
report this isolate as a new record of A. fici from a freshwater
habitat.

Dictyosporiaceae Boonmee & K.D. Hyde

Notes: Dictyosporiaceae was established by Boonmee
et al. (2016) with Dictyosporium as the type genus. Species
in this family are cosmopolitan with a worldwide distribu-
tion. They are mainly found from decaying wood and plant
litter in both terrestrial and aquatic habitats. Fifteen genera
are currently listed in Dictyosporiaceae (Hongsanan et al.
2020a).

Acrocalymma aquattcum MFLUCC 11-0208
- Acrocalymma yuxiense

86/91/1. 0[ Acrocalymma fici MFLUCE 21R0 I

100/9¢

82/+/-

100/98
100/100/1.00

79/79/0.907

97/+
100/96/0.

100/100/1.00| Boeremia foveata CBS 341.67

0.0 Boeremia exigua CBS 431.74

Fig. 14 Phylogenetic tree generated from maximum likelihood (ML)
analysis based on combined LSU and ITS sequence data for the spe-
cies from Acrocalymmaceae. Boeremia exigua (CBS 431.74) and
Boeremia foveata (CBS 341.67) are used as the outgroup taxa. The
dataset comprised 1997 characters after alignment including gaps
(LSU=1308 bp and ITS=689 bp). The RAXML analysis of the
combined dataset yielded a best scoring tree with a final ML opti-
mization likelihood value of — 4737.006546. The matrix had 316
distinct alignment patterns, with 31.82% of undetermined characters
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Acrocalymma fici CBS 317.76
/100 Acrocalymma ampeli MFLUC
82/-10.98 Acrocalymma ampeli NCYUC
Acrocalymma walkeri CBS 257.93
Acrocalymma medicaginis CPC 24
Acrocalymma medicaginis CPC 24
87/-10.9| Acrocalymma medicaginis CPC :
0 Acrocalymma pterocarpi C233
Acrocalymma pterocarpi MCFLUCC 17-0926

Acrocalymma bipolare MDIS2

Acrocalymma hongheense HKAS 111907

Acrocalymma cycadis CBS 13

JBIBWWA[EI0IDY

Didymellaceae
(outgroup)

or gaps. Estimated base frequencies were as follows: A=0.245559,
C=0.218996, G=0.276710, T=0.258736; substitution rates:
AC=1.502433, AG=1.688434, AT=1.833814, CG=0.473416,
CT=4.863789, GT=1.000000; gamma distribution shape parameter
a=0.020000. The MP analysis resulted a single most parsimonious
tree (TL=391, CI=0.831, RI=0.875, RC=0.727, HI=0.169). Boot-
strap support values for MLBS and MPBS equal to or greater than
75% BYPP equal to or greater than 0.95 are given above the nodes.
Ex-type strains are in bold and newly generated sequence is in blue
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Dictyosporium Corda

Notes: Dictyosporium was established by Corda (1836)
with a single species, Di. elegans Corda. Since then, many
new species have been introduced to this genus (Boonmee
et al. 2016; Tibpromma et al. 2018; Yang et al. 2018a; Hyde
et al. 2020a). Currently, 83 species epithets are listed in
Index Fungorum (2021) and only 60 species are accepted
in Species Fungorum (2021). The genus is characterized
by superficial, subglobose ascomata, bitunicate, cylindri-
cal asci and hyaline, fusiform uniseptate ascospores with or
without a sheath; sporodochial colonies, micronematous to
macronematous conidiophores and cheiroid, digitate com-
planate conidia with several parallel rows of cells (Boonmee
et al. 2016; Yang et al. 2018a). Species in Dictyosporium
have been recorded worldwide from dead wood, decaying
leaves and plant litter in terrestrial and aquatic habitats (Goh
et al.1999; Ho et al. 2002; Pinnoi et al. 2006; Pinruan et al.
2007; Boonmee et al. 2016; Yang et al. 2018a; Hyde et al.
2020a).

Dictyosporium pandanicola Tibpromma & K.D. Hyde, in
Tibpromma et al., Fungal Diversity: 93: 20 (2018)

Index Fungorum number: IF554481; Facesoffungi num-
ber: FoF 04491; Fig. 15

Saprobic on submerged decaying wood. Sexual morph
Undetermined. Asexual morph Colonies, punctiform,
sporodochial, scattered, dark brown to black, glistening.
Mycelium mostly immersed, composed of smooth, sep-
tate, branched, hyaline to pale brown hyphae. Conidiomata
sporodochia on the natural substrate in small groups, dark
brown. Conidiophores 10-20 X 2.5-3 um, micronematous,
mononematous, cylindrical, subhyaline to pale brown, sep-
tate, smooth, sometimes reduced to conidiogenous cell.
Conidiogenous cells holoblastic, integrated, indetermi-
nate, subhyaline to pale brown. Conidia 40-48 X 20-25 um
(x=44 %23 um, n=35), solitary, oval to ellipsoid, cheiroid,
smooth-walled, consisting of 5-6 arms, 9—13-euseptate in
each arm, with a basal connecting cell, yellow—brown to
brown with age, sometimes with a hyaline, globose, apical
appendage.

Culture characters: Conidia germinated on PDA within
24 h. Colonies on PDA reaching 2.5-3.5 cm diam., after
4 weeks at room temperature, colonies irregular, medium
dense, white to yellow in top view. In reverse, yellow in the
middle and white at the margin.

Material examined: THAILAND, Surat Thani Prov-
ince, Sai Daeng, on decaying wood submerged in a small
river, 2 October 2017, Z.L.. Luo, B77 (MFLU 20-0425, new
record), living culture, MFLUCC 18-0331.

GenBank numbers: ITS =MZ490792, LSU=MZ490775,
TEF1-a=MZ501208.

Notes: In the phylogenetic analysis (Fig. 16), the new
isolate of Dictyosporium pandanicola (MFLUCC 18-0331)

clusters with Di. pandanicola (MFLU 16-1886) with high
bootstrap support (100% MLBS, 0.97 BYPP). In addition,
there is only 1 base pair difference observed in the ITS
region between these two strains. These two strains share
some similar characters such as micronematous conidi-
ophores, holoblastic conidiogenous cells and oval to ellip-
soid, cheiroid, yellow—brown to brown conidia with 5-6
arms and overlapping conidia size (40—48 X20-25 pm vs.
30-50% 15-33 um). However, conidia of MFLUCC 18-0331
sometimes have a hyaline, globose, apical appendage. While
conidia of MFLU 16-1886 lack apical appendages. This dif-
ference in appendages may be because of the different habi-
tats. MFLU 16-1886 was collected form a terrestrial habitat
on Pandanus, while MFLUCC 18-0331 was collected from
a freshwater habitat on submerged wood. Based on both
morphology and molecular data, we consider the isolate
MFLUCC 18-0331 and Di. pandanicola to be conspecific.

Tibpromma et al. (2018) discussed Dictyosporium pan-
danicola as being phylogenetically close to Di. strelitziae.
The ITS blast result in NCBI GenBank showed that Di.
pandanicola (MFLU 16-1886) is 99% similar to Di. strelit-
ziae (CBS 123359). We also obtained the same result and
found that there are only 3 bp of difference in the ITS region
between Di. pandanicola and Di. strelitziae. Tibpromma
et al. (2018) distinguished Di. pandanicola and Di. strelit-
ziae by the apical appendage and number of arms and cells.
However, in this study, we found that the conidia of the new
isolate of Di. pandanicola (MFLUCC 18-0331) also has api-
cal appendages (Fig. 15). Thus, future morpho-molecular
studies are needed to confirm the relationship between Di.
pandanicola and Di. strelitziae.

Camarosporidiellaceae Wanas., Wijayaw., Crous & K.D.
Hyde

Notes: Wanasinghe et al. (2017) introduced Camarospori-
diellaceae to accommodate Camarosporidiella which are
saprobic and sometimes can be endophytic or pathogenic
and potentially opportunistic pathogens on leaves and woody
materials. We follow the latest treatment of this family in
Hongsanan et al. (2020a). In this study, we introduce a
geographical record of Camarosporidiella laburni from
Uzbekistan.

Camarosporidiella Wanas., Wijayaw., K.D. Hyde

Notes: Camarosporidiella is similar to other cama-
rosporium-like genera in that distinguishing species and
species identification based solely on morphology and
plant host association can be problematic (Wanasinghe et al.
2017). Wanasinghe et al. (2017) recommended to use a com-
bination of LSU, SSU, ITS and TEF1-a loci for investigating
phylogenetic relationships of taxa in this genus. Currently
there are 23 Camarosporidiella species accepted in Species
Fungorum (2021).
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Fig. 15 Dictyosporium pandanicola (MFLU 20-0425, new record).
a—c Colonies on wood. d-h Conidiophores, conidiogenous cells and
conidia. i—j, I-n Conidia. k Conidiophores. 0 Germinated conidia. p

@ Springer

Mycelium. q, r Culture on MEA (upper and lower view). Scale bars:
d-i, k-p=20 pm, k=10 pm
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Pseudodictyosporium elegans CBS 688.93
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Fig. 16 Phylogenetic tree generated from maximum likelihood
(ML) analysis based on combined LSU, ITS and TEFI-a sequence
data for the species from Melanommataceae. Periconia igni-
aria (CBS 379.86 and CBS 845.96) are used as the outgroup taxa.
The dataset comprised 2694 characters after alignment includ-
ing gaps (LSU=1245 bp; ITS=537 bp, TEF1-a=912 bp and
RPB2=1006 bp). The RAXML analysis of the combined dataset
yielded a best scoring tree with a final ML optimization likelihood
value of — 14912.416315. The matrix had 871 distinct alignment

L De

Gregarithecium

patterns, with 36.52% undetermined characters or gaps. Estimated
base frequencies were as follows: A=0.239281, C=0.249660,
G=0.270492, T=0.240568; substitution rates AC=1.684833,
AG=3.636355, AT=2.551537, CG=0.785971, CT=9.189334,
GT=1.000000; gamma distribution shape parameter o=0.180969.
Support values for maximum likelihood (MLBS) above than 75% and
Bayesian posterior probabilities (BYPP) greater than 0.95 are given at
the nodes. Ex-type strains are in bold and newly generated sequence
is in blue
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Camarosporidiella laburni (Pers.) Wanas., Bulgakov,
Camporesi & K.D. Hyde, Stud. Mycol. 87: 233 (2017)

Index Fungorum number: 1IF821952; Facesoffungi num-
ber: FoF 03540; Fig. 17

= Sphaeria laburni Pers., Observ. mycol. (Lipsiae) 1: 68
(1796)

Saprobic on woody branches. Sexual morph Ascomata
400-550 pm high, 450-550 pm diam. (x=485.5x488 pm,
n=10), black, superficial to semi-immersed, confluent, gre-
garious, sometimes scattered beneath the host periderm or
on decorticated wood, fully or partly erumpent, globose, uni-
loculate, ostiolate. Ostiole central, short, slightly sunken,
minute and inconspicuous at the surface, smooth, ostiolar
canal filled with hyaline cells. Peridium 30-50 pm wide at
the base, 60—90 pm wide in sides, thick, comprising two
layers, outermost layer heavily pigmented, thin-walled,
comprising blackish to dark brown loosely packed cells of
textura angularis, inner layer composed of pale brown to
hyaline, cells towards the inside lighter, flattened, thick-
walled cells of textura angularis. Hamathecium comprising
numerous, 2—-3 pm (n=30) wide, filamentous, branched sep-
tate, cellular pseudoparaphyses. Asci 150-220% 12-16 pm
(x=178x 13 um, n=30), 8-spored, bitunicate, fissituni-
cate, cylindrical, short-pedicellate, apex rounded with a
minute ocular chamber. Ascospores 24-30x 10-13 pm
(x=29x 11 pm, n=230), overlapping uni-seriate, muriform,
mostly ellipsoidal, 6-7-transversely septate, with 1-2 lon-
gitudinal septa, deeply constricted at the middle septum,
slightly constricted at remaining septa, initially hyaline,
becoming pale brown at maturity, asymmetrical, slightly
paler, conical and narrowly rounded at the end cells, lack-
ing a mucilaginous sheath.

Material examined: UZBEKISTAN, Jizzakh Province,
Zaamin District, Zaamin National Nature Park, river of
Uriklisoy, Turkestan range of Pamir-Alay Mountains, on
dead stem of Astragalus sp. (Fabaceae), 12 July 2019, Y.
Gafforov YG-Z48-2 (TASM 6162, new record); ibid., on
dead stems of unidentified plant, 14 July 2019, Y. Gafforov
and A. Abdurazakov, YG-Z59-2 (TASM 6163).

GenBank numbers: 1TS =MZ493295, MZ493296,
LSU=MZ493309, MZ493310, SSU: MZ493281,
MZ493282, TEF1-a=MZ508404, MZ508405.

Notes: Wanasinghe et al. (2017) introduced a combina-
tion species Camarosporidiella laburni from Italy based on
the morphological features of its holomorph and multi-locus
phylogeny. The species was previously established as Cucur-
bitaria laburni by De Notaris (1862) and detailed morpho-
logical studies were carried out by Green (1931) and Mirza
(1968). This species was noted as clearly distinct from the
remaining described species in Cucurbitaria (Wanasinghe
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et al. 2017). Multi-locus phylogeny demonstrated the species
within Camarosporidiellaceae, distant from Cucurbitaria in
Cucurbitariaceae (Wanasinghe et al. 2017). Camarospori-
diella laburni is widely distributed in Europe and North
America and host preferences are currently restricted to the
family Fabaceae. Table 1 shows the updates on host species
and geographic distribution of Camarosporidiella laburni
and it indicates that this fungus is specific to Fabaceae hosts.

In this study, our new strains (TASM 6162 and TASM
6163) clustered with Camarosporidiella laburni strains
MFLUCC 14-0885 and MFLUCC 14-0919 with 60% MLBS
support (Fig. 18). However, a nucleotide base comparison
of ITS and TEF1-a demonstrated that our new strains are
identical to Camarosporidiella laburni strains MFLUCC
14-0885 and MFLUCC 14-0919 (0/542 bp) of ITS, and
1/926 bp (0.1%) and 2/926 bp (0.1%) of TEF1-a), respec-
tively. Therefore, we identified our new collections as C.
laburni and the species is reported from Astragalus sp. in
Uzbekistan for the first time (Fig. 17).

Cryptocoryneaceae A. Hashim. & Kaz. Tanaka

Notes: Hashimoto et al. (2017) introduced Crypto-
coryneaceae to accommodate the single genus Crypto-
coryneum Fuckel. Cryptocoryneaceae is phylogenetically
closely affiliated with Lophiotremataceae. We follow the
latest treatment of this family in Hashimoto et al. (2017) and
Hongsanan et al. (2020a). An updated phylogenetic tree for
Cryptocoryneaceae is presented in Fig. 20. In this study, we
introduce a new saprobic species Cryptocoryneum rosae,
which collected on Rosa sp. in Yunnan Province, China.

Cryptocoryneum Fuckel

Notes: Cryptocoryneum was introduced based on C. fas-
ciculatum (Fuckel 1865), however, its taxonomic status was
contested by later studies (Hashimoto et al. 2016). Hashi-
moto et al. (2016) examined holotype specimens of C. fas-
ciculatum, C. hysterioides, and Torula uniformis, and con-
cluded that these species are conspecific. Thus, Hashimoto
et al. (2016) designated Cryptocoryneum hysterioides as the
type species. Most species of Cryptocoryneum have been
reported on dead wood (Hashimoto et al. 2016), with some
species rarely reported from leaf litter (Kirk 1983) or arthro-
pod dung (Talbot 1952). This genus is only known from
its asexual morph, and is characterized by stromatic sporo-
dochia, monoblastic conidiogenous cells, cheiroid conidia
and conidial arms developing downward from the cap cells
(Schoknecht and Crane 1977; Hashimoto et al. 2016; Hong-
sanan et al. 2020a). Sixteen species are currently listed under
Cryptocoryneum in Species Fungorum (2021) and only eight
of these have been confirmed by DNA base evidence.
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Fig. 17 Camarosporidiella laburni (TASM 6162, new record). a—c j—o Ascospores. Scale bars: d=100 pm, e=50 pm, f=5 pm, g-
Appearance of ascomata on host surface. d Longitudinal section of i=20 pm, j~0=10 pm
an ascoma. e Section of the peridium. f Pseudoparaphyses. g—i Asci.
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Table 1 Known hosts found for
Camarosporidiella laburni

Host species Host Family ~ Country References
Astragalus sp. Fabaceae Uzbekistan This study
Chamaecytisus sp. Fabaceae Ukraine Dudka et al. (2004)
Cytisus alpinus Fabaceae Germany Mirza (1968)
Cytisus laburnum Fabaceae England Dennis (1978)
Cytisus radiatus Fabaceae Italy Mirza (1968)
Switzerland Mirza (1968)
Laburnum alpinum Fabaceae Denmark Munk (1957)
Sweden Eriksson (1992)
Laburnum anagyroides Fabaceae Denmark Munk (1957)
Germany Spaulding (1961)
Italy Wanasinghe et al. (2017)
Poland Mulenko et al. (2008)
Russia Wanasinghe et al. (2017)
Scotland Foister (1961)
Sweden Eriksson (1992)
Switzerland Mirza (1968)
Ukraine Dudka et al. (2004)
USA Farr and Rossman (2021)
Laburnum sp. Fabaceae United Kingdom  Cannon et al. (1985)
Russia Wanasinghe et al. (2017)
Ononis tridentata Fabaceae Spain Larios et al. (1988), Checa (2004)
Ononis tridentata var. intermedia  Fabaceae Spain Unamuno (1941)
Retama sphaerocarpa Fabaceae Spain Checa (2004)

Cryptocoryneum rosae Wanas. & K.D. Hyde, sp. nov.

Index Fungorum number: IF558583; Facesoffungi num-
ber: FoF 09944; Fig. 19

Etymology: The specific epithet “rosae” refers to the
Rosa.

Holotype: KUN-HKAS 115780

Saprobic on dead wood of Rosa sp. Sexual morph Unde-
termined. Asexual morph Sporodochia 100-300(-450)
pm diam., 20-55 pm high, pulvinate, often confluent,
dark brown to black. Conidiophores arising from the stro-
matic cells, straight, simple, septate, hyaline to pale brown,
smooth. Conidiogenous cells 57X 4-6 pm (x=5.8 X4.8 um,
n=20), monoblastic, cylindrical, terminal, determi-
nate, hyaline to pale brown. Conidia 30-50x20-30 pm
(x=36x%27.5 um, n=30), /w 1.2-1.6 (x=1.3, n=30),
solitary, acrogenous, branched, cheiroid, with dark brown
cap cells firmly united together, basal cells brown, cunei-
form, smooth, thin-walled, with 4—-12 arms (x=9 arms,
n=40). Arms 20-30(-37) X 3.5-6 pm (x=26x4.5 pm,
n=40), cylindrical, brown, branched at the base, smooth,
(5)8-12-septate (x=9 pum, n=40).

Culture characteristics: Conidia germinating on PDA
within 24 h and germ tubes arising from both end cells.
Colonies on PDA, slow growing, reaching 2 cm diam. after
4 weeks of at room temperature, initially white becoming
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dark brown at maturity, slightly effuse, radially with an
undulate edge, reverse blackish brown.

Material examined: CHINA, Yunnan, Diqing Auton-
omous Prefecture, Shangri-La, Xiaozhongdianzhen,
27.425825° N, 99.845329° E, 3195 msl, on dead wood of
Rosa sp. (Rosaceae), 30 August 2020, GC Ren, NX25-1
(KUN-HKAS 115780, holotype), living culture (KUMUCC
21-0033), ibid., NX25-2 (KUN-HKAS 115781), living cul-
ture (KUMUCC 21-0034).

GenBank numbers: 1TS =MZ493300, MZ493301,
LSU=MZ493314, MZ493315; SSU=MZ493286,
MZ493287, RPB2 =MZ508418, MZ5084109,
TEF1-0=MZ508409, MZ508410.

Notes: Cryptocoryneum rosae was collected from
Uzbekistan on Rosa and representing the first report of a
Cryptocoryneum species from Central Asia and Rosa sp.
(Farr and Rossman 2021). The new fungus resembling
Cryptocoryneum species well in its pulvinate sporodochia,
monoblastic conidiogenous cells and acrogenous, branched,
cheiroid, brown conidia with multiple arms (Fig. 19). In
the phylogenetic analyses of concatenated SSU, LSU, ITS,
TEF1-a and RPB2, C. rosae is related to C. akitaense and
C. brevicondensatum with 99% MLBS support (Fig. 20).
Comparatively, C. rosae has shorter and narrower conidia
(x=36.3%27.5 um) than C. akitaense (x=49.1x38.6 um)
and C. brevicondensatum (x=57.5%34.2 pm). In
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Fig. 18 Phylogram generated from the best scoring of the RAXML
tree based on combined SSU, LSU, ITS, and TEFl-a sequence
dataset to indicate Camarosporidiella and related species. Fifty-two
strains are included in the combined analyses which comprise a total
of 3309 characters. Staurosphaeria rhamnicola (MFLUCC 17-0813
and MFLUCC 17-0814) is selected as the outgroup taxon. The best
RAXML tree with a final likelihood value of — 6629.415262 is pre-
sented. RAXML analysis yielded 226 distinct alignment patterns and

Staurosphaeria rhamnicola MFLUCC 17-0813

Outgroup

5.73% of undetermined characters or gaps. Estimated base frequen-
cies were as follows: A=0.240666, C=0.244239, G=0.266553,
T=0.248542, with substitution rates AC=1.544599, AG=4.613774,
AT =3.7595, CG=0.783994, CT=9.045003, GT =1.000000; gamma
distribution shape parameter alpha=0.997372. Bootstrap support
values for maximum likelihood (MLBS, left) equal to or greater than
70% is given above the nodes. Ex-type strains are in bold and newly
generated sequences are in blue
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Fig. 19 Cryptocoryneum rosae (KUN-HKAS 115780, holotype). a—c Appearance of sporodochia on host surface. d—g Conidia. h Germinated
conidium. i, j Culture on PDA from surface and reverse. Scale bars: d=30 pm, e, f, h=20 pm, g=15 pm, i, j=3 cm

Cryptocoryneum, there were not many base pair differences
between species in the ITS region (except C. condensatum).
We observed, on the other hand, that there were greater dif-
ferences in the TEF1-a and RPB2 gene regions. Between
Cryptocoryneum rosae and C. akitaense, TEF1-o had a base
pair variation of 3.2% (29/898) and RPB2 had a variation of
4% (40/988). Between Cryptocoryneum rosae and C. brevi-
condensatum there were 2.9% (26/898) and 3.5% (34/988)
base pair differences respectively in TEF1-o and RPB2 gene
regions.

Didymellaceae Gruyter, Aveskamp & Verkley (= Micro-
sphaeropsidaceae Qian Chen, L. Cai & Crous)

Notes: Didymellaceae has a wide host range and repre-
sents an important pathogenic, endophytic and saprobic spe-
cies (Hyde et al. 2020b). Thirty-five genera are listed in this
family (Hongsanan et al. 2020a).
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Didymella Sacc. ex D. Sacc.
Notes: We follow the latest treatment and updated
accounts of Didymella in Hongsanan et al. (2020a).

Didymella azollae E. Shams, F. Dehghanizadeh, A. Pordel
& M. Javan-Nikkhah, sp. nov.

Index Fungorum number: IF558550; Facesoffungi num-
ber: FoF 09945; Figs. 21, 22

Etymology: Name refers to the host plant species, Azolla
filiculoides.

Holotype: IRAN 18020 F

Endophytic from leave of Azolla filiculoides. Sexual
morph Undetermined. Asexual morph Coelomycetous.
Conidiomata 118-275 pm high, 80-200 pm diam., pyc-
nidial, brown, solitary or confluent, globose, subglobose to
pyriform, often with a short neck, glabrous or with some
hyphal outgrows. Pycnidial wall pseudoparechymatous,
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Fig.20 Phylogram generated from the best scoring of the RAXML
tree based on combined SSU, LSU, ITS, TEF1-a and RPB2 sequence
dataset to indicate the new species in Cryptocoryneaceae. Sixty
strains are included in the combined analyses which comprise a total
of 4357 characters. Murilentithecium clematidis (MFLUCC 14-0561
and MFLUCC 14-0562) is selected as the outgroup taxon. The best
RAXML tree with a final likelihood value of — 24211.323363 is pre-
sented. RAXML analysis yielded 1272 distinct alignment patterns and

Cryptocor
Cryptocoryneum japonicum KT 3300

Cryptocoryneum japonicum KT 2961
00

Y | Murilentithecium clematidis MFLUCC 14-0561

Jjaponicum yone 157

Cryptocory longicondensatum KT 3487
Cryptocoryneum longicondensatum KT 2913
Cryptocory paracond tum KT 3071

Cryptocoryneum paracondensatum KT 3241
Cryptocoryneum condensatum KT 2892
Cryptocoryneum condensatum CBS 122633
Cryptocoryneum condensatum CBS 122629
Cryptocoryneum condensatum CBS 113959
Cryptocoryneum pseudorilstonei CBS 113641
Cryptocoryneum sp. CBS 114518
Cryptocoryneum akitaense KT 3019
Cryptocoryneum brevicondensatum yone 152

L00 Cryptocoryneum rosae KUMCC 21-0033
ptocoryneum rosae KUMCC 21-0034

Cryptocoryneaceae

Outgroup

6.17% of undetermined characters or gaps. Estimated base frequen-
cies were as follows: A=0.246394, C=0.256619, G=0.267068,
T=0.229919, with substitution rates AC=1.576531, AG=4.38051,
AT=1.49611, CG=1.339907, CT=10.502267, GT=1.000000;
gamma distribution shape parameter alpha=0.450773. Bootstrap sup-
port values for maximum likelihood (MLBS, left) equal to or greater
than 70% is given above the nodes. Ex-type strains are in bold and
newly generated sequences are in blue
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Fig. 21 Didymella azollae IRAN 18020F, holotype). a Pycnidia on host. b Pycnidia. ¢ Pycnidial wall. d Conidiogenous cells. e Conidia. Scale

bars: b-e=10 pm

comprising several layers of dark brown to lightly pigmented
cells of textura angularis, outer layers 3-5 layers, 3-30 pm
thick, pigmented, inner layers lightly pigmented. Conidi-
ophores reduced to conidiogenous cells. Conidiogenous
cells phialidic, hyaline, smooth, ampulliform to doliiform.
Conidia 3-5x1.5-2 pm (x=4.2 X 2 pm, n=30), subglobose
or ellipsoidal, hyaline, aseptate, smooth-walled.

Culture characteristics: Colonies on PDA, 40-48 mm
diam. after 7 days, margin regular, densely covered by
floccose aerial mycelia, greenish brown, reverse black
(Fig. 22A). Colonies on OA, margin regular, floccose, aer-
ial mycelia sparse, grayish brown, reverse black (Fig. 22B).
Colonies on MEA, margin regular, floccose, buff, dense,
reverse dark brown (Fig. 22C).

Material examined: IRAN, Guilan Province, endophytic
from leave of Azolla filiculoides (Salviniaceae), 15 Decem-
ber 2016, E. Shams, (IRAN 18020F, holotype), ex-type liv-
ing culture, IRAN 3058C.
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GenBank numbers: ITS=MT514913, MT514914,
MT514915, LSU=MT514910, MT514911, MT514912,
TUB2=MT512516, MT512517, MT512518.

Notes: Didymella azollae was isolated from Azolla fili-
culoides in Guilan, Iran. The characters of the conidia and
colony (Figs. 21 and 22) fit the generic concept of Didymella
(Chen et al. 2015). The species identified in the present study
is closely related to Didymella dactylidis (CBS 124513) and
D. rhei (CBS 109177) (Fig. 23). Didymella azollae difters
from D. dactylidis in type of conidia (Chen et al. 2017). In
pairwise nucleotide comparisons of Didymella azollae with
the type strain of D. dactylidis (CBS 124513), there is a
nucleotide difference of 0.75% (6 bp) in LSU (of 799 nucleo-
tides altogether) and 1.37% (5 bp) nucleotide difference in
ITS (of 435 nucleotides altogether). However, in the protein-
coding region of TUB2, the nucleotide difference was 6.7%
(20 bp) across 286 nucleotides. Didymella rhei differs from
D. azollae by conidia size (3.5-) 5-8 (-10.5) X 1.5-3 pm). In
pairwise nucleotide comparisons of Didymella azollae with
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a

Fig. 22 Didymella azollae (IRAN 3058C, ex-type culture) cultures after 7 days at 25 °C on different media. a PDA. b OA. ¢ MEA

the type strain of D. rhei (CBS 109177), there is a nucleotide
difference of 0.85% (7 bp) in LSU (of 817 nucleotides alto-
gether), 1.33% (6 bp) nucleotide difference in ITS (of 450
nucleotides altogether) and in the protein-coding region of
TUB2, there is a large nucleotide difference of 6.7% (20 bp
out of 286 nucleotides).

Didymosphaeriaceae Munk

Notes: Didymosphaeriaceae was established by Munk
(1953) with Didymosphaeria Fuckel as the type genus.
This family consists of 32 genera, which includes isolates
from different habitats including terrestrial, aquatic, sap-
rotrophic, parasitic, and hemibiotrophic (Hongsanan et al.
2020a). Didymosphaeriaceae is characterized by immersed,
gregarious or scattered ascomata with two to three layered
peridium composed of cells of textura angularis or textura
intricate, septate hamathecium with or without trabeculate
pseudoparaphyses. Asci bitunicate, fissitunicate, cylindrical
or oblong, septate or muriform and pedicellate. Ascospores
uni-seriate or biseriate, oblong, verruculose, with or with-
out a gelatinous sheath. The asexual morphs were known as
coelomycetous and hyphomycetous taxa (Ariyawansa et al.
2014a, 2015b). Based on phylogenetic analysis of ITS, LSU
and f-tubulin sequence data, a novel species Paraconiothy-
rium ajrekarii is introduced. In addition, two new records,
Montagnula thailandica and Spegazzinia camelliae are

described as new record based on morphological and phy-
logenetic analyses.

Montagnula Berl.

Notes: We follow the latest treatment and updated
accounts of Montagnula in Mapook et al. (2020). Although
44 epithets of Montagnula are listed in Species Fungorum
(Index Fungorum 2021), only 17 species have been con-
firmed in Montagnula based on molecular data (Fig. 7).

Montagnula thailandica Mapook & K.D. Hyde, in Mapook
et al., Fungal Diversity 101: 35 (2020)

Index Fungorum number: IF557299; Facesofungi num-
ber: FoF 07792; Fig. 24

Saprobic on dead stems. Sexual morph Ascomata
(333-)463-514 x 264-505 pm, immersed to erumpent,
scattered, gregarious to grouped, uni-loculate, globose to
obpyriform, coriaceous, brown to dark brown, with papillate
ostiole in the centre. Peridium (44-)60-81 um wide, com-
prising several layers of thick-walled, brown to dark brown
cells of textura angularis. Hamathecium comprising 1-2 um
wide, cylindrical to filiform, septate, branched, hyaline
pseudoparaphyses. Asci 66—121x6—-11 pm (x=82x 10 pm,
n=20), 8-spored, bitunicate, fissitunicate, elongate-clavate,
slightly curved, long pedicel. Ascospores 14—17 X 4—6 pm
(x=15x5 um, n=20), overlapping 1-2-seriate, broadly
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Didymellaceae

Fig.23 Maximum Likelihood tree inferred by MEGA v.7 from the above or below the branches. Ex-type strains are in bold and novel
combined ITS, LSU, and TUB gene regions of 92 isolates. Bootstrap species is shown in blue
support values from ML equal to or greater than 90% are provided
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Didymellaceae

| |
0.005

Fig. 23 (continued)

fusiform to ellipsoid, hyaline to pale brown when immature,
becoming brown to dark brown when mature, 1-septate, con-
stricted at the septum, slightly wider upper cell and tapering
towards ends, slightly curved, with 2—4-guttulate, smooth-
walled. Asexual morph Undetermined.

100 Diéj)mella molleriana CBS

0 ana

Paraboeremia adianticola CBS 260.92
Paraboeremia adianticola CBS 187.83

Macroventuria wentii CB 526.71
100* Macroventuria anomochaeta CBS 525.71

Out group

Culture characteristics: Ascospores germinating on PDA
within 24 h at room temperature and germ tubes produced
from both cells. Colonies on PDA circular, mycelium vel-
vety with moderately fluffy, filamentous at margin, cultures
grey with white from the centre of the colony on surface,
darkened from reverse.
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ses. g—k Immature and mature asci. l-n Ascospores. o Germinated
ascospore. p, q Culture on PDA from surface and reverse. Scale bars:
¢=200 um, d, e=100 um, f-k=50 um, I-n=10 um, 0=20 pm

Fig. 24 Montagnula thailandica (MFLU 21-0052, new record). a,
b Appearance of ascomata on woody substrate. ¢ Section of ascoma
through ostiole. d Section of ostiole. e Peridium. f Pseudoparaphy-
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Material examined: THAILAND, Chiang Rai Province,
Muang, Mae Yao, on dead stems of unidentified host, 23
September 2019, N. Huanraluek, MY04 (MFLU 21-0052,
new record), living culture, MFLUCC 21-0075.

GenBank numbers: ITS =MZ538515, LSU=MZ538549,
TEF1-a=MZ567092.

Notes: The new collection shares cluster and a phylo-
genetic affinity to the ex-type strain Montagnula thailan-
dica (MFLUCC 17-1508) based on a combined LSU, ITS,
SSU and TEF1-a sequence analysis but with low statistical
support (Fig. 25). Comparisons of ITS, TEF1-a and LSU

77/-

sequences show that our isolate MFLUCC 21-0075 differs
from the ex-type strain M. thailandica (MFLUCC 17-1508)
in 1/550 bp (0.18%) of ITS and 7/907 bp (0.77%) of TEF1-a,
while LSU has no base pair difference. In addition, our col-
lection MFLUCC 21-0075 shares identical characters with
M. thailandica (MFLUCC 17-1508) isolated by Mapook
et al. (2020) from dead stems of Chromolaena odorata from
Chiang Mai, Thailand. This is a second report of this spe-
cies on dead stems as a new record from Thailand (Fig. 24).

Montagmila donacina HFG07004

78/1.00 Montagnula donacina HVVVO01

100/1.00

Montagnula chromolaenicola MFLUCC 17-1469
Montagnula thailandica MFLUCC 17-1508
Montagnula thailandica MFLUCC 21-0075
Montagnula saikhuensis MFLUCC 16-0315T

Montagnula graminicola MFLUCC 13-0352

Montagnula opulenta UTHSC DI16-208 P‘
-/0.99 Montagnula opulenta CBS 168.34 ?
odf1.00[ Montagnula cirsii MFLUCC 13-0680 &
100/1.001" Mrontagnula scabiosae MFLUCC 14-0954 E‘
-/1100:" Montagnula camporesii MFLUCC 16-1369 §
Montagnula bellevaliae MFLUCC 14-0924 §
_/1.00190{L.00 Montagnula chromolaenae MFLUCC 17-1435 §
Montagnula chiangraiensis MFLUCC 17-1420

Montagnula aloes CBS 132531
Montagnula krabiensis MFLUCC 16-0250

Montagnula jonesii MFLUCC 16-1448

-/1.00] 100/1.00

0.1

Fig.25 Phylogram generated from maximum likelihood analy-
sis based on combined LSU, ITS, SSU and TEF1-a sequence data
of Montagnula taxa. The tree is rooted with Pleospora herbarum
(MFLUCC 13-0344). Bootstrap support values for maximum likeli-

Pleospora herbarum MFLUCC 13-0344

[ Montagnula anthostomoides MFLUCC 16-0172
Montagnula anthostomoides CBS 615.86
Montagnula rhodophaea CBS 616.86

Pleosporaceae
Outgroup

hood (MLBS, left) equal to or greater than 70% is given above the
nodes. Bayesian posterior probabilities (BYPP, right) equal to or
greater than 0.95 are given above the nodes. Ex-type strains are in
bold and newly generated sequence is in blue
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Paraconiothyrium G.J.M. Verkley

Notes: Paraconiothyrium, a close relative genus of Para-
phaeosphaeria was introduced by Verkley et al. (2004) to
accommodate four species viz. P. estuarinum, P. brasil-
iense, P. cyclothyrioides and P. fungicola. Whereas, the two
mycoparasites Coniothyrium minitans and C. sporulosum
were therefore transferred to Paraconiothyrium (as P. mini-
tans) based on phylogeny. Verkley et al. (2014) transferred
Paraconiothyrium minitans and P. sporulosum to Para-
phaeosphaeria based on multigene phylogenetic analysis.
Ariyawansa et al. (2020) demonstrated that Paraconiothy-
rium species are polyphyletic within Didymosphaeriaceae.
Members of Paraconiothyrium are used as biocontrol agents,
antibiotic producers and potential bioremediators. In this
study, a new species Paraconiothyrium ajrekarii is intro-
duced based on evidence of morphology and phylogenetic
placement (Figs. 26 and 27).

Paraconiothyrium ajrekarii S. Rana & S.K. Singh, sp. nov.

Index Fungorum number: 1IF557844; Facesoffungi num-
ber: FoF 08020; Fig. 26

Etymology: Named after Late Professor S.L. Ajrekar,
who was a distinguished mycologist and plant pathologist
of India.

Holotype: AMH 10218

Color Codes Follow: Methuen Handbook of Colour
(Kornerup and Wanscher 1978).

From leaf phylloplane of Mangifera indica L. (Anacar-
diaceae). Sexual morph Undetermined. Asexual morph
Hyphae 1-4 pm (x=3 pm, n=15), hyaline to light oliva-
ceous, smooth-walled. Chlamydospores 6-23.5X6-10.5 pm
(x=10.5%x8 pm, n=15), solitary or in chains, globose to
sub globose, wall thickened and darkened, sub hyaline
to light olivaceous to dark brown. Conidiomata up to
500% 300 pm diam., pycnidial, deeply seated, produced in
groups, globose to sub globose to oval, dark brown, some-
times with elongated ostiolar neck (up to 245X 84 pum).
Peridium up to 33 pm, multi-layered, textura angularis,
delicate, pale brown. Conidiophores reduced to conidiog-
enous cells, variable in shape and size. Conidiogenous cells
7.5-21%3-8.5 pm (x=12 %5 pm, n=15), short, phial-
idic, with a collarette, flask-shaped, elongated, ampuliform
with swollen basal cell, smooth walled, hyaline. Conidia
3-6 X 1-4 pum (x=5 %3 pm, n=230), subhyaline, light oli-
vaceous to olivaceous brown, oval to broadly fusoid, rarely
angular, aseptate, wall smooth, thickened and darkened.
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Culture characteristics: Colonies on PDA reaching 34 mm
diam. after 2 weeks, at 25 °C; floccose, circular, umbonate
with smooth margins; sulcate on both sides; front colour
pinkish white (7A2) to chalky white (7A1), reverse grayish
brown at center, light yellow (4A4) towards margin. Colonies
on V8 juice agar reaching 46 mm after 2 weeks, at 25 °C;
circular, flat, slightly floccose, margin smooth and regular;
front colour yellowish white (4A2), reverse grayish yellow
(golden wheat) (4B5) and sulcate. Colonies on oat meal agar
reaching 61 mm after 2 weeks, at 25 °C; circular, floccose,
umbonate, sulcate, margins smooth; front colour orange white
(6A2) to white (1A1), reverse light yellow (4A4) and sulcate.
Colonies on PCA reaching 57 mm after 2 weeks, at 25 °C;
circular, floccose, slightly raised, margins smooth, regular;
front colour pale orange (5A3) to dull green (25E3), periphery
beige (4C3), reverse dark green (28F6) to light yellow (4A4).
Colonies on Czapek Dox agar (CDA) reaching 61 mm after
2 weeks at 25 °C; circular, slightly floccose, velvety, sulcate,
margins smooth and regular; colour from front orange grey
(5B2) in centre and reddish blond (5C3) towards periphery,
reverse brownish orange (5C3) in centre and periphery, beaver
(5F4) in middle, sulcate. Colonies on MEA reaching 53 mm
after 2 weeks at 25 °C; circular, slightly floccose, margins
smooth, regular; front colour white (1A1) in centre and dark
blonde (5D4) towards periphery, reverse chocolate brown
(6F3) in centre and clay (5D5) towards margins.

Material examined: INDIA, Himachal Pradesh, Kangra,
Baijnath, Simbal, from leaf phylloplane of Magnifera indica
L. (Anacardiaceae), 10 May 2019, S. Rana (AMH 10218,
holotype), ex-type living culture, NFCCI 4810.

GenBank numbers: pf-tubulin =MT394161,
ITS =MT372906, LSU=MT372905.

Notes: This current taxon is placed in Paraconiothyrium
based on pycnidial conidiomata, phialidic conidiogenous cells
producing aseptate, thick and smooth-walled, light olivaceous
to olivaceous brown conidia (Verkley et al. 2004). Paraconio-
thyrium ajrekarii differs from other known species based on
its phylogenetic as well as morphological analyses (Fig. 26).
The combined f-tubulin, ITS and LSU phylogeny indicates
that Paraconiothyrium ajrekarii forms a sister taxon with P.
archidendri and P. magnoliae. Paraconiothyrium ajrekarii dif-
fers from P. archidendri based on its combination of characters
such as dimensions of conidiomata and conidiogenous cells
(Verkley et al. 2014). Paraconiothyrium ajrekarii has some-
what slender conidia in comparison to P. archidendri (Table 2).
Conidiogenous cells in P. ajrekarii has collarette, flask shaped
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Fig.26 Paraconiothyrium ajrekarii (AMH 10218, holotype). a—c of conidiomata. g, h Conidiogenous cells showing distinct collarette
Colonies from surface on various media after 2 weeks; a MEA, b rings. i, j Condiogenous cells bearing developing conidia. k Chla-
V8 juice agar, ¢ Czapek Dox agar. d Conidiomata. e, f Enlarged view mydospores. 1 Conidia. Scale bars: d—f=100 pm, g-1=10 um
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92/96 | Paraconiothyrium brasiliense CBS 115.92

100/92 Paraconiothyrium brasiliense CBS 395.87
97/91 91/93 Paraconiothyrium brasiliense CBS 122320
Paraconiothyrium brasiliense CBS 122851
Paraconiothyrium hakeae CBS
83 %:mcaniolhyrium cyclothyrioides CBS 432.75
83/93 Paraconiothyrium cyclothyrioides CBS 972.95
100/100 PR
= Paraconiothyrium thysanolaenae MFLUCC 10-0550
Paraconiothyrium fuckelii CBS 5(
96/99 [78/8 Paraconiothyrium ﬁ&‘h
-/59L 73/73 || Paraconiothyrium rosae
/58 84/85 Paraconiothyrium fuckelii
i | Paraconiothyrium fuckelii CBS 7
- 971 //(;2; Paraconioth_vri;:: babz:ogorense CBS 128292
L Paraconiothyrium polonense CBS 134153
75/90 Paraconiothyrium archidendri CBS 168.77
‘ Paraconio ajre
Paraconiothyrium nelloi MFLU 14-0813

0006

Fig.27 Molecular phylogenetic analysis by maximum-likelihood
(ML) method based on combined f-fubulin, LSU and ITS sequence
data. Statistical supports are indicated next to each node, non-para-
metric maximum likelihood ultrafast-bootstrap (UFBS) values and
SH-aLRT obtained from 1000 replicates using IQ-TREE and the
TIM3+F+I+G4 model. Bootstrap values for maximum likeli-
hood (MLBS) equal to or greater than 50% are labeled on the nodes.
Twenty-one strains are included in the combined analyses which
comprise 2393 sites of which 2089 were found to be conserved, 286

were the variable sites and included nearly 178 parsimony-inform-
ative sites. The optimized log-likelihood values of — 5846.542 is
presented. Estimated base frequencies are as follows: A =0.300,
C=0.183, G=0.205, T=0.312; substitution rates AC=2.10979,
AG=3.70012, AT=1.00000, CG=2.10979, CT=8.84516,
GT=1.00000; gamma distribution shape parameter «=0.559. New
sequence data of Paraconiothyrium ajrekarii (AMH 10,218; NFCCI
4810) is highlighted in blue bold and all sequences from type speci-
men is in bold

Table 2 Morpho-taxonomic comparison of Paraconiothyrium ajrekarii sp. nov. with closest taxa

Species Host Locality  Conidiogenous cells Conidial septa and sizes References
Paraconiothy- Mangifera indica (Phyl- India Phialidic, with collarette, Aseptate, This study
rium ajrekarii loplane) flask shaped, 3-6X1-4 um
Sp. nov
P. archidendri Pithecellobium bigeminum ~ Myanmar Holoblastic, occasionally Aseptate, Verkley et al. (2014)
(Leaf spots) annellidic, discrete 3.5-6%2.5-3.5(-4) um
P. magnoliae Magnolia liliifera (Dead Thailand N/A N/A Ariyawansa et al. (2014b)
leaves)
N/A Data not available

with swollen basal cells as against blastic to annellidic in P.
archidendri. However, Paraconiothyrium ajrekarii is an asex-
ual morph and hence cannot be compared with morphological
characters of P. magnoliae as it is reported to have only a sexual
morph (Ariyawansa et al. 2014b). However, Paraconiothyrium
ajrekarii is an asexual morph and cannot be compared with P.
magnoliae reported to have only a sexual morph (Ariyawansa
et al. 2014b). A megablast search using the ITS sequence data
of P. ajrekarii revealed closest affinities with members of Para-
coniothyrium, i.e. Paraconiothyrium archidendri CBS 168.77
(similarity =552/571 bp, 96.67%) and P. magnoliae MFLUCC
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10-0278 (similarity =496/517 bp, 95.94%). In the phylogenetic
analysis based on combined f-fubulin, LSU and ITS sequence
data, Paraconiothyrium ajrekarii forms a distinct linage from
P. archidendri with 75% MLBS, 0.90 BYPP support (Fig. 27).
Thus, we illustrated and described as a novel species.

Spegazzinia Sacc.

Notes: Spegazzinia was introduced by Saccardo (1880)
with the type species S. ornata and is characterized as hav-
ing two conidial types (a-conidia with the long spines and
b-conidia with the shorter spines to smooth-walled). The
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genus was included in Didymospheriaceae based on molecu-
lar phylogenetic placement (Tanaka et al. 2015; Hongsanan
et al. 2020a). We follow the latest treatment and updated
members of Spegazzinia in Samarakoon et al. (2020). A new
record, S. camelliae is described based on its morphological
characteristics and phylogenetic evidence.

Spegazzinia camelliae N. Suwannarach, J. Kumla & S.
Lumyong, Phytotaxa 483(2): 120 (2021)

MycoBank number: MB837969; Facesoffungi number:
FoF 09467; Fig. 28

Saprobic on decaying wood. Sexual morph Undeter-
mined. Asexual morph Hyphomycetous. Colonies puncti-
form, effuse, scattered, dark brown to black on natural wood
substrate. Mycelium slight raised on host surface, branched,
septate, hyaline to pale brown. Conidiophores micronema-
tous, mononematous, basauxic, slight erect, flexuous, sim-
ple, unbranched, intercalarily, pale brown. Conidiogenous
cells indiscrete, indeterminate, terminal. Conidia 14—17
diam. um, holoblastic, globose to subglobose, 4-celled,
cruciately septate and constricted at the septa, dentate at
the margin, brown to dark brown, darker at the septa, faint
septa at maturity, guttulate when immature, smooth-walled.

Culture characteristics: Conidium germinating on PDA
within 24 h and germ tubes arising from terminal end.
Colonies on PDA, slow growing, reaching 5 cm diam. after
1 month at room temperature, flat to slightly effuse, surface
smooth, circular, radial striations and entire edges, oliva-
ceous brown to dark brown, and sporulated conidia in cul-
tures after 14 days. Mycelium superficial, partly immersed,
composed of branched, septate, hyaline to pale brown,
smooth-walled. Conidia 11-17 um diam., globose to subglo-
bose, 4-celled cruciate septate and constricted at the septa,
dentate at the margin, brown to dark brown, darker at the
septa, guttulate, smooth-walled.

Material examined: THAILAND, Phitsanulok Province,
Wang Thong, Wang Nok Aen, on decaying wood, 25 July
2019, S. Boonmee, WNAO3 (MFLU 21-0053, new record),
living culture, MFLUCC 21-0076.

GenBank numbers: ITS =MZ538526, LSU=MZ538560,
TEF1-a=MZ567102.

Notes: Spegazzinia camelliae was described as an endo-
phytic isolate from living leaves of the Camellia sinen-
sis plant in northern Thailand (Suwannarach et al. 2021).
Based on phylogenetic analysis of a combined LSU, ITS and
TEF1-a sequence dataset of Spegazzinia species, our strain
MFLUCC 21-0076 clusters with the ex-type strain SDBR-
CMU328 with 88% MLBS, 1.00 BYPP support (Fig. 29).
When compared our strain was similar with the type speci-
men of S. camelliae (SDBR-CMU328), they are morpholog-
ically similar (Fig. 28). This is the first record of S. camelliae
(MFLU 21-0053) as a saprobic strain on decaying wood.

Hermatomycetaceae 1.ocq.

Notes: Hermatomycetaceae was introduced to accom-
modate a single genus Hermatomyces that is character-
ized by sporodochial conidiomata with one to two types of
muriform and dark brown to black conidia (Locquin 1984;
Hashimoto et al. 2017). We follow the latest treatments and
updated accounts of Hermatomycetaceae in Hongsanan et al.
(2020a).

Hermatomyces Speg.

Notes: Members of Hermatomyces are commonly recog-
nized as saprobes on dead decaying or rotten plant substrates
in terrestrial habitats (Koukol et al. 2018; Hyde et al. 2019;
Jayasiri et al. 2019; Koukol and Delgado 2019; Nuankaew
et al. 2019). Hermatomyces currently includes 28 epithets
that are listed in Index Fungorum (2021). In this study, we
provided on new host record for Hermatomyces nabanheen-
sis from China and a new geographical record for H. spha-
ericoides from Thailand. The phylogenetic tree is presented
in Fig. 32.

Hermatomyces nabanheensis Tibpromma, Bhat & K.D.
Hyde, Fungal Diversity 87: 39 (2017)

Index Fungorum number: IF552901; Facesoffungi num-
ber: FoF 03135; Fig. 30

Saprobic on dead rachis of Cyathea spinulosa. Sexual
morph Undetermined. Asexual morph Hyphomycetes.
Colonies on natural substrate dry, blackish brown, superfi-
cial, circular or oval, bird nest-like, doughnut-shaped, scat-
tered, blackish brown, glistening, conidia readily liberated
when disturbed. Mycelium 1.7-3.3 pm wide, superficial,
composed of a network of branched, septate, hyaline to
pale brown. Conidiophores are reduced to Conidiogenous
cells, micronematous, short, hyaline to pale brown, aris-
ing from prostrate hyphae at the centre of circular colony.
Conidiogenous cells 4-5.5 (-8.5) x 2.4-3.7, holoblastic,
monoblastic, integrated, terminal, cylindrical, hyaline to
subhyaline. Conidia dimorphic, lenticular and cylindri-
cal, thick-walled. Lenticular conidia 30-39 X 20-28 pm
(x=34x23.5 um, n=20), numerous, thick-walled, central
cells dark brown, hyaline to pale brown peripheral cells with
septa, forming a distinct ring on the outside. Cylindrical
conidia 32-39%19.5-27 pm (x=36 X 24 pm, n=15) pm in
broadest part of lower cells, with 2 forked columns of 2—4
cells, cylindrical, swollen, constricted at septa, subhyaline,
upper part of terminal cells dark brown, granulate, rough.

Culture characteristics: Conidia germinated on PDA
within 15 h at incubator at 25°C. Germ tubes produced
around conidia and were transferred to fresh PDA media.
Pure cultures were incubated at 25°C and reaching 2.2 cm
diam. in 10 days, circular, smooth surface, velvety and
raised, gray to brown to gray from center to margin from
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Fig. 28 Spegazzinia camelliae (MFLU 21-0053, new record). a Col-
onies on wood substrate. b, ¢ Conidiophores and conidiogenous cells.
d-h Conidia. i Germinated conidium. j, k Culture on PDA from sur-
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face and reverse at 1 month. I-r Conidia developing in culture. Scale
bars: b—c, i, 1=20 pm, d—f, n—p=5 pm, g-h, m, g-—r=10 pm
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84/1.00

Spegazzinia neosundara MFLUCC 15-0456

94/0.95

Didymosphaeriaceae

91/-
100/1.00

B8/1.00-

Spegazzinia lobulata CBS 361.58
Spegazzinia tessarthra SH 287

Spegazzinia radermacherae MFLUCC 17-2285

100/1.00

- Verrucoconiothyrium nitidae CPC 25373

0.1

Fig.29 Phylogram generated from maximum likelihood analy-
sis based on combined LSU, ITS and TEFl-a sequence data of
Spegazzinia taxa. Verrucoconiothyrium nitidae (CPC1532 and
CPC25373) are selected as the outgroup taxa. Bootstrap support

the forward of culture, yellow—brown in the centre while
white at the edge from the reverse of culture.

Material examined: CHINA, Guizhou Province, Zunyi,
Chishui, Hushi, Chishui Alsophila Natural Reserve
(28°29'43" N 106°024" E), on dead rachis of Cyathea

Spegazzinia deightonii yone 66
Spegazzinia deightonii yone 212

™ Spegazzinia deightonii MFLUCC 20-0002
— Spegazzinia musae MFLUCC 20-0001
— Spegazzinia sp. CL115

- Spegazzinia sp. yone 279

Spegazzinia neosundara MFLUCC 13-0211

\Y

vz2nsad:

Spegazzinia sp. ISP02 C 1.2

- Spegazzinia tessarthra MFLUCC 17-2249

Spegazzinia sp. CAW3

Spegazzinia tessarthra NRRL 54913

75/ Spegazzinia intermedia CBS 249.89
Spegazzinia bromeliacearum URM 8084

Spegazzinia camelliae MFLUCC 21-0076

Spegazzinia camelliae CMU328

- Spegazzinia tessarthra 12H0104 TSP

Spegazzinia sp. 130F7F-AC

Verrucoconiothyrium nitidae CPC 1532

Verrucoconiothyrium
outgroup

values for maximum likelihood (MLBS, left) equal to or greater
than 70% is given above the nodes. Bayesian posterior probabilities
(BYPP, right) equal to or greater than 0.95 are given above the nodes.
Ex-type strains are in bold and newly generated sequence is in blue

spinulosa, 22 September 2019, J.Y. Zhang, C30 (MFLU

21-0025, new record), living culture, MFLUCC 21-0024.
GenBank numbers: ITS =MZ198895, LSU=MZ198897.
Notes: The phylogenetic analysis based on multi-

gene phylogenetic analysis indicates that our new isolate
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nabanheensis (MFLU 21-0025, new conidia. m Germinated conidium. n, o Culture on PDA from above
and below. Scale bars: b=1000 pm, ¢=200 pm, d-m=20 pm

Fig. 30 Hermatomyces
record). a Host. b, ¢ Colonies on substrate. d Mycelium. e-g Conidia
with conidiogenous cells. h, i Cylindrical conidia. j-1 Lenticular
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clustered together with the ex-type strain Hermatomy-
ces nabanheensis (KMUCC 16-0149) with 100% MLBP,
1.00 BYPP support (Fig. 32). A comparison of base pair
sequences between H. nabanheensis (KMUCC 16-0149;
Hyde et al. 2017) and our isolate (MFLUCC 21-0024)
showed that they differ by 3 bases in LSU and 5 bases in
ITS. The new isolate is similar to H. nabanheensis (KMUCC
16-0149) in shape of colony, conidiophores, conidiog-
enous cells and conidia (Hyde et al. 2017; see Fig. 28).
However, the new isolate differs from H. nabanheensis
(HKAS96214) in having larger conidia (lenticular conidia
30-39x20-28 pm vs. 20.2-25 % 16.6-20.7; cylindri-
cal conidia 30-37 % 19.5-25 pm vs. 15-26.8 X 12.1-18.2)
(Fig. 30). Based on the evidence of phylogeny and morpho-
logical characteristics, we consider the new isolates con-
specific to H. nabanheensis and this is the first record of H.
nabanheensis from a fern (Cyathea spinulosa).

Hermatomyces sphaericoides Koukol & G. Delgado, IMA
Fungus 9(1): 122 (2018)

Index Fungorum number: 1F824248; Facesoffungi num-
ber: FoF 09190; Fig. 31

Saprobic on decaying wood. Sexual morph Undeter-
mined. Asexual morph Hyphomycetous. Colonies on the
natural substrate superficial, dry, scattered to partly grouped,
black. Mycelium 2-3 pm wide, superficial and partly
immersed, composed of branched, septate, pale brown or
brown, sparsely network hyphae. Conidiophores micronema-
tous, mononematous, flexuous, inconspicuous, septate,
hyaline to pale brown. Conidiogenous cells 4—6x2-3 pm,
holoblastic, monoblastic, integrated, terminal, determinate,
cylindrical, pale brown. Conidia 25.5-32x21-27.5 pm
(x=28.5%25 um, n=20), solitary, acrogenous, cheiroid,
globose to subglobose, inwardly curved at the apex, arising
from a basal cell, consisting 4-5 rows, row digitate, each row
composed of 4-5(-6) cells, multi-septate, constricted at the
septa, dark brown to black, smooth-walled.

Culture characteristics: Conidium germinating on PDA
within 24 h and germ tubes arising from terminal end of
conidium. Colonies on PDA, fast growing, reaching 30 mm
diam. after 2 weeks at room temperature, flat, with slightly
crenated to radially striated with lobate margin, with
white—grey mycelium, pastel grey in middle towards dark
brown, greenish brown at margin, dark green to brown in
reverse view, not sporulating in cultures after 2 months.

Material examined: THAILAND, Phetchabun Province,
Lom Sak, on decaying wood, 25 July 2019, S. Boonmee,
LSPO1 (MFLU 21-0054, new record), living culture,
MFLUCC 21-0077.

GenBank numbers: ITS =MZ538505, LSU=MZ538539,
TEF1-a=MZ567083.

Notes: Hermatomyces sphaericoides was described on
dry rotten twig of an unidentified tree in Panama and shares

similar conidial features with H. sphaericus, but it differs
in conidial characteristic details in having dark brown to
blackish brown and finely verruculose with an outer ring of
peripheral cells (Koukol et al. 2018). Furthermore, phyloge-
netic analyses indicate that H. sphaericoides and H. sphaeri-
cus are distinct species. Our strain MFLUCC 21-0077 shows
some similarities with H. sphaericoides in terms of conidial
characteristics (Koukol et al. 2018). Multi-gene phylogenetic
analysis of a combined ITS, LSU and TEF1-a dataset indi-
cated that our isolate MFLUCC 21-0077 clustered together
with H. sphaericoides isolates (CCF 5896, CCF 5907, CCF
5908 (ex-type) and KZP 470) with 100% MLBS, 1.00 BYPP
support (Fig. 32), whereas CCF 5895 forms a basal lineage.
Therefore, we identify our collection as H. sphaericoides
(Fig. 31) and it is reported here as a new geographical record
from Thailand.

Lentitheciaceae Y. Zhang ter, C.L. Schoch, J. Fourn., Crous
& K.D. Hyde

Notes: We follow the latest treatments and the updated
accounts of Lentitheciaceae in Hongsanan et al. (2020a).
Based on phylogenetic analysis of a combined LSU,
TEF1-a, SSU and ITS sequences, the isolate is identified as
Poaceascoma taiwanense and is a new geographical record
from Thailand.

Poaceascoma Phookamsak & K.D. Hyde

Notes: Poaceascoma was introduced by Phookamsak
et al. (2015) to accommodate a taxon occurring on dead
stems and roots of Digitaria sanguinalis (Poaceae) host
in a terrestrial habitat. Poaceascoma is typified by P. heli-
coides Phookamsak & K.D. Hyde and is characterized
by semi-immersed to erumpent, sphaerical, short to long
papilla, turf-like surrounded ascomata; bitunicate, fissitu-
nicate, cylindrical asci and fasiculate, sometime spiral, fili-
form, multi-septate, hyaline ascospores (Phookamsak et al.
2015). Five species have been accepted and confirmed for
Poaceascoma by phylogenetic evidence (Crous et al. 2020b;
Hongsanan et al. 2020a; Index Fungorum 2021).

Poaceascoma taiwanense C.H. Kuo & K.D. Hyde, Myco-
sphere 9(2): 297 (2018)

Index Fungorum number: IF554200; Facesoffungi num-
ber: FoF 04084; Fig. 33

Saprobic on submerged wood. Sexual morph Asco-
mata 117-200 pum high, 198-209 pm diam., immersed
to erumpent when mature, solitary, scattered or some-
times grouped beneath the host tissues, globose, dark
brown to black, coriaceous, ostiolate, papillate. Peridium
22-31 pm wide, with thick walls, composed of several
layers of pseudoparenchymatous cells, outer layer com-
prising several layers of dark brown cells, arranged in a
textura angularis, inner layer comprising several layers of
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Fig. 31 Hermatomyces sphaericoides (MFLU 21-0054, new record). a, b Colonies on the natural substrate. c—e Conidiogenous cells. f-i
Conidia. j Germinated conidium. K, 1 Culture on PDA from surface and reverse at 1 month. Scale bars: c—e, j=20 pm, f-i=10 pm

hyaline, flattened cells, arranged in a fextura angularis to
textura prismatica. Hamathecium composed of numerous,
1.5-2 pm wide, filamentous, broad, cellular pseudopara-
physes, with distinct septa, embedded in a mucilaginous
matrix. Asci 6377 % 8.5-10 pm (x=70%9.5 pm, n=10),
8-spored, bitunicate, cylindrical clavate, short pedicellate,

@ Springer

apically rounded with minute ocular chamber. Ascospores
42-54%2.5-3 pm (x=49 x 3 pm, n = 10), fasciculate, scole-
cosporous, hyaline, elongate, cylindrical filiform, tapering
towards the rounded ends, slightly curved, 6-7-septate,
slightly constricted at the septa, smooth-walled. Asexual
morph Undetermined.
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Hermatomyces sphaericus CCF 5914
Hermatomyces sphaericus CCF 5901
Hermatomyces sphaericus CCF 5911
Hermatomyces sphaericus KZP 460
Hermatomyces sphaericus KZP 455
Hermatomyces pandanicola MFLUCC 16-0251
Hermatomyces sphaericus CCF 5916
Hermatomyces sphaericus KZP 462
Hermatomyces sphaericus KZP 469
Hermatomyces sphaericus KZP 441
Hermatomyces sphaericus CCF 5902
[ Hermatomyces sphaericus CCF 5894
Hermatomyces chromolaenae MFLUCC 16-2819
Hermatomyces tectonae MFLUCC 14-1141
Hermatomyces sphaericus CCF 5906
Hermatomyces sphaericus CCF 5917
Hermatomyces tectonae MFLUCC 14-1142
Hermatomyces tectonae MFLUCC 14-1140
Hermatomyces saikhuensis MFLUCC 16-0266
Hermatomyces saikhuensis MFLUCC 16-0267
Hermatomyces biconisporus KUMCC 17-0183
Hermatomyces thailandica MFLUCC 14-1143
Hermatomyces thailandica MFLUCC 14-1144
Hermatomyces thailandica MFLUCC 14-1145
Hermatomyces nabanheensis KUMCC 16-0149
190/1.00% F ermatomyces nabanheensis MELUCC 21-0024

Hermatomyces bifurcatus CCF 5899
Hermatomyces reticulatus CCF 5893
Hermatomyces reticulatus CCF 5905
61100 Hermatomyces reticulatus H. subiculosus
/0199 Hermatomyces megasporus CCF 5897
00/1.00y Hermatomyces tucumanensis CCF 5912
140/1.00 Hermatomyces tucumanensis CCF 5915
Hermatomyces tucumanensis CCF 5913
Hermatomyces sphaericoides MFLUCC 21-0077
Hermatomyces sphaericoides KZP 470
100/1.00 Hermatomyces sphaericoides CCF 5908
99/1.00| [ Hermatomyces sphaericoides CCF 5907
Hermatomyces sphaericoides CCF 5896
Hermatomyces sphaericoides CCF 5895
Hermatomyces verrucosus CCF 5903
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Fig.32 Phylogram generated from maximum likelihood analysis
based on combined ITS, LSU and TEFI-a sequence data of Her-
matomyces taxa (Hermatomycetaceae) and closely related families
Aquasubmersaceae and Anteagloniaceae. Elsinoe centrolobi CBS
222.50 and E. veneta CBS 150.27 are selected as the outgroup taxa.

Bootstrap support values for maximum likelihood (MLBS, left) equal
to or greater than 70% is given above or below the nodes. Bayesian
posterior probabilities (BYPP, right) equal to or greater than 0.95 are
given above the nodes. Ex-type strains are in bold and newly gener-
ated sequences are in blue
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Fig. 33 Poaceascoma taiwanense (MFLU 21-0055, new record).
a Ascomata immersed, aggregated, erumpent on the dead wood. b
Longitudinal sections of ascomata. ¢ Peridium. d Pseudoparaphyses.

@ Springer

e-h Asci. i-n Ascospores. 0 Germinated ascospore. p, q Culture on
MEA from surface and reverse at 1 month. Scale bars: b=50 pm,
cn=20 pm, 0=30 pm
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Culture characteristics: Ascospores germinating on PDA
within 24 h and germ tubes arising from both ends. Colonies
on MEA reaching 20 mm after 1 month at room temperature,
slightly effuse, dense, radially with undulate edge, surface
white with forming the water drops on the mycelium, with
orangish pigmented at the surface, reverse dark purple at
the middle, radiating dark pink to yellowish orange towards
the edge.

Material examined: THAILAND, Phayao Province, Pong,
on submerged wood in a small freshwater stream, 26 March
2019, S. Boonmee, PY1 (MFLU 21-0055, new record), liv-
ing culture, MFLUCC 21-0078.

GenBank numbers: ITS =MZ538523, LSU=MZ538557,
TEF1-a0=MZ567099.

Notes: Multigene phylogenetic analysis indicates that our
strain MFLUCC 21-0078 is sister to the type strain P. fai-
wanense (MFLU 18-0083) with high levels of support (100%
MLBS, 1.00 BYPP (Fig. 34). A comparison of LSU and ITS
nucleotide base pairs indicates that our strain is highly to
P. taiwanense (3/842 bp differences (0.35%) in LSU and
5/564 bp differences (0.89%) in ITS). Therefore, we identify
our strain MFLUCC 21-0078 as P. taiwanense (Fig. 33). Our
strain shares similar characteristics of the ascomata, asci and
ascospores to P. taiwanense (MFLU 18-0083). Although,
our strain differs in having 8-spored in ascus and 6—7-septate
ascospores, while P. taiwanense (MFLU 18-0083) having
4-spored in ascus and 15-17-septate. However, LSU and ITS
sequences indicated that they are conspecific (Hyde et al.
2018a; see Fig. 14). Therefore, P. taiwanense is reported
from submerged wood in a freshwater habitat for the first
time in Thailand. If we used protein coding genes, they may
however prove to be distinctive species, as showed by the
morphological evidence.

Lindgomycetaceae K. Hiray., Kaz. Tanaka & Shearer

Notes: Lindgomycetaceae includes seven genera, Arun-
dellina, Clohesyomyces, Hongkongmyces, Lindgomas-
sariosphaeria, Lindgomyces (generic type), Lolia, Mas-
sariosphaeria and Neolindgomyces (Dong et al. 2020b;
Wijayawardene et al. 2020). Most taxa are saprobes on sub-
merged decaying wood in a freshwater habitat and some
species (e.g. Hongkongmyces pedis have been found to
cause human diseases (Tsang et al. 2014). We follow the
latest treatment of this family in Dong et al. (2020b). An
updated phylogenetic tree for Lindgomycetaceae is presented
in Fig. 37. In this study, a new genus Xenovaginatispora
with X. phichaiensis as a type species and a new species in
Hongkongmyces are introduced.

Hongkongmyces C.C.C. Tsang et al.

Notes: Tsang et al. (2014) introduced Hongkongmy-
ces which was isolated from biopsy tissues of an infected
foot, resulting in the establishment of Lindgomycetaceae.

Currently, Hongkongmyces comprises sexual and asexual
morphs of four species which are namely Hongkongmy-
ces aquaticus, H. pedis, H. snookiorum and H. thailandica
(Tsang et al. 2014; Hyde et al. 2017; Crous et al. 2018;
Dong et al. 2020b). The new species of Hongkongmyces,
H. kokensis is introduced here with morphology and phy-
logeny evidences.

Hongkongmyces kokensis Boonmee, Chandrasiri, Huanral-
uek & K.D. Hyde, sp. nov.

Index Fungorum number: IF558535; Facesoffungi num-
ber: FoF 09946; Fig. 35

Etymology: The specific epithet “kokensis” refers to the
Kok river.

Holotype: MFLU 21-0056

Saprobic on submerged decaying wood in the river. Sex-
ual morph Undetermined. Asexual morph Coelomycetous.
Conidiomata 261-347 pm high, 264—417 pm diam., pyc-
nidial, scattered, semi-immersed or erumpent, subglobose
or ellipsoidal, dark brown to black, coriaceous, ostiolate.
Conidiomata wall 13-38 pm thick, composed of several lay-
ers of dark brown cells of textura angularis, difficult to dis-
tinguish from conidiogenous cells. Conidiophores reduced
to conidiogenous cells. Conidiogenous cells 7-21 X 3—12 pm
(x=12x6 pm, n=10), phialidic, determinate, cylin-
drical to subcylindrical, hyaline, thin-walled. Conidia
10-15%x8-14 pm (x=12x 10 pm, n=20), subglobose to
obovoid, hyaline, aseptate, large guttule present when imma-
ture, lacking a mucilaginous sheath, smooth-walled.

Culture characteristics: Conidia germinated on PDA
within 24 h. Colonies on PDA reaching 3.5 cm diam. after
3 weeks at room temperature, circular, entire to slightly
undulate edge, raised effuse, olivaceous brown to brown
from the center towards margin, surrounded by light brown
at the margin, dark brown at the reverse with surrounded by
light brown at the margin, superficial and velvety mycelia.

Material examined: THAILAND, Chiang Rai Province,
Muang, Mae Yao, Kok river, on submerged decaying wood
in the river shore, 4 December 2019, S. Boonmee and K.S.U.
Chandrasiri, N-KR4 (MFLU 21-0056, holotype), ex-type
living culture, MFLUCC 21-0079; Chiang Rai Province,
Wiang Pa Pao, Lao River, on submerged decaying wood
in the river shore, 11 December 2019, S. Boonmee and
K.S.U. Chandrasiri, LR4 (MFLU 21-0057), living culture,
MFLUCC 21-0080; Phrae, Pong, Yom River, on submerged
decaying wood in the river shore, 18 December 2019, S.
Boonmee and K.S.U. Chandrasiri, YR21 (MFLU 21-0058),
living culture, MFLUCC 21-0081.

GenBank number: LR4: ITS =MZ538507,
LSU=MZ538541, TEFl-a =MZ567085; N-KR4:
ITS =MZ538506, LSU=MZ538540, TEF1-a=MZ567084;
YR21: ITS =MZ538508, LSU=MZ538542,
TEF1-0=MZ567086.
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Fig. 34 Phylogram generated from maximum likelihood analysis
based on combined LSU, TEF1-a, SSU and ITS sequence data of
Poaceascoma taxa and related genera in Lentitheciaceae. Massa-
rina cisti CBS 266.62 and M. eburnea CBS 473.64 are selected as
the outgroup taxa. Bootstrap support values for maximum likelihood
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Poaceascoma taiwanense MFLU 18-0083
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(MLBS, left) equal to or greater than 70% is given above the nodes.
Bayesian posterior probabilities (BYPP, right) equal to or greater than
0.95 are given above the nodes. Ex-type strains are in bold and newly
generated sequence is in blue
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Fig. 35 Hongkongmyces kokensis (MFLU 21-0056, holotype). a, b Conidiogenous cells and conidia. i, j Conidia. k Germinated conid-
Appearance of conidiomata on submerged decaying wood substrate. ium. 1, m Culture on PDA (I=from above, m=from below). Scale
¢, d Section through conidiomata. e Section of conidioma wall. f-h bars: ¢=50 pm, d=200 pm, e, g, h=20 pm, f, i, k=10 um, j=5 um
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Notes: Multigene phylogenetic analysis of a combined
LSU, ITS and TEF1-a sequence dataset indicated that Hong-
kongmyces kokensis forms a sister clade with the sexual
species H. thailandica with 97% MLBS and 1.00 BYPP
support (Fig. 37). A comparison of LSU and ITS base pair
shows that H. kokensis differs from H. thailandica with by
14/788 bp (1.77%) of LSU and 86/994 bp (8.65%) with 21
gaps of ITS. Furthermore, the morphological characters of
H. kokensis and H. thailandica could not be directly com-
pared as they represent as different morphs (Hyde et al.
2017). Hongkongmyces kokensis also shares some morpho-
logical features of conidiomata and conidia with H. aquati-
cus (Dong et al. 2020b), but they differ in shape and size of
conidiomata and conidia (Fig. 35). However, phylogenetic
analysis indicates that H. kokensis is a distinct species from
H. aquaticus and H. thailandica. We therefore, introduce
Hongkongmyces kokensis as a new species following the
guidelines of Jeewon and Hyde (2016). The addition of pro-
tein coding gene data would likely strengthen the distinction
of the new taxa.

Xenovaginatispora Boonmee, Huanraluek & K.D. Hyde,
gen. nov.

Index Fungorum number: IF558536; Facesoffungi num-
ber: FoF 09188.

Etymology: Named after its morphological similarity to
Vaginatispora, but phylogenetically distinct.

Saprobic on submerged decaying wood. Sexual morph
Ascomata immersed to semi-immersed, erumpent, solitary,
scattered, globose to subglobose, dark brown, coriaceous to
carbonaceous, ostiolate. Papilla slit-like, variable in shape,
central, crest-like at the apex, with irregular pore-like open-
ing. Peridium composed of several layers of dark brown cells
of textura angularis, merged with the host tissues. Hamathe-
cium comprising numerous, filamentous, rarely branched
and anastomosed, hyaline, pseudoparaphyses, embedded
in a gelatinous matrix. Asci 8-spored, bitunicate, elongate
ovoid to clavate, short pedicellate, knob-like or obtuse,
slightly narrow, rounded at the apex. Ascospores 1-2-seri-
ate, overlapping, broadly fusoid to fusiform, septate, slightly
constricted at the septum, both cells at central septum wider,
with a single large guttule towards the centre of each cell,
surrounded by a prominent and thick-walled mucilaginous
sheath with wavy edge, drawn out towards each end to form-
ing tapering appendages. Asexual morph Undetermined.

Type species: Xenovaginatispora phichaiensis Boonmee,
Huanraluek & K.D. Hyde

Notes: Xenovaginatispora shares similarities with Vagi-
natispora taxa in having immersed to semi-immersed,
erumpent, slit-like openings in the ascomata and broadly
fusoid to fusiform, 1-septate, guttulate, surrounded by a
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prominent mucilaginous sheath, hyaline ascospores, which
are variable in shape (Thambugala et al. 2015; Wanasinghe
et al. 2016; Hashimoto et al. 2018; Hyde et al. 2019; Jayasiri
et al. 2019). Phylogenetically, Xenovaginatispora belongs
to Lindgomycetaceae, whereas Vaginatispora belongs to
Lophiostomataceae (Thambugala et al. 2015). Xenovagi-
natispora forms a basal lineage to Neolindgomyces with
high statistical support (93% MLBS, 1.00 BYPP). Based
on morphology and phylogenetic distinctions, we introduce
our collection as a new genus with the monotypic species,
Xenovaginatispora phichaiensis.

Xenovaginatispora phichaiensis Boonmee, Huanraluek &
K.D. Hyde, sp. nov.

Index Fungorum number: IF558537; Facesoffungi num-
ber: FoF 09191; Fig. 36

Etymology: The specific epithet “phichaiensis” refers to
the Phichai District, Uttaradit Province, Thailand.

Holotype: MFLU 21-0059

Saprobic on submerged decaying wood in a freshwa-
ter stream. Sexual morph Ascomata 151-225 pum high,
187-211 pm diam., immersed to semi-immersed, erumpent,
solitary, scattered, globose to subglobose, dark brown,
coriaceous to carbonaceous, ostiolate. Papilla slit-like,
variable in shape, central papilla, coriaceous, crest-like at
the apex, with an irregular pore-like opening. Peridium
27-38 um wide, composed of several layers of dark brown
cells of textura angularis, merged with the host tissues.
Hamathecium comprising numerous, 1.5-3.5 um wide,
filamentous, rarely branched and anastomosed, hyaline,
pseudoparaphyses, embedded in a gelatinous matrix. Asci
98-115.5x22-28 um (x=107 X 24 um, n=15), 8-spored,
bitunicate, elongate ovoid to clavate, short pedicellate, with
knob-like or obtuse, slightly narrow to rounded at the apex.
Ascospores 35-42x10-13 ym (x=39x 12 um, n=10),
overlapping 1-2-seriate, broadly fusoid to fusiform, 1-sep-
tate, slightly constricted at the septum, both cells at central
septum wider, with a single large guttule, 8—12 pm diam.,
towards the centre of each cell, surrounded by a prominent
and thick-walled mucilaginous sheath with wavy edge,
drawn out towards each end to form tapering appendages.
Asexual morph Undetermined.

Culture characteristics: Ascospores germinating on PDA
within 24 h and germ tubes arising from both ends. Colonies
on MEA, slow growing, reaching 3 cm diam. after 1 month
of incubation at room temperature, initially dull white to
light grey becoming dark grey at maturity, slightly effuse,
radially with an undulate edge, greyish, light brown with
brown pigmented in media, no sporulating in culture after
60 days.

Material examined: THAILAND, Uttaradit Province,
Phichai, Thasak, Chom Tok Village, on submerged decay-
ing wood in a small freshwater stream, 29 December 2018,
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Fig. 36 Xenovaginatispora phichaiensis (MFLU 21-0059, holo- cal appendages. j Germinated ascospore. k, 1 Culture on MEA at 1
type). a Appearance of ascomata. b Longitudinal sections of asco- month (k=from surface and l=reverse). Scale bars: b=100 pm, c,
mata. ¢ Ascomata with ostiole. d Pseudoparaphyses. e-g Asci. h, i d=50 pm, e-g, j=20 pm, h-i=10 pm

Ascospores surrounded by mucilaginous sheath and distinct api-
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S. Boonmee, CTU8 (MFLU 21-0059, holotype), ex-type
living culture, MFLUCC 21-0082.

GenBank numbers: ITS =MZ538534, LSU=MZ538569,
SSU=MZ538577, TEF1-a=MZ567110.

Notes: In the NCBI BLASTn search of LSU and SSU
sequences, Xenovaginatispora phichaiensis MFLUCC
21-0082 is most similar to an undescribed taxon Pleospo-
rales sp. (F65-1) with 99.19% (LSU) and 99.70% (SSU)
similarity. Unfortunately, we cannot compare the morphol-
ogy in Shearer et al. (2009) as it lacks a description. Multi-
gene phylogenetic analysis indicates that Xenovaginatispora
phichaiensis clusters with the undescribed Pleosporales sp.
(F65-1) and both of them form a subclade basal to Neolind-
gomyces species (Lindgomycetaceae) with 93% MLBS, 1.00
BYPP support (Fig. 37). Xenovaginatispora phichaiensis
differs from Neolindgomyces species (Jayasiri et al. 2019) in
having characteristics such as elongate ovoid to clavate asci
and broadly fusoid to fusiform, only 1-septate ascospores,
with two distinct large guttules in both cells. Therefore, we
introduce X. phichaiensis as a new species based on mor-
phology and phylogenetic evidences (Figs. 36 and 37).

Longipedicellataceae Phukhams., Bhat & K.D. Hyde
Notes: Longipedicellataceae was introduced to accom-
modate two genera Longipedicellata and Pseudoxylomyces,
and the members of this family can be found in freshwater
habitats (Phukhamsakda et al 2016). Recently, Dong et al.
(2020b) included a new genus Submersispora in Longipedi-
cellataceae, thus three genera are accepted in this family.

Longipedicellata H. Zhang, K.D. Hyde & Jian K. Liu

Notes: Since Longipedicellata was introduced by Zhang
et al. (2016a), there are only two species included i.e., Lon-
gipedicellata aptrootii and L. aquatica (Dong et al. 2020b).
We follow the latest treatment and the updated accounts of
Longipedicellata in Dong et al. (2020b). Based on morpho-
logical uniqueness and phylogenetic evidence, a new spe-
cies, Longipedicellata fusiformispora is introduced and three
new isolates of L. aquatica are reported.

Longipedicellata aquatica W. Dong, H. Zhang & K.D.
Hyde, in Dong et al., Fungal Diversity 105: 435 (2020)

Index Fungorum number: IF557915; Facesoffungi num-
ber: FoF 09257; Fig. 38

Saprobic on submerged decaying wood in the river.
Sexual morph Ascomata 138-278 pm high, 148-276 pm
diam., scattered, gregarious, immersed to, erumpent
through the host surface, uni-loculate, sometimes bi-locu-
late, subglobose, dark brown to black, ostiolate. Peridium
15-25 pm thick, composed of several layers of brown to
black cells of textura angularis. Hamathecium composed
of sparse, anastomosed pseudoparaphyses, indistinctly
septate. Asci 53-84x 17-32 pm (x=68 X 23 pm, n=20),
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8-spored, bitunicate, broadly clavate to spatulate, thick-
ness and rounded at the apex, with a minute ocular cham-
ber, short to long pedicellate. Ascospores 20-25x7-10 pm
(x=22x8 um, n=20), 2-3-seriate overlapping, broadly
fusiform to ellipsoidal, rounded at both ends, asymmetrical,
hyaline, 1-septate, constricted at the septum, the upper cell
slightly broader and shorter than the lower cell, with large
distinctive guttule in each cell when immature, surrounded
by thickened mucilaginous sheath, smooth-walled. Asexual
morph: Undetermined.

Culture characteristics: Ascospores germinating on MEA
within 12 h at room temperature. Colony reaching 3 cm
diam., dense, entire to slightly undulate edge, raised, dark
grey, fluffy with aerial mycelium, with a lobate at the centre
from above, darkened from reverse.

Material examined: THAILAND, Chiang Mai, Mae Ai,
Tha Ton, Kok River, on submerged decaying wood in the
river shore, 9 December 2019, S. Boonmee and N. Huanral-
uek, N-KR7 (MFLU 21-0060, new record), living culture,
MFLUCC 21-0083; N-KR11 (MFLU 21-0096), living cul-
ture, MFLUCC 21-0100; Chiang Rai Province, Wiang Pa
Pao, Lao River, on submerged decaying wood in the river
shore, 11 December 2019, S. Boonmee and K.S.U. Chan-
drasiri, LR6 (MFLU 21-0061), living culture, MFLUCC
21-0084.

GenBank numbers: LR6: ITS =MZ538511,
LSU = MZ538545, TEFl-a =MZ567089;
N-KR7: ITS =MZ538510, LSU =MZ538544,
SSU =MZ538571, TEF1-a =MZ567088; N-KRI11:
ITS =MZ538509, LSU=MZ538543, SSU=MZ538570,
TEF1-0=MZ567087.

Notes: Multigene phylogenetic analysis of a combined
LSU, ITS, TEF1-a and SSU sequence dataset indicates that
our three new collections (MFLUCC 21-0083, MFLUCC
21-0084 and MFLUCC 21-0100) grouped with the ex-type
strain Longipedicellata aquatica MFLUCC 17-2334 and
other isolates with 79% MLBS, 0.97 BYPP; 79% MLBS
and 96% MLBS support clade, respectively (Fig. 41). The
morphological characters of the three new collections such
as dark and immersed ascomata with apical erumpent
ostiole, broadly clavate to spatulate, long pedicellate asci
and broadly fusiform to ellipsoidal, hyaline, 1-septate,
ascospores with a large distinctive guttule and surrounded
by a mucilaginous sheath (Fig. 38) are similar to the ex-type
strain MFLUCC 17-2334 (Dong et al. 2020a). Therefore,
our three new collections as new freshwater records from
Thailand.

Longipedicellata megafusiformis Chandrasiri, Boonmee &
K.D. Hyde, sp. nov.

Index Fungorum number: 1F558538; Facesoffungi num-
ber: FoF 09947; Fig. 39
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| MI Neolindgomyces pandanae MFLUCC 18-0245
100/1.00 Neolindgomyces pandanae MFLUCC 18-1546
97/1.00 —— Neolindgomyces submerse CBS115553
100/- 100/1.00 [ Pleosporales sp. F65-1 Xenovaginatispora
I Xenovaginatispora phichaiensis MFLUCC 21-0082
Wicklowia submersa MFLUCC 18-0373 i

100/1.00

Wicklowia aquatica F76 2

sl

0.1

Astrosphaeriella neofusispora MFLUCC 11-0161
Astrosphaeriella fusispora MFLUCC 10-0555

Fissuroma bambusae MFLUCC 11-0160 Aigialaceae

Fig.37 Phylogram generated from maximum likelihood analysis
based on combined LSU, SSU, ITS, and TEF1-a sequence data of
new species and new genus in Lindgomycetaceae. Astrosphaeriella
neofusispora MFLUCC 11-0161 and A. fusispora MFLUCC 10-0555
are selected as the outgroup taxa. Bootstrap support values for maxi-

mum likelihood (MLBS, left) equal to or greater than 70% is given
above the nodes. Bayesian posterior probabilities (BYPP, right) equal
to or greater than 0.95 are given above the nodes. Ex-type strains are
in bold and newly generated sequences are in blue
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g

Fig. 38 Longipedicellata aquatica (MFLU 21-0060, new record). Indian Ink. q Geminated ascospore. r, s Culture on MEA (r=from
a Appearance of ascomata on submerged wood. b Section through above, s=from below). Scale bars: b=50 pm, c¢-h, q=20 pm, i-
ascomata. ¢ Section of peridium. d Pseudoparaphyses. e-h Asci. i-n p=10 pm

Ascospores. 0 Ascospore stained in Nigrosin. p Ascospore stained in
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Fig.39 Longipedicellata megafusiformis (MFLU 21-0062, holo- Indian Ink showing a mucilaginous sheath. m, n Culture on PDA
type). a, b Appearance of ascomata on decaying submerged wood (m=from above, n=from below). Scale bars: ¢=100 pm, b-
substrate. ¢ Section through ascoma. d Section of peridium. e Pseu- g=20 pm, h-1=10 pm

doparaphyses. f, g Asci. h-k Ascospores. 1 Ascospores stained in
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Etymology: The specific epithet “megafusiformis”, in ref-
erence to the large and broad fusiform ascospores compared
to other described species of Longipedicellata.

Holotype: MFLU 21-0062

Saprobic on decaying submerged wood in the river. Sex-
ual morph Ascomata 153-204 pm high, 130-236 pm diam.,
solitary, scattered, semi-immersed to superficial, globose or
subglobose, uni-loculate, black, with a bright ostiole. Perid-
ium 20-30 pm thick, composed of several layers of brown
to dark brown cells of textura angularis. Hamathecium
comprising numerous, 1-1.5 pm wide, cylindrical filiform,
sparsely branched, cellular pseudoparaphyses, embedded in
gelatinous matrix. Asci 60-99 X 12-26 pm (x=72% 17 pm,
n=20), 8-spored, bitunicate, narrowly to broadly clavate.
Ascospores 22-30x7-16 pm (x=26 X 11 um, n=20),
2-3-seriate, ellipsoidal to fusiform, asymmetrical, upper cell
wider, rounded at both ends, 1-septate, constricted at the
septum, with a prominent guttule in both cells when imma-
ture, hyaline, surrounded by a large mucilaginous sheath,
smooth-walled. Asexual morph Undetermined.

Culture characteristics: Ascospores germinating on water
agar within 12 h at room temperature. Colonies growing on
PDA, circular, dense, umbonate, edge entire in surface view
and fimbriate in lateral view, opaque, with distinct colour
zones, from periphery to middle dark grey, light grey, white
and getting darker in the middle.

Material examined: THAILAND, Chiang Rai Province,
Muang, Mae Yao, Kok River on decaying submerged wood
in the river shore, 4 December 2019, S. Boonmee and S.K.U.
Chandrasiri, SJ-KR4 (MFLU 21-0062, holotype), ex-type
living culture, MFLUCC 21-0085.

GenBank numbers: ITS =MZ538512, LSU=MZ538546,
TEF1-0=MZ567090.

Notes: The phylogenetic analysis of a combined LSU,
ITS, TEF1-a and SSU sequence dataset indicates that Longi-
pedicellata megafusiformis forms a distinct lineage basal to
L. aquatica with 94% MLBS, 1.00 BYPP support (Fig. 41).
Longipedicellata megafusiformis is different from L. apt-
rootii and L. aquatica in terms of the ascomata features in
having single loculate with a bright ostiole on the top view
and the size of ascospores (Fig. 39). However, its mucilagi-
nous sheath and septate are not significantly different from
other Longipedicellata species. Longipedicellata megafusi-
formis has larger ascospores (22-30X 7—16 pm) than other
species such as L. aptrootii (17.5-22 % 8-8.5 pm) and L.
aquatica (19-22x8.5-10.5 pm) (Dong et al. 2020b). There-
fore, we introduce L. megafusiformis as a new species in
Longipedicellata based on morphological and phylogenetic
analyses in Longipedicellata.

Submersispora W. Dong, H. Zhang & K.D. Hyde

Notes: Submersispora was introduced by Dong et al.
(2020b) to accommodate a monotypic species Submersispora
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variabilis based on morphological characteristics and phylo-
genetic placement. The genus is characterized by freshwater
inhabitants, slender semi-macronematous conidiophores and
having variable in shaped chlamydospore-like conidia.

Submersispora variabilis W. Dong, H. Zhang & K.D. Hyde,
in Dong et al., Fungal Diversity 105: 440 (2020)

Index Fungorum number: 1F557917; Facesofungi num-
ber: FoF 08720; Fig. 40

Saprobic on decaying submerged wood in the river.
Sexual morph Undetermined. Asexual morph Colonies
on natural substrate superficial, solitary, scattered, gregari-
ous black. Mycelium immersed in natural substrate. Con-
idiophores rather short, 9-26 um long, 2—4 ym wide, semi-
macronematous, mononematous, cylindrical, unbranched,
septate, pale brown, thin and smooth-walled. Conidiogenous
cells monoblastic, holoblastic, determinate, pale brown.
Conidia 47-74 x 5079 pum (x=61 X 57 um, n=10), acrog-
enous, solitary, globose to subglobose, sometimes ellipsoidal
to oblong, muriform, multi-septate, constricted at the septa,
composed of angular cells, no septa when mature, brown to
dark black, smooth-walled.

Culture characteristics: Conidia germinating on PDA
within 12 h at room temperature. Colonies circular, reaching
2.5 cm in 3 weeks at room temperature, mycelium superfi-
cial, flat, slightly crenate edge, bright grey in surface, dark
in reverse, with radially white grey arranges at the margin.

Material examined: THAILAND, Chiang Mai, Mae Ai
District, Tha Ton, Kok River, on decaying submerged wood
in the river shore, 9 December 2019, S. Boonmee and N.
Huanraluek, N-KR15 (MFLU 21-0063, new record), living
culture, MFLUCC 21-0086.

GenBank numbers: 1TS = MZ538527,
LSU=MZ538561, SSU=MZ538575, RPB2=MZ567114,
TEF1-0=MZ567103.

Notes: Our new collection is a typical Submersispora
species, and it shares similar morphology with Submersis-
pora variabilis in the features of conidia (Dong et al. 2020b;
see Fig. 67). The multigene phylogenetic analysis showed
that our isolated MFLUCC 21-0086 clustered with the type
species S. variabilis with 100% MLBS, 1.00 BYPP support
(Fig. 41). Therefore, we identify our collection (Fig. 40) as
a new record for S. variabilis from Thailand.

Lophiostomataceae Sacc.

Notes: Lophiostomataceae was introduced by Saccardo
(1883). The intergeneric relationships of the family have
been well-studied by Thambugala et al. (2015), who pro-
vided a backbone tree for Lophiostomataceae and accepted
16 genera in Lophiostomataceae based on morphology and
a multigene phylogenetic analysis. Eight additional genera
have been introduced in this family (Wanasinghe et al. 2018;
Hashimoto et al. 2018). Recently, Andreasen et al. (2021)
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Fig. 40 Submersispora variabilis (MFLU 21-0063, new record). a, b Appearance of fungal colonies on woody substrate. c—e Conidiophores
with conidia. f, g Close up of conidia. h, i Culture on PDA from surface and reverse. Scale bars: c—e=20 pm, f~g=10 pm

synonymized 14 genera under Lophiostoma and accepted
11 genera in Lophiostomataceae. Members of this family
are characterized by immersed to erumpent, carbonaceous
to coriaceous ascomata with rounded or slit-like ostioles,
mostly clavate asci, one to multi-septate, hyaline to dark
brown ascospores with terminal appendages or mucilaginous
sheaths (Thambugala et al. 2015; Hashimoto et al. 2018;
Hongsanan et al. 2020a). Most species of Lophiostomata-
ceae are reported as saprobes from terrestrial, freshwater,
and marine environments. (Thambugala et al. 2015; Hashi-
moto et al. 2018; Bao et al. 2019b; Mapook et al. 2020;
Hongsanan et al. 2020a).

Lophiostoma Ces. & De Not.

Notes: Lophiostoma is a large genus included more 100
species (Hongsanan et al. 2020a). Members of Lophiostoma
is characterized by laterally compressed or crest-like apices
ascomata and common found saprobes on dead plants in
aquatic and terrestrial habitats (Hirayama and Tanaka 2011;
Thambugala et al. 2015). In this study, we provided on new
host and geographical records for Lophiostoma caudatum
and L. clematidis-vitalbae for Uzbekistan.

Lophiostoma caudatum Fabre, Annls Sci. Nat., Bot., sér. 6
9: 103 (1879) [1878]
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Fig.41 Phylogram generated

Longipedicellata aquatica MFLUCC 19-0340
from maximum likelihood anal- e s 1
ysis based on combined LSU, 79/- | Longipedicellata aquatica MFLUCC 21-0083
ITS, TEF1-a and SSU sequence
data of genera in Longipedicel- Longipedicellata aquatica MFLUCC 19-0324 g‘
lataceae. The tree is rooted o%
with Bambusicola bambusae 96/~ Longipedicellata aquatica MFLUCC 21-0084 S
(MFLUCC 11-0614). Bootstrap ~ - &
support values for maximum 94/1.00 [ Longipedicellata aquatica MFLUCC 21-0100 §-
likelihood (MLBS, left 1 =
ikelihood ( S, le ) equa Longipedicellata aquatica MFLUCC 17-2334 S N
to or greater than 70% is given 2 §
above .the nOdeS'_ Bz}yeSIan Longipedicellata megafusiformis MFLUCC 21-0085 QS.
posterior probabilities (BYPP, 100/1.00 "g
right) equal to or greater than Longipedicellata aptrootii MFLUCC 18-0988 =
0.95 are given above the nodes. %
Ex-type strains are in bold and Longipedicellata aptrootii MFLUCC 10-0297 §
newly generated sequences are =
in blue 100/1.00 95/1.00 Longipedicellata aptrootii MFLUCC 16-0384 %
)
Longipedicellata aptrootii MFLUCC 16-0244 %
Submersispora variabilis MFLUCC 21-0086
100/1.00 P Submersispora
Submersispora variabilis MFLUCC 17-2360
100/1.00[ Pseudoxylomyces elegans MFLUCC 17-2350
-/0[26 | Pseudoxylomyces elegans KT 2887 Pseudoxylomyces
—_ Pseudoxylomyces aquaticus KUMCC 17-0312
Bambusicola bambusae MFLUCC 11-0614 Bambusicolaceae
0.01 Outgroup

Index Fungorum number: IF185164; Facesoffungi num-
ber: FoF 00826; Fig. 42

= Sigarispora caudata (Fabre) Thambug., Qing Tian,
Kaz. Tanaka & K.D. Hyde, in Thambugala et al., Fungal
Diversity 74: 241 (2015)

Saprobic on dead stem of Cousinia umbrosa in a terres-
trial habitat. Sexual morph Ascomata 322-349 pm high,
191-251 pm diam. (x=336x211 pm, n=10), scattered,
immersed to semi-immersed, papilla erumpent through
host surface, flattened at the base, coriaceous, black, ostio-
late. Ostiole 128-175x35-39 pm wide (x=146x37 pm,
n=>5), slit-like, central, with a crest-like apex and a pore-
like opening, elongated, irregular wall, filled with hyaline
periphyses. Peridium 25-47 pm wide (x=35 pm, n=13),
wider at the apex and thinner at the base, with dark brown
to lightly pigmented, thin-walled cells of textura angularis,
cells towards the inside lighter and darker towards outside,
merging with the host tissues. Hamathecium composed of
numerous, 1-2 um wide, filamentous, septate, pseudopara-
physes. Asci 89-215%x12-13.5 pm (x=114x 13 pm, n=10),
8-spored, bitunicate, fissitunicate, clavate, with an apically
rounded and a bulbous pedicel. Ascospores 23-28 X 57 pm
(x=25x6 pum, n=18), biseriate, overlapping, brown to dark
brown, fusiform with narrow, acute ends, usually 3-6 sep-
tate, not constricted at the central septum, guttulate, lacking
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a mucilaginous sheath, smooth-walled. Asexual morph
Undetermined.

Material examined: UZBEKISTAN, Jizzakh Province,
Zaamin District, Zaamin National Nature Park, river of Etti-
suv, Turkestan range of Pamir-Alay Mountains, on dead stem
of Cousinia umbrosa Bunge (Compositae), 11 July 2019,
Y. Gafforov and T. Kholmuradova, YG-Z2-1 (TASM 6156,
new host and geographical record).

GenBank Numbers: ITS =MZ576205, LSU=MZ577238,
SSU=MZ577240, TEF1-a=MZ605436.

Notes: In phylogenetic analysis of Lophiostoma, our strain
(TASM 6156) clusters with the reliable strain Lophiostoma
caudatum (KT 530) with 83% MLBS, 0.99 BYPP (Fig. 44).
However, our strain shares similar morphological characters
of ascomata, asci and ascospores (Fig. 42) with L. caudatum
(KT 530) (Thambugala et al. 2015). Pairwise comparison of
the ITS, LSU, SSU and TEF1-a sequences of L. caudatum
(TASM 6156) and L. caudatum (KT 530) reveals 0.61% in
ITS, 0.11% in LSU and SSU, and 0.61% in TEF1-« are not
significantly different. Therefore, L. caudatum is reported as
a new host and geographical record on Cousinia umbrosa
for Uzbekistan.

Lophiostoma clematidis-vitalbae Andreasen, Jaklitsch &
Voglmayr, in Andreasen et al., Persoonia 46: 251 (2021)



Fungal Diversity (2021) 111:1-335

Fig.42 Lophiostoma caudatum (TASM 6156, new host and geo- paraphyses. g—i Asci. j-m Ascospores. Scale bars: ¢, d=50 um, e-
graphical record). a, b Appearance of ascomata on host surface. ¢ i=20 um, j-m=10 pm
Vertical section of ascoma. d Ostiolar canal. e Peridium. f Pseudo-
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Index Fungorum number: IF838978; Facesoffungi num-
ber: FoF 07294; Fig. 43

= Sigarispora clematidis Phukhams. & K.D. Hyde, in
Phukhamsakda et al., Fungal Diversity 102: 53 (2020)

Saprobic on dead stem of unknown host. Sexual
morph Ascomata 504-534 pm high, 372-473 pm diam.
(x=523%x413 pm, n=10), solitary or aggregated, semi-
immersed to superficial, with only black shiny ostioles visi-
ble, globose, coriaceous, dark brown to black, rough-walled,
ostiolate. Ostioles 165-213 x25-98 pm (x=193 X 52 um,
n=35), with a crest-like apex and a pore-like opening, cen-
tral, elongated and laterally compressed, irregular wall,
filled with hyaline periphyses. Peridium 62—-82 pm wide
(x=70 pm, n=20), wider at the apex, thinner at the base,
with lightly pigmented dark brown to black, thick-walled
cells of textura angularis, cell towards the inside lighter,
somewhat flattened. Hamathecium composed of numerous,
dense, 1.8-2.3 um wide, filamentous, septate, pseudopara-
physes. Asci 93—111x 11-14 ym (x=101x 12 pm, n=230),
8-spored, bitunicate, fissitunicate, clavate, with furcate pedi-
cel, rounded at the apex, with an ocular chamber. Ascospores
19-25x5-7 um (x=23 X 6 um, n=50), bi-seriate or par-
tially overlapping, broad fusiform, tapering towards the
ends, initially hyaline, becoming yellowish brown at matu-
rity, acute ends, mostly curved, 1-5 transversely eusepta,
slightly constricted at the septa, cells above central septum
swollen, a guttulate, with 5-9 um long sheath drawn out
to form polar appendages. Asexual morph Undetermined.

Material examined: UZBEKISTAN, Jizzakh Province,
Zaamin District, Zaamin National Nature Park, river of Etti-
suv, Turkestan range of Pamir-Alay Mountains, on dead stem
of Lonicera sp. (Caprifoliaceae), 10 July 2019, Y. Gafforov
and T. Kholmuradova YG-Z32-2 (TASM 6157, new host
and geographical record).

GenBank accession numbers: I1TS =MZ576206,
LSU=MZ577239, SSU=MZ577241, TEF1-a=MZ605437,
RPB2=MZ605438.

Notes: In phylogenetic analysis of Lophiostoma, our
strains (TASM 6157) clusters with the ex-type strain Lophi-
ostoma clematidis-vitalbae IMFLUCC 16-1368) with 0.98
BYPP (Fig. 44). Our strain (Fig. 43) shares similar ascomata,
asci and ascospores features identical to the type strain L.
clematidis-vitalbae (MFLUCC 16-1368) (Phukhamsakda
et al. 2020). Therefore, L. clematidis-vitalbae is reported as
a new host and geographical record on Cousinia umbrosa
for Uzbekistan.

Vaginatispora K.D. Hydes

Notes: Vaginatispora was introduced by Hyde (1995)
to accommodate Vaginatispora aquatica, which was pre-
viously placed in Massrinaceae. Thambugala et al. (2015)
treated Vaginatispora as a separate genus in Lophiostomata-
ceae with two new combinations, V. aquatica and V. fucklii.
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Vaginatispora fucklii was later transferred to Neovaginatis-
pora (Hashimoto et al. 2018). Six new species and a new
combination V. armatispora were introduced in this genus
(Wanasinghe et al. 2016; Devadatha et al. 2017; Hashimoto
etal. 2018; Hyde et al. 2019; Jayasiri et al. 2019). Currently,
nine species are included in this genus (Hashimoto et al.
2018; Hyde et al. 2019; Jayasiri et al. 2019). Vaginatispora
species are characterized by depressed globose ascomata,
immersed beneath a blackened neck, with a slot-like osti-
ole, numerous filamentous pseudoparaphyses, cylindrical
to clavate asci and narrowly ellipsoidal, hyaline, 1-septate
ascospores with a mucilaginous collar around its equator,
having single large guttules in each cell, and a spreading
papilionaceous sheath (Thambugala et al. 2015; Hashimoto
et al. 2018; Hyde et al. 2020b).

Vaginatispora nypae Jayasiri, E.B.G. Jones & K.D. Hyde,
Mycosphere 10(1): 84 (2019)

Index Fungorum number: IF555558; Facesoffungi num-
ber: FoF 05264; Fig. 45

Saprobic on submerged decaying wood. Sexual
morph Ascomata 250-420 pm high, 210-270 pm diam.
(x=299 x247 um, n=10), scattered to gregarious,
immersed, coriaceous, dark brown to black, subglobose,
ostiolate. Ostiole slit-like, elongated, with a pore-like open-
ing, plugged by hyaline, filamentous hyphae, and occasion-
ally lighter colour, periphysate. Peridium 30-60 um wide,
circular, symmetric, dark brown to black layers, somewhat
flattened cells of textura angularis, inner stratum compris-
ing hyaline cell layers of textura angularis. Hamathecium
comprising numerous, filamentous, branched septate, pseu-
doparaphyses 1.5-2 um wide (x=1.8 um, n=30). Asci
80-108 X 13—15 pum (x=94x 14.5 um, n=20), 8-spored,
bitunicate, fissitunicate, cylindrical-clavate, short-pedi-
cellate, apex rounded with a minute ocular chamber.
Ascospores 26-29 X 67 um (x=27 X 6 um, n=230), uni- to
bi-seriate, overlapping, hyaline, fusiform with narrow, acute
ends, 1-septate, slightly constricted at the septum, smooth-
walled, guttulate, with a prominent mucilaginous sheath.
Asexual morph Undetermined.

Culture characters: Conidia germinated on PDA within
24 h. Colonies on PDA reaching 3—4 cm diam., after 4 weeks
at room temperature, colonies irregular, medium dense,
brown to grey in top view with pale brown edge. Lower
surface dark brown with radially arranges margin.

Material examined: THAILAND, Yasothon Province,
Thai Charoen District, Kham Phi, on decaying wood sub-
merged in a River, 13 November 2018, D.F. Bao, B154
(MFLU 20-0424, new record), living culture, MFLUCC
20-0101.

GenBank numbers: ITS =MZ490791, LSU=MZ501207,
SSU=MZ490777, TEF1-a=MZ501207.
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Fig. 43 Lophiostoma clematidis-vitalbae (TASM 6157, new host ostiole. g Pseudoparaphyses. h Peridium. i-m Asci. n—q Ascospores.
and geographical record). a—c Appearance of ascomata on host sur- Scale bars: d, e=100 um, f~h =50 pm, i-m =20 pm, n—-q=10 um
face. d Vertical section of ascoma. e Ostiolar canal. f Periphyses at
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Lophiostoma ravennicum MFLUCC 14-0005

Lophiostoma junci MFLUCC 14-0938
Lophiostoma scrophulariicola MFLUCC 17-0689

Lophiostoma coronillae MFLUCC 14-0941

-0.93 Lophiostoma ononidis MFLUCC 14-0613

85/0.99.

Lophiostoma arundinis KT 606
Lophiostoma rosicola MFLU 15-1888

Lophiostoma cf. clavatum CBS 147278

Lophiostoma caudatum KT 530

Lophiostoma caudatum TASM 6156

098 Lophiostoma clematidicola MFLUCC 16-0446
Lophiostoma submuriforme CBS 147274
Lophiostoma clematidis-vitalbae TASM 6157
Lophiostoma clematidis-vitalbae MFLUCC 16-1368
Lophiostoma carpini CBS 147279

-/0.99. 100/1.00] Lophiostoma caulium KT 633
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Lophiostoma montanae MFLUCC 16-0999
Lophiostoma medicaginicola MFLUCC 17 0681
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99/0.99 1 Lophiostoma winteri KT 740
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76/0.99

Loph paramacr MFLUCC 11-0463
Lophiostoma semiliberum KT 622

Lophiostoma semiliberum KT 828

Lophiostoma semiliberum KT 652

Lophiostoma macrostomum KT 635/HHUF 27290

Lophiostoma macrostomum KT 709/HHUF 27293

Lophiostoma macrostomum KT 508

Lophiostoma crenatum AFTOL ID 1581

Lophiostoma multiseptatum CBS 623.86

hi It KT 604/JCM17668
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Lophiostoma spartii-juncei MFLUCC 13-0351
Lophiostoma pseudodictyosporium MFLUCC 13-0451

100/0.99 r— Loph ipp l KT 1124
L— Lophiostoma biappendiculatum KT 975
-l Lophi rosaecae MFLUCC 17-0807

Lophiostoma jotunheimenense CBS 147522
Lophiost helichrysi IT 1296

76/- Lophiostoma compressum IFRD 2014

Lophiostoma compressum CBS 147276

Platystomum rosae MFLUCC 15-0633

Platystomum salicicola MFLUCC 15-0632

Platystomum crataegi MFLUCC 14-0925

loor Platystomum actinidiae KT 521

Platystomum actinidiae KT 534

710991 Lophiostoma caespitosum MFLUCC 13-0442

A Lophiostoma caespitosum MFLUCC 14-0993

Lophiostoma caespitosum CBS 147391

Lophiostoma fusisporum CBS 147891

Lophiostoma dictyosporum CBS 147389

Lophi sagittiforme KT 1934

86/0.92r Lophiostoma macrostomoides CBS 123097
Lophiostoma macrostomoides CBS 147277
Lophiostoma macrostomoides CBS 147523
19.991 Lophiostoma pseudomacrostomum CBS 147525
Lophiostoma pseudomacrostomum CBS147526
Lophiostoma heterosporum AFTOL ID 1036
100/1.00 [- Lophiostoma japonicum KT 686.1
Lophiostoma japonicum KT 573
Lophiostoma scabridisporum BCC 22835
Lophiostoma scabridisporum BCC 22836
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95/)).

100/1.00

Fig.44 Phylogram generated from maximum likelihood analysis
based on combined SSU, LSU, ITS, TEF1-a and RPB2 sequence
data for Lophiostomataceae. One hundred twelve strains are included
in the combined analyses which comprise a total of 4199 characters.
Teichospora rubriostiolata TR7 and Teichospora trabicola C134
are selected as the outgroup taxa. The best RAXML tree with a final
likelihood value of — 30611.078207 is presented. RAXML analy-
sis yielded 1567 distinct alignment patterns and 25.77% of undeter-
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mined characters or gaps. Estimated base frequencies were as fol-
lows: A=0.248812, C=0.247504, G=0.267733, T=0.235951, with
substitution rates AC=1.717311, AG=4.965346, AT=1.578028,
CG=1.454739, CT=10.722777, GT =1.000000; gamma distribution
shape parameter alpha=0.639152. Support values for maximum like-
lihood (MLBS, left) greater than 70% and Bayesian posterior prob-
abilities (BYPP, right) greater than 0.90 are given at the nodes. Ex-
type strains are in bold and newly generated sequences are in blue
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Fig. 44 (continued)

Notes: Vaginatispora nypae was introduced by Jayasiri
et al. (2019), which was recorded from pericarp of fallen
fruit of Nypa fruticans on terrestrial habitat in Thailand.
Based on our phylogenetic analysis of combined LSU,
SSU, ITS, TEF1-a and RPB2 sequence data, our isolate
(MFLUCC 20-0101) clustered with the ex-type strain of
Vaginatispora nypae (MFLUCC 18-1543) with 100%
MLBS, 1.00 BYPP support (Fig. 46). Our isolate appears
quite similar to V. nypae, in that they have similar shaped
asci and ascospores. However, our isolate has larger asci
(80—-108 % 13—15 pm vs. 75-85x 11-13 pm) and ascospores
(26-29 X 67 um vs. 22-26 X 10-13 pm), which may be
explained by the different habitats (Fig. 45). Our isolate
was collected from a freshwater habitat, while the strain of
MFLUCC 18-1543 was collected from a terrestrial habitat.
A comparison of the ITS and TEF1« nucleotides of V. nypae
(MFLUCC 18-0245) and a new strain (MFLUCC 20-0101)
revealed 2 bp (0.38%) and 6 bp (0.6%) nucleotide differences
respectively. This indicates that our new strain is V. nypae
(Jeewon and Hyde 2016). Therefore, we introduce this iso-
late as a new record of V. nypae from a freshwater habitat.

Lophiotremataceae K. Hiray. & Kaz.

Notes: Hirayama and Tanaka (2011) introduced Lophio-
tremataceae to accommodate Lophiotrema based on mor-
phological characters and molecular phylogenetic analyses
of LSU and SSU sequence data. Hashimoto et al. (2017)
revised the family using morphological data and multigene
phylogenetic analyses of ITS, LSU, RPB2, SSU and TEF1-a.
In the most recent outline of Dothideomycetes, Hongsanan

Ps i brunneospora KH 227 iI"‘II'II'IIIII

et al. (2020a) accepted seven genera in this family viz.
Atrocalyx, Crassimassarina, Cryptoclypeus, Galeaticarpa,
Koordersiella, Lophiotrema and Pseudocryptoclypeus. An
updated phylogenetic tree for Lophiotremataceae is pre-
sented in Fig. 50.

Lophiotrema Sacc.

Notes: Lophiotrema is one of the oldest genera in Ple-
osporales of which the species are characterized by
immersed ascomata with a crest-like ostiolar neck and cylin-
drical asci (Hashimoto et al. 2017). Species in this genus are
commonly found as saprobic on various plant species and
plant-based substrates in terrestrial (Holm and Holm 1988),
freshwater (Hyde and Aptroot 1998), and marine environ-
ments (Hongsanan et al. 2020a). Currently there are 38 spe-
cies that are included in this genus but only eight species
have been confirmed by molecular data (Hongsanan et al.
2020a). In this study, we introduce a new species and two
new host records from Yunnan, China.

Lophiotrema hydei J.F. Zhang, ].K. Liu & Z.Y. Liu, Phyto-
taxa 379(2): 172 (2018)

Index Fungorum number: IF555509; Facesoffungi num-
ber: FoF 05216; Fig. 47

Saprobic on wood of Rosa sp. Sexual morph: Asco-
mata 220-300 x 200-250 pm (x=261 %229 pm, n=10),
solitary or gregarious, immersed to erumpent through
host tissue, globose to subglobose, brown to dark brown,
uni-loculate, glabrous, ostiolate. Ostiole mostly central.
Peridium 20-40 pm wide, composed of angular cells, outer
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Fig.45 Vaginatispora nypae (MFLU 20-0424, new record). a—c
Ascomata on submerged wood. d Section of ascoma. e Ostiolar canal.
f Peridium. g Pseudoparaphyses. h-1 Asci. m—p Ascospore. q, r Cul-

@ Springer

ture on MEA from upper and lower views. Scale bars: a=1000 pm,
b, ¢=200 pm, d=100 pm, e, f=50 pm, g-1=20 pm, m-p=15 pm
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distinct alignment patterns, with 26.20% undetermined characters
or gaps. Estimated base frequencies were as follows: A=0.248486,
C=0.247993, G=0.267004, T=0.236517; substitution rates
AC=1.626883, AG=4.007531, AT=1.289884, CG=1.323552,
CT=8.595651, GT=1.000000; gamma distribution shape parameter
a=0.180969. Support values for maximum likelihood (MLBS, left)
above than 75% and Bayesian posterior probabilities (BYPP, right)
greater than 0.95 are given at the nodes. Ex-type strains are in bold
and newly generated sequence is in blue

Fig.46 Phylogenetic tree generated from maximum likelihood (ML)
analysis based on combined LSU, SSU, ITS, TEFl-a and RPB2
sequence data for the species from Melanommataceae. Teichos-
pora trabicola (C 134E) and T. rubriostiolata (TR 7) are used as the
outgroup taxa. The dataset comprised 4379 characters after align-
ment including gaps (LSU=2883 bp, SSU=966 bp, ITS=523 bp,
TEF1-a=1001 bp and RPB2=1006 bp). The RAXML analysis of
the combined dataset yielded a best scoring tree with a final ML opti-
mization likelihood value of — 26352.113239. The matrix had 1530

layer, dark brown, thick-walled cells, inner layer, hyaline
with thin-walled cells. Hamathecium composed of numer-
ous, 1.5-2.5 um wide, filamentous, septate, branched,

cellular pseudoparaphyses. Asci 80-120x 10-13 um
(x=105% 11 um, n=20), 8-spored, bitunicate, fissituni-
cate, cylindrical to cylindric-clavate, short pedicellate,
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.

Fig.47 Lophiotrema hydei (HKAS 115782, new host record). a, b Asci. k-0 Ascospores. p, q Culture characteristic on PDA (p=from
Appearance of ascomata on host surface. ¢ Longitudinal section of above, q=from below). Scale bars: ¢=100 pm, d, f-j=20 pm,
an ascoma. d Section of the peridium cells. e Pseudoparaphyses. f—j e=5pm, k-0=10 pm, p, =10 mm
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apically rounded, with a minute ocular chamber. Ascospores
25-35%x4-7 um (x=31x5.5 pm, n=230), overlapping bi-
seriate, fusiform, hyaline, straight or slightly curved, 1-sep-
tate, the upper cell is longer than the lower cell, deeply
constricted at the septum, narrower towards both ends,
smooth-walled, guttulate. Asexual morph Undetermined.

Culture characteristics: Ascospores germinating on PDA
within 24 h and germ tubes arising from both ends. Colonies
on PDA, slow growing, reaching 2 cm diam. after 4 weeks
of incubation at room temperature, initially white becoming
blackish brown at maturity, slightly effuse, radially with an
undulate edge, reverse blackish brown.

Material examined: CHINA, Yunnan, Diqing Auton-
omous Prefecture, Shangri-La, Xiaozhongdianzhen
(27.468883°N 99.845828°E), 2958 m, on dead wood of
Rosa sp. (Rosaceae), 30 August 2020, GC Ren, DQ33
(HKAS 115782, new host record), living culture could not
maintain.

GenBank numbers: ITS = MZ493297, LSU = MZ493311,
SSU = MZ493283, TEF1-a = MZ508406.

Notes: Zhang et al. (2018) introduced Lophiotrema hydei
as a saprobe on herbaceous plant from Guizhou Province,
China. In this study, we found a new strain that grouped
with the ex-type strain of L. hydei in multi-gene phyloge-
netic analysis with 98% MLBS support (Fig. 50). There
were no nucleotide differences between these two strains
in SSU, LSU, ITS and TEF1-a. The asci of the new iso-
late are comparatively larger (80-120 % 10—-13 pm vs.
78-89(—99) X 6.9-8.8 um), but other features are similar in
dimensions (Fig. 47). Therefore, we identify our collection
as a new host record of Lophiotrema hydei on Rosa sp. from
Yunnan Province, China.

Lophiotrema lincangensis Wanas. & K.D. Hyde, sp. nov.

Index Fungorum number: IF558584; Facesoffungi num-
ber: FoF 09948; Fig. 48

Etymology: The specific epithet “lincangensis” refers to
the Lincang City, Yunnan Province, China where the type
was collected.

Holotype: HKAS 115777

Saprobic on dead twigs of Fagaceae sp. Sexual
morph: Ascomata 140—180 pm high, 120-160 pm diam.
(x=158% 139 pm, n=10), solitary or gregarious, immersed
to erumpent through host tissue, globose to subglobose,
brown to dark brown, uni-loculate, glabrous, ostiolate. Osti-
ole mostly central, minute papilla. Peridium 15-30 pm wide,
composed of angular, pseudoparenchymatous cells, outer
layer, dark brown, thick-walled cells, inner layer, hyaline
with thin-walled cells. Hamathecium composed of numer-
ous, 1.5-2 um wide, filamentous, septate, cellular pseu-
doparaphyses. Asci 50-90%X6.5-9 um (x=63.5X7.5 um,
n=20), 8-spored, bitunicate, fissitunicate, cylindrical to
cylindric-clavate, short pedicellate, apically rounded, with

a minute ocular chamber. Ascospores 16-22 X 3-4 pm
(x=19.5x3 pm, n=30), overlapping bi-seriate, fusiform,
hyaline, straight or slightly curved, one-celled when young
and become inconspicuously 1-septate at maturation, the
upper cell is longer than the lower cell, constricted at the
septum, narrower towards both end cells, smooth-walled,
guttules. Asexual morph Undetermined.

Culture characteristics: Ascospores germinating on PDA
within 24 h and germ tubes arising from both ends. Colonies
on PDA, slow growing, reaching 2 cm diam. after 4 weeks
of incubation at room temperature, initially white becoming
blackish brown at maturity, slightly effuse, radially with a
smooth edge, blackish brown.

Material examined: CHINA, Yunnan, Lincang City,
Linxiang, 24.883878° N 100.092519° E, on dead twigs of
Fagaceae sp., 10 August 2020, GC Ren, LC21-01 (HKAS
115777, holotype), ex-type living culture could not main-
tain; ibid. LC21-03 (HKAS 115778), living culture could
not maintain.

GenBank numbers: 1TS =MZ493298, MZ493299,
LSU=MZ493312, MZ493313, SSU=MZ493284,
MZ493285, RPB2=MZ508416, MZ508417,
TEF1-a0=MZ508407, MZ508408.

Notes: During our investigation on the woody-based
microfungi in Yunnan, two isolates were recovered from
Fagaceae hosts in Lincang City. Morphological character-
istics such as asci and ascospores fit well within the species
concept of Lophiotrema (Fig. 48). In our phylogenetic study,
these new strains clustered with L. hydei and L. mucilagi-
nosis with 100% MLBS support (Fig. 50). Comparatively,
our new collections had smaller asci and conidia than these
two species (see notes of L. hydei). A nucleotide base com-
parison of ITS (513 bp) among our new strains, L. hydei
and L. mucilaginosis reveals 23 bp (4.5%) and 24 bp (4.7%)
base pair differences (Jeewon and Hyde 2016). The TEF1-a
nucleotides (889 bp) comparison of the two species with our
new strain reveals 29 bp (3.3%) and 24 bp (2.7%) difference
respectively. The RPB2 nucleotides comparison (953 bp)
of with L. mucilaginosis and our new strains reveals 54 bp
(5.6%) base pair differences. Whereas L. hydei is lacking of
RPB2 sequence data.

Lophiotrema neoarundinariae Y. Zhang ter, Kaz. Tanaka &
K.D. Hyde [as 'neoarundinaria'], Stud. Mycol. 64: 97 (2009)

Index Fungorum number: IF836880; Facesoffungi num-
ber: FoF 09949; Fig. 49

= Didymosphaeria arundinariae Ellis & Everh., N. Amer.
Pyren. (Newfield): 732 (1892)

Saprobic on dead twigs of Prunus sp. Sexual morph:
Ascomata 200-300 pm high, 150-200 pm diam.
(x=248x180.5 pm, n=10), solitary or gregarious,
immersed to erumpent through host tissue, subglobose
or obpyriform, brown to dark brown, ostiolate. Ostiole
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Fig. 48 Lophiotrema lincangensis (HKAS 115777, holotype). a, b j—0 Ascospores. p Germinated ascospore. q, r Culture characteristic
Appearance of ascomata on host surface. ¢ Longitudinal section of on PDA (q=from above, r=from below). Scale bars: ¢=100 pm, d,
an ascoma. d Section of the peridium. e Pseudoparaphyses. f-i Asci. f-i=20 pm, e=5 pm, j-p=10 pm, q, r=10 mm
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50-80 pm long, 40-60 pm diam., carbonaceous, mostly
central, minute papilla, with crest-like opening, filled with
hyaline periphysate. Peridium 10-15 pm wide at the base,
12-20 pm wide at sides, composed of flattened, angular,
pseudoparenchymatous cells, outer layer, dark brown, thick-
walled cells, inner layer, hyaline with thin-walled cells.
Hamathecium composed of numerous, 1.5-2 ym wide, fila-
mentous, septate, branched, cellular pseudoparaphyses. Asci
80-120 % 8-9 pum (x =98 X 8 um, n=20), 8-spored, bituni-
cate, fissitunicate, cylindrical, subsessile to short pedicellate,
apically rounded, with a minute ocular chamber. Ascospores
20-30x3.5-4.5 um (x=23 x4 um, n=30), overlapping bi-
seriate, fusiform, hyaline, straight or slightly curved, one-
celled when young, becoming 3-septate at maturation, the
upper cell is longer than the lower cell, constricted at the
septa, narrower towards both end cells, smooth-walled, with
guttules. Asexual morph Undetermined.

Culture characteristics: Ascospores germinating on PDA
within 24 h and germ tubes arising from both end cells.
Colonies on PDA, reaching 4 cm diam. after 4 weeks of
incubation at room temperature, initially white becoming
dirty white to creamy, flattened, with a smooth edge, reverse
dark brown, with pale grey margin.

Material examined: CHINA, Yunnan, Kunming, Xia-
okong Mountain, 25.171311° N 102.703690° E, on dead
twigs of Prunus sp., 21 December 2019, CG Ren, KMO007
HKAS 115779, new host record), living culture (KUMUCC
21-0037).

GenBank numbers: 1TS = MZ493302,
LSU=MZ493316, SSU=MZ493288, RPB2 =MZ508420,
TEF1-a=MZ508411.

Notes: Zhang et al. (2009) introduced Lophiotrema neo-
arundinariae comb. nov. to accommodate taxon which was
previously described as Didymosphaeria arundinariae.
Schoch et al. (2009a), Tanaka et al. (2009), Hirayama and
Tanaka (2011) and Hashimoto et al. (2016, 2017) provided
additional DNA based sequence data for this species. In
this study, a newly collected taxon is identified as L. neo-
arundinariae based on multigene phylogenetic analysis and
reported as a new host record on Prunus sp. from Yunnan,
China (Figs. 49 and 50).

Macrodiplodiopsidaceae Voglmayr, Jaklitsch & Crous
Notes: Macrodiplodiopsidaceae was introduced by Crous
et al. (2015) to accommodate Macrodiplodiopsis and Pseu-
dochaetosphaeronema in the suborder Massarineae. Tanaka
et al. (2015) accepted the asexual genera Camarographium,
Macrodiplodiopsis and Pseudochaetosphaeronema and Ari-
yawansa et al. (2015a) introduced Pseudomonodictys. How-
ever, Macrodiplodiopsis and Pseudochaetosphaeronema
are currently accepted in Macrodiplodiopsidaceae (Wijaya-
wardene et al. 2020). In this study, the sequences for phy-
logenetic analyses were downloaded from GenBank by

following the latest treatment in Hyde et al. (2020b) and
results of BLAST searches in NCBI. An updated phyloge-
netic tree is presented in Fig. 52. Our phylogenetic analysis
is similar to that of Hyde et al. (2020b).

Pseudochaetosphaeronema Punith.

Notes: Pseudochaetosphaeronema was introduced by
Punithalingam (1979) based on Pseudochaetosphaeronema
larense. The whole genus was treated based on asexual mor-
phology and sexual morphs were undetermined (Zhang et al.
2016b; Hyde et al. 2020b). The members of the genus can
act as human pathogens, endophytes and saprobes (Ahmed
et al. 2014; Zhang et al. 2016b; Hyde et al. 2020b). Six
species epithets are listed in Index Fungorum (2021). In
this study, we introduce a novel species of Pseudochae-
tosphaeronema collected from Thailand, and it is the first
report of the sexual morph of the genus. The tree topology
of our multigene phylogenetic analyses is similar to the latest
analysis performed by Hyde et al. (2020b).

Pseudochaetosphaeronema chiangraiense Wijesinghe,
Boonmee & K.D. Hyde, sp. nov.

Index Fungorum number: IF558549; Facesofungi num-
ber: FoF 09950; Fig. 51

Etymology: The name reflects the location from which
species was collected, Chiang Rai, Thailand.

Holotype: MFLU 21-0083

Saprobic on dead terrestrial branch of Tamarindus sp.
Sexual morph Ascomata 190-255 pm high, 190-200 pm
diam., (x=223x197 um, n=10), solitary, scattered,
immersed, erumpent on host, uni-loculate, black, globose
to subglobose. Peridium 13—17 pm wide, thin-walled, com-
posed of several layers of small, brown to pale brown cells
of textura angularis. Hamathecium comprising numerous,
2-4.5 pm wide, cellular, unbranched, pseudoparaphyses
that are septate, without constrictions at the septa. Asci
50-110% 15-30 pm (x=80x 18 pm, n=230), 8-spored, bitu-
nicate, fissitunicate, with obovoid, short distinct pedicel with
rounded end, apex rounded with a minute ocular chamber.
Ascospores 20-45x7-8 um (x=34x 7.5 pm, n=30), over-
lapping, 2-3-seriate, hyaline, fusiform, with pointed ends,
1-septate at the center, constricted at the septa, guttulate,
thick and smooth-walled. Asexual morph Undetermined.

Culture characteristics: Ascospores germinating on PDA
within 24 h. Germ tubes produced both sides of ascospore.
Colonies on PDA reaching 1-2 cm diam. after 5 days in day
light at 25 °C, colonies medium dense, flat or effuse, from
above, greenish gray in middle and pale brown at the margin,
yellowish brown in reverse side.

Material examined: THAILAND, Chiang Rai Province,
Nang Lae Village, on the dam of the pond near Lake Hill
Resort, dead branch of Tamarindus sp. (Fabaceae),10 May
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Fig.49 Lophiotrema neoarundinariane (HKAS 115779, new
record). a, b Appearance of ascomata on host surface. ¢ Longitudinal
section of an ascoma. d Section of peridium and papillate. e Pseu-
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doparaphyses. f-i Asci. j-0 Ascospores. p, q Culture characteristic
on PDA (p=from above, q=from below). Scale bars: ¢=100 pm, d,
h-i=20 pm, e=5 pm, j—0=10 pm, p, q=10 mm
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Fig. 50 Phylogram generated from maximum likelihood analysis
based on combined SSU, LSU, ITS, TEF1-a and RPB2 sequence data
to indicate the newly generated strains in Lophiotremataceae. Sixty
strains are included in the combined analyses which comprise a total
of 4357 characters. Murilentithecium clematidis (MFLUCC 14-0561
and MFLUCC 14-0562) is selected as the outgroup taxon. The best
RAXML tree with a final likelihood value of — 24211.323363 is pre-
sented. RAXML analysis yielded 1272 distinct alignment patterns and

Cryptocoryneum condensatum KT 2892
4

| Murilentithecium clematidis MFLUCC 14-0561
Murilentithecium clematidis MFLUCC 14-0562

Cryptocoryneum japonicum yone 36
Cryptocoryneum japonicum KT 3413

Cryptocoryneum japonicum KT 3291
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Cryptocoryneum condensatum CBS 122633 Cryptocoryneaceae
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Cryptocoryneum akitaense KT 3019
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g Cryptocoryneum rosae KUMCC 21-0033
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[

Outgroup

6.17% of undetermined characters or gaps. Estimated base frequen-
cies were as follows: A=0.246394, C=0.256619, G=0.267068,
T=0.229919, with substitution rates AC=1.576531, AG=4.38051,
AT=1.49611, CG=1.339907, CT=10.502267, GT=1.000000;
gamma distribution shape parameter alpha=0.450773. Bootstrap sup-
port values for maximum likelihood (MLBS, left) equal to or greater
than 70% is given above the nodes. Ex-type strains are in bold and
newly generated sequences are in blue
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f-i Asci. j-1 Ascospores. m Germinated ascospore. n, 0 Cultures on
PDA from surface and reverse. Scale bars: Scale bars: a=500 pm,
b=200 pm, ¢=100 pm, m=50 pm, e-k=20 pm, d, 1=10 pm

Fig.51 Pseudochaetosphaeronema chiangraiense (MFLU 21-0083,
holotype). a, b Appearance of ascostromata on host substrate. ¢
Longitudinal section of ascomata. d Peridium e Pseudoparaphyses.
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2020, S.N. Wijesinghe, N2 (MFLU 21-0083, holotype), ex-
type living culture, MFLUCC 21-0070.

GenBank numbers: ITS =MZ457923, LSU=MZ457922,
TEF1-a=MZ476770.

Notes: In our DNA sequence analysis, all reported mem-
bers of Pseudochaetosphaeronema and closest Camaro-
graphium strains are grouped together in Clade A in Mac-
rodiplodiopsidaceae (Fig. 52). Pseudochaetosphaeronema
chiangraiense is only known from its sexual morph (Fig. 51)
and therefore, we cannot compare it with the existing spe-
cies in this genus with respect to their asexual character-
istics (Punithalingam 1979; Ahmed et al. 2015; Zhang
et al. 2016b; Tibpromma et al. 2018; Jayasiri et al. 2019;
Hyde et al. 2020b). The BLAST searches of ITS and LSU
sequence data for our new isolate indicates high similarity
to Camarographium koreanum (CBS 117,159) and TEF1-a
sequence data indicates high similarity to Camarographium
sp. (1 NV-2015). Therefore, we include these strains in our
final multigene phylogenetic analysis and our novel iso-
late forms a distinct lineage with an unidentified Camaro-
graphium sp. (B45, B46) with 88% MLBS support (Clade
A; Fig. 52). According to the guidelines of Jeewon and Hyde
(2016) we have analysed nucleotide differences within the
rRNA gene region for further clarification. When comparing
the ITS (ITS1-5.8S-ITS2) region between our isolate with
the B45 and B46 strains, there were 48 and 43 bp (11.11%
and 9.95%) difference respectively from 432 nucleotides in
ITS. Also, in comparison of the LSU gene region of our
strain with B45 and B46 strains, we have revealed (13/774)
bp (1.67%) difference and 16/785 bp (2.03%) difference
respectively. According to these phylogenetic results we
conclude our isolate is a new species of Pseudochaeto-
sphaeronema. We introduce the species as Pseudochaeto-
sphaeronema chiangraiense collected from Thailand.

Massarinaceae Munk
Notes: We follow the latest treatment and updated
accounts of Massarinaceae in Hongsanan et al. (2020a).

Helminthosporium Link

Notes: Helminthosporium includes mostly saprobes and
pathogens on a wide range of hosts and has a worldwide
distribution (Voglmayr and Jaklitsch 2017; Tian et al. 2017;
Zhao et al. 2018a). Currently, an estimated 223 species
are accepted for Helminthosporium in Hongsanan et al.
(2020a). Zhao et al. (2018a) provided a recent account of
Helminthosporium with several new isolates. In this study,
we introduce H. chiangraiensis as a new species and provide
a supporting phylogenetic tree.

Helminthosporium chiangraiense Boonmee, Huanraluek
& K.D. Hyde, sp. nov.

Index Fungorum number: IF558539; Facesoffungi num-
ber: FoF 09192; Fig. 53

Etymology: The specific epithet “chiangraiense” refers to
it discover in Chiang Rai Province.

Holotype: MFLU 21-0064

Saprobic on dead twigs. Sexual morph Undeter-
mined. Asexual morph Hyphomycetous. Colonies
230-584 pm diam., effuse, dark brown to black, hairy.
Mycelium immersed, forming stroma-like aggregations of
dark brown pseudoparenchymatous cells. Conidiophores
168-304.5%5.5-12 (x=232X9 pm, n=20), monon-
ematous, macronematous, caespitose, erect, cylindrical,
straight to slightly flexuous, wide at the base, unbranched,
dark brown, with apical pore, multi-septate, with dark
scars, smooth-walled. Conidiogenous cells mono- to pol-
ytretic, integrated, terminal and intercalary, cylindrical,
cicatrized, with dark scars, with distinct pores. Conidia
141-207 x 14-22 (x=161x 19 pm, n=20), solitary,
obclavate, straight to slightly curved, wider below than
apex, truncate and with dark scar at base, upper cell taper-
ing towards long apex, cylindrical, apically rostrate and pale
brown, 9-13-distoseptate, smooth-walled. Conidial seces-
sion schizolytic.

Culture characteristics: Conidium germinating on PDA
within 24 h and germ tubes produced from both ends. Col-
onies on PDA reaching 20 mm diam., in 7 days at room
temperature, within a month covering the Petri dish, effuse,
hairy, mycelium radiating outwards, fimbriate edge, dense,
dark. Mycelium superficial and partly immersed, dark
brown.

Material examined: THAILAND, Chiang Rai Province,
Muang, Thasud, Mae Fah Lung University, Botanical gar-
den, on dead twigs of unidentified plant, 14 June 2019, N.
Huanraluek, CRB1 (MFLU 21-0064, holotype), ex-type liv-
ing culture, MFLUCC 21-0087.

GenBank numbers: ITS =MZ538504, LSU=MZ538538.

Notes: Helminthosporium chiangraiense is phylogeneti-
cally related to H. leucadendri, but is clearly distinguished
based on morphology and phylogeny. Phylogenetic analysis
of the combined LSU, SSU and ITS sequence data of Hel-
minthosporium taxa, our strain (MFLUCC 21-0087) clusters
with the ex-type strain H. leucadendri (CBS 135133) with
moderate support (0.95 BYPP; Fig. 54). Sequence compari-
son for the ITS region between H. chiangraiense (MFLUCC
21-0087) and H. leucadendri (CBS 135133) showed a
13.38% (76/568 bp) base pair difference (Jeewon and Hyde
2016). Helminthosporium chiangraiense is distinct from
H. leucadendri in colony features and conidial shape, size
and number of distosepta (Quaedvlieg et al. 2013; Figs. 98
and 99). Therefore, we introduce Helminthosporium chian-
graiense as a new species (Fig. 53).
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Fig. 52 Phylogram generated from maximum likelihood analysis based on combined LSU, SSU, ITS and TEF1-a sequence data representing
suborder Massarineae in Pleosporales. Related sequences are taken from Hyde et al. (2020b) and additions according to the BLAST searches
in NCBI. Fifty-eight strains are included in the combined analyses which comprised 3070 characters (798 characters for LSU, 961 characters
for SSU, 469 characters for ITS, 842 characters for TEF1-a) after alignment. Alternaria alternata (CBS 916.96) and Leptosphaeria doliolum
(CBS 505.75) in Pleosporaceae and Leptosphaeriaceae respectively (Pleosporales) were used as the outgroup taxa. The best scoring RAXML
tree with a final likelihood value of — 18300.642497 is presented. The matrix had 1007 distinct alignment patterns, with 36.82% of undeter-
mined characters or gaps. Estimated base frequencies were as follows: A=0.240587, C=0.242773, G=0.272823, T=0.243817; substitution
rates: AC=1.614921, AG=3.258874, AT=1.951323, CG=1.249772, CT=8.508461, GT = 1.000000; gamma distribution shape parameter
a=0.183977. Bootstrap support values for ML equal to or greater than 75% are given above the nodes (left side). Bayesian posterior probabili-
ties (BYPP) equal to or greater than 0.95 are given above the nodes (right side). Ex-type strains are in bold and newly generated sequence is in
blue bold
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Fig. 53 Helminthosporium chiangraiense (MFLU 21-0064, holo- m Germinated conidium. n, o Culture on PDA from surface and

type). a Colonies on natural substrate. b Punctiform conidioma. ¢ reverse. Scale bars: a=500 um, b=200 pym, ¢, e=100 pym, d, f-
Cross section of conidioma. d Cross section of conidioma cells. e m=>50 um
Conidiophores. f Conidiophore with attached conidium. g-1 Conidia.
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Fig. 54 Phylogram generated from maximum likelihood analy-
sis based on combined LSU, SSU and ITS sequence data of Hel-
minthosporium taxa (Massarinaceae) and related families. Seventy-
seven strains are included in the combined analyses which comprise
a total of 2567 characters. Cyclothyriella rubronotata (TR and TR9)
are selected as the outgroup taxa. The best RAXML tree with a final
likelihood value of — 11885.302979 is presented. RAXML analy-
sis yielded 713 distinct alignment patterns and 23.08% of undeter-
mined characters or gaps. Estimated base frequencies were as fol-
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substitution rates AC=2.645156, AG=3.449326, AT=2.077592,
CG=1.025293, CT="7.769520, GT=1.000000; gamma distribution
shape parameter alpha=0.143346. Bootstrap support values for maxi-
mum likelihood (MLBS, left) equal to or greater than 70% is given
above the nodes. Bayesian posterior probabilities (BYPP, right) equal
to or greater than 0.95 are given above the nodes. Ex-type strains are
in bold and newly generated sequence is in blue
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Nigrogranaceae Jaklitsch & Voglmayr

Notes: Nigrogranaceae was erected by Jaklitsch and Vogl-
mayr (2016) to accommodate three species of Nigrograna.
The multigene phylogenetic analysis of a combined ITS,
LSU, SSU, RPB2 and TEF1-a sequence data in Jaklitsch
and Voglmayr (2016) revealed that Biatriospora marina (the
type species of Biatriosporaceae) clusters with Nigrograna.
Hence the latter study revamped Biatriosporaceae and
established Nigrogranaceae. In addition, all the Biatrios-
pora species were transferred in Nigrograna by Jaklitsch
and Voglmayr (2016). However, it is unlikely that the strain
of Biatriospora marina used in the analyses is this species
and therefore Hongsanan et al. (2020a) maintained Biatrio-
sporaceae as a distinct family. Currently Nigrogranaceae
accommodates 16 species (both sexual and asexual morphs)
with endophytic, human pathogenic and saprobic lifestyles
(Hongsanan et al. 2020b; Zhang et al. 2020).

Nigrograna Gruyter, Verkley & Crous

Notes: Nigrograna was introduced by de Gruyter et al.
(2012) with N. mackinnonii as the type species. Jaklitsch
and Voglmayr (2016) introduced three novel taxa (viz. N.
mycophila, N. norvegica and N. obliqua) to the genus and
also synonymized Melanomma fuscidulum (= Sphaeria
fuscidula) under Nigrograna as N. fuscidula. Currently the
genus represents 16 species epithets in Index Fungorum
(2021) which were recorded from a wide range of hosts
in marine and terrestrial habitats (Hyde et al. 2017; Tib-
promma et al. 2017b; Dayarathne et al. 2020). These exist-
ing taxa have also been confirmed by DNA sequence data
in GenBank (Hongsanan et al. 2020b). Most of taxa in the
genus Nigrograna exhibit saprobic lifestyles and also were
recorded as human pathogens and endophytes with a cos-
mopolitan distribution (Kolafik 2018; Zhao et al. 2018b).
Nigrograna is characterized by having black ascomata with
clavate, short pedicellate asci and pale to chocolate brown,
fusoid to narrowly ellipsoid, septate ascospores. Recently,
Dayarathne et al. (2020) and Wanasinghe et al. (2020b)
documented three taxonomic novelties (i.e. N. magnolia, N.
samueliana and N. rhizophorae) in the genus. Nigrograna
hydei and N. obtusispora are also included to the genus by
Zhang et al. (2020).

Nigrograna jinghongensis Wanas. & K.D. Hyde, sp. nov.

Index Fungorum number: IF558601; Facesoffungi num-
ber: FoF 09951; Fig. 55

Etymology: The specific epithet “jinghongensis” refers to
the Jinghong City, Yunnan Province, China where the type
was collected.

Holotype: KUN-HKAS 115776

Saprobic on woody litter. Sexual morph: Ascomata
300—400 pum high, 220-300 pm diam. (x =347 X259 pm,
n=10), perithecioid, solitary or gregarious, immersed to

erumpent through host tissue, subglobose or obpyriform,
uni-loculate, brown to dark brown, ostiolate. Ostiole mostly
central. Peridium 10-15 pm wide at the base, 20-30 pm wide
in sides, composed of angular cells, outer layer, dark brown,
thick-walled cells, inner layer, hyaline with thin-walled cells.
Hamathecium composed of numerous, 1.5-2.5 pym wide, fil-
amentous, septate pseudoparaphyses. Asci 60-90 X 7-9 um
(x=77 %8 um, n=20), 8-spored, bitunicate, clavate to
cylindric-clavate, short pedicellate, apically rounded, with
a minute ocular chamber. Ascospores 12—15x4-5.5 pm
(x=14x4.5 ym, n=30), overlapping bi-seriate, ellipsoid,
yellowish-brown to brown, 1-septate, slightly echinulate,
guttulate. Asexual morph Undetermined.

Culture characteristics: Ascospores germinating on PDA
within 24 h and germ tubes arising from both ends. Colonies
on PDA, slow growing, reaching 2 cm diam. after 4 weeks
of incubation at room temperature, initially white becoming
dirty white to light grey at maturity, slightly effuse, radially
with an undulate edge, greyish, reverse creamy.

Material examined: CHINA, Yunnan, Xishuangbanna
Dai Autonomous Prefecture, Mengla County, Menglun-
zhen, 21.891084° N 101.305898° E, on dead woody lit-
ter, 25 November 2020, D.N. Wanasinghe, DWX01-3
(KUN-HKAS 115776, holotype), ex-type living culture
(KUMUCC 21-0035); ibid. DWX01-3-2 (KUN-HKAS
115775), living culture (KUMUCC 21-0036).

GenBank numbers: 1TS =MZ493303, MZ493304,
LSU=MZ493317, MZ493318, SSU=MZ493289,
MZ493290, RPB2 =MZ508421, MZ508422,
TEF1-a=MZ508412, MZ508413.

Notes: In the multigene phylogeny, Nigrograna jinghon-
gensis (KUMUCC 21-0035 and KUMUCC 21-0036) clus-
tered as a sister taxon to N. yasuniana and Nigrograna sp.
(MFLUCC 17-2663) with 100% MLBS support (Fig. 56).
The sequence comparison between our new strain and N.
yasuniana, ITS had 0.63%, TEF1-a had 2.46% and RPB2
had 6.34% base pair variations. Nigrograna yasuniana was
previously documented as an endophyte on Conceveiba
guianensis (Euphorbiaceae) from Ecuador. Unfortunately,
sufficient morphological data are not available for N. yasuni-
ana to compare with our novel taxon. Based on its morphol-
ogy and phylogenetic placement, we therefore, introduce
Nigrograna jinghongensis as a new species (Fig. 55).

Occultibambusaceae D.Q. Dai & K.D. Hyde

Notes: Occultibambusaceae is characterized by solitary,
scattered, immersed, subglobose, dark brown, uni- or multi-
loculate ascostromata, bitunicate, fissitunicate, (6)—8-spored,
shortly pedicellate, cylindrical to clavate asci, and 1-3-seri-
ate, fusiform, sometimes asymmetric, hyaline or pale brown
to dark brown, 1-3-septate ascospores with or without
sheath (Doilom et al. 2016; Hyde et al. 2016; Jayasiri et al.
2016; Dai et al. 2017; Zhang et al. 2017; Tibpromma et al.
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Fig. 55 Nigrograna jinghongensis (KUN-HKAS 115776, holotype). g-i Asci. j—0 Ascospores. Scale bars: d=100 pm, e, g-i=20 pm,
a—c Appearance of ascomata on host surface. d Longitudinal section f=5pm, j~0=10 pm
of an ascoma. e Section of the peridium cells. f Pseudoparaphyses.
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Fig. 56 Phylogram generated from the best scoring of the RAXML
tree based on combined SSU, LSU, ITS, TEF1-a and RPB2 sequence
dataset to indicate the new species Nigrograna jinghongensis and
related species in Nigrogranaceae. Thirty-three strains are included
in the combined analyses which comprise a total of 4372 characters.
Occultibambusa bambusae (MFLUCC 13-0855) and O. chiangraien-
sis (MFLUCC 16-0380) are selected as the outgroup taxa. The best
RAXML tree with a final likelihood value of — 16022.187073 is pre-
sented. RAXML analysis yielded 1068 distinct alignment patterns

2018; Phookamsak et al. 2019; Rathnayaka et al. 2019; Dong
et al. 2020b; Hongsanan et al. 2020a; Phukhamsakda et al.
2020). There are four genera accommodated in the family,
viz. Brunneofusispora, Occultibambusa, Seriascoma and
Versicolorisporium. Occultibambusa, Seriascoma and Ver-
sicolorisporium are reported to have coelomycetous asexual
morphs (Hatakeyama et al. 2008; Dai et al. 2017), while

and 26.01% of undetermined characters or gaps. Estimated base fre-
quencies were as follows: A=0.24908, C=0.245478, G=0.267145,
T=0.238298, with substitution rates AC=1.477319, AG=4.369095,
AT=1.2688, CG=0.859595, CT=11.229756, GT=1.000000;
gamma distribution shape parameter alpha=0.579103. Bootstrap sup-
port values for maximum likelihood (MLBS, left) equal to or greater
than 60% is given above the nodes. Ex-type strains are in bold and
newly generated sequences are in blue

Neooccultibambusa forms chlamydospores in culture or
exists as a hyphomycetous asexual morph (Doilom et al.
2016; Jayasiri et al. 2016; Hyde et al. 2018a). However,
there have not been any asexual morphs of Brunneofusis-
pora reported so far (Phookamsak et al. 2019; Phukham-
sakda et al. 2020).
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Seriascoma Phookamsak, D.Q. Dai & K.D. Hyde

Notes: Seriascoma is typified with Seriascoma didymos-
pora. Two species are accommodated in the genus viz. S.
didymospora and S. yunnanense (Hongsanan et al. 2020a;
Species Fungorum 2021). The genus is characterized by
solitary or gregarious, erumpent, subglobose or elongated,
uni- or multi-loculate, coriaceous ascostromata embedded
under a clypeus, bitunicate, fissitunicate, 8-spored, clavate
asci with short to long furcate pedicel, and 1-3-seriate, fusi-
form, hyaline, asymmetric, 1-septate ascospores, slightly
constricted at the septum, with or without a sheath (Dai et al.
2017; Rathnayaka et al. 2019). To date, asexual morphs of
the genus have only been reported for S. didymospora which
were characterized by eustromatic, solitary to gregarious,
semi-immersed to erumpent, conical, black, uni-loculate
conidiomata, enteroblastic, phialidic, determinate, cylindri-
cal to ampulliform, hyaline, aseptate, smooth conidiogenous
cells bearing oblong, hyaline, aseptate, smooth conidia (Dai
et al. 2017). In the present study, we introduce a novel spe-
cies in Seriascoma.

Seriascoma honghense H.B. Jiang, Phookamsak & K.D.
Hyde, sp. nov.

Index Fungorum number: IF558194; Facesoffungi num-
ber: FoF 09765; Fig. 57

Etymology: The specific epithet “honghense” refers to the
collection site (Honghe County), of which the new species
was collected.

Holotype: KUN-HKAS 112013

Saprobic on dead bamboo branches. Sexual morph
Undetermined. Asexual morph Coelomycetous. Conidio-
mata pycnidial, 60-90 pm high, 320-510 pm diam., solitary
to gregarious, immersed under cortex to superficial, raised,
black, elongate-conical, 1- to multi-loculate, glabrous. Loc-
ules 45-300 pm diam., 30—70 pm high, clustered, arranged
in rows, dark brown, subglobose to ampulliform. Peridium
12-20 pm thick, thin- to thick-walled, of unequal thickness,
thick at the sides, thin at the base, composed of host and
fungal tissue, with several layers of dark brown to brown,
pseudoparenchymatous cells of textura angularis. Conidi-
ophores reduced to conidiogenous cells. Conidiogenous cells
5.5-6.5 X 2-3 um (x = 6 X 5 pm, n = 20), enteroblastic,
phialidic, determinate, discrete, subglobose or cylindrical to
conical, hyaline, aseptate, smooth-walled. Conidia 4.5-5 X
2 pm (x = 5 X 2 pm, n = 20), subglobose to oblong, hyaline,
bi-guttulate, aseptate, smooth-walled.

Culture characteristics: Conidia germinating on PDA
within 24 h. Colonies growing fast on PDA, reaching 10 mm
in 1 week at room temperature, under the normal light, cot-
tony, circular, raised, grayish to dark brown from above and
below. Mycelium superficial to immersed in media, with
branched, septate, smooth hyphae.
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Material examined: CHINA, Yunnan Province, Honghe
Autonomous Prefecture, Honghe County, a roadside bam-
boo (23°13'30.42" N, 102°20'58.85" E, altitude 1682 m),
on dead branches of bamboo in a terrestrial environment,
28 October 2020, H.B. Jiang, HONGHEOO08 (KUN-HKAS
112013, holotype); HMAS 249946 (isotype), ex-type living
culture, KUMCC 21-0007.

GenBank numbers: ITS = MW981351, LSU =
MW981347, SSU = MZ325471, RPB2 = MZ325473,
TEF1-a = MZ325472.

Notes: Seriascoma honghense matches the typical charac-
teristics of the coelomycetous asexual morph of Seriascoma
(Fig. 57). However, it differs from Seriascoma didymospora
in its multi-loculate, flat conidiomata and a thinner peridium.
Based on the present phylogeny, S. honghense is determined
to be a sister to S. didymospora with 98% ML, 0.96 PP sta-
tistical support (Fig. 58). Pairwise nucleotide comparison
of ITS and TEF1-a also showed that S. honghense differs
from S. didymospora in 36/483 bp (7.45%) and 26/947 bp
(2.75%), respectively.

Paradictyoarthriniaceae Doilom, Ariyaw., Bhat & K.D.
Hyde

Notes: Paradictyoarthriniaceae was introduced by Liu
et al. (2015a) based on its unique morphology and phylo-
genetic placement. Members of this family include asexual
and sexual morphs as saprobes in freshwater and terrestrial
habitats (Matsushima 1996; Liu et al. 2015a, 2018; Wanas-
inghe et al. 2018). Only two genera have been identified,
namely Paradictyoarthrinium and Xenomassariosphaeria
are accommodated in this family (Wijayawardene et al.
2020).

Paradictyoarthrinium Matsush.

Notes: Matsushima (1996) introduced Paradictyoarthrin-
ium to accommodate hyphomycetous taxon that occurs on a
dead decaying spathe of Cocos nucifera from South Africa.
The genus is characterized by superficial, gregarious, black,
powdery fruiting bodies and macronematous conidiophores
with unevenly dictyoseptate, muriform, subglobose to ellip-
soidal dark brown conidia (Liu et al. 2015a). Presently, only
four species have been reported in Paradictyoarthrinium
(Index Fungorum 2021). In this study, we report Paradic-
tyoarthrinium diffractum as a new record from a terrestrial
habitat in Thailand.

Paradictyoarthrinium diffractum Matsush., Matsush.
Mycol. Mem. 9:18 (1996)

Index Fungorum number: 1IF415849; Facesoffungi num-
ber: FoF 01854; Fig. 59

Saprobic on decaying wood. Sexual morph Undeter-
mined. Asexual morph Colonies on natural substrate,
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Fig.57 Seriascoma honghense (KUN-HKAS 112013, holotype).
a Conidiomata on surface of dead bamboo branches. b, d Vertical
section of conidioma. ¢ Wall of conidioma. e Ampulliform locule of

superficial, effuse, gregarious, scattered, black, shiny.
Mycelium mostly superficial, partly immersed, composed
of branched, septate, brown. Conidiophores 5-19 pm long,
4-5 pm wide, macronematous, erect to slightly curved, aris-
ing from hyphae. Conidiogenous cells blastic, integrated, ter-
minal, determinate. Conidia 12-20x11-19 (x=15% 16 pm,
n=10), muriform, subglobose to irregular in shape, dark

conidioma. f-i Conidiogenous cells bearing conidia. j Conidia. k, 1
Culture frontage and reverse. Scale bars: b, d=100 pm, e=50 pm,
¢=20 pm, f~j=5 pm

brown to black solitary, developing in branched chains, with
1-2 short chains, variable in shape and size.

Culture characteristics: Conidia germinating on PDA
within 24 h and germ tubes produced around conidia. Colo-
nies on PDA reaching 5 cm diam. after 4 weeks incubated
at 25 °C, superficial, dense and woolly, raised effuse, dull
surface, velvety, olivaceous grey to dark grey, radiating out-
wards, entire edge.
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Fig. 58 Phylogram generated from maximum likelihood analy-
sis based on combined ITS, LSU, SSU and TEF1-a sequence data.
Twenty-three strains are included in the combined gene analyses
comprising 3865 characters after alignment (643 characters for ITS,
853 characters for LSU, 1438 characters for SSU, 931 characters for
TEF1-a). Ohleria modesta (MGC and OM) is used as the outgroup
taxon. The tree topology of the Bayesian analysis was similar to the
maximum likelihood analysis. The best RAXML tree with a final like-
lihood value of — 13136.916046 is presented. The matrix had 883
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Seriascoma honghense KUMCC 21-0007
Seriascoma didymospora MFLUCC 11-0179

Seriascoma yunnanense MFLU 19-0690

Occultibambusaceae

Brunneofusispora clematidis MFLUCC 17-2070

— Brunneofusispora sinensis KUMCC 17-0030

Outgroup

distinct alignment patterns, with 33.71% undetermined characters
or gaps. Estimated base frequencies were as follows: A=0.241326,
C=0.251489, G=0.273232, T=0.233953; substitution rates
AC=1.629497, AG=2.743632, AT=1.443415, CG=0.989741,
CT=7.278242, GT=1.000000; gamma distribution shape parameter
a=0.150194. Bootstrap values for maximum likelihood equal to or
greater than 70% and Bayesian posterior probabilities equal or greater
than 0.95 BYPP are placed above or below the branches. Ex-type
strains are in bold and newly generated sequence is in blue
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Fig.59 Paradictyoarthrinium diffractum (MFLU 21-0065, new conidia. j, k Conidia. 1 Germinated conidium. m, n Culture on PDA
record). a, b Colonies on woody substrate. ¢ Conidial masses aris- from surface and reverse. Scale bars: ¢=20 pm, d-i, 1=10 pm, j,
ing from conidiogenous cells. d—i Conidiogenous cells with attached k=5 pm
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Material examined: THAILAND, Mukdahan Province,
on decaying wood, 24 July 2019, S. Boonmee, WD10
(MFLU 21-0065, new record), living culture MFLUCC
21-0088.

GenBank numbers: ITS = MZ538520, LSU =
MZ538554, SSU = MZ538573, RPB2 = MZ567112,
TEF1-a = MZ567097.

Notes: We collected a fungal strain from woody sub-
strates in northeastern Thailand and it identified as Para-
dictyoarthrinium diffractum with the support of morphology
(Fig. 59) and phylogenetic evidence (Fig. 60). Our isolate
MFLUCC 21-0088 clustered among P. diffractum strains
(MFLUCC 13-0466, MFLUCC 12-0557, 117F5C-AC,
UFMG PEZEQS5, NFCCI-4665, KUMCC 19-0111, HUEFS
212651, BCC 8704, GUFCC 15514) with 82% MLBS, 0.99
BYPP support. This is a new record of P. diffractum reported
from northeastern Thailand. This may be a species complex.

Phaeoseptaceae S. Boonmee, Thambug. & K.D. Hyde

Notes: Phaeoseptaceae (Pleosporales) was introduced as
a monotypic family by Hyde et al. (2018a) with Phaeosep-
tum as the generic type. Members of Phaeoseptaceae are
saprobic on dead wood in terrestrial and aquatic habitats
(Hyde et al. 2018a; Liu et al. 2019; Phukhamsakda et al.
2020; Wanasinghe et al. 2020a). According to the treatment
of Liu et al. (2019) and Phukhamsakda et al. (2020), we
describe a novel species of Pleopunctum that is assigned to
this family based on the evidence of phylogenetic analysis
and morphological features.

Pleopunctum N.G. Liu, K.D. Hyde & J.K. Liu

Notes: The hyphomycetous genus Pleopunctum was
established in Phaeoseptaceae by Liu et al. (2019) to accom-
modate two species, namely, P. ellipticum (type species) and
P. pseudoellipticum. Phukhamsakda et al. (2020) introduced
the third Pleopunctum species from dead branches of Clema-
tis sikkimensis. The genus is characterized by gregarious,
superficial, brown colonies, mononematous, septate con-
idiophores, monoblastic conidiogenous cells, multi-septate,
muriform and oval to ellipsoidal conidia (Liu et al. 2019;
Phukhamsakda et al. 2020). In this study, morphological
characteristics and multi-gene phylogenetic analysis of a
combined LSU, ITS, SSU and TEF1-a sequence data reveals
a new species of Pleopunctum from dead branches of uni-
dentified plant collected in Thailand (Fig. 62).

Pleopunctum thailandicum J.Y. Zhang, Y.Z. Lu & K.D.
Hyde, sp. nov.

Index Fungorum number: IF558394; Facesoffungi num-
ber: FoF 09804; Fig. 61

Etymology: The specific epithet “thailandicum” reflects
the country, where the specimen was collected, Thailand.

Holotype: MFLU 21-0043

@ Springer

Saprobic on dead branches of unidentified plant. Sexual
morph Undetermined. Asexual morph Hyphomycetous.
Colonies on natural substrate dry forming sporodochial
conidiomata, superficial, scattered, gregarious, punctiform,
glistening, oval. blackish brown. Mycelium immersed in the
substrate, composed of septate, branched, hyaline to pale-
yellow. Conidiophores 2.5-5 pm wide micronematous or
macronematous, mononematous, cylindrical or truncate,
erect, unbranched, hyaline to brown, sometimes reduced
to conidiogenous cells. Conidiogenous cells, monoblastic,
holoblastic, terminal, integrated, subspherical or ampulli-
form, hyaline. Conidia 29-38 X 19-25 pm ( x=34 X 22 pm,
n=25), acrogenous, solitary, muriform, oval to ellipsoi-
dal, multiseptate, slightly constricted at the septa, oval to
ellipsoidal, thick-walled, smooth, brown to hyaline at upper
and lower cells when immature, dark brown when mature,
rounded at apex, truncate at base, sometimes with a hyaline,
globose basal cell, 8-20x 8.5-18.5 um (x=13 X 12 pm).

Culture characteristics: Conidia germinated on WA
within 15 h at room temperature. Colonies reaching 15 mm
at 2 weeks, convex, rough surface with edge entire, radiat-
ing outwards; reverse smooth, white to pale yellowish at
the centre.

Material examined: THAILAND, Chiang Mai Province,
Mae Taeng, Ki Lek, Chang Wat (19°07'52.3" N 98°45'35.7"
E), on dead branches of unidentified plant, 8 August 2019,
N. Wu, N17 (MFLU 21-0043, holotype); ex-type living cul-
ture, MFLUCC 21-0039.

GenBank numbers: ITS =MZ198894, LSU=MZ198896,
TEF1-a: MZ172461.

Notes: The phylogenetic analysis reveals that a new spe-
cies, Pleopunctum thailandicum belongs to Pleopunctum,
where it is sister to P. clematidis with 100% MLBS, 1.00
BYPP support (Fig. 62). Pleopunctum thailandicum is simi-
lar to P. clematidis in having superficial and brown colonies,
holoblastic, monoblastic conidiogenous cells and muriform,
oval to ellipsoidal conidia (Liu et al. 2018; Phukhamsakda
et al. 2020). However, P. thailandicum differs from P. clema-
tidis by its black and larger conidia, and lacks dimorphic
conidia (Fig. 61).

Phaeosphaeriaceae M.E. Barr

Notes: Members of Phaeosphaeriaceae are cosmopolitan
and exhibit diverse life modes, mainly as saprobes, endo-
phytes and pathogens of economically important plants as
well humans (Phookamsak et al. 2014, 2017b; Hongsanan
et al. 2020a). Apart from their cosmopolitan distribution,
the family is morphologically and phylogenetically highly
diverse. Thus, currently 83 genera are accommodated in this
family (Hongsanan et al. 2020a). Species of Phaeospha-
eriaceae are commonly found on monocotyledonous and
herbaceous plants, as well as some other soft woody plants
in both terrestrial and aquatic environments (Hongsanan
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Fig. 60 Maximum likelihood phylogenetic tree based on a combined
LSU, ITS, RPB2, SSU and TEF1-a sequence data of Paradictyoar-
thrinium taxa (Paradictyoarthriniaceae) and related families. The
tree is rooted with Melanomma pulvis-pyrius (CBS 124080). Boot-

et al. 2020a). Some of the species in this family have an
ability to produce secondary metabolites that are capable of
antimicrobial activities (Mapook et al. 2020).

Paradictyoarthrinium diffractum GUFCC 15514
Paradictyoarthrinium diffractum UFMG PEZEQS
Paradictyoarthrinium diffractum 117TF5C-AC
Paradictyoarthrinium diffractum HUEFS 212651
Paradictyoarthrinium diffractum KUMCC 19-0111
Paradictyoarthrinium diffractum MFLUCC 12-0557
Paradictyoarthrinium diffractum MFLUCC 13-0466
Paradictyoarthrinium diffractum BCC 8704
Paradictyoarthrinium diffractum MFLUCC 21-0088
Paradictyoarthrinium diffractum NFCCI-4665
85/- | Paradictyoarthrinium hydei SFC20191031-T008
Paradictyoarthrinium hydei MELUCC 17-2512
Paradictyoarthrinium hydei KUMCC 19-0185
Paradictyoarthrinium aquatica SFC20191031-T011
Paradictyoarthrinium aquatica MFLUCC 161116
Paradictyoarthrinium tectonicola MFLUCC 12-0556
Paradictyoarthrinium tectonicola MFLUCC 13-0465
Thyridaria acaciae CBS 138873
100/1.00}' Thyridaria broussonetiae CBS 141481
Thyridaria broussonetiae CBS 141482
1 Roussoella nitidula MFLUCC 11-01

100/1.00 mﬂm|_— Roussoellopsis macrospe
Neoroussoella bambusae MFLUCC 11-0124

100/1 QQE Torula herbarum CBS 111855
Torula hollandica CBS 220.69

-/0.99L _MLO(:culﬁbambusa pustula MFLUCC 11-0502
160/1.00 Occultibambusa bambusae MFLUCC 13-0855
Seriascoma didymospora MFLUCC 11-0179
74/1.40 Versicolorisporium triseptatum JCM 14775

-|——Nigrograna norvegica CBS 141485
Nigrograna mackinnonii CBS 674.75

Par

Thyridariaceae

Torulaceae

Nigrogranaceae

— Nigrograna obliqua CBS 141477

strap support values for maximum likelihood (MLBS, left) equal to or
greater than 70% is given above the nodes. Bayesian posterior prob-
abilities (BYPP, right) equal to or greater than 0.95 are given above
the nodes. Newly generated sequence is in blue

Phaeosphaeriopsis M.P.S. Camara, M.E. Palm & A.W.
Ramaley

Notes: Phaeosphaeriopsis is a widely distributed group of
phaeosphaeriacous fungi where species are defined primarily
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Fig.61 Pleopunctum thailandcum (MFLU 21-0043, holotype).
a—c Colonies on natural substrates. d, e Conidiophores with conid-
iogenous cells. f~h Conidiogenous cells and conidia. i Conidium

based on immersed, subepidermal, globose to subglobose
to pyriform ascomata, cylindric asci and vertically septate,
punctate or verrucose ascospores with coniothyrium-like
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with basal hyaline cells. j Germinated conidium. k, 1 Culture on PDA
from surface and reverse. Scale bars: b=250 pm, ¢=100 pm, e-g, i,
j=20 pm,d, h=10 pm

or phaeostagonospora-like asexual morphs (Camara et al.
2003; Thambugala et al. 2014b). Currently, 17 species
are accepted in this genus in Species Fungorum (2021).
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Thyridaria macrostomoides GKM 1159

Phaeoseptum

Teichospora
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Fig.62 Phylogram generated from Bayesian analysis based on com-
bined LSU, SSU, ITS and TEF1-a sequence data. Twenty-one strains
are included in the combined analyses which comprised 3338 char-
acters (866 characters for LSU, 999 characters for SSU, 550 char-
acters for ITS, 923 characters for TEF1-a) after alignment. Tree
topology of the maximum likelihood analysis is similar to the Bayes-
ian analysis. The best RAXML tree with a final likelihood value of
— 11657.841536 is presented. Estimated base frequencies were as

However, Thambugala et al. (2014b) synonymized Phae-
osphaeriopsis musae under Phaeosphaeria musae and the
accepted number of species in Phaeosphaeriopsis should
therefore be 16 species. All Phaeosphaeriopsis species have
available DNA sequence data for molecular comparisons,
and the genus is monophyletic. The sexual morph of the
majority of Phaeosphaeriopsis species is known and cur-
rently, P. agapanthi and P. aloes are known only from their
coelomycetous asexual morph. Herein we report the sexual

Lophiostoma macrostomum JCM 13544

TR

| Lophiohelichrysum helichrysi MFLUCC 15-0701

Outgroups

follows: A=0.239152, C=0.258772, G=0.277763, T=0.224314;
substitution rates AC=1.083541, AG=2.347613, AT=1.453520,
CG=1.144548, CT=7.950168, GT=1.000000. Bootstrap support
values for ML greater than 70% and Bayesian posterior probabilities
greater than 0.95 are given near nodes respectively. The tree is rooted
with Lophiohelichrysum helichrysi (MFLUCC 15-0701) and Lophi-
ostoma macrostomum (JCM 13,544). Ex-type strains are in bold and
newly generated sequence is in blue

morph of Phaeosphaeriopsis aloes from dead leaves of
Yucca elephantipes in Yunnan, China.

Phaeosphaeriopsis aloes Crous & Y. Marin, Marin-Felix
et al., Stud. Mycol. 94: 61 (2019)

Index Fungorum number: 1IF829642; Facesoffungi num-
ber: FoF 09952; Fig. 63

Saprobic on dead leaves of Yucca elephantipes, visible as
abundant black spots, scattered on entire leaf surface, Sexual
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Fig. 63 Phaeosphaeriopsis aloes (KUN-HKAS 115783, new host Cells of peridium. h Pseudoparaphyses. j-1 Asci. i, m—p Ascospores.
and new geographical record). a—d Ascomata observed on host sub- Scale bars: d, e=50 um, g, i-p=20 pm, h=10 um
strate. e Vertical section through an ascoma. f Close of an ostiole. g
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morph Ascomata 160-220 pm high, 140-180 pm diam.
(x=195.5%169 pm, n=10), scattered, immersed, unilocu-
late, globose, black, papillate, ostiolate. Peridium 10 —40 pm
wide, comprising two layers dark brown-walled cells of
textura angularis, outer layer loosely arranged and inner
layer compressed. Hamathecium of 1.5-2.5 um wide, cel-
lular, hyaline, septate, rarely branching, pseudoparaphyses
anastomosing mostly above the asci, embedded in a muci-
laginous matrix. Asci 80— 100X 10— 12 pm (x=93 X 12 pm,
n=20), 8-spored, bitunicate, fissitunicate, cylindrical, short-
pedicellate, apically rounded, lacking an ocular chamber.
Ascospores 16 —22x4—5 pm (x=19%x4.5 pm, n=25),
overlapping biseriate, cylindrical, 3-septate at young stage,
becoming 5-septate when mature, without constriction or
slightly constricted at the basal septum, fourth cell swollen,
hyaline when immature, becoming yellowish brown at matu-
rity, verrucose, prominent guttules in each cell, surrounded
by a thick mucilaginous sheath. Asexual morph Coelomy-
cetous (see Marin-Felix et al. 2019a, p. 61).

Material examined: CHINA, Yunnan Province, Hei-
longtan, Kunming Institute of Botany, 25.137711° N
102.745185° E, on dead leaves of Yucca elephantipes
(Asparagaceae), 2 February 2019, D.N. Wanasinghe, (KUN-
HKAS 115783, new host and new geographical record).

GenBank numbers: ITS =MZ493305; LSU=MZ493319;
SSU=MZ493291; TEF1-a=MZ508414.

Notes: Phaeosphaeriopsis aloes was introduced by
Marin-Felix et al. (2019a) on leaves of Aloe sp. from USA,
California. In this study we have acquired DNA from a sex-
ual morph and in multi-gene phylogeny our strain and the
ex-type strain of P. aloes (CBS 145,367) group in a well-
supported monophyletic clade (Fig. 64). Even though these
two isolates are not derived from the same host or locality,
there was only one bp difference in the comparison of the
518 nucleotides across the ITS regions. The TEF1-a gene
region of CBS 145,367 is not available for further compari-
son. From these molecular perspectives, taxonomically, it
would be wise to consider these two strains as belonging to
a single species (Jeewon and Hyde 2016). The sexual morph
is similar to Phaeosphaeriopsis agavensis, P. nolinae and P.
obtusispora in terms of its ascospore characteristics (Camara
et al. 2003). These are however, not phylogenetically closely
related (Fig. 64), therefore, we introduce our taxon as the
sexual morph of Phaeosphaeriopsis aloes (Fig. 63). We
could not manage to maintain a living culture as subsequent
attempts to isolate failed, and hence a living culture is una-
vailable. Thus, we extracted DNA directly from the fruiting
bodies.

Pleosporaceae Nitschke

Notes: Pleosporaceae is a species rich family that distrib-
uted worldwide, especially in tropical regions (Ariyawansa
et al. 2015b). The species in this family are generally found

as saprobes and endophytes on various plants, or opportun-
istic human, and plant pathogens (Hongsanan et al. 2020a).
Hyphomycetous in the asexual morph and brown muriform
ascospores in the sexual morph are typical of this family.
Currently there are 23 accepted genera in Pleosporaceae.
We follow the latest treatment of this family in Hongsanan
et al. (2020a) and Wijayawardene et al. (2020).

Comoclathris Clem.

Notes: Comoclathris was introduced by Clements (1909)
which is typified by Comoclathris lanata. The genus is
accepted as a genus in Pleosporaceae (Hongsanan et al.
2020a; Wijayawardene et al. 2020). Currently there are 34
accepted species in this genus, but only 18 species have been
confirmed by DNA based sequence data analyses (Hong-
sanan et al. 2020a). We report a new record of Comoclathris
permunda on Achillea sp. in Uzbekistan for the first time.

Comoclathris permunda (Cooke) E. Miill., Monogr. Biol.
Soc. Pakistan 8: 68 (1979) [1978]

Index Fungorum number: 1F283403; Facesoffungi num-
ber: FoF 03231; Fig. 65

= Sphaeria permunda Cooke, Grevillea 5(no. 35): 111
(1877)

Saprobic on dead herbaceous branches. Sexual
morph Ascomata 190-250 pm high, 200-280 pm diam.
(x=226.5x243 pm, n=10), semi immersed to erumpent,
solitary, scattered, dark brown to black, coriaceous, cupulate
when dry, with brown to reddish brown. Peridium 10—15 pm
wide at the base, 15-30 um wide in sides, comprising two
layers, outer layer heavily pigmented, thin-walled, com-
prising blackish to dark brown cells of textura angularis,
inner layer composed of hyaline, thin-walled cells of fextura
angularis. Hamathecium comprising numerous, 2.5-4.5 pm
(x=3 pm, n=20) wide, filamentous, branched, septate, pseu-
doparaphyses. Asci 80-120 X 18-24 pm (x=103 X 20 pm,
n=20), 8-spored, bitunicate, fissitunicate, cylindric-clavate,
with a 10-15 pm long pedicel, thick-walled at the apex, with
a minute ocular chamber. Ascospores 20-30X 8—12 pm
(x=25x11 pm, n=30), overlapping 1-2-seriate, muri-
form, mostly ellipsoidal, 3 —4 transversely septate, with 1
vertical septum, constricted at the septa, initially hyaline,
becoming brown at maturity, conically rounded at the ends,
surrounded by 3—6 pm thick, hyaline, mucilaginous sheath.
Asexual morph Undetermined.

Material examined: UZBEKISTAN, Jizzakh Province,
Zaamin District, Zaamin National Nature Park, Ettisuv
River, Turkestan range of Pamir-Alay Mountains, on dead
aerial stem of Achillea sp. (Asteraceae), 11 July 2019,
Yusufjon Gafforov, YG-Z12-1 (TASM 6159, KUN-HKAS
115786, reference specimen).

GenBank numbers: ITS = MZ493294, LSU = MZ493308,
SSU = MZ493280, RPB2 = MZ508415.
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Phaeosphaeriopsis obtus
Phaeosphaeriopsis ag
Phaeosphaeriopsis g
Phaeosphaeriopsis pseud
69| | Phaeosphaeriopsis pseud:
Phaeosphaeriopsis pse
Phaeosphaeriopsis aloes Hr
Phaeosphaeriopsis alo
99[ Phaeosphaeriopsis phacidit
Phaeosphaeriopsis yu
Phaeosphaeriopsis gla
Phaeosphaeriopsis agapanthi
Phaeosphaeriopsis trisepta
Phaeosphaeriopsis aloico

Phaeosphaeriof
Phaeosphaeriopsis ambl
Phaeosphaeriopsis nolinae

100

Pseudoophiobolus galii MFLUCC
DIlhawksworthia lonicera MFLUCC 14-0955
Dlhawksworthia alliariae MFLUCC 13-0070
DIlhawksworthia clematidicola MFLUCC 17-0693
Muriphaeosphaeria galatellae MFLU
Muriphaeosphaeria ambrosiae MFLU 15-197
100 Italica achilleae MFLUCC 14-0955

Italica luzulae MFLUCC 14 0932

Phaeo:
97 |*Acericola italica MFLUCC 13-0609
Jeremyomyces labinae culture CBS 144617
100 [ Dematiopleospora
- Dematiopleospora ‘
100 Hydeomyces desertipleosporoides sQucc 15259
Hydeomyces desertipleosporoides SQUCC 15260

0.02 — Paraleptosphaeria dryadis CBS 643.86

Fig. 64 Phylogram generated from the best scoring of the RAXML
tree based on a combined SSU, LSU, TEF1l-a and ITS sequence
dataset to indicate the representative species in Phaeosphaeriaceae.
Twenty-six strains are included in the combined analyses which
comprise a total of 2930 characters. Leptosphaeria doliolum (CBS
505.75) and Paraleptosphaeria dryadis (CBS 643.86) are selected
as the outgroup taxa. The best RAXML tree with a final likelihood
value of — 10260.911412 is presented. RAXML analysis yielded 541

Notes: Comoclathris permunda was introduced by Miiller
(1977) and the taxon was reported on different hosts from
various countries (Table 3). Thambugala et al. (2017) col-
lected a similar species to C. permunda (Miiller 1977) in
Italy on Phleum pratense and designated a reference speci-
men of this species. They also confirmed its phylogenetic
affiliation in Comoclathris. Our new collection, TASM 6159
(from Uzbekistan), which fits with the original description
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distinct alignment patterns and 25.64% of undetermined characters
or gaps. Estimated base frequencies were as follows: A=0.247998,
C=0.227405, G=0.266027, T=0.258570; substitution rates
AC=1.142059, AG=3.643753, AT=2.176676, CG=0.693405,
CT=7.632890, GT=1.00; gamma distribution shape parameter
alpha=0.572735. Bootstrap support values for maximum likelihood
(MLBS, left) equal to or greater than 60% are given above the nodes.
Ex-type strains are in bold and newly generated sequence is in blue

of Comoclathris permunda (Miiller 1977) and the descrip-
tion of Thambugala et al. (2017) in having solitary, dark
brown to black ascomata that are cupulate when dry, cylin-
dric-clavate, pedicellate asci with a minute ocular chamber,
brown, ellipsoidal, 3—4 transversely septate, with 1 vertical
septum ascospores with conically rounded ends (Fig. 65).
In the phylogenetic analysis of combined SSU, LSU, ITS,
and RPB2 sequence dataset to indicated that our new strain
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Fig. 65 Comoclathris permunda (TASM 6159, reference speci- g-i Asci. j-1 Ascospores surrounded by with a mucilaginous sheath.
men). a—c¢ Appearance of ascomata on host surface. d Longitudinal Scale bars: d=50 pm, e, j-1=10 pm, f=5 pm, g-i=20 pm
section of an ascoma. e Section of the peridium. f Pseudoparaphyses.
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Table 3 Known hosts were found for Comoclathris permunda and their distribution

Plant host Host family Country References

Achillea sp. Asteraceae Uzbekistan This study

Amorpha fruticosa Fabaceae USA Cooke (1983), Thambugala et al. (2017)
Apiaceae sp. Apiaceae USA Shoemaker and Babcock (1992)
Aquilegia vulgaris Ranunculaceae Pakistan Ahmad (1978), Ahmad et al. (1997)
Arabis platysperma Brassicaceae California Shoemaker and Babcock (1992)
Arenaria drypideae Caryophyllaceae Turkey Shoemaker and Babcock (1992)
Artemisia sp. Asteraceae Pakistan Ahmad (1978), Ahmad et al. (1997)
Asclepias sp. Apocynaceae USA French (1989)

Atriplex halimus Amaranthaceae Portugal, Spain Checa (2004)

Boerhavia diffusa Nyctaginaceae Pakistan Ahmad (1978), Ahmad et al. (1997)
Bupleurum spinosum Apiaceae Portugal, Spain Checa (2004)

Cakile maritima Brassicaceae Portugal, Spain Checa (2004)

Castilleja miniata Orobanchaceae
Chlorogalum pomeridianum Asparagaceae
Chlorogalum sp. Asparagaceae
Eryngium campestre Apiaceae
Heldreichia rotundifolia Brassicaceae
Koeleria cristata Poaceae
Lactuca tenerrima Asteraceae
Linum usitatissimum Linaceae

Penstemon gracilentus

Plantaginaceae

Phleum pratense Poaceae
Polygonum amphibium Polygonaceae
Prunus cerasus Rosaceae
Sambucus racemosa var. microbotrys Adoxaceae
Santolina chamaecyparissus Asteraceae
Selinum papyraceum Apiaceae
Selinum tenuifolium Apiaceae
Senecio tournefortii var. granatensis Asterdceas
Solanum dulcamara Solanaceae
Stephanomeria tenuifolia Asteraceae

Synthyris dissecta
Thalictrum fendleri

Wisteria chinensis

Plantaginaceae
Ranunculaceae

Fabaceae

USA

USA

USA

Portugal, Spain
Turkey
Canada
Portugal, Spain
USA

USA

Italy

USA

USA

USA

Portugal, Spain
Pakistan
Pakistan
Portugal, Spain
Portugal, Spain
USA

USA

USA

Portugal, Spain

Shoemaker and Babcock (1992)
Shoemaker and Babcock (1992)
Thambugala et al. (2017)
Checa (2004)

Shoemaker and Babcock (1992)
Shoemaker and Babcock (1992)
Checa (2004)

Thambugala et al. (2017)
French (1989)

Thambugala et al. (2017)
Shoemaker and Babcock (1992)
Shoemaker and Babcock (1992)
Shoemaker and Babcock (1992)
Checa (2004)

Ahmad (1978), Ahmad et al. (1997)
Ahmad (1978), Ahmad et al. (1997)
Checa (2004)

Checa (2004)

Shoemaker and Babcock (1992)
Shoemaker and Babcock (1992)
Shoemaker and Babcock (1992)
Checa (2004)

is monophyletic with Comoclathris permunda (MFLUCC
14-0974) with 100% MLBS support (Fig. 66).

Testudinaceae Arx

Notes: Testudinaceae, currently consists of nine genera
Angustospora, Halotestudina, Lepidosphaeria, Lojkania,
Muritestudina, Neotestudina, Testudina, Ulospora and Ver-
ruculina (Hongsanan et al. 2020a). Presence of cleistothe-
cioid ascomata, 1-septate or multi-septate, or muriform,
brown, glabrous or ornamented ascospores are the charac-
teristic features of all these genera (Hongsanan et al. 2020a).
Different genera have been established under Testudinaceae

@ Springer

based on the differences in size, shape and ornamentation
of the ascospores (von Arx and Miiller 1975; Hawksworth
1979). Recent phylogenetic studies have shown the close
genetic relationship between genera of Testudinaceae
(Hashimoto et al. 2017; Doilom et al. 2018; Hongsanan
et al. 2020a).

Lepidosphaeria Parg.-Leduc
Notes: We follow the latest updated account of Lepi-
dosphaeria in Hongsanan et al. (2020a).
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Fig.66 Phylogram generated from the best scoring of the RAXML
tree based on a combined SSU, LSU, ITS, and RPB2 sequence data-
set to indicate the species in Comoclathris. Twenty-six strains are
included in the combined analyses which comprise a total of 3318
characters. Phaeosphaeriopsis dracaenicola (MFLUCC 11-0157,
MFLUCC 11-0193) is selected as the outgroup taxon. The best
RAXML tree with a final likelihood value of — 11070.111652 is
presented. RAXML analysis yielded 691 distinct alignment patterns

Lepidosphaeria strobelii A.C. Lagashetti, D. Choudhary &
S.K. Singh, sp. nov.

MycoBank number: MB830723; Facesoffungi number:
FoF 06120, Fig. 67

Etymology: specific epithet refers to Prof. Gary Strobel,
MSU, USA to commemorate his immense contribution in
the field of biology of endophytic fungi.

Holotype: AMH-10126

100 — Phaeosphaeriopsis dracaenicola MFLUCC 11-0193

Outgroup

Phaeosphaeriopsis dracaenicola MFLUCC 11-0157

and 19.26% of undetermined characters or gaps. Estimated base fre-
quencies were as follows: A=0.25654, C=0.224566, G=0.266202,
T=0.252692, with substitution rates AC=1.928472, AG=4.365502,
AT=1.451146, CG=1.060614, CT=9.003466, GT=1.000000;
gamma distribution shape parameter alpha=0.483396. Bootstrap sup-
port values for maximum likelihood (MLBS) equal to or greater than
60% is given above the nodes. Ex-type strains are in bold and newly
generated sequence is in blue

Colour codes follow: Methuen Handbook of Colour
(Kornerup and Wanscher 1978)

Isolated as an endophyte from Cinnemomum zey-
lanicum. Sexual morph Undetermined. Asexual morph
Hyphae septate, hyaline, thin-walled, 1-4 pm wide, simple
to branched, smooth-walled, consisting of series of inflated
cells (chlamydospores), globulated and hyphae showed
frequent anastomosis and spirally twisting. Hyphal cells,
cylindrical, 7-19.5 X 1.5-4 ym (x=12.5%X2 pm, n=230).
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Fig. 67 Lepidosphaeria strobelii (AMH 10126, holotype; NFCCI
4579, ex-type culture). a, b Colonies morphology on potato dextrose
agar (from surface and reverse views). ¢, d Colonies morphology on
SDA, from surface and reverse views). e Stereoscopic view of colony
growing on PDA. f, g Magnified view showing hyphal bundles. h

Chlamydospores hyaline as well as light to dark olivaceous
brown, observed frequently, terminal to intercalary, soli-
tary, in branched chains and in bunches, with thickened and
darkened wall, variable in shape, globose to cylindrical,
4.5-11%5-9 um (x=8.5x7.5 um, n=230).

Culture characteristics: Colonies growing slowly on PDA
reaching to 12—-14 mm diam. after 2 weeks at 25 °C; colonies
from above grey (4D1), circular, raised, rocky, with slightly
cottony aerial mycelium, synnematous, entire with irregular

@ Springer

Microscopic view of hyphal bundles. i Mycelia with septate hyphae
(arrows). j Mycelia showing frequent anastomosis (arrows). k, 1
Mycelia with spiral twisting (arrows). m Young chlamydospores. n
Mature chlamydospores in chain. o0 Mature chlamydospores in bunch.
p Mature chlamydospore. Scale bars: i-p=20 pm

margin; colony from below, violet brown (10F8), sulcate,
with diffusible red pigment. Colonies on Sabouraud Dex-
trose agar (SDA) reaching to 12—13 mm diam. after 2 weeks
at 25 °C; colonies from above greyish green (28C3), circu-
lar, raised, velvety with smooth, entire and irregular margin;
colony from below violet brown (10F8), sulcate and with
diffusible red pigment.
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Material examined: INDIA, Karnataka, Belgaum
(15.8497° N 74.4977° E), on living leaves of Cinnemomum
zeylanicum, 29 November 2011, S.K. Singh (AMH 10126,
holotype), ex-type living culture, NFCCI 4579.

GenBank numbers: ITS=MH790217, LSU=MK749433.

Notes: The proposed a new species, Lepidosphaeria stro-
belii is phylogenetically distinct from L. nicotiae with 99%
MLBS support (Fig. 68) based on maximum likelihood anal-
ysis of a combined ITS and LSU sequence dataset. A megab-
last analysis, the ITS sequence of L. strobelii showed 95.23%
(419/440) similarity and 6 gaps (1%) with L. nicotiae (CBS

559.71, Ex-type) and 96.08% (441/459) similarity and 2
gaps (0%) with L. nicotiae (1B0102). A comparison of the
ITS sequence shows that L. strobelii differs from L. nicotiae,
21/441 base positions (4.7%) without gaps. Moreover, the
source of isolation of these species are different. Type strain,
L. nicotiae (CBS 559.71) was isolated from desert soil in
Algeria and L. nicotiae (1B0102) was from totally sus-
pended particles of air from Bangkok, Thailand. Whereas,
L. strobelii (NFCCI 4579) was isolated as an endophyte from
the leaves of Cinnemomum zeylanicum in India (Fig. 67).
Morphologically, the new species could not be compared

|2

941 Cryptocoryneum paracondensatum KT3071

Cryptocoryneaceae

. Cryptocoryneum brevicondensatum yone152
Cryptocoryneum japonicum KT2961

Massarinaceae

quasupri
98] Hermatomyces tectonae MFLUCC 14-1141
Hermatomyces tectonae MFLUCC 14-1142
Hermatomyces tectonae MFLUCC 14-1140
Hermatomyces thailandica MFLUCC 14 1145

Hermatomycetaceae

10

e ailand

0.050

Fig. 68 Phylogram generated from maximum likelihood method for
Lepidosphaeria strobelii (NFCCI 4579); using combined ITS and
LSU sequence dataset. The evolutionary history was inferred based
on the General Time Reversible model (Nei and Kumar 2000). The
tree with the highest log likelihood (— 7009.2670) is shown. The
percentage of trees in which the associated taxa clustered together
is shown next to the branches. A discrete GAMMA distribution was
used to model evolutionary rate differences among sites [5 catego-
ries (+G, parameter =0.5660)]. The rate variation model allowed for
some sites to be evolutionarily invariable [(+1), 58.2766% sites]. The

9‘;9 Hermatomyces thailandica MFLUCC 14-1143

Verruculina enalia CBS 304.66 **

Sigarispora arundinis CBS 621.86 ***

4

Didymosphaeriaceae

Outgroup

tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 35 nucleotide sequences.
All positions with less than 85% site coverage were eliminated. That
is fewer than 15% alignment gaps, missing data, and ambiguous bases
were allowed at any position. There were a total of 1322 positions in
the final dataset. Evolutionary analyses were conducted in MEGA7
(Kumar et al. 2016). Sigarispora arundinis (formerly known as
Lophiostoma arundinis) was used as an outgroup. Ex-type strains are
in bold and newly generated sequence is in blue
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with L. nicotiae. Lepidosphaeria nicotiae is characterized
by its sexual morph, forming cleistothecial, black, globose
to subglobose ascomata, elongate-clavate asci, with a long
pedicel, embedded in filiform, hyphae-like pseudoparaphy-
ses, and pale brown to brown, oblong, tuberculate, 1-septate,
finely echinulate ascospores (Doilom et al. 2018). While the
sexual morph of L. strobelii is undetermined.

Remarks:

*Atrocalyx bambusae is formerly known as Lophiotrema
bambusae,

**Veruuculina enalia is formerly known as Didymospha-
eria enalia and

***Sigarispora arundinis is formerly known as Lophi-
ostoma arundinis.

Tetraplosphaeriaceae Kaz. Tanaka & K. Hiray.

Notes: We follow the latest treatment and updated
accounts of Tetraplosphaeriaceae in Hongsanan et al.
(2020a).

Ernakulamia Subram.

Notes: The latest treatment and updated accounts of
Ernakulamia were provided in Hyde et al. (2020a). Only
four species are included in this genus, E. cochinensis
(Subram.) Subram. (type species), E. krabiensis, E. tana-
kae and E. xishuangbannaensis (Dong et al. 2020b; Hyde
et al. 2020b; Index Fungorum 2021) and all species have
sequence data available in GenBank. Ernakulamia cochinen-
sis and E. tanakae were found on decaying spathes of Cocos
nucifera (Arecacceae) in India (Subramanian 1957, 1994;
Hyde et al. 2020b), whereas Ernakulamia krabiensis was
found on decaying pods septum of Acacia sp. (Fabaceae) in
Thailand (Jayasiri et al. 2019). Unfortunately, Ernakulamia
xishuangbannaensis was previously introduced as Polyplo-
sphaeria xishuangbannaensis Tibpromma & K.D. Hyde on
dead leaves of Pandanus in Yunnan, China (Tibpromma
et al. 2018). Multilocus phylogenetic analysis demonstrated
P. xishuangbannaensis clustered within Ernakulamia (Dong
et al. 2020b). Thus, the species was transferred to Ernakula-
mia as E. xishuangbannaensis by Dong et al. (2020b). In this
study, Ernakulamia tanakae is reported for the first time on
decaying wood of an unidentified host from Thailand. The
updated phylogenetic analysis is presented (Fig. 70).

Ernakulamia tanakae Rajeshkumar & K.D. Hyde, Fungal
Diversity 100: 111 (2020)

Index Fungorum number: IF556700; Facesoffungi num-
ber: FoF 06338; Fig. 69

Saprobic on decaying wood. Sexual morph Unde-
termined. Asexual morph Hyphomycetous. Colonies
effuse, superficial, dark brown to black, sparsely hyaline
hyphal network. Conidiophores not seen. Conidiogenous
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cells monotretic, integrated. Conidia 35-48 X 22-37 pm
(x=42x%30 um, n=10), dictyosporous, obconical, obovoid
or subglobose, dark brown, multi-septate, thick-walled, with
3-5-appendages per conidium. Appendages 24—68 X 4-5 um,
cylindrical stiff, straight, apical or subapical, dark brown,
3—-6-septate, smooth-walled.

Culture characteristics: Conidium germinating on PDA
within 24 h. Colonies on PDA reaching 3.5 cm diam. after
2 weeks at room temperature, circular, undulate edge, grey
to dark grey, dense and raised on medium surface. Mycelium
superficial, velvety, flossy.

Material examined: THAILAND, Phetchabun Province,
Lom Sak, saprobic on decaying wood of unidentified host,
25 July 2019, S. Boonmee, LSP02 (MFLU 21-0066, new
record), living culture, MFLUCC 21-0089.

GenBank numbers: ITS =MZ538502, LSU=MZ538536,
TEF1-a=MZ567081.

Notes: Ernakulamia tanakae was introduced by Hyde
et al. (2020a), which is reported as a second species found
on the Cocos nucifera host from India as well as the type
species E. cochinensis. All species of Ernakulamia are char-
acterized by superficial, dictyosporous, with cylindrical stiff
appendages and dark brown conidia (Fig. 69, Subramanian
1994; Jayasiri et al. 2019; Hyde et al. 2020b). Phylogenetic
analysis placed our strain (MFLUCC 21-0089) close to the
type strain (NFCCI 4615) and other isolates of E. tanakae
(NFCCI 4616 and NFCCI 4617) (Fig. 70). Pairwise com-
parison of DNA sequences of LSU and ITS regions of these
four strains reveals 2/872 bp (0.23%) and 5/528 bp (0.95%)
very few base pair differences, which confirms that they are
conspecific. Thus, a new geographical record of E. tanakae
on decaying wood from Thailand is reported.

Thyridariaceae Q. Tian & K.D. Hyde

Notes: We follow the latest treatment of Thyridariaceae
in Mapook et al. (2020) and updated accounts of taxa in
Hongsanan et al. (2020a).

Thyridaria Sacc.

Notes: Thyridaria was introduced by Saccardo (1875)
which was typified by T. broussonetiae (Sacc.) Traverso,
where T. incrustans Sacc. was synonymized (Barr 1990).
Thyridaria comprises 52 species (Wijayawardene et al.
2020) which are widely distributed. Taxa in this genus are
mostly saprobes on a diverse range of plant substrates (Hyde
et al. 2013; Jaklitsch and Voglmayr 2016; Hongsanan et al.
2020a; Index Fungorum 2021). Only two species T. aca-
ciae and T. broussonetiae have sequence data available in
GenBank. We follow the latest treatment of Thyridaria in
Jaklitsch and Voglmayr (2016) and updated accounts of taxa
in Wijayawardene et al. (2020).
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Fig. 69 Ernakulamia tanakae (MFLU 21-0066, new record). a, b Appearance of conidial masses on host substrate. c—f Mature conidia. g Ger-
minated conidium. h, i Culture on PDA from surface and reverse. Scale bars: ¢—f=10 um, g=20 um
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Fig. 70 Maximum likelihood phylogenetic tree based on a combined
LSU and ITS sequence dataset of Ernakulamia taxa and related
genera in Tetraplosphaeriaceae. Thirty-eight strains are included in
the combined analyses which comprise a total of 1468 characters.
Amniculicola immersa (CBS 12308) and A. parva (CBS 123092) are
selected as the outgroup taxa. The best RAXML tree with a final like-
lihood value of — 5624.746373 is presented. RAXML analysis yielded
413 distinct alignment patterns and 15% of undetermined characters
or gaps. Estimated base frequencies were as follows: A=0.236603,
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icola KUMCC 17-0180

100/1 QQI: Amniculicola immersa CBS 123083
Amniculicola parva CBS 123092

Ployplosphaeria

Ammniculicolaceae
outgroup

C=0.245429, G=0.293755, T=0.224212, with substitution rates
AC=2.551620, AG=2.407140, AT=1.683194, CG=0.618325,
CT=9.671311, GT=1.000000; gamma distribution shape parameter
alpha=0.164106. Bootstrap support values for maximum likelihood
(MLBS, left) equal to or greater than 70% are given above or below
the nodes. Bayesian posterior probabilities (BYPP, right) equal to or
greater than 0.95 are given above the nodes. Ex-type strains are in
bold and newly generated sequence is in blue
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Thyridaria aureobrunnea Boonmee, Huanraluek & K.D.
Hyde, sp. nov.

Index Fungorum number: 1F558540; Facesoffungi num-
ber: FoF 09193; Fig. 71

Etymology: The specific epithet ‘aureobrunnea’ refers to
the golden brown to chestnut brown ascospores.

Holotype: MFLU 21-0067

Saprobic on decaying wood. Sexual morph Ascomata
248-294.5 um high, 262-286.5 um diam. (x=330X 367 um,

n=4), immersed, erumpent, aggregated, clustered, globose
to subglobose, uniloculate, dark brown to black, central
ostiole, with minute papilla. Ostiole, papillate, protruding
from the center of the ascomata, with a pore-like open-
ing, yellowish around apical pore when wet. Peridium
18 X33 um wide, comprising several layers of dark brown
cells of textura angularis. Hamathecium comprising 1-2 pm
wide, cylindrical, filamentous, rarely branched, inconspicu-
ously septate, anastomosed, hyaline pseudoparaphyses. Asci

Fig.71 Thyridaria aureobrunnea (MFLU 21-0067, holotype). a, b
Ascomata on woody substrate. ¢ Cross sections of ascoma. d Perid-
ium. e Pseudoparaphyses. f-h Asci. i—k Ascospores. 1 Germinated

ascospore. m, n Culture on PDA from surface and reverse at 1 month.
Scale bars: ¢=50 um, d, e=20 um, f~h=10 um, i-1=5 um
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45-61.5%x7-8.5 ym (x=52x7.5 pm, n=10), 8-spored,
bitunicate, cylindric-clavate to clavate, slightly curved,
bulbous pedicellate, apically rounded. Ascospores
10.5-13x3.5-4.5 ym (x= 12 x4 um, n=20), overlapping
uni- to bi-seriate, ellipsoid to obovoid, slightly curved,
golden brown to chestnut brown, 3-septate, strongly con-
stricted and darkened at the septa, guttulate, smooth-walled.
Asexual morph Undetermined.

Culture characteristics: Ascospore germinating on PDA
within 24 h and germ tubes produced from each cell of the
ascospores. Colonies on PDA reaching 3.5 cm diam. after
2 weeks at room temperature, circular, entire edge, oliva-
ceous brown to brown from the center towards margin,
white grey at the margin, dark brown at the reverse with
surrounded by white grey at the margin. Mycelium super-
ficial, velvety.

Material examined: THAILAND, Chiang Rai Province,
Mae Yao, on decaying wood, 23 September 2019, N. Huan-
raluek, MY06 (MFLU 21-0067, holotype), ex-type living
culture, MFLUCC 21-0090.

GenBank number: ITS =MZ538528, LSU=MZ538562.

Notes: In the BLASTn search of LSU and ITS sequences,
Thyridaria aureobrunnea is most similar to 7. brousson-
etiae (CBS 121895 and CBS 141481) with 99.18% and
92.21% similarities, respectively. A combined LSU, ITS
and TEF1-a sequence analysis indicates that T. aureob-
runnea forms a distinct lineage basal to T. acaciae and T.
broussonetiae (type species) with 100% MLBS, 1.00 BYPP
support (Fig. 72). Thyridaria aureobrunnea (Fig. 71) can
be distinguished from the type species T. broussonetiae in
morphological characteristics such as uniloculate ascomata,
shapes and size of asci and ascospores (Jaklitsch and Vogl-
mayr 2016). In addition, Thyridaria acaciae is known only
as an asexual morph which is produced in culture (Crous
et al. 2014b; Jaklitsch and Voglmayr 2016), and thus we can-
not compare the morphology. Based on the highly supported
distinct lineage and differences in DNA sequences, a new
species, Thyridaria aureobrunnea is introduced.

Torulaceae Corda

Notes: Torulaceae was introduced by Corda in Sturm
(1829) to accommodate Torula and typified by T. herbarum
(Pers.) Link. Torulaceae forms a well-supported lineage in
the order Pleosporales (Crous et al. 2015; Hyde et al. 2016,
2019, 2020a; Li et al. 2016b; Su et al. 2016, 2018). The
family is circumscribed only by asexual morph characters
with key distinguishing features such as; mostly immersed
mycelium, erect, micro- or macronematous, straight or flex-
uous, subcylindrical conidiophores with or without apical
branches, doliiform to ellipsoid or clavate, brown, smooth
to verruculose, and mono- to polyblastic conidiogenous cells
which in some cupulate after secession of conidia and sub-
cylindrical, phragmosporous, acrogenous, brown, dry, and
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smooth to verrucose conidia which are often produced in
branched chains (Li et al. 2016b; Hyde et al. 2019). Cur-
rently, Torulaceae includes six genera viz. Dendryphion,
Neotorula, Rostriconidium, Rutola, Sporidesmioides and
Torula (Crous et al. 2020a; Hongsanan et al 2020a). In this
study, we propose a new genus Cylindrotorula within Toru-
laceae with evidence from morphology and multi-gene phy-
logenetic analyses (ITS, LSU, RPB2 and TEF1-a). Cylindro-
torula constitutes a well-supported distinct lineage (100%
MLBS, 1.00 BYPP) basal to Neotorula, Dendryphion and
Torula.

Cylindrotorula Rajeshkumar, Wijayaw. & Bhat, gen. nov.

Index Fungorum number: IF557635; Facesoffungi num-
ber: FoF 08026

Etymology: Named after cylindrical, elongated, verrucu-
lose primary conidia, and conidial ornamentations similar
to Torula species.

Holotype: AMH 10228

Saprobic on decaying Cocos nucifera spathe. Sexual
morph Undetermined. Asexual morph Hyphomycetous.
Conidiomata sporodochial, scattered, greyish, dark greyish
brown or dark brown. Conidiophores micronematous, mon-
onematous, reduced, cylindrical, smooth, erect, unbranched
or rarely branched. Conidiogenous cells cylindrical or but-
ton-shaped, produce primary and secondary conidia. Pri-
mary conidia arising holoblastically, elongated, cylindrical,
wavy or undulated or flexuous, smooth at base, verrucose
above, pale to dark brown, unbranched, phragmo-septate.
Secondary conidia two types, globose and cylindrical, ver-
rucose or smooth, arising from primary conidia from inter-
calary, monotretic, non-cicatrized conidiogenous loci just
below septa; cylindrical or finger shaped conidia slightly
curved, aseptate, thin-walled, brown.

Type species: Cylindrotorula indica Rajeshkumar, Wijayaw.,
Bhat, N. Ashtekar & S. Lad

Notes: The proposed new genus Cylindrotorula is simi-
lar to Alcornia, Parapericonia and Sporotretospora (Ellis
1976; Monteiro et al. 2017; Whitton et al. 2012). All these
genera have been described solely on morphology and are
yet to be investigated based on DNA sequence analyses.
The conidiophores in Alcornia and Parapericonia are illus-
trated and interpreted as elongated, verruculose, flexuous
and with a distinct basal constriction or zone of weakness.
Sporotretophora and Alcornia are similar in arrangement
of conidiophores, enteroblastic tretic conidiogenesis, and
unicelled conidia, but Sporotretophora has monotretic con-
idiogenous cells and schizolytic secession of conidia (Whit-
ton et al. 2012). A detailed micro-morphological study of
Cylindroturula on natural substrates using SEM and com-
pound microscopy revealed its holoblastic development of
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Fig.72 Maximum likelihood phylogenetic tree based on a com-
bined LSU, ITS and TEF1-a sequence data of Thyridaria taxa (Thy-
ridariaceae) and related families. Forty-two strains are included in
the combined analysis, which comprise a total of 2216 characters.
Occultibambusa bambusae (MFLUCC 11-0394 and MFLUCC
13-0855) are selected as the outgroup taxa. The best RAXxML
tree with a final likelihood value of — 12410.223662 is presented.
RAXML analysis yielded 752 distinct alignment patterns and
19.90% of undetermined characters or gaps. Estimated base frequen-
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cies were as follows: A=0.235389, C=0.270091, G=0.280715,
T=0.213806, with substitution rates AC=1.372292, AG=2.751820,
AT=1.999735, CG=1.148507, CT=6.478337, GT=1.000000;
gamma distribution shape parameter alpha=0.169795. Bootstrap sup-
port values for maximum likelihood (MLBS, left) equal to or greater
than 70% is given above or below the nodes. Bayesian posterior prob-
abilities (BYPP, right) equal to or greater than 0.95 are given above
the nodes. Ex-type strains are in bold and newly generated sequence
is in blue
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cylindrical, elongated, flexuous, verrucose primary conidia
from a reduced, sporodochial, micronematous, mononema-
tous, septate, branched, or unbranched, erect conidiophores
having an apical cylindrical or button-shaped conidioge-
nous cells (Figs. 73, 74 and 75). Secondary conidia develop
monotretic and are of two types, (1) globose, verruculose,
brown to dark brown and (2) finger-shaped or narrow cylin-
drical, thin-walled, smooth to minutely verrucose, with an
obtuse tip and truncate base.

The monotretic, secondary conidial development seg-
regates Cylindrotorula from the Parapericonia. Whereas
monotretic to polytretic globose conidia with an integrated,
rhexolytic, verruculose ornamentation is the key distinguish-
ing character in Alcornia. The narrowly cylindrical, curved,
thin-walled secondary conidia having monotretic conidial
ontogeny seen in Cylindrotorula is absent in Alcornia, Par-
apericonia and Sporotretophora. A BLASTn search using
ITS, LSU, RPB2 and TEF1-a sequence data in NCBI has
shown about 90% similarity of the query sequences to Den-
dryphion and Neotorula strains. Dendryphion is character-
ized by polytretic conidiogenous cells with pores encircled
by dark scars, and chains of brown, septate (didymo- or
cheiro) conidia (Crous et al. 2014a). The phylogenetic anal-
yses based on ITS, LSU, RPB2 and TEF1-a sequence data
also formed a well-supported (100% MLBS, 1.00 BYPP;
Fig. 76) independent sister lineage sister to Neotorula and

Fig. 73 Cylindrotorula indica
(AMH 10228, holotype). a—d
Sporodochial conidiomata on
natural substrate. Scale bars:
a—-d =100 pym
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Dendryphion within Torulaceae. Thus, based on morpho-
logical characteristics and phylogenetic analyses, we accom-
modate Cylindrotorula as new genus with the type species
C. indica.

Cylindrotorula indica Rajeshkumar, Wijayaw., Bhat, N.
Ashtekar & S. Lad, sp. nov.

Index Fungorum number: IF557636; Facesoffungi num-
ber: FoF 08025; Figs. 73, 74,75

Etymology: Named after India, the country where this
fungus is native.

Holotype: AMH 10228

Saprobic on decaying Cocos nucifera spathe. Sexual
morph Undetermined. Asexual morph Hyphomycetous.
Conidiomata sporodochial, scattered, greyish, dark greyish
brown or dark brown. Conidiophores micronematous, mon-
onematous, reduced, cylindrical, smooth, erect, unbranched
or rarely branched, 0—1-septate, 3.5-12%2.8—4 pm. Conid-
iogenous cells cylindrical or button-shaped, form primary and
secondary conidia. Primary conidia arising holoblastically,
elongated, cylindrical, wavy or undulated or flexuous, smooth
at base, verruculose above, pale to dark-brown, unbranched,
phragmo-septate, 5—10-septate, 68—125%x3-4.5 pm. Sec-
ondary conidia two types, globose and cylindrical or fin-
ger-shaped, arising from primary conidia at intercalary,
monotretic, non-cicatrized conidiogenous loci, globose or
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Fig. 74 Cylindrotorula indica (AMH 10228, holotype). a—¢ SEM of f Base of primary conidium. g Secondary conidial development of
conidiomata showing conidiophores and primary conidia. d Cylin- primary conidia. Scale bars: a, ¢, d, g=2 pm, b=1 pm, e=200 nm,
drical elongated primary conidium. e Globose secondary conidium. f=1pum
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secondary conidia. 1, m Monotretic secondary conidial develop-

Fig. 75 Cylindrotorula indica (AMH 10228, holotype). a, b Sporo-
ment. n, 0 Branched conidiophore with primary conidia. Scale bars:

dochial conidiomata. c—g Primary conidia with monotretic secondary
conidia. h, i Dark thick hilum of primary conidia. j, k Pleomorphic a—0=10 um
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Fig.76 Phylogram generated from maximum likelihood analysis
based on LSU, RPB2, ITS, and TEF1-a sequence dataset representing
Torulaceae and related families. Related sequences are taken from
Hyde et al. (2019). Sixty-eight strains are included in the combined
analyses which comprise 2807 characters and 517 characters for
ITS after alignment. Neooccultibambusa chiangraiensis (MFLUCC
12-0559) and Occultibambusa bambusae (MFLUCC 12-0559) in
Occultibambusaceae (Pleosporales) are used as the outgroup taxa.
Single gene analyses were also performed to compare the topology
and clade stability with combined gene analyses. Tree topology of the
maximum likelihood analysis is similar to the Bayesian analysis. The
best RAXML tree with a final likelihood values of — 25944.916075

is presented. The matrix had 1201 distinct alignment patterns, with
23.66% undetermined characters or gaps. Estimated base frequen-
cies were as follows: A=0.240116, C=0.269729, G=0.272735,
T=0.217421; substitution rates AC=1.567160, AG=3.410853,
AT =1.595585, CG=0.809155, CT=7.747008, GT =1.000000;
gamma distribution shape parameter a=0.645809. Bootstrap values
for maximum likelihood (MLBS) equal to or greater than 60% and
posterior probabilities (BYPP, right) equal to or greater than 0.95 (the
rounding of values to 2 decimal places) from Bayesian inference anal-
ysis labeled on the nodes. The newly generated sequences are in blue
bold
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elongated, slightly curved, aseptate, smooth, verrucose or
verruculose, thin-walled, brown. Micrometry globose sec-
ondary conidia, 3.5-5%3.5-5 pm, cylindrical or finger-shaped
conidia, 9.5-30%2.5-3.5 pm.

Culture characteristics: Colonies on MEA at 25+2 °C
reaching 30-35 mm diam. after 1 month; initially aerial
mycelium white to brownish grey (4D2), velutinous, in old
cultures brownish grey (4D2) with olive grey (4E4) mar-
gin; reverse dark grey (4F1). Soluble pigments and exudates
absent. Colour codes and names used in descriptions are
from Kornerup and Wanscher (1978).

Material examined: INDIA, Maharashtra, Thane
(19°13'13" N 72°57'17" E, + 23 msl), on decaying spathe of
Cocos nucifera (Arecacceae), July 2018, K.C. Rajeshkumar
and S. Lad, AMH 10228 (holotype), ex-type living culture
NFCCI 4836; ibid., NFCCI 4837.

GenBank numbers: NFCCI 4836: ITS =MT?339444,
LSU=MT339442, RPB2=MT321490, TEF1-a=MT321492;
NFCCI 4837: ITS=MT339445, LSU=MT339443,
RPB2=MT321491, TEF1-a=MT321493.

Dendryphion Wallr.

Notes: Dendryphion was introduced by Wallroth (1833)
and is typified by Dendryphion comosum Wallr. The genus
is characterized by having erect, solitary, polytretic conidi-
ophores, branched in upper part, forming septate, pigmented,
thick-walled, finely roughened stipe and a distinct conidiog-
enous apparatus, with dark scars and catenate, in simple or
branched chains of brown, septate (didymo- or cheiro) conidia
(Crous et al. 2015; Su et al. 2016, 2018; Li et al. 2020a). Spe-
cies of Dendryphion are saprobic on dead stems of herbaceous
plants and decaying wood, and also grows on submerged
decaying wood in freshwater habitats (Su et al. 2016, 2018;
Li et al. 2020a). There are 85 Dendryphion epithets listed in
Index Fungorum (2021) but only 36 species are accepted in
Dendryphion (Species Fungorum 2021), and only seven spe-
cies have DNA sequences available in the GenBank database.

Dendryphion hydei ].F. Li, Phookamsak & Jeewon, PLoS
ONE 15(2): 0228067 (2020)

Index Fungorum number: IF556746; Facesoffungi num-
ber: FoF 04574; Fig. 77

Saprobic on submerged wood in a freshwater habitat.
Sexual morph Undetermined. Asexual morph Colonies
on the substrate superficial, effuse, hairy, brown to dark
brown. Mycelium partly immersed to superficial on the sub-
strate, branched, septate, pale brown to brown hyphae. Con-
idiophores 338-428 X 10-16 pm (x=383x 13 pm, n=15)
(10-16 pm wide at the base, 5—7 pm wide at the apex branch)
macronematous, mononematous, septate, straight or flexu-
ous, cylindrical, thick-walled, simple branch on the top pri-
mary branches, pale brown to brown, unbranched part dark
brown. Conidiogenous cells 5-9 xX4-5 pm (x=7 x4 um,
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n=25) polytretic, terminal, integrated, pale brown. Conidia
33-56 (-108) x 6-8 pm (x=44 x 7 pm, n=30) single, dry,
drum to globose, pale brown to brown, slightly paler at the
end cells, bead-like chains, 4—13(-21)-septate, constricted
at the septa, middle cells wider than the top and bottom.
Conidial secession schizolytic.

Culture characteristics: Conidia germinated on the
PDA within 24 h, and germ tube produced from both ends.
Colonies grow on the PDA, and after 2 weeks of incuba-
tion at room temperature, the diameter reaches about 4 cm.
Hyphae are initially white to light grey, and then gradually
become grey to dark grey, with convex middle, flocculent,
grey to dark grey, smooth edges, white, and flocculent, form-
ing a white ring about one centimeter. Reverse light yel-
low—brown, uniform color, smooth.

Material examined: CHINA, Yunnan Province, Puer City,
(100°37'59" E 22°36'36" N, 919 msl), on submerged wood,
30 April 2018, H.W. Shen, Q.S. Zhou and Z.L. Luo, S-2049
(HKAS 112706, new record), living culture, DLUCC 2049.

GenBank numbers: 1ITS = MW723060,
LSU =MW879527, SSU = MW774583,
RPB2=MW729781, TEF1-o: MW729786.

Notes: Dendryphion hydei was found on a branch litter of
Bidens pilosa Linn. in Chiang Mai Province, Thailand (Li
et al. 2020a). Phylogenetically, our isolate clustered with the
ex-type strain of Dendryphion hydei (HKAS 97479) with
low statistical support (Fig. 80). Our new isolate (Fig. 77) has
some differences in size from the type species; it has longer
conidiophores (338-428 X 10-16 pm vs. 260-380 X 7—14 pm)
and conidia (33-56 (-108) X 6—8 pm vs. (17-)20-30(-35) pm
long X 4—7 pm), and has more septa (4—13 vs. 2—4). Based on
morphological data and phylogenetic analysis, we report D.
hydei as the first record in a freshwater habitat.

Torula Pers.

Notes: Torula was introduced by Persoon (1795) and is
typified by 7. herbarum. Members in this genus are hypho-
mycetous asexual morph and characterized by superficial
dark colonies and branched chains, dark brown conidia
(Crane and Schoknecht 1977; Crous et al. 2015, 2020a;
Hyde et al. 2020b; Su et al. 2016; Li et al. 2017, 2020a).
There are 543 Torula epithets are listed in Index Fungorum
(2021), but only 49 species have morphological studies and
17 species have molecular data support (Hongsanan et al.
2020a). In this study, based on morphological and phylo-
genetic analyses, Torula lancangjiangensis is introduced as
a new species and a new record of T. mackenziei from a
freshwater habitat in China is reported.

Torula lancangjiangensis H.W. Shen, S. Boonmee, Z.L.
Luo & K.D. Hyde, sp. nov.

Index Fungorum number: IF558159; Facesoffungi num-
ber: FoF 09753; Fig. 78
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Fig. 77 Dendryphion hydei (HKAS 112706, new record). a n Culture on PDA (surface and reverse). Scale bars: a=200 pm, b,
Colonies on submerged wood. b—d Conidiophores with conidiog- ¢=50 pm, d-f, h-1=10 pm, g=20 pm
enous cells. e, f Conidiogenous cells with conidia. g-1 Conidia. m,
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Fig. 78 Torula lancangjiangensis (HKAS 112709, holotype). a, b Conidia. 1 Conidia in chain. m Germinated conidium. n Culture on
Colonies on submerged wood. c—f Conidiophores with conidioge- PDA from surface and reverse. Scale bars: c-m =20 pm
nous cells. g, h Conidiophores, conidiogenous cells with conidia. i-k
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Etymology: Referring to the collecting site from the Lang-
cangjiang River in China.

Holotype: HKAS 112709

Saprobic on submerged wood in a freshwater habitat.
Sexual morph Undetermined. Asexual morph Colonies
sparse, hairy, dry, velvety, dark brown to black on substrate.
Mycelium partly immersed to superficial on the substrate,
septate, branched, light brown to brown hyphae. Conidio-
phores 5-15x%3-4 pm (x=10x3 pm, n=25), macronema-
tous to semi- macronematous, mononematous, erect, straight
or slightly flexuous, without apical branches, light brown to
brown, ellipsoid to subcylindrical, smooth-walled, 0-2-sep-
tate, with 1-2 doliiform to globose cells. Conidiogenous
cells 5-7x5-6 pm (x=6 X5 pm, n=25), polyblastic, inte-
grated, terminal or intercalary, doliiform to subglobose,
brown to dark brown, smooth to verrucose, thick-walled.
Conidia (24-)45-74(-=100) X 6-7(=8) pm (x=60x7 pm,
n=40), acrogenous, catenated, composed of moniliform
cells, brown to dark brown, 5—19-septate, constricted at the
septa, doliiform to globose, most circular—drum form, with
1-2 cells black at the apex. Conidial secession schizolytic.

Culture characteristics: Conidia germinated on PDA
within 24 h, and germ tube produced from the conidial cells
at both ends or in the middle. Colonies grow on the PDA,
and after incubating at room temperature for 1 month, the
diameter reaches to 3.5 cm. Hyphae are initially light gray,
turning dark grey at maturity, raised in the middle, floccu-
lent, velvety, white, with edges smooth, light grey to light
brown. Reverse light grey in the middle light gray to dark
grey, smooth edges.

Material examined: CHINA, Yunnan Province, Xish-
uangbanna, (100°42'04" E 22°05'19" N, 680 msl), on sub-
merged wood, 4 May 2018, H.-W. Shen, Q.S. Zhou and Z.L.
Luo, S-2043 (HKAS 112709, holotype, MFLU 21-0112,
isotype), ex-type living culture, DLUCC 2043; THAI-
LAND, Chiang Rai, Muang, Thasud, Mae Fah Lung Uni-
versity, Botanical garden, on dead twigs, 15 November 2018,
Boonmee, BO3 (MFLU 21-0076), living culture, MFLUCC
21-0099.

GenBank numbers: DLUCC 2043: ITS=MW723059,
LSU = MW879526, SSU = MW774582,
RPB2 =MW729780, TEF1l-a=MW729785; BO03:
ITS=MZ538529, LSU=MZ538563, TEF1-a=MZ567104.

Notes: In a NCBI BLASTn search based on RPB2
sequences, the closest match of Torula lancangjiangen-
sis was T. camporesii (KUMCC 19-0112; GenBank no.
MN507404) with 97.67% similarity. A comparison of RPB2
nucleotide bases indicated that T. lancangensis differs from
T. camporesii in 50/1055 bp (4.7%). In addition, multigene
phylogenetic analysis of a combined dataset of the LSU,
SSU, TEF1-a, RPB2, and ITS showed that T. lancangjian-
gensis and T. camporesii are close relatives with 95% MLBS,
1.00 BYPP support (Fig. 80). Torula lancangjiangensis

resembles T. camporesii in having ellipsoid to subcylin-
drical, multi-septate conidia; and doliiform to subglobose,
brown to dark brown conidiogenous cells (Fig. 78). How-
ever, conidial cells of 7. camporesii are wide in the middle
and small at the ends, while the cells of T. lancangjiangensis
are more uniform. Therefore, Torula lancangjiangensis is
introduced as a new species.

Torula mackenziei J.F. Li, Phookamsak & K.D. Hyde,
Mycol Progress 16: 447-461 (2017)

Index Fungorum number: 1IF819537; Facesoffungi num-
ber: FoF 02714; Fig. 79

Saprobic on submerged wood in a freshwater habitat.
Sexual morph Undetermined. Asexual morph Colonies
on the substrate superficial, effuse, hairy, powdery, black.
Mycelium immersed on the substrate, composed of sep-
tate, branched, smooth, light brown hyphae. Conidiophores
7-20(—48) X 3—5 pm (x= 13 X4 pm, n= 15), macronematous,
mononematous, solitary, erect, minutely verruculose, thick-
walled, without apical branches, brown, ellipsoid to sub-
globose. Conidiogenous cells 5-7X4-6 pm (X=6X5 pm,
n=15), polyblastic, terminal, dark brown to black, paler
at apex, smooth to minutely verruculose, thick-walled,
globose to ellipsoid, discrete. Conidia 13-20X 67 pm
(x=16x7 pm, n=>50) acrogenous, catenated, yellowish
brown to dark brown, minutely verruculose, 3—5-septate,
rounded at both ends, paler yellowish at apex, composed of
moniliform cells, slightly constricted at septa, doliiform to
globose, in beadlike chains, with conidial chains in branches.
Conidial secession schizolytic.

Culture characteristics: Conidia germinated on PDA
within 24 h, and the germ tube produced by a certain conid-
ial cell at either end or in the center. Colonies grow on PDA,
and after incubating at room temperature for 1 month, the
diameter reaches about 5 cm. Hyphae are initially white to
light grey, and then gradually become grey to brown, with
convex middle, flocculent, gray to brown, smooth edges
and dark grey; reverse light grey in the middle, dark gray to
black, smooth edges.

Material examined: CHINA, Yunnan Province, Kunming
City (103°08'59" E 24°37'53" N, 1790 msl), on submerged
wood, 13 May 2018, H.W. Shen and X. He, S-1837 (HKAS
112705, new record), living culture, DLUCC 1837.

GenBank numbers: 1ITS = MW723058,
LSU = MW879525, SSU =MW774581,
RPB2=MW729779, TEF1-a: MW729784.

Notes: In the phylogenetic analyses our strain clustered
with the type of Torula mackenziei (MFLU 16-2820) with
100% ML, 1.00 BYPP support (Fig. 80). Torula macken-
ziei was collected from a dead branch of Bidens pilosa in
Doi Mae Salong, Chiang Rai Province, Thailand (Li et al.
2017). Compared with T. mackencziei, our strain has larger
conidiophores (7-20%x3-5 pm vs. 3-4.3x3.4-3.7 pm),
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Fig. 79 Torula mackenziei (HKAS 112705, new record). a Colonies
on submerged wood. b—f Conidiophores with conidiogenous cells and
conidia. g, h Conidia. i-k Conidia in catenated chain. I-o Branched
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chains of conidia. p Germinated conidium. q Culture on PDA from
surface and reverse. Scale bars: a—p =10 pm
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Dendryphion hydei HKAS 112706
Dendryphion hydei KUMCC 18-0009
Dendryphion submersum MFLUCC 15-0271
Dendryphion nanum HKAS 84010
dryphion nanum MFLUCC 16-0987

Dendryphion

Rostriconidium aquaticum MFLUCC 16-1113

Rostriconidium aquaticum KUMCC 15-0297

Rostriconidium

Rostriconidium pandanicola KUMCC 170176

100/1 .OOI Sporidesmioides thailandica MFLUCC 130840
Sporidesmioides thailandica KUMCC 16-0012

Sporidesmioides

100/1.00 |: Paradictyoarthrinium diffractum MFLUCC 13-0466

Paradictyoarthrinium hydei MFLUCC 17-2512

005

Fig.80 Phylogram generated from maximum likelihood analysis
based on combined LSU, SSU, TEF1-a, RPB2 and ITS sequence
dataset representing genera of Torulaceae and other related families
in Pleosporales. The updated sequence dataset was derived from
Hyde et al. (2020b) and Li et al. (2020a). Forty-seven strains are
included in the combined analyses which comprise a total of 4193
characters. Paeadictyoarthrinium diffractun MFLUCC 13-0466 and
P. hydei MFLUCC 17-2512 are selected as the outgroup taxa. The
best RAXML tree with a final likelihood value of — 20632.568415 is
presented. RAXML analysis yielded 1256 distinct alignment patterns

conidiogenous cells (5—7 X 4—6 pm vs. 4.3—4.7 x4-4.8 pm),
and conidia (13-20 X 6—7 pm vs. 9.4-18.5 x4.4-4.7 pm).
Our strains were collected from submerged wood in a fresh-
water habitat in Yunnan, China (Fig. 79). We suspect that
different growth habitats and substrates may lead to differ-
ences in sizes of the strains. In our study, we report the new
collection as a new record in a freshwater habitat.

Wicklowiaceae Ariyaw. & K.D. Hyde

Out group

and 34.11% of undetermined characters or gaps. Estimated base fre-
quencies were as follows: A =0.246275, C=0.259573, G=0.270969,
T=0.223183, with substitution rates AC=1.544243, AG=3.270041,
AT=1.437706, CG=0.944551, CT=7.854806, GT=1.000000;
gamma distribution shape parameter alpha=0.178530. Bootstrap sup-
port values for maximum likelihood (MLBS, left) equal to or greater
than 70% is given above the nodes. Bayesian posterior probabilities
(BYPP, right) equal to or greater than 0.95 are given above the nodes.
Ex-type strains are in bold and newly generated sequences are in blue

Notes: We follow the latest treatment and updated
accounts of Wicklowiaceae in Calabon et al. (2020a) and
Hongsanan et al. (2020a).

Wicklowia Raja, A. Ferrer & Shearer

Notes: Wicklowia was introduced by Raja et al. (2010) to
accommodate the freshwater taxa and was typified by Wick-
lowia aquatica. Only three species are accepted in this genus
(Raja et al. 2010; Boonmee et al. 2019; Calabon et al. 2020a;
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Index Fungorum 2021). In this study, Wicklowia fusiform-
ispora is introduced as a new species and W. submersa is
reported as a new record from northern Thailand.

Wicklowia fusiformispora Boonmee, Huanraluek & K.D.
Hyde, sp. nov.

Index Fungorum number: IF558541; Facesoffungi num-
ber: FoF 09954; Fig. 81

Etymology: The specific epithet “fusiformispora” refers
to the fusiform shape of ascospores.

Holotype: MFLU 21-0068

Saprobic on decaying submerged wood in the river.
Sexual morph Ascomata 212-244 x225-274 pm
(x=231x253 pm), immersed, erumpent when mature, ellip-
soid on the host surface, scattered, gregarious, subglobose,
uni-loculate, dark brown, ostiolate. Peridium 32-51 pm
wide, thick-walled, composed of light brown to dark brown
of pseudoparenchymatous cells of textura angularis.
Hamathecium comprising 1-3 pm wide, numerous, cylindri-
cal, filiform, branched, septate, hyaline pseudoparaphyses.
Asci 78-151x21-30 pm (x=115x30 pm, n=10), 8-spored,
bitunicate, fissitunicate, cylindrical-clavate, apically thick-
ened and rounded, with an ocular chamber when immature,
sessile or short pedicellate. Ascospores 32-41X9-19 pm
(x=36%x12 pm, n=20), 2-3-seriate overlapping, fusiform
to cylindrical-ellipsoid, with rounded ends, slightly inequi-
lateral, asymmetrical, slightly curved, hyaline, 1-septate,
constricted at the septum, guttulate when immature, sur-
rounded by a thin mucilaginous sheath, smooth-walled.
Asexual morph Undetermined.

Culture characteristics: Ascospores germinated on PDA
within 12 h at room temperature. Colonies on MEA, reach-
ing 15 mm diam. in 4 weeks at room temperature. Mycelium
superficial, hairy, radiating outwards, effuse with wavy to
fimbriate edge, dark brown.

Material examined: THAILAND, Chiang Mai Prov-
ince, Mae Ai, Tha Ton, Kok River, on decaying submerged
wood in the river shore, 9 December 2019, S. Boonmee,
N-KR1 (MFLU 21-0068, holotype), ex-type living culture,
MFLUCC 21-0091.

GenBank numbers: ITS =MZ538533, LSU=MZ538567,
SSU=MZ538576, TEF1-a=MZ567108.

Notes: Wicklowia fusiformispora shares common char-
acters with other described species in Wicklowia, but it dif-
fers from all the other species in terms of details regarding
features including of shape and size of ascomata, asci and
ascospores (Raja et al. 2010; Boonmee et al. 2019; Calabon
et al. 2020a). Phylogenetic analysis based on a combined
LSU and SSU sequence dataset indicates that W. fusiform-
ispora clustered with W. phuketensis with 97% MLBS, 1.00
BYPP support (Fig. 83). However, Wicklowia fusiform-
ispora is distinct from W. phuketensis by its uni-loculate
ascomata and has smaller asci (78—151x21-30 pm vs.

@ Springer

86—288 X 22-32 pm) and ascospores (32—41X9-19 pm vs.
34-43 x9-12 pum) (see Calabon et al. 2020a, b; Fig. 2). A
comparison of LSU sequences indicates that W. fusiform-
ispora differs from W. aquatica in 27/850 bp (3.17%), W.
phuketensis in 10/850 bp (1.17%), and W. submersa 18/850
(2.11%). Sequence data of the ITS region of W. aquatica,
W. phuketensis and W. submersa are not available in the
GenBank for the comparison. We therefore, identify W. fusi-
formispora as a new species which collected from Kok River
in northern Thailand (Fig. 81).

Wicklowia submersa Boonmee, Sorvongxay & K.D. Hyde,
Phytotaxa 411(1): 76 (2019)

Index Fungorum number: IF556334; Facesoffungi num-
ber: FoF 05994; Fig. 82

Saprobic on decaying wood submerged in a freshwater
canal. Sexual morph Ascomata 93-186x 126-179 pm
(x=134x 151 pm), immersed, erumpent when mature, rais-
ing the host tissue, dark ellipsoid or slit-like, uni-loculate,
subglobose, dark brown, scattered, gregarious, ostiolate.
Peridium 20-24 pm wide, thick-walled, composed of dark
brown of pseudoparenchymatous cells of textura angularis.
Hamathecium comprising 1-2 pm wide, numerous, cylindri-
cal, filiform, branched, septate, hyaline pseudoparaphyses.
Asci 64-95%x21-28 pm (x=76 X 24 pm, n="7), 8-spored,
bitunicate, fissitunicate, cylindrical-clavate, apically thick-
ened and rounded, with an ocular chamber when immature,
sessile or short pedicellate. Ascospores 24-28 X 7-15 pm
(x=26x9 pm, n=20), 2-3-seriate, partially overlapping,
ellipsoidal-oblong to broad fusiform, with rounded ends,
slightly inequilateral, asymmetrical, upper cell wider, hya-
line, 1-septate, constricted at the septum, guttulate when
immature, surrounded by a distinctly mucilaginous sheath,
smooth-walled. Asexual morph Undetermined.

Culture characteristics: Ascospores germinated on PDA
within 12 h. Colonies on MEA, reaching 0.5-1.5 cm diam.,
in 2 weeks at room temperature. Mycelium superficial, dark
grey to brown, hairy, radiating outwards. effuse with wavy
and dark brown edge.

Material examined: THAILAND, Uttaradit Province,
Phichai, Thasak, Chom Tok Village, on decaying submerged
wood in a freshwater canal, 29 December 2018, S. Boon-
mee, CTU11 (MFLU 21-0069, new record), living culture,
MFLUCC 21-0092.

GenBank numbers:
TEF1-a=MZ5671009.

Notes: Wicklowia submersa was reported from a fresh-
water habitat collected in Krabi Province, southern Thai-
land (Boonmee et al. 2019). Our new isolate of W. submersa
(MFLUCC 21-0092) was collected from Uttaradit Province
in northern Thailand. Our new collection (Fig. 82) share
similar characters of ascomata, asci and ascospores identi-
cal to the ex-type strain W. submersa (MFLUCC 18-0373).

LSU = MZ538568,
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Fig. 81 Wicklowia fusiformispora (MFLU 21-0068, holotype). a, b Asci. I-o Ascospores. p Ascospore stained in Nigrosine reagent. q
Appearance of ascomata on decaying submerged wood. ¢, d Cross Germinated ascospore. r, s Culture on MEA from above and below.
sections of ascomata. e Section of peridium. f Pseudoparaphyses. g-k Scale bars: ¢, d=200 pm, e-k, q=20 um, I-p=10 um
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Fig.82 Wicklowia submersa (MFLU 21-0069, new record). a
Appearance of ascomata on substrate. b Cross section of ascomata. ¢
Section of peridium. d Pseudoparaphyses. e-h Asci. i-k Ascospores
(1 and j=ascospores mounted in water, k=ascospore stained in

Phylogenetic analysis indicates that our strain consistently
clustered with the ex-type strain MFLUCC 18-0373 with
100% MLBS, 1.00 BYPP support (Fig. 83). We therefore,
report our isolate MFLUCC 21-0092 as a new record of W.
submersa in Thailand.

@ Springer

Nigrosin reagent). 1 Germinated ascospore. m, n Culture on MEA
from surface and reverse. Scale bars: b=100 pm, c¢-h, 1=20 pm,
i-k=10 pm

Tubeufiales S. Boonmee & K.D. Hyde

Notes: Tubeufiales currently includes three families (i.e.,
Bezerromycetaceae, Tubeufiaceae and Wiesneriomycetaeae)
with 55 genera and the latest updated accounts in Hongsanan
et al. (2020b).
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Wicklowia fusiformispora MFLUCC 21-0091
Wicklowia phuketensis MFLUCC 20-0109
Lolia dictyospora CBS H-22131

Lolia aquatica CBS H-22130

Clohesyomyces aquaticus MFLUCC 11-0092
Neomassariosphaeria typhicola KT 667
Hongkongmyces thailandica MFLUCC 16-0406
Hongkongmyces pedis HKU 35

Lindgomyces angustiascus F60-1

0.01

Fig. 83 Maximum likelihood phylogenetic tree based on a combined
LSU and SSU sequence data of Wicklowia taxa (Wicklowiaceae)
and related families. The tree is rooted with Delitschia chaetomi-
oides (SMH 3253.2) and D. winteri (CBS 225.62). Bootstrap sup-

Tubeufiaceae M E. Barr

Notes: We follow the latest treatments and updated
accounts of Tubeufiaceae in Hongsanan et al. (2020b).
Two new species and five new records from genera

Lophiostoma vagabundum KH164
Lophiostomataceae

Wicklowiaceae

Lindgomycetaceae

Lindgomyces lemonweirensis A632-1a
Lindgomyces ingoldianus ATCC 200398
Lindgomyces cinctosporus R56-3
100/1loor Arundellina typhae MFLUCC 16-0310
Arundellina typhae MFLUCC 16-0309

100/1.00 |
Delitschia winteri CBS 225.62

Delitschia chaetomioides SMH 3253.2

Delitschiaceae
Outgroup

port values for maximum likelihood (MLBS, left) equal to or greater
than 50% is given above the nodes. Bayesian posterior probabilities
(BYPP, right) equal to or greater than 0.95 are given above the nodes.
Ex-type strains are in bold and newly generated sequences are in blue

Helicosporium, Neohelicosporium and Tubuefia are reported
in this study.

Helicosporium Nees
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Notes: Helicosporium comprises 101 species epithets
(Index Fungorum 2021) but only 20 species are accepted in
the genus (Species Fungorum 2021). Its members are hypho-
mycetous, helisporous, with multi-coil to loosely uncoiled,
multi-septate, hyaline to pale brown and smooth-walled
conidia (Boonmee et al. 2014; Lu et al. 2018b). One new
species and one new record are provided for this genus.

Helicosporium luteosporum Y.Z. Lu, Boonmee & K.D.
Hyde, Phytotaxa 319(3): 248 (2017)

Index Fungorum number: IF552663; Facesoffungi num-
ber: FoF 02763; Figs. 84, 85

Saprobic on decaying wood. Sexual morph Undeter-
mined. Asexual morph Hyphomycetous, helicosporous.
Colonies effuse, yellow, shiny, with crowded by conidial
masses. Mycelium composed of partly immersed to superfi-
cial, septate, branched, hyaline to brown hyphae. Conidio-
phores 142-370 um long, 5-8 um wide at base, micronema-
tous, mononematous, arising from repent mycelium, tapering
toward narrow subacute at apex, fuscous branching and
brown at base, brownish to hyaline towards apex, septate,
smooth-walled. Conidiogenous cells 3—7.5 X 2-3 um, dentic-
ulate, holoblastic, monoblastic, bearing lateral minute denti-
cles each with single conidium. Conidia 81-161 pm diam.,

Fig. 84 Helicosporium luteosporum (MFLU 17-0502, new record). a Colony on decaying wood. b—d Conidiophores with lateral minute poly-
blastic denticles and attached conidia. e-i Conidia. Scale bars: a=200 um, b, ¢=50 um, d-i=20 pm
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Fig.85 Helicosporium luteosporum sporulation in culture (MFLUCC 16-1233). a Germinated conidium. b, ¢ Culture on MEA from surface
and reverse after 1 month. d—f Mycelium and development of conidia in culture. g—j Conidia. Scale bars: a, d—j =20 um

with conidial filament 6-8 um wide, with 634-674.5 um
long, loosely coiled 1-2%2 times, becoming loosely uncoiled
in water, rounded at apical ends, indistinctly multi-septate,
not constricted at the septa, bright, hyaline to pale brown,
guttulate, smooth-walled.

Culture characteristics: Ascospores germinating on MEA
within 24 h and many germ tubes produced from conidium
cells. Colonies growing on MEA slowly, less than 5 mm
diam. in 7 days at room temperature, slightly raised-radially
with entire edge, brownish-gray to pale brown. Mycelium
developing superficial, composed of branched, septate, pale
brown, reddish-brown to dark brown, with red pigmented
hyphal filaments, conidial spores formed on hyphae in cul-
ture at 60 days. Conidia 55—112 ym diam., with conidial fila-
ment 7.5-8 um wide, with 445-448 pum long, loosely coiled

1-3%2 times, becoming loosely uncoiled in water, rounded
at apical ends, indistinctly multi-septate, not constricted at
the septa, hyaline, with granular contents.

Material examined: THAILAND, Chanthaburi, Laem
Sing, Ban Phlio, on decaying wood in a terrestrial habitat, 7
July 2016, S. Boonmee, NTP02-Ax (MFLU 17-0502, new
record), living culture, MFLUCC 16-1233.

GenBank numbers: LSU=KY873624.

Notes: Isolate (MFLUCC 16-1233) was identified as Heli-
cosporium luteosporum based on phylogenetic analysis, but
morphological illustrations were not provided (Brahamanage
et al. 2017; Lu et al. 2017). A nucleotide base comparison
of the LSU sequ