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Abstract

This paper elaborates the advances made in the study of morphology, phylogeny, host
association and geography of novel and interesting fungi in China ankrichaive documented
saprobic microfungi from dead twigs of different plant hosts from Annonac®aemijanthus
dulcis Cananga odorataand Desmos chinengis Apocynaceae Alstonia scholariy and
MagnoliaceaeNlagnolia champacaM. garrettii and M. liliifera) in Yunnan Province, China and
northern Thailand. Descriptiondlustrations and discussions on the familial placement of taxa are
given based on phylogeny and morphological data. One new gRhugormispora in
Neohendersoniaceae (Dothideomycetes) awdlve new speciesAcrocalymma magnolige
Diaporthe chiangmaiensisFuscostagonospora magnolia@yrothrix anomianthj Hermatomyces
anomianthj Muriformispora magnoliag Neomassariaalstoniae N. thailandica Neoroussoella
thailandicg Peroneutypanomianhi, Pseudochaetosphaeronemmagnoliaeand Torula canangae
are introducedAn amended account éfermatomycess provided to include the sexual morph of
the genus. New host records or new country records are providégdrfmralymma pterocarpiA.
walkeri, Amphisphaeria micheligédAngustimassarina popylAurantiascoma minimuniaporthe
musigena D. pterocarpi Eutypella citricola Gyrothrix oleag Hermatomyces sphaericus
Lasiodiplodia crassispora L. exigug L. ponkanicola L. pseudotheobromad.. thailandica, L.
theobromag Magnibotryascoma kunmingens#emnoniella ellipsoideaMelomastia clematidis
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Introduction

Fungi are diversand ubiquitous indrrestrial, freshwater and marine ecosystantsform an
integr al component of | i f ebdldickiggeehat R020). They areear s i t
heterogeneous group of organisms that show great variation in morphology, reproduction, life
cyclesand modes of dispersal (Promputtha et al. 2007, Lofgren et al. 2018). In general, microfungi
can be found as the asexual morphs that produce conidia on conidiophores and the sexual morph
produces a closed structure known as ascoma (sporocarps or frigi$)bibét protect asci and
ascosporesind use a variety of ways to release spores (Money 2016). These sporulating fungi
produce numerous sexual and asexual spores and take advantage of multiple abiotic vectors (wind
and precipitation) and biotic vectorscbuas plants (seeds and senesced leaves) and animals (fur,
feathers, and gut microbiomes). In many cases, humans also facilitate successful dispersal into new
habitats (Golan & Pringle 20).7

Fungi are an essential component in the most ecosystems grcpleoles as decomposers,
mutualists, and pathogens (Schmit & Mueller 2007). The majority of fungi are decomposers, while
some are partners in lichens and mycorrhizal symbioses, and some are pathogens of plants and
animals (particularly invertebrates)urgal decomposers grow not only on woody and other plant
tissues but also on herbivore dung (Money 2016). Fungal decomposers maintain ecological balance
by recycling nutrients and degrading organic matter (lignocellulose) in wood and leaves (Bucher et
al. 2004,Hyde et al. 2018). The decomposition of organic materials maintains the balance between
soil carbon storage and @@®mission into the atmosphere and increases the availability of mineral
nutrients in the soil that can be utilized for plant growtin(@ar Wal et al. 2013). In additiofungi
are widely utilized for antibiotics, enzymes, food production, and the pharmaceutical industry. In
addition, they function as agents for biological control of a wide range of plant pathogens, crop
pests and bioreediation of chemical spills (Lodge 1997, Lucking et al. 2020, Thambugala et al.
2020).

A study by Hawksworth & Lucking (2017) emended the global fungal species richness of 1.5
million to an updated range of 2.2 to 3.8 million. Hyde et al. (2020) disctissedrious data that
is lacking and needed to estimate fungal numbers which have ranged from 0.5 to 13.2 million
species. Hyde et al. (20,18020) suggested that poorly studied countries and hosts, or understudied
habitats or niches, harbour diverse furggecies that will lead tthe discovey novel taxa (Hyde et
al. 2018, 2020). Microfungi show a higher degree of diversity where numerous novel species have
been discovered in tropical and swbpical regions. These regions facilitate fungal infections
because they have good biotic and abiotic factors such as highly diverse host plants and
microhabitats that drive a higher degree of biodiversity (Piepenbtiad} 2011, Guzman & Hell
2014). Saprobic fungi can be found in four phyla namely, Ascomycotasidd@mycota,
Chytridiomycota and Zygomycota (van der Wal et al. 2013). Zygomycota consists of over 1000
described species and the Mucoromycotina includes approximately 300 described species that are
recognized as opportunistic saprotrophs (van der Wall. &0a3). Chytridiomycota is generally
considered as an aquatic fungal group. However, it was identified that those saprobic chytrids fungi
are present in nenegetated, higlelevation soils (van der Wal et al. 2013). Basidiomycota consists
of approximatel 40 000 described species (He et al. 2022) and among them the majority of
saprobic basidiomycetes are found in the subphylum Agaricomycotina (van der Wal et al. 2013).
Ascomycota is the largest phylum of fungi comprising more than 33,000 named species and
numerous undescribed fungi (Money 2016). In this study, we focus mainly on two classes of
Ascomycotaviz. Dothideomycetes and Sordariomycetes. Dothideomycetes is the largest class and
most ecologically diverse group of fungi consisting of endophyteshygip, saprobes, human and
plant pathogens, lichens, and lichenicolous taxa (Hongsanan et a4).Z0B6y are characterized
by bitunicate asci with fissitunicate dehiscence and they occur on a broad range of hosts in aquatic
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and terrestrial habitats (Hosgnan et al. 202). The secondargest class is Sordariomycetes
comprising a diverse range of taxa (Maharachchikumbura et al. 2015, 2016). They are
characterized by perithecial ascomata and inoperculate unitunicate efissitumicate asci
(Maharachchikmbura et al. 2015, 2016, Hyde et al. 2020

Taxonomy is crucial teinderstanding life's diversity through exploring and discovdtingi
in nature (Hibbett 2016). Nomenclature promotes universally accepted scientific names that reflect
relationships beteen species and thereby strengthen communication among scientists and the
public (Hibbett 2016). The taxonomy of microorganisms especially fungi is challenging due to their
extreme diversity in terms of morphological features, nutritional modes and ksexual fungal
morphs (Hibbett 2016)n the early nomenclature, fungal names often related to their host plants on
which the holotype was collecteBor examplePestalotiopsispecies were named based on host
plants names (Maharachchikumbura et al. 201¥owever, many scientists argued that
Pestalotiopsisspecies are generally not hagtecific as they probably have a wide range of hosts
and substrates (Jeewon et al. 2004, Lee et al. 2006). This indicates that many traditidyaddtbst
Pestalotiopsisspecies might be spurious (Maharachchikumbura et al. 2014). Similarly, most
Aplosporella species have been described based on their host occurrence, however, presently
available data suggested that the majority of these species are rgpdwst (Dammet al. 2007).
Therefore, it is suggested to employ phenotypic analyses coupled with phylogenetic analyses to
delimitate species boundaries (Maharachchikumbura et al. 2014, 2iR4¢ver, it is essential to
report host association and geographic distrdoutif fungi for thebetter understanding of the fungi
and their interactions with natural environmertis study aims to investigate saprobic microfungi
from dead twigs of different plant hosts from Annonaceae, Apocynaceae and Magnoliaceae in
northern Thdand and Yunnan Province, China. We describe novel and existing fungi in China and
Thailand based on both morphology and mloitus phylogeny.

Materials & M ethods

Dead twigs attachetb different host plantsvere collectedn this study. The host plant
species were selected according to a selection design (Fig. 1). We selected three plant species from
family 2 (orderl) and one plant genus from family 1 (order 1) in Thailand according to the design.
Then, we selected one plant species from family 3 kvbelong to a different order (order 2) in
Thailand. In addition, we selected the same plant genus from fanfilyder 1) in China (not
included in Figurdl).

According to the above design we selectagmianthus dulcisCananga odorataDesmos
chinensisfrom Annonaceae (Magnoliales) aMhgnoliasp. from Magnoliaceae (Magnoliales) in
Thailand. Further, we selectédstonia scholarifrom Apocynaceae@entianales) in Thailand. In
addition, we selectellagnoliasp. from Magnoliaceae (Magnoliales) in Chif&e isolated fungal
species are given in tAable 1.

The study area of northern Thailahds the average annual temgiare ranges between 20
and 34C. The rainy season is from May to October, with average annual rainfall ranging between
600 and >1000 mnfArunrat et al. 2021). The study area of Yunnan, China has annual average
temperature 06.90 27.10C and the wet season is from May to October with average annual
rainfall ranging560.0G 2300.00 mm (Yang et al. 2049 Micro-morphological characteristiogere
examined with an OLYMPUS SZ61 compound microscope while the images were recorded with a
Canon EOS 600D digital camera mountedca Nikon ECLIPSE 80i compound microscope. All
microscopic measurements were made with the Tarosoft (R) image framew0r.z7 and
images were further processed with Adobe Photoshop CS3 Extended version. Pure cultures were
obtained by single spore isolation as outlined by Senanayake et al. (2020). Germinating ascospores
were transferred aseptically to potato dextrose #B&A) and culture characteristics, such as
growth rate and colony characteristics, were determined from cultures grown on PDA at room
temperature (25°C) for one week.

The specimens cited in this paper were deposited at the Mae Fah Luang University
Herbariun (Herb. MFLU), Chiang Rai, Thailand. The living fungal cultures recovered in this study

960



were deposited ahe Mae Fah Luang University Culture Collection (MFLUCQO)hailandand
Kunming Institute of Botany Culture Collection (KUMCQThina Faces of Fungnumbers and

Index Fungorum numbers were registered as described in Jayasiri et al. (2015) and Index
Fungorum (2022), respectivelRecent publications that were used to introduce new species were
mentioned in the relevant notesresult section.

Family 1 Magnoliaceae
am‘—| Host species 1 | I Magnolia spp. } -
Order 1 Magnoliales
4‘ Host species 2 | I Anomianthus dulcis '7
Family 2 [ B ] Annonaceae
| Host species 3 | | Cananga odorata |

4' Host species 4 | | Desmos chinensis ’—

| Apocynaceae / Gentianales|
|

Order 2 / Family 3

{Hostspeciess |I Alstonia scholaris

Figure 17 Host plant species used in this study.

DNA extraction and PCR amplification

Oneweek old pure cultures on PDA were used for DNA extraction (Dissanayake et al. 2020).
The mycelia were scraped off from pure cultures and genomic DNA was extractgBiaspin
fungus genomic DNA kit (BioFlux®, P.R. China) following the manufaatuées pr ot oc o |
kept at 4°C forthe DNA amplification of geneand maintained at20 °C for long term storage.

Polymerase chain reaction (PCR) was used to amplifynteenal transcribed spacers (ITS)
and partial gene regions &8S ribosomal RNA (LSU), 18S ribosomal RNA (SSU), RNA
pol ymerase |1 s e ¢ 0 n d-tubulnrfgpd,sattin AQTH, lgceraldehydd-P B 2 )
phosphate dehydrogenase (GADPH), chitin synthase 1i{OH&lmodulin (CAL) and translation
elongation facto 1i alpha ({efl) where appropriate using primers as in de Silva et al. (2021). The
final volume of the PCR reaction was 25 gl , ¢
and reward primers, 12.5 ¢l of RabyFaaBWDNA aq P
Polymerase, dNTPs, and optimized buffer, Beijing TransGen Biotech Co., Ltd., Beijing, P.R.
China) and 20. Alplifcdtion offgena rdgibnsvere performed following Li et al.
(2020a) for ITS, LSU, SSUefl, RPB2tub2 Gomes et al. (20)3or CAL and Weir et al. (2012)
for ACT, GADPH, CH$ 1. PCR purification and sequencing of amplified PCR products were done
by Shanghai Sangon Biological Engineering Technology & Services Co., Ltd, P.R. China.

Newly generated nucleotide sequences were sieabin the GenBank andhe accession
numbers were mentioned in relevant entries. Sequences of the individual loci were aligned with
MAFFT v. 7 online version (Yamada et al. 2016) using default settings. BioEdit v. 7.0.5.2 (Hall
1999) software was used tefine the alignments manually where necessary and to exclude
incomplete portions at the ends of the sequences before the analyses.

Phylogenetic analyses

Maximum likelihood analysis was performed in RAXML GUI v. 1.3 (Silvestro & Michalak
2012) and maximm parsimony analysis was done in PAUP (Phylogenetic Analysis Using
Parsimony) v. 4.0b10 (Swofford 2002). Evolutionary models for phylogenetic analyses were
selected independently for each locus using MrModeltest v. 3.7 (Posada & Crandall 1998) under
the Akaike Information Criterion (AIC). Parameters for maximum likelihood were set to rapid
bootstrapping with 1000 replicates and the GTR + GAMMA maifehucleotide substitution.
Bayesian analysis was conducted in MrBayes v. 3.1.2 (HuelsenbRok&vist 2001 Parameters

961



of Bayesian analysis include markov chains that were run for 1000000 generations, trees were savged @' generation (printfreq = 100),
leading to 1000@rees. Among these trees, 20% of the initial trees were discarded and &éangrirees were uséd evaluate posterior probabilities
(PP) in the majority rule consensus tree. Parametemmdamum likelihood were set to rapid bootstrapping with 1@flicates using the GTR +
GAMMA model of nucleotide substitution. Maximum paneny wasrun with the heuristic search option, random taxon addition, tree bisection
reconnection (TBR) fothe branch swapping algorithm and 1000 random sequence additions, with maxtrees selGap0@@re treated as missing
data. Tree Length [TL], @sistency Index [CI], Retention Ind¢RI], Relative Consistency Index [RC] and Homoplasy Index [HI] were calculated
for the mostparsimonious tree. Phylograms were visualized with FigTree v1.4.0 (Rambaut 2012) and aimMatexsoft PowerPoint (2010We
conducted different analyses to obtphylogenetic support and discussed results in respective entries

Table 1Fungal species isolated and identified in this study.

Host plant species

Fungal Species Magnolia Anomianthus  Cananga Desmos Alstonia
dulcis odorata chinensis scholaris
Dothideomycetes Hysteriales Hysteriaceae Rhytidhysteron Rhytidhysteron neorufulum  NI260°"
NI287™
Pleosporales Acrocalymmaceae Acrocalymma Acrocalymmgpterocarpi NI175°H
Acrocalymmanagroliae NI209™ AND31™
Acrocalymmawalkeri NI214™
Amorosiaceae Angustimassarina Angustimassaringopuli NI1283™
Angustimassarin@gopuli NI286™
Didymosphaeriaceae Pseudopithomyces Pseudopithomyces chartarun AND22b™
Fuscostagonosporaceae Fuscostagonospora Fuscostagonospora NI1284™
magnoliae
NI285™
Hermatomycetaceae Hermatomyces Hermatomyces sphaericus AND5™ AS16A™
AS16B™
Hermatomyceanomianthi AND23™
Macrodiplodiopsidacge ~ Pseudochaetosphaeronem Pseudochaetosphaeronema NI167°H
magnoliae
N1197™
Neohendersoniaceae Muriformispora Muriformispora magnoliae NI261°H
Neomassariaceae Neomassaria Neomassarialstoniae AS14™
Neomassarighailandica AND4™
Nigrogranaceae Nigrograna Nigrograna thymi NI269°H
Periconiaceae Periconia Periconia byssoides coig+
Periconia pseudobyssoides  NI273°"
Phaeosphaeriaceae Phaeosphaeria Phaeosphaeria sinensis NI166°H
Roussoellaceae Neoroussoella Neoroussoella entadae NI213™
Neoroussoelldhailandica NI258™
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Table 1 Continued.

Host plant species

Fungal Species Magnolia Anomianthus  Cananga Desmos Alstonia
dulcis odorata  chinensis scholaris
Xenoroussoella Xenoroussoell#riseptata AND11b™ DCo™
Teichosporaceae Magnibotryascoma Magnibotryascoma NI196™
kunmingense
Aurantiascoma Aurantiascoma minimum NI194™
Torulaceae Torula Torulacanangae co1"
Dothideomycetes Botryosphaeriales Botryosphaeriaceae Lasiodiplodia Lasiodiplodia theobromae NI302™ AND13™
ordersincertae sedis NI306™
Lasiodiplodia microconidia AND1™
Lasiodiplodia swieteniae NI300™
Lasiodiplodia NI325™ coe™ DC7™
pseudotheobromae
Lasiodiplodia aquilariae NI305™
Lasiodiplodia pyriformis NI326™
Phyllostictaceae Pseudofusicoccum Pseudofusicoccum NI320™ AND32™ AS15™
adansoniae
Dyfrolomycetales Pleurotremataceae Dyfrolomyces Dyfrolomyces thamplaensis AND9™
AND12™
Melomastia Melomastia clematidis co1z2+
Muyocopronales  Muyocopronaceae Setoapiospora Setoapiospora thailandica AND3™
Sordariomycetes Diaporthales Diaporthaceae Diaporthe Diaporthe musigena NI1304™
Subclass Diaporthomycetidae Diaporthe pterocarpi AS3™
AS17™
Diaporthechiangmaiensis NI207b™ AS19™
GMT8™
Subclass Hypocreales Nectriaceae Nectria Nectria pseudotrichia AND25™
Hypocreomycetidae
Stachybotryaceae Memnoniella Memnoniella ellipsoidea CcoZ2™
Subclass Amphisphaeriales Amphisphaeriaceae Amphisphaeria Amphisphaerianicheliae AS12d"
Xylariomycetidae
Xylariales Diatrypaceae Eutypella Eutypella citricola NI329™
Peroneutypa Peroneutypa anomianthi AND6™
Xylariales Incertae Gyrothrix Gyrothrix oleae Dcg™
sedis
Gyrothrix anomianthi AND20™

€H = Specimens collected in China
™ = Specimens collected in Thailand
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Results

Class Dothideomycetes (&. Erikss. & Winka
Subclass Pleosporomycetidagchoch et al.
HysterialesLindau.

HysteriaceaeChevall.

Hysteriaceae was established by Chevallier
are characterized by having immersed to superficial, carbooacto coriaceous, navicular,
hysterothecium, characteristically dehiscing by an invaginated slit or sulcus, bitunicate asci and
hyaline to pigmented, one to mu$ieptate, or muriform ascospores (Hyde et al. 2013, Thambugala
et al. 2016, Jayasiri et &018).Nine genera are accepted in this famiBoniopsis Graphyllium
Hysterium Hysterobrevium Hysterodifractum OedohysteriumOstreichnion Psiloglonium and
RhytidhysterorfHongsanan et al. 2080

RhytidhysteronSpeg.

Rhytidhysterorwas introducd by Spegazzini (1881) to accommodRiebrasilienseand R.
viride. Clements & Shear (1931) designatedbrasilienseas the type speciefRhytidhysteron
species are characterized by closed and navicular ascomata, later opening by a longitudinal slit to
become irregularly apothecioid at maturity and heavily pigmenieth thick-walled ascospores
(Bohm et al. 2009, Thambugala et al. 2016, Hongsanan et ala)20Rtis genus has wide
distributionof endophytes, saprobes and weak pathogens (Hyde et al.Ki0har et al. 2019)in
this study, we report on a new host recordRbifytidhysteron neorufulurfitom Magnolia sp. in
China and Thailand.

Rhytidhysteromeorufulum Thambug. & K.D. Hyde, Cryptog. Mycol. 37(1): 110 (2016)
Fig. 3

Index Fungorum numbelf- 551865, Faces of Fungi number: FaE840

Saprobicon dead twigs attached tdagnolia sp. Sexual morphAscomata9001 4 00 & m
long, 4566 00 e m h7T5Hh, ¢ M &@i1a0Mm x 550 x 730 unmm = 10), apothecioid,
solitary to aggregated, superficial, black, coriaceous, elliptic or irregular in shape, with lenticular or
irregular opening when wet, not striate, blaakyellow at the center, when dry folded at the
margin, forming an elongate sliExciple90i1 10 e m wi de, composed of
thick-walled cells oftextura angularis Hamatheciuncomprising 1.52 . 5 e m wi de, den
pseudoparaphyses, foimg epithecium above the asci, enclosed in a gelatinous mastx160
200%x 9116 mx £ 180 x 12 mn = 20), 8spored, bitunicate, clavate to cylindrical, with a short,
furcate pedicel, apically rounded, without a distinct ocular chamiseospore28i36x 911 2 & m
(x =30 x 11e mn = 40), uniseriate, slightly overlapping, ellipsoidal to fusiform, slightly rounded
or pointed at both endsj 3-septate, constricted at the septa, yellowish when immature, reddish
brown to brown when mature, without a cilaginous sheattAsexual morphNot observed

Culture characteristics Colonies on PDA reaching 30 mm diameter after 1 week daC25
colonies from abovecircular, margin undulate, dense, slightly raised, yellowish brown at the
margin,brown in the cetre; reverse: pale brown at thmargin, darlkbrown in the centre.

Material examinedi China, Yunnan Province, XishuangbanmBead twigs attached to
Magnolia sp. (Magnoliaceae), 27 March 2017, N. I. de Silva, NI260 (MFLU2684), living
culture, MFLUCC 190035 Thailand,Chiang RaiProvince,dead twigs attached tdagnolia sp.
(Magnoliaceae), 9 January 2019, N. I. de Silva, N1287 (MFLtD248), living culture, MFLUCC
21-0179.

Known hosts and distributioh On dead stems, dead wood of unidentified plan€hiang
Rai, Chiang Mai Provinces Thailand (Thambugala et al. 2@E&)4 twigsattached tdMagnoliasp.
in China andrhailand (this study).

GenBank number$ (NI260): LSU: OK655812, ITS: OL413432, SSU: OL3310%4f1:
OM117545, NI1287): LSU: OK655813, I'5: OL413433, SSU: OL331092.
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Rhytidhysteron neorufulum MFLUCC12-0569
-i Rhytidhysteron neorufulum MFLUCC12-0567
Rhytidhysteron neorufulum EB 0381
Rhytidhysteron neorufulum MFLUCC12-0528
[ Rhytidhysteron neorufulum N1287/MFLUCC 21-0179
hf Rhytidhysteron neorufulum MFLUCC12-0011
|| Rhytidhysteron neorufulum MFLUCC 13-0216 T
| Rhytidhysteron neorufulum NI1260/MFLUCC 19-0035
92/0.95 ' Rhytidhysteron neorufulum AFTOL ID 2109/CBS 306.38
"~ Rhytidhysteron neorufulum HUEFS 192194
Rhytidhysteron neorufulum GKM361A
91/0.99 Rhytidhysteron tectonae MFLUCC 13-0710
100/0.99 " Rhytidhysteron magnoliae MFLUCC 18-0719
Rhytidhysteron rufulum EB 0384
96/1.00 Rhytidhysteron rufulum EB 0383
100/1.00 ' Rhytidhysteron rufulum EB 0382
95/1.00 100/1.00 |Rhytidhysteron rufulum MFLUCC12-0013
Rhytidhysteron rufulum MFLUCC 14-0577
Rhytidhysteron hongheense HKAS 112348 Rhytidhysteron

100/0.99

100/ 1'09} Rhytidhysteron hongheense HKAS 112349

100/1.00 | Rhytidhysteron hongheense KUMCC 20-0222
98/1.00 | Rhytidhysteron camporesii HKAS 104277
~ Rhytidhysteron chromolaenae MFLUCC 17-1516

90/1.00
76/-- | Rhytidhysteron erioi MFLU 16-0584
‘Rhytidhysteron bruguierae MFLUCC 17-1511
} Rhytidhysteron bruguierae MFLUCC 17-1515
100/1.00 Rhytidhysteron bruguierae MFLUCC 18-0398
100/1.00 98/1.00 " Rhytidhysteron bruguierae MFLUCC 17-1502
1bo/1_oo | Rhytidhysteron thailandicum MFLU 17-0788
100/17-0‘?1,3 o0 {‘ Rhytidhysteron thailandicum MFLUCC 14-0503
| Rhytidhysteron thailandicum MFLUCC12-0530
Rhytidhysteron mangrovei MFLUCC 18-1113
~100/1.00 |Rhytidhysteron hysterinum EB 0351

Rhytidhysteron hysterium CBS 316.71
Rhytidhysteron opuntiae GKM 1190

Gloniopsis praelonga CBS112415
0.008

(Out group)

Figure 21 Phylogram generated fromaximum likelihood analysief combined LSU, ITS, SSU
andteflsequence dat&kelated sequences Bhytidhysteronwere obtained from Wanasinghe et al.
(2020). Thirty-six strains are includein the combined gene analyses comprising 3390 characters
after alignment (950 characters for LSU, 1000 characters for SSU, 580 charactdiS, {860
characters fortefl). Gloniopsis praelongag(CBS112415) isused as outgroup taxoffhe best

RAXML tree with a final likelihood value 0f-8813.420544 is presented. The matrix had 620
distinct alignment patterns, with 27.77% undetermined characters or Bagistrap values for
maximum likelihood equal to or greater than 75% and Bayesian posterior prolsabijtial to or

greater than 0.95 are placed above the branches. The newly generated sequences are indicated ir
red. Type and extype strains are ihlack bold.

Notes i Rhytidhysteron neorufulunwas introduced by Thambugala et al. (2016) from
decaying woodn Thailand. The morphological characteristics of our collection (MFLt2G44)
tally well with R. neorufulun{MFLUCC 130316) in havingsuperficial, black, coriaceous, elliptic
or irregular shapetysterothecia, clavate to cylindrical ast8% 220x 9.51 3 esh60 200x 9
116 mand ellipsoidal to fusiform,iB3-septate, reddishrown to brown ascospore®7 34 x 71
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10. 6vs28MB6x 9711 2 eTmgmbugala et al. 2016\ccording to our combined mulgene
(LSU, ITS, SSU andef1) phylogenetic analysesur collection nested witR. neorufulumsolates
in a wellsupported clade (92% ML, 0.95 BYPP). This is the first recor®R.oheorufulumon
Magnoliaspecies.

Figure 3 7 Rhytidhysteromeorufulum(MFLU 18-2644. a The specimen. b, ¢ Appearance of
agomata on the host surface. d, e Vertical sestidhrough asconta f Exciple.

g Pseudoparaphysed.jiAsci. Kin Ascospores. Scale bar§ca= 5@ & m, d, e = 100
em,kig= 10 Tgms BO & m.

Pleosporaled_uttr. ex M.E. Barr
AcrocalymmaceaeCrous & Trakun.

This family was introduced by Trakunyingcharoen et al. (2014) to accommodate
Acrocalymmaas the type genus. In this study, wddol the recent treatment for Acrocalymmaceae

in Hongsanan et al. (20@0and Tennakoon et al. (2021).

AcrocalymmaAlcorn & J.A.G. Irwin
Alcorn & Irwin (1987) introducedAcrocalymmato accommodate the root pathogén
medicaginison Medicago in Australia. There are eleverAcrocalymmaepithets in Species

Fungorum (2022).
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Acrocalymma medicaginis MFLUCC 17-1423
Acrocalymma medicaginis CPC 24341
Acrocalymma medicaginis CPC 24342
Acrocalymma medicaginis CPC 24343
Acrocalymma medicaginis CPC 24345
Acrocalymma bipolare MD1321
96/0.99 Acrocalymma medicaginis CPC 24340
99/0.99| 86/ Acrocalymma pterocarpi NI 175/MFLUCC 18-0718
I Acrocalymma pterocarpi MFLUCC 17-0926
92 @Ecrocalymma magnoliae AND 31/MFLUCC 21-0204
Acrocalymma magnoliae NI 209/MFLUCC 18-0545
Acrocalymma walkeri N1214/MFLUCC 18-0547
Acrocalymma walkeri CBS 257.93
Acrocalymma ampeli NCYU 19-0008
Acrocalymma ampeli MFLU 19-2734
00/1.00 I'Acrocalymma vagum CPC 24226
Acrocalymma vagum CPC 24225
Acrocalymma aquatica MFLUCC 11-0208
Acrocalymma ficus CBS 317.76
Acrocalymma hongheense HKAS 111907
100/1.00  10p/1.00 Acrocalymma hongheense HKAS 111909
78/P.99| ' Acrocalymma hongheense HKAS 111908 Acrocalymma
100/1.00 | Acrocalymma cycadis CPC 17345

86/|1.
99/100
100/1.

okadew w/qeoo.lav

100/1.00 Acrocalymma cycadis CBS 137972
Acrocalymma yuxiense HKAS 111910 \
100/1.00 [ Julella avicenniae BCC28357
87/1.00 | ! Julella avicenniae JK 5326A Ascocylindricaceae
100/100 100/1.00 Ascocylindrica marina MF416

Ascocylindrica marina MD6011 Halpjuleliaceag

99/1.001 Neodothidotthia negundinicola CPC 12933
90/1.00 Dothidotthia sp. MFLUCC 16-1185
Dothidotthia symphoricarpi CBS 119687
99/1{00r Thyrostroma sp. MFLUCC 16-1181
Thyrostroma sp. MFLUCC 16-1166
100/1.00| Boeremia exigua CBS 107.21
Boeremia exigua var exigua CBS 431.74 (Out group)

0.02

Dothidotthiaceae

10

Figure 417 Phylogram generated fromaximum likelihood analysisf combined LSU, SSU and

ITS sequence datdRelated sequences @éfcrocalymmawere obtained from Tennakoon et al.
(2021). Thirty-six strains are included in the combined gene analyses comprising 2420 characters
after alignment (880 characters for LSU, 1000 characters for SSU, 540 characters for ITS).
Boeremia exgu@CBS 107.21) and. exiguavar exigua(CBS 431.74) areised autgroup taxa.

The best RAXML tree with a final likelihood value €1640.126204 is presented. The matrix had

535 distinct alignment patterns, with 38.35% undetermined characters oBgapstrap values for
maximum likelihood equal to or greater than 78%@ Bayesian posterior probabilities equal to or
greater than 0.95 are placed above the branches. The newly generated sequences are indicated ir
red and type species are in red bdlgpe and extype strains are iblack bold.

AcrocalymmamagnoliaeN.I. de Silva, S. Lumyong & K.D. Hyde, sp. nov. Fig. 5
Index Fungorum number: IF 559515, Faces of Fungi number: FoF 10713
Etymology i Name reflects the host gentagnolia from which the new species was
isolated.
Holotypei MFLU 18-1306
Saprobicon ded twigs attached tMagnolialilifera. Sexual morphNot observedAsexual

morph: CoelomycetousConidiomatal35 160 x 200230 pm& = 145 1T 215 & m, n
globose, dark brown or black, seimmersed to erumpent, solitary, scattered without ostiole.
Conidiomatal wall20i35 e m wi de, composed of several | ay

brown pseudoparenchymatous cells, cells in the inner layer lightly pigmented, arrangexkunea

967



angularis in the outer layer, darker, fusing cells and itidguishable from the host tissues.
Conidiophoregreduced to conidiogenous celfSonidiogenous cell§i12 x 37 ym (x = 10 x 5
em, n = 10), phialidic, hyaline, smoot h, am
periclinal thickening at apexCoridia 22i130 x 57 em=( 26 | 6 &m, n =
cylindrical to fusoid, smooth, guttulate, thivalled, straight, apex obtuse, unicellular,32
pseudosepta present with flaring mucdigical appendage visible in water mounts

Culture characteristicé Colonies on PDA reaching 20 mm diameter after 1 week &C25
colonies from abovecircular, margin entire, dense, slightly raised, cottony to fairy fluffy
appearance, white at the margin, olivaceous green in the ;cemna¥se: cream at thmargin,
greyish greemn the centre.

Material examined Thailand,Chiang MaiProvince, dead twigs attached Magnolia sp.
(Magnoliaceae), 15 November 2017, N. I. de Silva, NI209 (MFLtL3@6, holotype), exype
living culture, MFLUCC 180545, Thailand,Chiang Ra Province, dead twigs attached to
Anomianthus dulci$Annonaceag 4 April 2019, N. I. de Silva, AND31 (MFLU 2@206), living
culture, MFLUCC 210204.

GenBank numbersi (NI209): LSU: OK655819, SSU: OL331094, ITS: OL413439,
(AND31): LSU: OK655820, SSU: (831095, ITS: OL413440.

Figure 57 Acrocalymmamagnoliae(MFLU 18-1306, holotype ai ¢ Appearance of immersed
conidiomata on substrate. d, e Vertical sections through conithorhaConidiomatal wall.
g, h Conidiogenous cells.liConidia. Scalebargic = 200 e m, ild,= e5 = n2.0 &m

Notesi The morphology of our collectioMFLU 18-1306 and MFLU 240206)tally with it
being an Acrocalymma species in having globose, seimimersed to immersed, ostiolate
conidiomata, ampulliform to doliiform, hyiake conidiogenous cells and hyaline, smooth, guttulate,
cylindrical to fusoid, unicellular conidia (Trakunyingcharoen et al. 2014, Jayasiri et al. 2019,
tennakoon et al. 2021). Muiglene phylogeny indicates that our collection groups independently,
sisterto the clade containingcrocalymma bipolareA. medicaginisand A. pterocarpiwith 99%
ML, 0.99 BYPP supports (Fig. 4)Acrocalymma magnoliaes differ from A. bipolare A.
medicaginis A. pterocarpiconsidering their morphologyAcrocalymma magnoliabas (22 30 x
517) em conidia with i ncAcnclpmma bipolardhasddl2 x&BY) app
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pm conidia with apical and lower appendages (Dong et al. 2820pcalymma medicaginisas
(11721 x 3.55) um conidia with helmeshaped apical appendag@Alcorn & Irwin 1987). A
morphological comparison betweéwrocalymma magnoliaand A. pterocarpicannot be made
because the latter is only known for its sexual morph characteridtigasfri et al. 2019)It is
interesting to note that this is the fitsscrocalymmaecord fromMagnoliaspecies (Table 2).

Table 2 Comparison of habitats and localitiesAafrocalymmaspp.

Species Host Locality Reference
Acrocalymma ampeli Ficus ampelas Taiwan Tennakoon et al. (2021)
(Asexual morph)
Acrocalymma aquata Submerged wood in a Thailand Zhang et al. (2012b)
(Asexual morph freshwater stream
Acrocalymma bipolare On submerged wood Egypt Dong et al. (2020)
(Asexual morph
Acrocalymma cycadis Cycas calcicola Australia Crous et al. (2014)
(Asexual morph
Acrocalymma fici Ficussp. India Trakunyingcharoen et al.
(Asexual morph (2014)
Acrocalymma magnoliae Magnolia sp. Thailand This study
(Asexual morph) Anomianthus dulcis
Acrocalymma medicaginis Medicago sativa Australia Alcorn & Irwin (1987)
(Asexual morph
Acrocalymma pterocarpi Pterocarpus indicus Thailand Jayasiri et al. (2019)
(Sexual morph)
Acrocalymma vagum Amaranthusnsp., Citrullus Spain, USA Trakuryingcharoen et al.
(Asexual morph lanatus Cucumis melo, C. (2014)

sativus Cucurbitarootstock,

Vitis vinifera
Acrocalymma walkeri Medicago sativa Australia Trakunyingcharoen et al.
(Sexual morph) (2014)
Acrocalymma yuxiense On dead leaves @uercus China Mortimer et al. (2021)

(Asexual morph

Acrocalymma pterocarpdayasiri, E.BG. Jones & K.D. Hyde, Mycosphere 10(1): 20 (2019)
Fig. 6

Index Fungorum number: IF 555528, Faces of Fungi number: FoF 05228

Saprobicon dead twigs attached kMagnoliasp. Sexual morphAscomatal361 50 e m hi g |
1802 0 0 & m Xxd=i145nx.190(pumn = 10), scattered, erumpent to nearly superficial, with
basal wall remaining immersed in host tissue, globose to subglobose, dark brown to black, ostiolate
with minute papillaPeridium12i2 0 & m xwsi dled (¢ m, n = 10), Compos:
small, flattened, brown to dark brown pseudoparenchymatous cells, inner cells hyaline to lightly
pigmented, arranged intextura angularis outer cells, darker, fusing and indistinguishable from
the host tissuesHamatheciumcomposed of 112 € mwide, numerous, itamentous, branched,

septate, pseudoparaphys@sci50i75 x 57 €= (65 | 6 ¢ -sporednbitunica®,0 ) |,
fissitunicate, cylindrical, with a short, narrowed, furcate pedicel, apically rounded with a small
ocular chamberAscospored0i13x 234 gx= 12 | 3 &em, n = 30), obl

fusiform, I 3-septate, with narrowly rounded ends with mucilaginous shé@attxual morphNot
observed

Culture characteristics Colonies on PDA reaching 25 mm diameter atteveek at 25°C,
colonies from abovecircular, margin undulate, dense, slightly raised, cottony to fluffy appearance,
white; reverse: cream at timeargin, orangistborown in the centre.

Material examinedi China, Yunnan Province, Xishuangbanmiad twigs attached to
Magnolia sp. (Magnoliaceae), 27 March 2017, N. I. de Silva, NI175 (MFLU1084), living
culture, MFLUCC 180718.
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Known hosts and distributioin On afallen pod ofPterocarpus indicugn Thailand Jayasiri
et al. 2019)dead twigs attached to tiagnoliasp. in China (this study).

GenBank numbers LSU: OK655818, SSU: OL331093, ITS: OL413438.

Notesi Acrocalymma pterocarpvas introduced by Jayasiri et al. (2019) from a fallen pod of
Pterocarpus indicusn Thailand. The morphological characteristics of our collec{@FLUCC
18-0718) resemblé\. pterocarpi(MFLUCC 170926) in havingerumpent to nearly superficial,
globose to subglobose, dark brown to black conidiomata, cidaddasci (5075 x 57  eveiB5i
75x712 em) and hyi8bkeptateascodpares (1B ®» 24m, evsl7121 x 35 € m)
(Jayasiri et al. 2019). According to the nugéne phylogeny herein, our collection (MFLUCG 18
0718) was nested withA. pterocapi (MFLUCC 170926) with 86% ML support. Therefore, we
introduce our collection as a new host record gbterocarpifrom Magnoliasp. in China.

Figure 6 T Acrocalymmapterocarpi (MFLU 181034. aic Appearance of ascomata on host
surface. d Verticasections through ascomaae, f Peridiumg Pseudoparaphyses with young asci.
h,iAsci.jn Ascospores. g Ascospore stained with |
h, 1 =lo36G &mg mi.

Acrocalymma walkeri(Shoemaker, C.E. Babc. & J.A.G. Irwin) Crous & TrakuMA Fungus
5(2). 407 (2014) Fig. 7

Index Fungorum number: IF 810840, Faces of Fungi numberlE9FE

Saprobicon dead twigs attached kMagnoliasp. Sexual morphAscomatal8G2 20 e m hi g |
155170 & m xd=i 280k 165 umn = 10), scattered, immerseéd erumpent, globose or
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subglobose, dark brown to black, elongated neck, with minute papilla, ostiéaidium 107 15

em wixége 1€ € m, n = 10), composed of several | a
pseudoparenchymatous cells, cells tasathe inside hyaline to lightly pigmented, arranged in a
textura angularis at the outside, darker, fusing and indistinguishable from the host tissues.

Hamathecium composed of 12 em wi de, numer ous, filamen
pseudoparaphyse#sci 66195 x 11 0 exnme (80 1 8. 5 espored, hitunrcate,2 0 )
fissitunicate, cylindrical, with a short, narrowed, furcate pedicel, and with a small ocular chamber.

Ascospored6i20 x35 exm= (18 | 4 &m, n = 30), oblwithquel y

acute ends,-septate, constricted at the septum, upper cell slightly wider than lower cell, smooth
walled.Asexual morphNot observed

Culture characteristicé Colonies on PDA reaching 22 mm diameter after 1 week &C25
colonies from abovecircular, margin entire, dense, slightly raised, cottony to fairy fluffy
appearance, white at the margin, light grey in the cergkerse: cream at theargin, greyin the
centre.

Material examined Thailand,Chiang MaiProvince, dead twigs attached Magnolia sp.
(Magnoliaceae), 15 November 2017, N. I. de Silva, NI214 (MFLU138l), living culture,
MFLUCC 180547.

Figure 771 Acrocalymma walkerfMFLU 18-1311). a The specimen. b, ¢ Appearance of ascomata
on substrate. d, e Vertical sections throagooméa. f Peridium. g Pseudoparaphysesj Asci.
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kinAscopores. Scale bars: a = 500 &m, b H5=2000 ¢€n
em,in k= 5 &m.

Known hosts and distributioh Medicago sativan Australia Shoemaker et al. 1991dead
twigs attached tdlagnoliasp. in Thailand (this study).

GerBank number$ LSU: OK655821, ITS: OL413441.

Notesi The morphological characteristics of our collectidFLUCC 180547) resembles
Acrocalymma walkerin havingimmersed to erumpent, globose or subglobose, dark brown to
black ascomata (18220 x 1551 7 nvgl61 80 em di am. ), 1%y HTiOdh damc a
vs50i80x811 em) and hy-adptatmascospdras 620 kK D5 neysidl22 x 4.5
5.5 &gm) ( Shoemak e rgene phylogdny alsd bhdcatgs. thativ aolletction
(MFLUCC 180547) nested withA. walkeriwith 86% ML, 1.00 BYPP support (Fig. 4). Therefore,
based on both morphology and phylogeny evidence, we report our collection as a new host record
of A. walkerfrom Magnoliaspecies in Thailand.

AmorosiaceaeThambug. & K.D. Hyde

Amorosiaceae was introduced by Thambugala et al. (2015), to in&ldeosiaas the type
genus. Amorosiaceae members can be distinguished from their phylogenetically closely related
families (i.e, Lophiostomataceae, Teichosporaceae, Sporormiaceae) frem Hyphomycete
asexual morphs (elongatéavate, uni to multi-septate conidia) (Thambugala et al. 2015,
Honsanan et al. 2020). The sexual morphs of Amorosiaceae have immersed-immrsensed
ascomata with credike, papillate ostiole and hyalinej 3-septate ascospores with mucilaginous
sheath (Thambugala et al. 201Bypur genera are accepted in this familiz, Alfoldia, Amorosia
AmorocoelophomandAngustimassaringHonsanan et al. 2020).

100/1.00 Angustimassarina populi NI1283/MFLUCC 21-0175
Angustimassarina populi N1286/MFLUCC 21-0178
91/1.00|Angustil ina ar is MFLUCC 13-0578
Angustimassarina populi MFLUCC 13-0034

Angustimassarina lonicerae MFLUCC 15-0087  Angustimassarina

91/1.00] Angustimassarina camporesii MFLU 18-00577
Exosporium stylobatum CBS 16030
Angusti ina premilcurensis MFLUCC 15-0074
Angustimassarina alni MFLUCC 15-0184
Angustimassarina sylvatica MFLUCC 15-0550
Angustimassarina rosarum MFLUCC 15-0080
Angustimassarina italica MFLUCC 15-0082
Angustimassarina quercicola MFLUCC 14-0506
Angustimassarina coryli MFLUCC 14-0981
Angustimassarina acerina MFLUCC 14-0505

100/1.00

100/1.00

Amorosia littoralis NN6654 Amorosia
Vaginatispora fuckelii KH161
_100 1.00 Vaginatispora fuckelii KT634 (Out group)
0.008 Vaginatispora appendiculata MFLUCC 16-0314

Figure 81 Phylogram generated fromaximum likelihood aalysisof combined LSU, SSU, ITS
and tefl sequence dataRelated sequences dfngustimassarinaand some other strains of
Pleosporalesvere obtained from Hyde et al. (20208)neteen strains are included in the combined
gene analyses comprising 3250 chtgecafter alignment (840 characters for LSU, 970 characters
for SSU, 500 characters fdifS and 940 characters faefl). Vaginatispora appendiculate
(MFLUCC 160314) andV. fuckelii(KT634, KH161)areused as outgroup taxéhe best RAXML

tree with a fiml likelihood value of-7732.858499 is presented. The matrix had 422 distinct
alignment patterns, with 25.24% undetermined characters or Baptstrap values for maximum
likelihood equal to or greater than 75% and Bayesian posterior probabilities@quareater than
0.95 are placed above the branches. The newly generated sequences are indicated in red and type
species are in red bol@lype and exype strains are iblack bold.
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Angustimassarinalhambug., Kaz. Tanaka & K.D. Hyde

Angustimassarinavasintroduced by Thambugala et al. (2015) to accommoflap®puli as
the generic typeAngustimassarinanembers have uniloculate ascomata with a-ikeeopening or
that open through the cracks of the host surface and fusiform to cylindrical or elligssifzim,
septate, hyaline ascospores, becoming ocher brown at maturity (Thambugala et al. 2015, Hyde et
al. 2019).The asexual morph of this gencemprises micronematous to semacronematous, pale
brown conidiophores, integrated, terminal, holoblasstwortcylindrical to elongateylindrical,
conidiogenous cells and solitary, elongelavate, pale to dark brown,i 3-septate, conidia
(Thambugala et al. 2015). Tweldmgustimassarinapithets are listed in Index Fungorum (2022

Angustimassarina populiThambug. & K.D. Hyde, in Thambugala et al., Fungal Divers
10.1007/s13229150348 3, [56] (2015) Fig. 9

Index Fungorum number: IF 551279, Faces of Fungi number: FoF 01086

Saprobicon dead twigsttached tdMagnoliasp. Sexual morphAscomaa 2002 30 e m hi g
x2302 6 0 ¢ m xd& 20 m240 |imn = 10), uniloculate, scattered, immersed, erumpent, dark
brown to black, globose to subglobos#stiole50i7 0 e m wi de, in the cent
Peridum3545 e m wi de, c o mre of dadk broviin toslightlyepigraehted|celly of
textura angularis fusing at the outside with the host tissugdamatheciuncomprising 1.52 & m
wide, septate, unbranched, cellular, pseudoparaphyses, embedded in a gelatinouAsoiati.
95x911 &m8Qx 10 umn = 20), 8spored, bitunicate, fissitunicate, cylindatavate, with
short pedicel, rounded at the apAscospored 923 x 35 ¢ x= 20 x 4 umn = 40), biseriate,
hyaline, fusiform, 1 septate with 2 pseudosepta, deeply constricteleaséptum, widest at the
centre and tapering toward the ends, straight, smealed, guttulate, surrounded by a
mucilaginous sheath. Asexual morot observed

Culture characteristics Colonies on PDA reaching 30 mm diameter after 1 week aC25
colonies from abovecircular, margin undulate, dense, slightly raised, velvety appearance, brown at
the margin, yellowistbrown in the centre; reverse: pale brown atregin, darkbrown in the
centre.

Material examined Thailand,Chiang RaiProvince,deal twigs attached tdlagnolia sp.
(Magnoliaceae), 9 January 2019, N. I. de Silva, N1283 (MFLtD2Q9), living culture, MFLUCC
21-0175, NI286 (MFLU 210208), living culture, MFLUCC 2D178.

Known hosts and distributionh On dead branches &opulussp. in taly (Thambugala et al.
2015), dead twigs d¥lagnoliasp. in Thailand (this study).

GenBank numbers (N1283); LSU: OL813501, SSU: OL824797, ITS: OM21246111286);

LSU: OL813502, SSU: OL824798, ITS: OM212462.

Notesi Two new strains NIFLUCC 21-0175 and NFLUCC 210178) clustered with
AngustimassarinarezzoensisA. loniceraeand A. populiin the phylogeny oftombined LSU,

SSU, ITS andefl sequence data (Fig. 8). The phylogenetic analyses of combined LSU, SSU, ITS
andteflsequence data were not providgmbd separation among the new stragrezzoensisA.
lonicerae and A. populi It would be necessary to use additional pret®ding gens in the
phylogenetic analyses for good resolution of these taxa in future.

The morphological characteristics thfe new collection (MFLU 210209) fit well with A.
populi in having immersed to erumpent, black, globose to subglobose, uniloculate ascomata,
cylindric-clavate, with short pedicellate asci and hyalifasiform, 1 3-septate ascospores
(Thambugala et al. 23). Thenew collection (MFLU 210209) also haa similar size range dadsci
and ascospores (Table 3). Therefore, we identified the new coll¢dioibU 21-0209) as a new
geographical and host recordAfpopuli

DidymosphaeriaceaéMunk

Munk (1953) intoduced Didymosphaeriaceae apdified by DidymosphaeriaMembers of
this family are mainly saprobes, while other taxa are endophytes or pathogens in terrestrial and
aquatic environments (Barr 2001, Zhang et al. 2012a, Ariyawansa et al. 2014, Wanasadghe et
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2016). Ariyawansa et al. (2034and Wanasinghe et al. (2016) conductedmprehensive

phylogenetic and morphological analyses for Didymosphaeriaceae to resolve the species and

generic boundaries of the family

Table 3Synopsis of recordedingustimasarina species.

Taxa Ascomata Peridium  Asci Ascospores References
(Hm) (Hm) (Hm) (Hm)
A. acerina 200/350 x 164183 15 26 921105 x 7.58.6 21123 x 4.1 Thambugala et al.
4.6 (2015)

A. alni 160/250 x 130200 28i44 71189 x §10 19122 x 34 Tibpromma et b
(2017)

A. arezzoensis 169234 x 166245 22141 67195 x 1G 15 19121 x56 Tibpromma et al.
(2017)

A. coryli 150/250 x 500750 1525 70100 x 1015 20i25x58 Hyde et al. (2017)

A. italica 1271159 x 97131 2340 781103 x 1012 15i22x 36 Tibpromma eal.
(2017)

A. lonicerae 193203 x 170220 10i18 55/81 x 913 19i25x 47 Tibpromma et al.
(2017)

A. populi 125175 x 100120 14132 80i95x9.513 19122 x 3.2 Thambugala et al.

55 (2015)

A. populi 2001230 x 230260 3545 7095 x 911 19123 x35 This study

A. premilcurensis 2311238 x 290311 2Gi 30 64193 x 1115 19123 x 47 Tibpromma et al.
(2017)

A. quercicola 2001250 x 150265 1427 6094 x8.813 17121 x46 Thambugala et al.
(2015)

A. rosarum 100/150 x 125165 1Gi 17 401102 x 613 16122 x 46 Wanasinghe et al.
(2018)

A. sylvatica 1801 260 x 150200 8i12 951110 x 8§12 21i25x 45 Hyde et al. (2019)

PseudopithomyceAriyaw. & K.D. Hyde

Pseudopithomycesas introduced by Ariyawansa et al. (2015) wittchartarumas the type
species. Asexual morpis characterized by brown to black colonies on the host consisting of
fusiform, verruculose dark conidia (Ariyawansa et al. 2015, Hyde et al. 2017, Wanasinghe et al.
2018, Jayasiri et al. 2019Pseudopithomycespecies are saprobic or parasitic on dezalés,
stems of plants and humans Ariyawansa et al. (2015). Index Fungorum (2022) lists 13 epithets of
Pseudopithomyces

Pseudopithomyceshartarum (Berk. & M.A. Curtis) Jun F. Li, Ariyaw. & K.D. Hyde, Fungal
Divers. 75: 64 (2015) Fig. 11

Index Fungorum number: IF 551393, Faces of Fungi number: FoF 00938

Saprobic ondead twigs attached tAnomianthus dulcisSexual morph: Not observed.
Asexual morph: HyphomycetousColonies effuse, dark brown to blackConidiophores
mononematous, micronematumostly intercalary, denticulate, aseptaBmnidiogenous cells
mono or polyblastic, light brown, smooth, or denticulate with 2 um broad conidial attachment.
Conidia 23i26 x 1115 exnme 26 x 13 um,n = 30), brown,solitary, obovate to oblong,
verruculese to spinulose,-Bansverse septa, with middle cells usually divided ¥ lbngitudinal
septa, slightly constricted at the septa with rhexolytic secession.

Culture characteristics Colonies on PDA reaching 50 mm diameter after 1 week at 25 °C,
coloniesfrom above: medium dense, circular, flat, surface slightly rough, entire edge, margin well
defined, cottony to fairly fluffy with sparse aspects, white; reverse: dark brown at the margin,
cream in the centre.
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Figure 9 i Angustimassaringopuli (MFLU 21-0209. a The specimen. b, ¢ Appearance of
ascomata on host surface. d, e Vertical sections through ascomata. f Vertical sections through
ascomata showing neck region. g Peridiuifj.Asci. k PseudoparaphysesolAscospores. Scale
bars: a ==5R00¢c¢am, bd, ce = 50 igmg R0Oh=em05 &&mm. g

Material examined Thailand, Chiang RaiProvince, dead twigs attached Amomianthus
dulcis (Annonaceag 4 April 2019, N. I. de Silva, AND22 (MFLU 2@247), living culture,
MFLUCC 21-0201.

Known hosts and distributiofi Occurring onnumeroushost plants and distributed in
different countries includingecaying pods dRadermachera sinicdBauhiniasp.,Leucaenasp. in
Thailand, decaying cone dlagnolia grandiflorain China (Jayasiret al. 2019), stems of grass in
China (Hyde et al. 2017), dead leavesM#&caranga tanariusin Taiwan Province of China
(Tennakoon et al 20219ead twigsattached téAnomianthus dulcig Thailand (this study).

GenBank numbers LSU: OK655822, SSU: OL338®, ITS: OL413442tefl: OM471894.

Notesi The new collection (MFLU21-0247 shares similar morphology with the type,
Pseudopithomyces chartarum havingbrown, solitary, verruculose conidia with 3 transverse and
1i 2 longitudinal septdEllis 1960). The awly collected specimen overlaps in the size range of
conidia@3i26 x1115 em) with9x1ée7tgme (E8Ilis 1960). P
of a combined LSU, SSU, ITS ateflsequence data showed that the new strain clustered with the
ex-type of Ps chartarum(UTHSC 04678) and other strains &f. chartarum(Fig. 10). However,

Ps chartarumhas not been recorded froAnomianthus dulcigAnnonaceak (Farr & Rossman
2022). In the present study, we rep&rtchartarumfrom Anomianthus dulcifor the first time

Fuscostagonosporaceagayasiri, Camporesi & K.[Hyde
This family was introduced by Hyde et al. (2017) to accommdelageostagonosporas the
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type genus. Fuscostagonosporaceae members are characterized by immersed, globose to
subglobose ascomata, branched trabeculate pseudoparaphyses and narrfosthy, fhgaline
ascospores with a sheath (Hyde et al. 2017). In this study, we followed Hyde et al. (2020) as the
latest treatment for this family.

98/1.00 Pseudopithomyces sp. MUCL 4329

Pseudopithomyces rosae MFLUCC 15-0035
Pseudopithomyces chartarum MFLU 18-2197
Pseudopithomyces chartarum NCYUCC 19-0168
Pseudopithomyces chartarum MFLUCC 19-0089
Pseudopithomyces chartarum C449
Pseudopithomyces chartarum UTHSC 04-678
Pseudopithomyces chartarum C447
Pseudopithomyces chartarum UTHSC 03-2472
[Pseudopithomyces chartarum KUMCC 16-0222

Pseudopithomyces chartarum C268
Pseudopithomyces chartarum C284
\1 Pseudopithomyces chartarum MFLUCC 18-0116
100/1.00. Pseudopithomyces chartarum AND22b/MFLUCC 21-0201
Pseudopithomyces entadae MFLUCC 17-0917
100/1.00 Pseudopithomyces maydicus PW 2861 Pseudopithomyces
80/ Pseudopithomyces maydicus MFLUCC 14-0391
Pseudopithomyces palmicola MFLUCC 14-0392
Pseudopithomyces mori MFLUCC 18-1630

99/0.95 Pseudopithomyces mori NCYUCC 19-0105
96/0.99|' Pseudopithomyces mori NCYUCC 19-0300
90/1.00|| Pseudopithomyces atro-olivaceus CBS 244.96
100/4. Pseudopithomyces diversisporus UTHSC 06-4528
Pseudopithomyces sacchari NCYUCC 19-0039

“ Pseudopithomyces sp. MUCL 15905

87/1.00

83/1.00 |

86/0.99 Pseudopithomyces sacchari CBS 803.72

75/1.00] Pseudopithomyces karoo CBS 804.72
_( Tremateia guiyangensis GZAASO1
100/1.00 Tremateia arundicola MFLU 16-1275 Tremateia
pE —________ Tremateia halophila JK 5517)
— Bimuria novae-zelandiae CBS 107 79T Bimuria

100/1.00 | Deniquelata barringtoniae MFLUCC 11-0422
Deniquelata barringtoniae MFLUCC 11-0257
Didymocrea sadasivanii CBS 438.65 Didymocrea
Spegazzinia musae MFLU 19-2823

Spegazzinia musae MFLUCC 20-0001 Spegazzinia
Spegazzinia intermedia CBS 249.89

Spegazzinia radermacherae MFLUCC17-2265
Neokalmusia scabrispora KT 2202

Neokalmusia brevispora KT 2313

D6/1.00[ Phaeodothis mori MFLUCC 18-1634

Deniquelata

100/1.00|

Neokalmusia

85/1. Phaeodothis mori KUMCC 19-0136 Phaeodothis
Phaeodothis winteri CBS 182.58
100/1 QQ_I Didymosphaeria rubi-ulmifolii MFLUCC 14-0023
Didymosphaeria rubi-ulmifolii CBS 100299 Didymosphaeria (Out group)
0.02

Figure 1071 Phylogram generated fromaximum likelihood analysisef combined LSU SSU, ITS
andteflsequene data.Related sequences Bseudopithomycesere obtained from Tennakoon et

al. (2021).Forty-six strains are included in the combined gene analyses comprising 3110 characters
after alignment (850 characters for LSU, 870 characters for SSU, 470 clafactd’S and 920
characters fotefl). Two strains oDidymosphaeria rubulmifolii (CBS 100299 and MFLUCC 14

0023) areused as outgroup taxoihe best RAXML tree with a final likelihood value eof
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10494.371749 is presented. The matrix had 748 distighment patterns, with 30.82
undetermined characters or gaBsotstrap values for maximum likelihood equal to or greater than
75% and Bayesian posterior probabilities equal to or greater than 0.95 are placed above the
branches. The newly generated semas are indicated in red and type species are in red bold.
Type and extype strains are ihlack bold.

Figure 11 7 Pseudopithomyces chartaruMFLU 21-0247). a, b Appearance of colonies on
substrate. ¢, d Conidial le Conidia with conidiophores andridiogenous cells. Scale bar$hc=
10e m.

Fuscostagonospor&az. Tanaka & K. Hiray.

Fuscostagonosporéhas four speciesyiz. Fuscostagonospora banksja&. camporesii
F. cytisiandF. sasagIndex Fungorum 2022). This genus was initially introduced by Tanaka et al.
(2015), to accommodata bambusicolous taxork. sasae In this study, we introduce another
speciesF. magnoliagrom Thailand.
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FuscostagonosporanagnoliaeN.l. de Silva, S. Lumyong & K.D. Hyde, sp. nov. Fig. 13

Index Fungorum number: IF 559516 ,cea of Fungi number:dF 10714

Etymology i Name reflects the host genidagnolia from which the new species was
isolated.

Holotypei MFLU 21-0218

Saprobicon dead twigs attached Magnolia champacaSexual morphAscomatal60’ 190
em hi ghl8l0 1e6nb xdil8m.170 amn = 10), solitary, scattered to clustered, semi
immersed to erumpent, black spots on host surface globose to subglobose, glabiogs)aie;
ostiole central with minute papill®eridium25i3 0  eimawatlet with equal thickness, composed
of several layers of lightly pigmented to light brown to dark brow@rtura angulariscells, inner
cells lighter, outer cells darker and fusing with the host tissti@natheciuntomposed of dense,
broad, 12 ¢ nde, filamentous, cellular pseudoparaphyses, with indistinct septa, not constricted
at the septa, anastomosing at the apex, embedded in a hyaline gelatinousAs@si.75 x 58

emx€ 70 1 6 e-sporedmbituricat?, Gigsitunicate, cylinddgtavate, short pedicellate,
with furcate to obtuse end, apically rounded with wielveloped ocular chambékscospore$§i 12
x46 exn= (10 I 5 & m, n -seriate) gllipsoidbty @ovbid pyplinen aseptatéd

when young, becoming-deptate, tsaight to slightly curved, smootivalled. Asexual morphiNot
observed

Culture characteristics Colonies on PDA reaching 30 mm diameter after 1 week aC25
colonies from abovepale brown, circular, entire margin, slightly raised, dense at the cdatte,
brownat the margin; reverse: brovitom the centre of the colony, dark brown at margin.

Material examinedi Thailand, Chiang RaiProvince, dead twigs attached kagnolia
champacaMagnoliaceae), 9 January 2019, N. I. de Silva, NI284 (MFLtD218, holotype), ex
type living culture, MFLUCC 290176, NI285 living culture, MFLUCC 20177.

GenBank numbers (N1284); LSU: OL830819, ITS: OL966953, SSU: OL964387, (NI285);
LSU: OL830820, ITS: OL966954, SSU: OL964388.

Notes T The morphological characteristicof Fuscostagonospora magnoliaesembles
F. camporesiin having semimmersed to erumpent, subglobose to globose ascomata, cylindric
clavate, short pedicellate asci andeptate, ellipsoid to obovoid ascospores (Hyde et al.&020
However,F. magnolae can be distinguished frofa. camporesiin having smaller asci (505 x
58 em) and hyalil2r46 asm)o,s prwdarapereséds larger asci (8@0 x
89 em) and | i ght Tb5rxad8n 5a € eng s f dHryalsd\cclerdirgy athe. 202
multi-gene phylogenetic analyses of a combined LSU, SSU, ITS and-UEFs equence da
F. magnoliaeisolates nested sister to the camporesiiwith 83% ML and 0.99 BYPP supports
(Fig. 12).A pairwise comparison of ITSequence data betweEnmanoliae(MFLUCC 21-:0176
and F. camporesii(MFLUCC 160787) indicates 12 base pair (2.5%) differences across 480
nucleotides. A pairwise comparison of LSgqguence data betweEn magnoliag(MFLUCC 21-
0176 andF. camporesiiMFLUCC 160787) indicates 17dse pair (1.8%) differences across 900
nucleotides. A pairwise comparison of SSejuence data betweEn magnoliag(MFLUCC 21-
0176 andF. camporesiiMFLUCC 160787) indicates 10 base pair (1%) differences across 1000
nucleotides

Pleosporaled_uttr. exM.E. Barr
Hermatomycetacead.ocq. ex A. Hashim. & Kaz. Tanaka

Hermatomycetaceae was informally proposed by Locquin (1984). Hermatomycetaceae was
established by Hashimoto et al. (2017) with the type gelausatomycesbased on phylogeny of
combined SSU, TS, LSU, tefl and rpb2 sequence data. The presence of the sporodochial
conidiomata and the dimorphic conidia (lenticular and cylindrical forms) are two distinctive
characteristics of the asexual morph (Hashimoto et al. 2017). Species of this familyraloéc sap
various plants (Hashimoto et al. 2017).
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Figure 127 Phylogramgenerated fronmaximum likelihood analysief combined LSU, ITS, SSU
andteflsequence dat&elated sequences of famiyscostagonosporaceaed some other strains
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of Pleosporalge were obtained from Hyde et al. (202®ifty-eight strains are included in the
combined gene analyses comprising 3230 characters after alignment (850 characters for LSU, 1000
characters for SSU, 480 characters for ITS and 900 charactéesljoPericania byssoide$C292)

andP. submers€MFLUCC 16-:1098) areused as outgroup tax@he best RAXML tree with a final
likelihood value 0f-18853.314671 is presented. The matrix had 1197 distinct alignment patterns,
with 37.25% undetermined characters or g&motstrap values for maximum likelihood equal to

or greater than 70% and Bayesian posterior probabilities equal to or greater than 0.95 are placed
above the branches. The newly generated sequences are indicated in red and type species are in re
bold. Typeand extype strains are iblack bold.

Figure 13 i Fuscostagonosporanagnoliae (MFLU 21-0218, holotype a The $pecimen.
b, ¢ Appearance of ascomata on substrate. d, e Vertical sections throughtast@asadium.

g Pseudoparaphysed.jlAsci. Kkn Asc o s por es. Scal e bars: a = 500
em, f = 10 g m,= Rid= &bm 5kng, m.h
HermatomycesSpeg.

The genus was erected by Spegazzini (1911) to accommiddateumanensigs the type
species. The asexual morph is charactdrizg sporodochial conidiomata and brown, muriform
lenticular conidia or hyaline and cylindrical conidia (Hashimoto et al. 2017, Hyde et al 2019). Most
of the species are saprobic on various plants of angiosperms and monocots, with a few rarely found
on fems (CastafiedRui z & Heredia 2000) or gymnosper ms
2017). These species have a worldwide distribution (Hashimoto et al. 2017).
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HermatomycesnomianthiN.I. de Silva, S. Lumyong & K.D. Hyde, sp. nov. Fig. 15

Index Fungoum number: IF 559517, Faces of Fungi number: FoF 10715

Etymologyi Name reflects the host genAsomianthusfrom which the new species was
isolated.

Holotypei MFLU 21-0221

Saprobicon dead twigs attached fmomianthus dulcisSexual morphAscomatal5Q0 220
em hi gh23l0 20m0xdil8d m220 §mn = 10), dark brown to black, immersed, slightly
erumpent, solitary to aggregated, scattered, appearing as black spots, with a poorly developed basal
layer. Ostiole 4007 0 e m wi d ®eridiumd5iad & a bvise, hyaline to light brown,
comprising of thickwalled cells oftextura angularisfusing and indistinguishable from the host
tissues. Hamathecium comprising 1.42 . 5 em wi de, cylindrical
pseudoparaphysefsci 751110 x 192 4  exn¥ 1Q0 x 21 pum, n = 20),-8pored, bitunicate,
cylindrical short, straight or slightly curved pedicelladscospore85/49 x 81 2 & m40(x 10
pm, n = 30), hyaline, broadly fusiform;skeptate, constricted at the septum, widest at the centre and
taperingtowards ends, granulaksexual morphNot observed.

Culture characteristics Colonies on PDA reaching 20 mm diameter after 1 week at 25 °C,
colonies from abovecircular, margin entire, dense, surface smooth, velvety appearance, cream at
the marginpale brown in the centre; reverse: brown atrttergin, darkbrown in the centre.

Material examined Thailand, Chiang RaiProvince, dead twigs attached Amomianthus
dulcis (Annonaceakg 4 April 2019, N. I. de Silva, AND23 (MFLU 20221, holotype), exype
living culture, MFLUCC 210202.

GenBank numbers LSU: OK655817, ITS: OL41343Tefl: OM117546.

Notes i Our new isolate NIFLUCC 21-0202 groups with the exype strain of
Hermatomyces nabanheenglSUMCC 16-0149) andH. turbinatus (HKAS 112724) with 97%

ML, 1.00 BYPP statistical support (Fig. 14ermatomyces nabanheensigas isolated on dead
leaves ofPandanussp. in China (Hyde et al. 2017) akd turbinatuswas isolated on woody litter
of Dipterocarpussp. in Thailand Ren et al. 2021)Pairwise compason of ITS sequence data
betweenthe new collection (MFLUCC21-0202 and H. nabanheensifKUMCC 16-0149)
indicates 20 base pair (4%) differences across 500 nucleotides. Pairwise compariséih of
sequence data betwettie new isolate (MFLUCQ@1-0202 andH. nabanheensimdicates 29 base
pair (3.11%) differences across 930 nucleotides. Pairwise comparison o$elJi&nce data
betweenthe new collection (MFLUCQ1-0202 andH. turbinatus(HKAS 112724) indicates 30
base pair (6%) differences across 500 eotitles. Pairwise comparison t#fl sequence data
betweernthe new isolate (MFLUCQ@1-0202 andH. turbinatus(HKAS 112724) indicates 26 base
pair (2.8%) differences across 930 nucleotides. Since our new collection is the sexual morph, we
are unable to copare morphological differences with the tyide nabanheensisr H. turbinatus
We introduce our collection as the first sexual morph recordHaimatomycesand here we
introduceH. anomianthias a novel species.

Hermatomyces sphaericy$acc.) S. Hughes/ycol. Pap. 50: 100 (1953) Fig. 16

Index Fungorum number: IF 298410, Faces of Fungi number: FoF 05259

Saprobicon dead twigs attached tAnomianthus dulcisSexual morph:Not observed.
Asexual morphConidiomatasporodochial, dark brown to blacgircular or oval pulvinate, often
confluent, superficial, consisting of a welkveloped, velvety, dense, thick, annular, dark brown
sterile mycelial outer zonéMyceliumsuperficial, composed of a compact network of branched,
septate, smooth or finely veowose, thickwalled, brown hyphaeConidiophoresu p t o 35 & m
2-3 wide, micronematous, mononematous, cylindrical, pale brown, often corresponding to
conidiogenous cell€Conidiaone type, solitary, dry, lenticulakenticular conidia23i 29 x 22 27
e mx €27 x 25 umn = 30), globose, subglobose, muriform, smooth or verruculose, central cells
brown, dark brown to blackish brown, sometimes all cells brown and muriform septation visible,
outer ring of peripheral cells narrow or wide, pale brown to braftan constricted at septa.
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Hermatomyces chromolaenae MFLUCC 16-2819
Hermatomyces tectonae MFLUCC 14-1142/MKT 170 3
Hermatomyces sphaericus KZP459/PMA 116082
Hermatomyces sphaericus AS16B/MFLUCC 21-0210
Hermatomyces sphaericus AS16A/MFLUCC 21-0209
Hermatomyces sphaericus AND5/MFLUCC 21-0194
- Hermatomyces surathaniense MFLUCC 17-2258/SR01
Hermatomyces subglobosa KUMCC 16-0153/NBH20
%Hermatomyces subglobosa MFLUCC 18-0120/P19
Hermatomyces tectonae MFLUCC 14-1141/MKT 170 2
Hermatomyces tectonae MFLUCC 14-1140/MKT170 1
[~ Hermatomyces biconisporus KUMCC 17-0183/XTBG22
Hermatomyces sphaericus KZP375/PRC 4104
Hermatomyces xishuangbannaensis KUMCC 17-0186/XTBG25
Hermatomyces saikhuensis MFLUCC 16-0267/SF15 023
Hermatomyces saikhuensis MFLUCC 16-0266/SF15 015
— Hermatomyces pandanicola MFLUCC 16-0251
Hermatomyces sphaericus KZP241/PRC 4100
Hermatomyces sphaericus KZP460/PRC 4105
— Hermatomyces sphaericus KZP410 PMA 116085
Hermatomyces sphaericus KZP462 UCH
| Hermatomyces sphaericus KZP458 PRM 946201
Hermatomyces sphaericus KZP455 PRC 4116
Hermatomyces sphaericus KZP469 PRC 4117
Hermatomyces sphaericus PMA 116080
Hermatomyces sphaericus KZP37/PRC 4106
~ Hermatomyces sphaericus PMA 116081
Hermatomyces indicus MFLUCC 14-1144/MKT 171 2
Hermatomyces indicus MFLUCC 14-1145 MKT 171 3
Her yces bauhiniae MFLUCC 16-0395
Hermatomyces indicus MFLUCC 14-1143/MKT 1711
Her yces nabanh is KUMCC 16-0149
y turbii HKAS 112724
Hermatomyces anomianthi AND23/MFLUCC 21-0202
9/1.00 | Hermatomyces bifurcatus CCF:5900/PMA 116075
Hermatomyces bifurcatus PRM 946196
100/1.00] Hermatomyces reticulatus CCF:5893
100/1.00| - Hermatomyces reticulatus MFLUCC 15-0843
100/1.00| Her yces megasporus CCF:5898/PMA 116077
100/1.00] Hermatomyces megasporus CCF:5897/PRM 946198
100/1.00| Hermatomyces tucumanensis CCF 5915
B MOO—F Hermatomyces tucumanensis CCF 5912
Hermatomyces tucumanensis PMA 116083
100/1.00[ Hermatomyces sphaericoides CCF: 5908
Hermatomyces sphaericoides CCF: 5895
Hermatomyces constrictus PMA 116076
Hermatomyces verrucosus CCF: 5903
Hermatomyces verrucosus CCF: 5892
94/-| Hermatomyces chiangmaiensis MFLUCC 16-2817
J-Q—Qu-o—({‘:lermatomyces krabiensis MFLUCC 16-0249

Her iri is KT2016/KH 361

100/1.00] Her yces trang is BCC 80741
96/1. Hermatomyces trangensis BCC 80742
99/1.00 Hermatomyces jinghaensis HKAS 112167

Hermatomyces clematidis MFLUCC 17-2085/CMTHDT1

100/1.00 Anteaglonium parvulum MFLUCC 14-0821
A lonl lob (Out group)

g g ANM 925.2

90/1.9

Hermatomyces sphaericus

9/

/1.00

99/1.

H,
Her

96/1.00,

100/1.00 75/-

0.009

Figure 141 Phylogram generated fromaximum likelihood analysief combined LSU, ITStefl
andrpb2 sequence dat®elated sequences ldermatomycesvere obtained from Phukhamsakda et

al. (2020). Fifty-five strains are idoded in the combined gene analyses comprising 3155
characters after alignment (825 characters for LSU, 500 characters for ITS, 930 charattéts for
and 900 characters fopb2). Anteaglonium globosurfANM 925.2) and A. parvulum(MFLUCC
14-0821) areusal as outgroup taxalhe best RAXML tree with a final likelihood value of
10621.809312 is presented. The matrix had 809 distinct alignment patterns, with 29.14%
undetermined characters or gapsotstrap values for maximum likelihood equal to or greatan th

75% and Bayesian posterior probabilities equal to or greater than 0.95 are placed above the
branches. The newly generated sequences are indicated in red and type species are in red bold.
Type and extype strains are ihlack bold.
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Culture characterigtsi Colonies on PDA reaching 25 mm diameter after 1 week at 25 °C,
colonies from abovecircular, margin entire, dense, surface smooth, white at the maam,
brown in the centre; reverse: cream atrttegin,brown in the centre.

Material examined Thailand, Chiang RaiProvince, dead twigs attached Amomianthus
dulcis (Annonaceag 4 April 2019, N. I. de Silva, AND5 (MFLU 20222), living culture,
MFLUCC 21-0194;ibid., dead twigs attached #dstonia scholarigApocynaceag 25 April 2019,

N. I. deSilva, AS16A (MFLU 210223), living culture, MFLUCC 20209, AS16B living culture,
MFLUCC 21-0210.

Figure 15 7 Hermatomycesanomianthi (MFLU 21-0221, holotypg a The specimen.
b, ¢ Appearance of ascomata on substrate. d, e Vertical sections tlastayhga. f Apex of
ascoma. g PeridiumipAsci. k Pseudoparaphyses with asto Ascospores. Scale bars: b = 500
em, ¢ =1TR0H 2o, e=0h, 10l & m.

Known hosts and distributionHermatomyces sphaericoscurring omnumeroushost plants
and dig¢ributed in worldwide including fromon decorticated branches darleria cristata
(Acanthaceae) in Philipines (Saccardo 1917)tlmmbark of Albizia gummifera(Mimosaceae),
Averrhoa carambolgOxalidaceae)Theobroma caca@Sterculidaceae), and rachidefsleaves of
Elais guineensigArecaceae) collected in Ghartéo(kol et al. 2018), on fallen twigs and branches
of angiosperms and on a palm petiole in Mexico (Heredia et al. 18687)lead brandas of
Rauvolfia vomitoria(Apocynaceae) and dead wood Bédona grandis(Lamiaceae) in China
(Zhang et al. 2009), on dry thin brancheslLafix sibirica( Pi nac e ae) i n Russi a
dead twigs attached tsnomianthus dulcig Thailand (this study).

GenBank numbersi (AND5): LSU: OK655814, ITS: OL413434(AS16A): LSU:
OK655815, ITS: OL413433efl: OM117547,(AS16B): LSU: OK655816, ITS: OL413436efl:
OM117548.
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Notesi The type ofHermatomyces sphaericias Stemphylium sphaericynvas described
on decorticated branches 8farleria cristata (Acanthaceaejn the Philippines (Saccardo 1917).
Hughes (1953) synonymize&temphylium sphaericunas Hermatomyces sphaericusThe
phylogenetic treatment dthukhamsakda et al. (2020) was followedH@rmatomyces sphaericus
in this study. During our investigations fafngi on different host trees, three strains with brown,
globose, subglobose, muriform lenticular conidia were isolated diead twigs attached the host
plantof Anomianthus dulcifAnnonaceaeandAlstonia scholarigApocynaceagin Thailand. We
recoquized these three strains belong Hermatomyces sphaericusased on morphology and
phylogeny ofcombined LSU, ITStefl andrpb2 sequence data (Fig. 14). Thus, new collections are
reported as new host records Ahomianthus dulcis(Annonaceae and Alstona scholaris
(Apocynaceagin Thailand herein.

Figure 167 Hermatomyces sphaeric®IFLU 21-0222. ai ¢ Colonies on substrate. d, e Conidia
with mycelia. f Conidiophore with conidiaig Coni di a. Scale bars: a
c = 10 &ml0dem.

MacrodiplodiopsidaceaeVoglmayr, Jaklitsch & Crous

Macrodiplodiopsidaceae was introduced by Crous et al. (2015)MeétmodiplodiopsisPetr.
as the type genusTwo genera are acceput in this family, viz. Macrodiplodiopsis and
Pseudochaetosphaeronerftdongsanan et al. 2020 In this study, we follow Hongsanan et al.
(202() as the latest treatment for Macrodiplodiopsidaceae.

Pseudochaetosphaeronenfainith.

Pseudochaetosphaeronemaas introduced by Punithalingam (1979) to accomodate
P. larenseas the type specieBseudochaetosphaeronemmembers can found as saprobes in both
terrestrialand aquatic habitats, as well as some can be human pathogens (Zhang et al. 2012a,
Hongsanan etla202@). SevenPseudochaetosphaeronemspecies are listed in Index Fungorum
(2022), such as.Rginkgonis P. kunmingenseP. larense P. martinell; P. pandanicolaand P.
siamenseln this study, we introduce a new specRscudochaetosphaeronema magael

984



100/ Pseudochaetosphaeronema martinelli CBS 135986

100/ 1'%seudochaetosphaeronema pandanicola MFLUCC 16-0272
100/ Pseudochaetosphaeronema ginkgonis SYP F 7195
_IQ_Q[LO_O_l Pseudochaetosphaeronema larense CBS 640.73
Pseudochaetosph larense CBS 639.94

P

;1_@ Pseudochaetosphaeronema magnoliae N1167/KUMCC 17-0196

Pseudochaetosphaeronema magnoliae N1197/MFLUCC 18-0707
Pseudochaetosph siamensis C273 MFLUCC 17-2287
Pseudochaetosphaeronema kunmingense KUMCC 19-0215
— Pseudochaetosphaeronema chiangraiense MFLU 21-0083
Macrodiplodiopsis desmazieri CBS 125026
Macrodiplodiopsis desmazieri CBS 140062 fMaciotiplodiopz]caceae
Macrodiplodiopsis desmazieri CBS 123812
Macrodiplodiopsis desmazieri CBS 123811
Pseudomonodictys tectonae MFLUCC 12-0552
Sulcatispora acerina KT 2982
Sulcatispora berchemiae KT 1607
1_00&{__Bambusicala splendida MFLUCC 11-0439
Bambusicola bambusae MFLUCC 11-0614
-/ L9_8_'——Didymosphaeria rubi-ulmifolii MFLUCC 14-0024 Blymasnharraeae
Montagnula aloes CPC 19671 CBS 132531
Multiseptospora thailandica MFLUCC 11-0183 Parabambusicolaceae

100/1.00 Polyschema terricola CBS 301.65
s 17080/ Polysch golensis CBS 542.73 ot
i Latorua grootfonteinensis CBS 369 72 oEeEEe

Pseudoaster aria fagi MAFF 245222
Longipedicellata aptrootii MFLUCC 10-0297  Longipedicellataceae
Keissleriella cladophila CBS 104.55
Murilentithecium clematidis IT1078 MFLUCC 14-0561

Sulcatisporaceae

Bambusicolaceae

Lentitheciaceae

1.00 Periconia pseudodigitata CBS 139699 S
. . Periconiaceae
100/1.00 Periconia homothallica CBS 139698
Massarina eburnea CBS 473.64
Stagonospora pseudocaricis CBS 135132 assarndcene

100/1.00 | Dictyosporium strelitziae CBS 123359
seliil Dictyosporium alatum ATCC 34953 Dictyosporiaceae
Cheiromoniliophora elegans CBS 688.93

1Q0/1.00 Alternaria alternata AFTOL ID 1610

0.02 Leptosphaeria doliolum CBS 505.75 (Out group)

Figure 177 Phylogram generated fromaximum likelihood analysief combined LSU, SSU, ITS

and tefl sequence datdrelated sequences of Macrodiplodiopsidacaa@ some other strains of
Pleosporalesvere obtained from Hyde et al. (2020jhirty-sewen strains are included in the
combined gene analyses comprising 3330 characters after alignment (890 characters for LSU, 1000
characters for SSU, 850 characters F66 and 890 characters fdefl). Alternaria alternata
(AFTOL-ID 1610), Leptosphaeria dotilum (CBS 505.75) araised as outgroup taxdhe best

RAXML tree with a final likelihood value 0f18358.033323 is presented. The matrix had 1177
distinct alignment patterns, with 31.02% undetermined characters or Bamstrap values for
maximum likelirood equal to or greater than 75% and Bayesian posterior probabilities equal to or
greater than 0.95 are placed above the branches. The newly generated sequences are indicated ir
red and type species are in red bdlgpe and extype strains are iblack bold.

PseudochaetosphaeronemmaagnoliaeN.l. de Silva, S. Lumyong & K.D. Hyde, sp. nov.
Fig. 18
Index Fungorum number: IF 559518, Faces of Fungi number: FoF 10716
Etymology i Name reflects the host genidagnolia from which the new species was
isolated.
Holotypei MFLU 18-1296
Saprobicon dead twigs attached tdagnolia candolli Sexual morphNot observed Asexual

morph: Conidiomatal60/ 190 x 150180 pm & = 170 1 165 &m, n = 10) .
subglobose, dark brown to black, immersed to ermhp solitary, unilocular, ostiolate.
Conidiomatal walll5i2 0 e m wi de, composed of several | ay
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brown pseudoparenchymatous cells, cells towards the inside lightly pigmented, arranged in a
textura angularis at the outsle, darker, fusing and indistinguishable from the host tissues.
Conidiophoreseduced to conidiogenous celSonidiogenous celldi5 x 2.53.5 uym ¢ = 4.6 x
3.2 &m, n = 20), produced from inner stromat.
integrated, hyaline, smoothialled. Conidia12i18 x 33 . 5 xe=m 1(4 [ 3 & m, n =
cylindrical to fusoid, solitary, smooth, thimalled, straight, apex obtuse, unicellulavithout
mucilaginous sheath.

Culture characteristics Colonies on PDAeaching 30 mm diameter after 1 week at’€5
colonies from abovecircular, margin entire, dense, slightly raised, white at the margin digkin

in the centre; reverse: cream at thargin, darkorown in the centre.

Material examined Thailand,Chiang Mai Province, dead twigs attached Magnolia sp.
(Magnoliaceae), 13 September 2017, N. I. de Silva, NI1197 (MFLUZB®, holotype), exype
living culture, MFLUCC 180707, Qhina Yunnan Province, Xishuangbanread twigs attached
to Magnolia sp. (Magnoliaceae), 27 March 2017, N. I. de Silva, NI167 (MFLU1D28), living
culture, KUMCC 170196.

GenBank number$ (NI197); LSU: OL813497, SSU: OL824793, ITS: OM21245&f1:
ON203109, (NI167); LSU: OL813498, SSU: OL824794, ITS: OM212458, ON203110

Notes i According to the multgene phylogenyPseudochaetosphaeronema magnoliae
clustered withP. kunmingensandP. siamenseavith 100% ML and 1.00 BYPP support (Fig. 17).
Pseudochaetosphaeronema magnotiae be distinguished frof. kunmingense having smaller
conidiomata (160190 x 150180 umvs180250 em di am. ) and hyia8 i ne,
x213. 5 € m) ,P. kunmmgemrskas light brown, eptate conidia (1I5x46 e m) ( Hyd
et al. 202@). In addition,P. magnoliaediffers from P. semenseby distinct size differences of
conidiomata (160190 x 150180 umvs 85 100 x 8090 um), conidiogenous cellsi(@ x 2.5 3.5
pumvs8i 17 x 1 2.5 um) and conidia (128 x 23 . 5 vs&irh x 2.53 um) (Jayasiri et al. 2019).
It is interesting to note th&seudochaetosphaeronema magnoiiaes recorded from both China
and Thailand irMagnolia candolli

Neohendersoniacead. Giraldo & Crous

Giraldo et al. (2017) introduced Neohendersoniaceae to accommodate a monotypic genus
Neohendersonigypified by N. kickxii. Species of this family are endophytes or saprobic on plants,
and human pathogens (Tanaka et al. 2017, Hongsanan et al. 2020a). The family is characterized by
having immersed, globose to depressed globose, ostiolate ascomata, bitunicatesersag, 2
broadly fusiform, 1 or multi-septate, hyaline ascospore (Hongsanan et al. 2020a). The asexual
morph is characterized by having, immersed, globose to collabent conidiomata, discrete,
determinate or indeterminate conidiogenous cells and obovoid, egéhdclavate or fusiform,
distoseptate or euseptate conidia (Giraldo et al. 2017).

Amarenographium soliumgrouped within Neohendersoniaceae in our phylogeny and also in
previous studies (Tanaka et al. 201Devadatha et al. 2020). However, species of
Amaenographiums polyphyletic, and therefore, the family placemenfofarenographium sensu
stricto remains unresolvedTénaka et al. 2017). Neohendersoniaceae comprises five genera,
Brevicollum Crassiparies Medicopsis Neohendersoniand Neomedicopsi¢Tanaka et al. 2017,
Devadatha et al. 202Blongsanan et al. 2020a).

Muriformispora N.I. de Silva, S. Lumyong & K.D. Hyde, gen. nov.

Index Fungorum number: IF 900049, Facesoffungi number: FoF 13097

Etymologyi Referring to thenuriform ascospores.

Saprolic on dead twigs attach telagnolia sp. Sexual morphAscomatablack, globose to
subglobose, solitary, scattered, immersed to slightly erumpenfauiate, forming black spots on
host surface, ostiolat@stiolecentral.Peridiumcomposed of several lags of hyaline, light brown
to dark brown,textura angulariscells. Hamatheciumcomposed of dense, filamentous, cellular
pseudoparaphyses, with indistinct sepf#&sci 8-spored, bitunicate, fissitunicate, pyriform,
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pedicellate, with furcate to obtuse engbically rounded.Ascosporesoverlapping, 13-seriate,
broadly ellipsoidal, muriform, %6 transverse septa and3®longitudinal septa with apex rounded
and basal end acute or truncate, at first hyaline becoming olivabemua at maturity, constricted

at the central septum and slightly at the other septa, with guttules in almost every cell,-smooth
walled. Asexual morph: Not observed.

200 pm
—

Figure 181 Pseudochaetosphaeronemmeagnoliae(MFLU 18-1296, holotype a The specimen.

b, ¢ Appearance of immersed ctioimata on substrate. d, e Vertical sections through conidiomata.

f Vertical sections through conidioma and neck region. g Conidiomatal wall. h Conidiogenous
cells.in Coni dia. Scale barsif a =205&0n,em, =bnzO0c &,
5 &m.

Muriformispora magnoliaeN.I. de Silva, S. Lumyong & K.D. Hydep.nov. Fig. 20

Index Fungorum number: IB0005Q Faces of Fungi number: FAB098

Etymology i Name reflects the host gentagnolia from which the new species was
isolated.

Holotypei MFLU 18-2645.

Saprobicon dead twigattached tdMagnoliasp. Sexual morphAscomatal7d2 20 e m hi g
x2002 6 0 & m xd& 20 m240 imp = 10), black, globose to subglobose, solitary, scattered,
immersed to slightly erumpent, forming black &pon host surface, woculate, ostiolateOstiole
5007 0 ¢ m cemiratiPerjdium1428 em, composed of sever al | a\
dark brown cells oftextura angularis Hamatheciumcomposed of dense, 15 e m wi de,
filamentous, cellulapseudoparaphyses, with indistinct septsci80i 95 x 253 0 & m 85(x 28
em, n sspored) Ditunicee, fissitunicate, pyriform, pedicellate, with furcate to obtuse end,
apically roundedAscospored9i24x812 m @2 | 10 & m,ping) :3=eridtd ), o
broadly ellipsoidal, muriform, i transverse septa and3longitudinal septa with apex rounded
and basal end acute or truncate, at first hyaline becoming olivabemua at maturity, constricted
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at the central septum and slightly betother septa, with guttules in almost every cell, smooth
walled. Asexual morph: Not observed.

Culture characteristics Colonies on PDA reaching 25 mdiameterafter 1 week at 28C,
colonies from aboveolivaceous greercircular, flat, edge entire, mgm well-defined, cottony to
fairly fluffy with sparse aspects, white at the margin; reverse: grey from the cértre colony,
cream at margin.

Material examined China, Yunnan Province, Xishuangbandead twigs attached to the
Magnoliasp (Magnolieceae), 27 March 2017, N. I. de Silva, NI261 (MFLU-2645, holotype),
ex-type living culture, MFLUCC 19036.

GenBank number$ (NI261); LSU: OL813499, SSU: OL824795, ITS: OM212456f1
ON303277,rpb2 ON502385, (NI1261D);LSU: OL813500, SSU: OL824796T%: OM212460,
tefl: ON303278.

Notesi The present phylogenetic analyses indicate khatiformispora (Muriformispora
magnoliagd, constitutes a monophyletic clade distinctly separated freengeneraBrevicollum
Crassiparies Medicopsis Neohendersoniand Neomedicopsign Neohendersoniaceae wig9%

ML and 0.99 BYPP support (Fig. 19NeohendersoniaWijayawardene et al. 2016) and
NeomedicopsiéCrous et al. 2019a) are known from their asexual morph characterdsesd on
morphologicalcharacteristicof sexual morphs within species represeniNgphendersoniaceae,

the new genusMuriformisporg is distinct from Brevicollum Crassipariesand Medicopsisin
having broadly ellipsoidal, muriform ascospores (de Gruyter et al. 2012, Tanaka et al. 2017).
Muriformisporaalso haspyriform, pedicellate, apically rounded asci, with furcate to obtuse end,
apically rounded asci wheredrevicollum Crassipariesand Medicopsishave cylindrical or
clavate asci (de Gruyter et al. 2012, Tanaka et al. 2017). In addisoomata structures of
Brevicollum Crassipariesand Medicopsisare different fromMuriformispora Medicopsishas
stromata with poorly developed interior, immersed to erumpent from the bark with an ostiolar
canal, circular to irregular in shape containigighose to subglobose, ostiolate, perithecia (de
Gruyter et al. 2012)Brevicollumhas scattered, sometimes32grouped, immersed, erumpent at
ostiolar neck, globose to depressed globose ascofateaka et al. 2017)Crassiparieshas
scattered, immerse@&rumpent at the ostiolar neck, subglobose, ostiolate ascomata (Tanaka et al.
2017). The new genus hbkck, globose to subglobose, doculate, solitary, scattered, immersed

to semiimmersed, ostiolate ascomata with black spots on the host surfacd.das®rphological
differences among other reported sexual morph&aohendersoniaceaand the phylogenetic
analyses, we placeduriformispora in the family Neohendersoniaceae. However, further
collections are needed for the expansion of this genus.

NeamassariaceaéAriyawansa, Jaklitsch & Voglmayr

Neomassariaceae was introduced by Ariyawansa et al. (2018) to pla¢ectinassarias the
type genus. The members of Neomassariaceae differ from Massariaceae species in having small
globose to subglobose ascata, small asci lacking a refractive ring and small, hyalirsgptate
ascospores (Ariyawansa et al. 2018, Hongsanan et al. 2020a).

Neomassaridvlapook, Camporesi & K.D. Hyde

Neomassariawas introduced as a monotypic genus based on -gedié phylogeny red
morphological characteristics (Ariyawansa et al. 2018). Nemmassariaspecies are listed in
Index Fungorum (2022¥;z. N. fabacearumandN. formosanaln this study, we introduce two new
Neomassarigpecieviz. N. alstoniaeandN. thailandica

Neamassaria alstonia@\.l. de Silva, S. Lumyong & K.D. Hyde, sp. nov. Fig. 22
Index Fungorum number: IF 559519, Faces of Fungi number: FoF 10717
Etymology 1 Name reflects the host genddstonig from which the new species was
isolated.
Holotypel MFLU 21-0238
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Figure 197 Phylogram generated fromaximum likelihood analysisf combined LSU, SSU, ITS,
teflandrpb2 sequence datd&elated sequences of Neohendersoniaeeaesome other strains of
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Pleosporalesvere obtained from Devadatha et al. (20Z3ventyfive strains are included in the
combined gene analyses comprising 4100 characters after alignment (900 characters for LSU, 970
characters for SSU, 480 characters I8, 900 characters falefl and 850 characters fopb2).
Verruculina enalia (BCC 18402) isused as outgroup taxofhe best RAXML tree with a final
likelihood value 0f-45735.366656 is presented. The matrix had 2261 distinct alignment patterns,
with 39.56% undetermined characters or g&motstrap values for maximum likelihood equal

or greater than 75% and Bayesian posterior probabilities equal to or greater than 0.95 are placed
above the branches. The newly generated sequences are indicated in red and type species are in re
bold. Type and extype strains are iblack bold.

Figure 20 T Muriformispora magnoliae (MFLU 18-2645, holotypg a The specimen.

b, ¢ Appearance of ascomata on the host surface. d, e Vertical sections throughtaascoma

f Peridium. g Pseudoparaphysegj Asci. in Ascospores. Scad e=bal0 B :cnr
d, e = Bkn=¢gm, gim,= R0 e m

Saprobicon dead twigs attached £dstonia scholarisSexual morphAscomatal703 0 0 & m
high x 3003 50 ¢ m xd 25 m 320 imn = 10), solitary or scattered, coriaceous, immersed
to slightly erumpent, visible as black dots on the host surface, unilocular, globose to subglobose,

brown to dark brownOstiole central.Peridium20i3 6 e m wi de, compri sing
textura angularis inner cells hyaline to lightly pigmented, fusing at theside indistinguishable

from the host tissuedHamatheciumcomprising 12 e m wi d e, cylindrical
branched, pseudoparaphysésci 80i100 x 1218 exm 02 | 16 &SBgporedn =

bitunicate, oblong to cylindrical, short pedicé#lawith ocular chambeAscospore20i 24 x 710

990



emx{ 22 I 8.5 &m, ni 2-seriaté,thyaline, elipsoid todysiformyskptatd,
constricted at the septum, without a mucilaginous sheath. Asexual morph: Not observed.

Culture characteristics Colonies on PDA reaching 12 mm diameter after 1 week daC25
colonies from abovewhite, irregular, undulate margin, flat, slightly raised, fluffy appearance,
creamat the margin; reverse: broviom the centre of the colony, cream at margin.

Material examinedi Thailand, Chiang RaiProvince, dead twigs attached #Adstonia
scholaris(Apocynaceag 25 April 2019, N. I. de Silva, AS14 (MFLU 21238, holotype), exype
living culture, MFLUCC 210213.

GenBank numbers LSU: OL457711, SSU: OL764416.

Notesi Neomassaria alstoniagvas collected from dead twigs dflstonia scholarisin
Thailand. According to the muljene phylogenyN. alstoniaeforms a sister lineage tol.
formosanawith 94% ML and 1.00 BYPP support (Fig. 2Neomassaria formosanean be
distinguished fromN. alstoniaein having a distinct neck in ascomata and periphyses (Ariyawansa
et al. 2018)Neomassaria formosanaas introduced by Ariyawansa et al. (2018) from a dead stem
of Rhododendrorspecies inTaiwan Province of ChinaAdditional norphological differences of
reportedNeomassariare mentioned in Table 4.

NeomassariahailandicaN.I. de Silva, S. Lumyong & K.D. Hyde, sp. nov. Fig. 23

Index Fungorum number: IF 559520, Faces of Fungi number: FoF 10718

Etymol ogy: thah € a re qefies doietihe cauntry (Thailand) where the type
specimen was collected.

Holotype:MFLU 21-0239

Saprobicon dead twigs attached fmomianthus dulcisSexual morphAscomatal70 200
em higli2a80 2¢0m xd=i 180nx 25Q pmn = 10), solitary or scattered, coriaceous,
immersed to slightly erumpent, visible as black dots on the host surface, unilocular or bilocular,
globose to subglobose, brown to dark bro@stiolecentral Peridiuml122 0 e m wi de, con
light brown cells oftextura angularis inner cells hyaline, fusing at the outside indistinguishable
from the host tissuedHamatheciumcomprising 12 e m wi d e, cylindrical
branched, pseudoparaphgsésci 801120 x 1422 e mxX 95 1 18 &Beporedn =
bitunicate, oblong to cylindrical, short pedicellate, with ocular chanfsrospore0i 28 x 6i 9
emx{ 26 I 8 &em, n B2-seBidle) hyaline,vedipsodidate fosifarng-skptate,
constricted at the septum, without a mucilaginous sheath. Asexual morph: Not observed.

Culture characteristics Colonies on PDA reaching 17 mm diameter after 1 week at 25 °C,
colonies from abovegrey, circular, undulate margin, flat, slightly raisechite at the margin;
reverse: greyish browinom the centre of the colony, cream at margin.

Material examined' Thailand, Chiang RaiProvince, dead twigs oAnomianthus dulcis
(Annonaceag 4 April 2019, N. I. de Silva, AND4 (MFLU 20239, holotype), exype lving
culture, MFLUCC 210193.

GenBank numbers LSU: OL457712, SSU: OL70022¢&f1: ON032376

Notesi The morphological characteristics of our collection fit well iNidsomassariapecies
in having immersed to erumpent, coriacealsbose to subgloboss@mata, oblong to cylindrical
asci andhyaline, ellipsoid to fusiform, -teptate ascospores (Hyde et al. 208lyawansa et al.

2018, Hongsanan et al. 2020a). Miglene phylogeny indicates that our collection constitutes an
independent lineage betwedleomassariaalstoniaeand N. fabacearunwith 99% ML and 1.00
BYPP support (Fig. 21). Their morphological differences are mentioned in Table 4. A comparison
of 902 nucleotides across thefl gene region oNeomassariahailandica and N. fabacearum
shows 3%ase pair differences (4.32%).

NigrogranaceaeJaklitsch & Voglmayr

Jaklitsch & Voglmayr (2016) established Nigrogranaceae in Pleosporales to accommodate
Nigrograna based on phylogeny and morphology. Members of this family are characterized by
immersederumpent to superficial ascomata, papillate to cylindrical ostiolar necks, clavate,
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bitunicate, fissitunicate asci, fusoid to narrowly ellipsdi@-tuseptate and pale to chocolate brown
ascospores (Jaklitsch & Voglmayr 2016).

Figure 217 Phylogram genated frommaximum likelihood analysisef combined LSU, SSugefl

andrpb2 sequence dat&®elated sequences of Neomassariaceae and several closely related families
in Pleosporales were obtained from Ariyawansa et al. (2018) and Hyde et al. [Ri#iQpne

strains are included in the combined gene analyses comprising 3550 characters after alignment (880
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characters for LSU, 800 characters for SSU, 900 charactetsfiand 970 characters fopb2).
Gloniopsis praelongdCBS 112415)Hysterium angustatur(CBS 236.34) areised as outgroup
taxa.The best RAXML tree with a final likelihood value @6276.529060 is presented. The matrix

had 1648 distinct alignment patterns, with 32.32% undetermined characters oBgafsstap

values for maximum likelihood equito or greater than 75% and Bayesian posterior probabilities
equal to or greater than 0.95 are placed above the branches. The newly generated sequences ar
indicated in red and type species are in red Bolde and extype strains are iblack bold.

Figure 221 Neomassarialstoniae(MFLU 21-0238, holotypg & c Appearance of ascomata on
substrate. d Vertical section through ascoma. e Vertical section through neck reglon f Peridium.
g Pseudoparaphyses.jiAsci. Kin Ascospores. Scalebarscaa2 0 e m, d = 50 & m,
g = bijem, 2 &em,5 ke m.

Nigrograna Gruyter, Verkley & Crous

Nigrogranais characterized by depressed globose to globose, immersed to erumpent, less
commonly superficial ascomata, papillate ostiolar necks, dawstunicate, fissitunicate asci and
fusoid to narrowly ellipsoid, i13-euseptate, pale to chocolate brown ascospores (Jaklitsch &
Voglmayr 2016). The asexual morph is characterized by pycnidial conidiomata, oblong, cylindrical
or allantoid, sometimes giioid, hyaline, ielled, smooth conidiadé Gruyter et al. 2012,
Jaklitsch & Voglmayr 2016)Nigrograna species exhibitiverse fungal lifestyles in natureas
saprobic, endophytic arfdngicolousin plant hostsvhile one was a human pathogee Gruyteret
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