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Abstract

Leotiomycetes is regarded as the inoperculate class of discomycetes within the phylum
Ascomycota. Taxa are mainly characterized by asci agiimple pore blueing iMe | z reagént
although some taxhave lostthis character. The omophyly of thisclass has been verified in
several recent molecular studies. Howeeecumscription of the orders, families and generic level
delimitation are still unsettledThis paperprovides a modified backbone trder the class
Leotiomycetes baseoh phylogenetic analysis of combined ITS, LSU, SSU, TEF, and RPB2 loci.
In the phylogenetic analysikgotiomycetes separates into 19 cladelsich can be recognized as
orders and orderlevel clades. Leotiomycetes include 53 families A¢codichaenaceae,
Amicodiscaceae fam. nov, Amorphothecaceae, Arachnopezizaceae, Ascocorticiaceae,
Calloriaceae, Cenangiaceae, Chaetomellaceae, Chlorociboriaceae, Chlorosplenfaoearov,
Bryoglossaceatam. nov, Cochlearomycetaceae, Cordieritidaceae, Cyttariaceae, ptidaceae
fam. nov, Dermateaceae, Discinellaceadgam. nov, Drepanopezizaceae, Erysiphaceae,
Gelatinodiscaceae, Godroniaceae, Hamatocanthoscyphackae. nov, Helicogoniaceae,
Helotiaceae, Hemiphacidiaceae, Heterosphaeriaceae, Hyaloscyphaceae, Hydeaeiiaan. nov,
Hyphodiscaceae fam. nov, Lachnaceae, Lahmiaceae, Lauriomycetaceae, Leotiaceae,
Leptodontidiaceae, Lichinodiaceae, Loramycetaceae, Marthamycetaceae, Medeolariaceae,
Mitrulaceae, Mollisiaceae, Neocrinulaceae, Neolauriomycetaceae, Pezizs|aBhacidiaceae,
Ploettnerulaceae, Rhytismataceae, Rutstroemiaceae, Sclerotiniaceae, Solenopdamaceaawy,
Thelebolaceae, Triblidiaceae, Tympanidaceasd Vibrisseaceae and 14 familylevel clades
(AlatosporaMiniancoraclade,Aquapoteriuridnguiculaiia clade,Bulgariella clade,Coleophoma
Parafabraea clade, Colipila clade Corticifraga-Calloriopsis clade, EpicladoniaEpithamnolia
clade, Flagellospora clade, Gelatinomyces clade, Micraspis clade, Patellariopsis clade,
Phialocephala urceolat@lade, Peligeromycescladeand Trizodia clade). We briefly discuss the
phylogenetic placemesibf these families and familevel clades. We provide an outline of the
genera and the families of Leotiomycetes and a table summarising sexual morph characters of all
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the families/family-level clades of Leotiomycete®Nine new families are introduced and we
provide aescriptions and illustrations &0 Leotiomycetes taxa including six new genera and 22
new speciesfrom collections made iChing Italy, Thailand,Russia UK and Uzbekistan Small

scale phylogenetic analyses using concatenated datasets of five loci (fDNA, TEF and RBP2) are
provided, where the backbone tree is insufficient to confirm the phylogenetic placement of our
collections. This paper contributes to a meomprehensive update and improved identification of
Leotiomycetes based on available literature and our collections.

Key words i 37 new taxa Apothecial ascomycetdsAscus amyloidityi Multi-gene analysi$
Monophyly

Introduction

Eriksson& Winka (197) introducedthe clasd.eotiomycetedo accommodate inoperculate
discomycetesThe traditional concept of Leotiomycetes includes only apothecial ascomycetes with
inoperculate unitunicate asci that open by apical perforation or pore to release thespasE
(Dennis 1968Korf 1973 Nannfeldt 1932Pfister& Kimbrough 2001). Therefordeotiomycetes
are often referred t o aPRrevibuslgthigiclass mgueead a widleaange d i
of taxa (Korf 1973 Spooner 1987)but modern molecutébased studies have removed some
groups to establish a more natural classification (Wang et al. 2B0Baral et al. 2015, Partel
2016. This class includes 12 order4 families and around 580 genemxcluding new taxa
introduced here (Ekanayaka &t2017, Jaklitschet al. 2016Wijayawardenest al. 2018).

The ascomata of Leotiomycetes are diverse and mostly apothecial. Hpfepsphaceage
Myxotrichaceae and someThelebolaceaeand Rutstroemiacea@roduce cleistothecial ascomata
(Blackwell et al.2006 de Hoog et al. 20Q%5ernandt et al. 200Reid 1986 Galan et al. 2015) and
some HyaloscyphacegelL.oramycetacea@nd Thelebolales form perithecial ascomdtaygld &
Chapmarl952 Digby & G00s1987 Ranzoni 1956Jaklitsch et al. 2006 Apothecialmorphology
is also diverse. For examplélelotiales apothecia are cupulate and brightly colgunedstly
covered with excipular hairs; Cyttariales produce comppgiabose apothecia and Triblidiales
and some Rhytismatales produce hysteracious apotheahmiales Leotiales and some
Rhytismatales taxa have clavate apothecia; and Medeolariales include immezisedd apothecia
(Spooner 1987Korf 1973 Baral et al. 2015Ekanayaka et al. 201.7Most Leotiomycetes produce
inoperculate asci although someeldbolales produce operculate a@iummelen& Kristiansen
1998 Cain& Kimbrough 1969Brummelen 1977).

Leotiomycetes is an ecologically diverse grpoupost are saprobes of a wide variety of
substratessuch asHelotiaceae Lachnaceaeand Hyaloscyphacea®n dead plantnaterial and
Thelebolales on dungr as endophyte@Vang et al. 2006a, Jaklitsch et al. 201655o0me such as
Medeolariales Sclerotiniaceag Erysiphales some Helotiales and some Rhytismatales are
important plant pathogen3akamatsu etla2015 Lantz et al. 2011, Wang et al. 200@g. The
class also includes endophytasycorrhizae fungal parasitesoot symbiontsand wood rot fungi
(Wang et al. 2006ab, Jaklitsch et al. 2016)Most Leotiomycetes taxa are described from the
temperateNorthern Hemispherebut some members in HelotiaJesnd Rhytismatales show a
broader geographic distribution (Ekanayaka et al. 20¥#&ng et al. 2006ab, McLaughlin &
Spatafora 2016

Although there are many recent phylogenies on Leotiomycétastdd & Miller 2011,
Johnston et al. 20]148Baral et al. 2015Partel 2016 Partel et al. 207 many unresolved issues
remain within the class. The familial aratderlevel classification is phylogenetically poorly
understoodespeciallyin the order Helotiales Wich is highly polyphyletic (Wang et al. 20Q6a
Partel 2016 Jaklitsch et al. 2016). Thereforthe present study aims to clarify the taxonomic
uncertainty of Leotiomycetes orders and famil®g.putting this data together into a single article
we provide a working document that can be criticised and improved. therefore provide
discussion on their morphologgnd elaborate on their systematic arrangemé&utshermorehere
we recognize several clades based on the topology in our phylogenetiearalysthey probably
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will be new families or orders in the near future. Although some clades have distinct characters, we
did not observe stable phylogenetic placements for those clades in our phylogenetic analyses.
Therefore, we have not introduced theagra inthe present study, but here we name them as
family-level and ordetevel clades. With more data these clades may be resolved in the future.

Material & methods

Sample collection specimen examination and deposition

Collectiors of Leotiomyceteswere made in Thailand Ching UK, Italy, Russia and
Uzbekistanfrom 2012 to 2017. Macroscopic and microscopic characters of the specimens were
recorded. A Motic SMZL68 stereo microscope was used to observe the structure of the apothecia.
Sections of apotheciere made with a razor bladaounted in wateor 5% KOHand preserved
in lacto-glycerol on a glass slideA Nikon ECLIPSE 80i compound microscope was used to
observe microscopic characters. Photomicrography was carried out with a Canon 450D digital
camea fitted to the microscope. Measurements of apothpai@physesasci and ascospores were
made from material mounted in water and the mean values are used in the descriptions.
Measurements were made with the Taro soft (R) Image Frame Work vpfog@ran and images
used for figures were processed with Adobe Photoshop CS6 software (Adobe Systems). The
specimens are deposited in the Mae Fah Luang University Herbarium (MEHBng Rai
Thailand and in the Herbarium of Cryptogams of Kunming Institute ¢di8pChinese Academy
of Sciences (KUNHKAS). Faces of fungi numbers and Index Fungorum numbers were registered
as described in Jayasiri et al. (2015) and Index Fungorum (2019).

DNA extraction, PCR and sequencing

Genomic DNA was extracted directly fronpathecia using a Plant DNA Rapid Extraction
Kit (Bio Teke CorporationBeijing, China). Polymerase chain reactions (PCR) for this study were
carried out usindive gene regions: NSand NS4for the nuclear ribosomal small subu(@SU)
(White et al. 1990Q)LROR and LR5 (Vilgalys& Hester 1990) for the nuclear ribosomal large
subunit (LSU) ITS4 and ITS5 (White et al. 199@)r internal transcribed spacer (ITSEF1-728F
and TEF1986R (Carbon& Kohn 1999)for translation elongation factor-dlpha (TEF1U )and
fRPB2-5F and fRPBZ/cR (Liu et al. 1999) for RNA polymerase Il (RPB2). The PCR mixtures (25
e L) cont i neld P@dMaster Mix (TIANGEN Cqo.Chi na) ( 1@NAe L ; y
templ ateadi grihi)mer (1 ¢€lL; 10 ¢ M) .llreGidhRcoresistgd!| i f i
an initial denaturation step of 5 min at 94, 35 cycles consisted of denaturation at 94 °C for 1
minute annealing at 53 °C for 50 seconds and elongation at 72 °C for 3 samatdinal extension
step of 7 minutes at 72 °C. The P@Roducts were viewed on 2% agarose electrophoresis gels
stained withEthidiumbromide. PCR products were sent to a commercial sequencing provider (Tao
Yang Beijing, China).

Sequence alignment and phylogenetic analysis

Newly generated sequences were scit@d to a standard BLAST search of GenBank for
primary identification and the newly generated sequences are deposited in GenBank
(Supplementaryrable 1).

Back-bone tree for Leotiomycetes

Sequenceadatafrom five loci (ITS, LSU, SSU RPB2and TEF) of 48&trainsbelonging to
representative Leotiomycetes species along with thegrouwip taxa Ophiocordyceps irangiensis
(OSC 128578 and Cryptosporella hypodermig AFTOL ID 2124, were downloaded from
GenBank (Supplementaryrable 1). For each genethe newly gearated sequences and
representatives from GenBank were aligned using MAFFT V. 7
(http://mafft.cbrgp/alignment/server/index.htmljKatoh et al. 2017)and manually adjusted in
BioEdit v. 7.0.4 (Hall 2004) where necessary. The individual datasets weretertated into a
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combined dataset using FaBox (1.41) (Villesen 2007). Ambiguously aligned regions were excluded
andgaps were treated as missing data.

GTR+ G+l substitution model was selected hs model of evolutionbased on the results
from MrModeltest 2.2 (Nylander 2004). Maximum likelihood phylogenetic analyses were
performed in CIPRES webportal (Miller et al. 2010) using RAXMRC2 Workflow on XSEDE
(8.2.9) tool (Stamatakis 2014). The bootstrap analysis for each ML tree was performed with 1000
thoroudn bootstrap replicates with the same parameter settidgsterior probabilities (PP)
(Rannala& Yang 1996; Zhaxybayev@ Gogarten 2002) were determined by Markov chain Monte
Carlo sampling (MCMC) in CIPRES webportal (Miller et al. 2010) using MrBayes $BDE
(Huelsenbeck& Ronquist 2000)Four simultaneous Markov chains were run for 600, 000
generations and trees were sampled everg§énerationThe MCMC heated chain was set with
afitemperatureo value of 0. 2 .resWwds exaniriedto detetmning i o n
stationary phase for each search and to decide if extra runs were required to achieve convergence
using the program Tracer 1.5 (Ramb&ubDrummond 2009). All sampled topologies beneath the
asymptote (38%) were discarded astd a burnin procedurgwhile the remaining treewere
used for calculating posteriprobabilities in the majority rule consensus tree.

Subtrees for new Leotiomycetes collections durihgstudy

Sequencesfrom GenBank were downloaded according ftweit relevance. Sequence
alignments combined dataset preparation and maximum likelihood phylogenetic analyses were
performed as described above

The resulting trees were viewed with FigTree v.1.@Rambaut 20062009 http://tree-
bio.ed.ac.uk/softwarkgtree/). Maximum likelihood bootstrap valu¢MLBP) equal or greater than
50% and Bayesian posterior probabilities (BYPP) values equal or greated.®hane given above
the nodes.

Phylogeny

The phylogenetic relationships of Leotiomycetes were invegithbased on analysis of LSU
SSU ITS, TEF and RPB2 sequence data. Toenbinedalignmentof 482 taxaincluded 4575bp
(LSU-1-573 SSU5741464 ITS-14652502 TEF25033613 RPB236144575).The best scoring
RAXML tree with a final likelihood value 0f181075.223865 is presented (Fig. The matrix had
3686 distinct alignment patternsith 60.88% of undetermined characters or gaps. Estimated base
frequencies were as follows; A0.252 C = 0.228 G = 0.269 T = 0.251; substitution rates AE
1.501780 AG = 2.986334 AT = 1.409516 CG = 0.891646 CT = 6.126022 GT = 1.000000;
gamma di stribut i os 0.482398.p@mppessedaovesview of thd phylogram
generated from maximum likelihood analysis of combined LSSU ITS, TEF and RPB2
sequence data for taxa béotiomycetes families is also provided (F&). Seventeen sulrees to
represent the exact phylogenetic placement of our new Leotiomycetes collections are also included
within this section.

According to the phylogenetic tree for Leotiomycetes identified 19 cladesvhich can be
recognized as ordemsfierlevel clades. The phylogenetic placements of these clades are briefly
discussed below.

Clade 1:

LAURIOMYCETALES: Lauriomycetaceae

This is the most basal clade of Leotiomycetes and incluthes single family
Lauriomycetaceadts basal position wadsm noted by Hernanddzestrepo et al. (2017).

Clade 2:

CHAETOMELLALES: ChaetomellaceagMarthamycetaceae

The families Chaetomellaceaand Marthamycetaceaéormed a monophyletic cladevhich
can be recognized as the order Chaetomellales. Partel (20@%ked the close phylogenetic
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relationship ofChaetomellaceaand MarthamycetaceaeAlthough, both of these families formed
well supported monophyletic clades within our phylogenetic analysis, their sister relationship is not
statistically welisupported.

Clade 3:
Trizodia-Calloriopsisclade: Trizodia clade Corticifraga clade
This clade includethe generdrizodia, SpirosphaeriaCalloriopsisandCorticifraga.

Clade 4:

AHELI COGONI Helickgbriaceae

Previously the familyHelicogoniaceaeavas classied in order Phacidiales but in our study it
forms an independent clade.

Clade 5:
PHACIDIALES: Phacidiaceae
The family Phacidiaceaeformed amonophyleticclade close toi He | i ¢ o ccladei al e s

Previously this order included three familiedelicogonia@ae,Phacidiaceaeand Tympanidaceae
According to our phylogenetic analysis these three families do not form monophyletis. clade
Johnston et al. (2014) and Partel (2016) also showed the polyphyly of these faas&dsortheir
phylogenetic analyses.

Clade 6:

Micraspisclade

Micraspis aciculawhich was formerly placed undé&ympanidaceadormed a separate clade
close toPhacidiaceae

Clade 7:
Flagellosporaclade
Flagellospora curvuldormed aclose phylogenetic affinitjo Leotiales.

Clade 8:

LEOT IALES: Cochlearomycetacea&elatinomyceslade Leotiaceae Tympanidaceae

This clade includes the familie€ochlearomycetaceaeGelatinomyces Leotiaceaeand
TympanidaceaePartel (2016) also showed the close phylogenetic relationshipadiaceaeand
Tympanidaceabased orafive gene phylogeny.

Clade 9:
LICHINODIALES: Epithamnolia-Epicladoniaclade Lichinodiaceae
This clade includeEpithamnoliaEpicladoniaclade and.ichinodiaceae

Clade 10:

THELEBOLALES: ThelebolaceagAlatospora Miniancora clade

This clade includes the familjhelebolaceaeand AlatosporaMiniancora clade. It forms a
monophyletic clade that is sister to Lichinodiales. A similar phylogenetic placebss®d on a
five gene analysis was recorded by Péartel (2016).

Clade 11:

Neoainulaceae

This family formed an unstable affiliation closerlteptodontidiaceaebut this phylogenetic
association is not statistically supported

Clade 12:

Leptodontidaceae
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Leptodontidiaceaenested betweerNeocrinulaceaeand Rhytismatales clades. This
moderately supported in our phylogenetic analysis

Clade 13:
RHYTISMATALES: Calloriaceae PezizellaceaegRhytismataceae
This clade includes the famili@&hytismatacegdezizellaceagCalloriaceae.

Clade 14:

HamatocanthoscyphaHyphodiscus clade HyphodiscaceagHamatocanthoscyphaceae

This clade includes two swutdades which include the genera formerly belonging to
Helotiales.

Clade 15:

MEDEOLARIALES: AscocorticiaceagAscodichaenacegeDermateaceaecColeophoma
Parafabraeaclade Medeolariacea

The families Medeolariaceage Ascodichaenaceae Dermateaceae and Coleophoma
Parafabraecagr ouped i n a clade that sister to AScl et
not wellsupportedMembers inAscocorticiacea@lo not have available sequendata in GenBank
for DNA based comparisons. However, this group of species show similar morphology to
Medeolariales taxa and therefore, we place this family under Medeolariales.

Clade 16:

ASCLEROTI NI ALCdéé&ngiaceae, Chlorociboriaceag @ Hemiphacidiacae
Neolauriomycetaceadrutstroemiacea@nd Sclerotiniaceae

This clade includesthe families Sclerotiniaceag Hemiphacidiaceae Cenangiaceae
Rutstroemiaceaand Chlorociboriaceaewhich were previously classified under Helotiales. In our
phylogenetic aalysis these families formed a monophyletic clade close to Medeolariales. Partel
(2016) also suggested thatSclerotiniaceage Hemiphacidiaceae Cenangiaceae and
Rutstroemiacegdorm a monophyletic group separate from other Helotiales and named this clade
as ASclerotinialeso. Our results agree with t

Clade 17:

CYTTARIALES: CordieritidaceaeCyttariaceaeDeltopyxidaceae

The families Cordieritidaceae Cyttariaceaeand Deltopyxidaceagormed a monophyletic
clade sister to Erysiphales.

Clade 18:

ERYSIPHALES: ErysiphaceagAmorphothecaceae

The family Erysiphaceaeand Amorphothecaceaéormed a monophyletic clade sister to
Cyttariales.

Clade 19:

HELOTIALES: AmicodiscaceagAquapoteriumUnguicularia clade, Arachnopezizaceage
Bryogloss@eae Bulgariella clade, Chlorospleniaceag Colipila clade, Discinellaceae
Drepanopezizaceae Gelatinodiscaceae Godroniaceage Helotiaceag¢ Heterosphaeriaceae
Hyaloscyphaceae Hydrocinaceae Lachnaceae Loramycetaceage Mitrulaceae, Mollisiaceae
Patellariopsis clade, Ploettnerulaceage Phialocephala urceolataclade, Peltigeromycesclade,
Solenopeziacead/ibrisseaceae

This clade includes 25 famili¢amily-level cladeswhich are classified under Helotiales.
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Figure 17 Maximum likelihood phylogenetic ¢ inferred from 482 taxa dkotiomycetes based

on combined LSU, SSU, I TS, TEF and RPB2 sequ
first set of numbers and BYPP O0.90 values
Strain/culture numbers arevgn after the taxon names. The tree is rooted @phiocordyceps
irangiensis(OSC 128578and Cryptosporella hypodermiéAFTOL ID 2124). Orders/ordeevel

clades are named in left and families/faridyel clades are named in rignt. Newly generated
sequeaces are in blue bold and new families/fantdyel clades and orders/orderel clades are in

red.




Figure 11 Continued.
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Cryptosporella hypodermia AFTOL D 2124
Ophiocordyceps irangiensis OSC 128578

Figure 17 Continued

Figure 21 Compressed overview of the phylogrammgeted from maximum likelihood analysis
of combined LSU, SSU, ITS, TEF and RPB2 sequence data for theatidmycetes.




Cordieritidaceae
Deltopyxaceae 17

CYTTARIALES

“SCLEROTINIALES” M Sclerotiniaceae
16
Hemiphacidiaceae
Neolauriomycetaceae
| Chlorociboriaceae

MEDEOLARIALES Y 0rtcocoe

5 Ascodichaenaceae 15
Medeolariaceae
Coleophoma-Parafabraea clade

HYPHODISCUS CLADE Hyphodiscaceae

HAMATOCANTHOSCYPHA- E——« Hamatocanthoscyphaceae Vi

RHYTISMATALES Rhytismataceae
| Pezizellaceae 13
Calloriaceae
LEPTODONTIDIACEAE CLAD eI eptodontidiaceae 12
NEOCRINULACEAE CLADE—— Neocrinulaceae 11
THELEBOLALES Y cco2cee 10

< Alatospora- Miniancora clade

LICHINODIALES Lichinodiaceae 9

Epicladonia-Epithamnolia clade
LEOTIALES | Leotiaceae

Gelatinomyces clade

8
Cochlearomycetaceae
Tympanidaceae

FLAGELLOSPORA CLAD Flageliospora clade i
MICRASPIS CLADE Micraspis clade 6
PHACIDIALES Phacidiaceae 5
“HELICOGON Y  cogoniaceae 4

w

TRIZODIA-CALLORIOPSIS C e 725 Calloriopsis clade
< Trizodia clade

CHAETOMELLALES Chaetomellaceae 2
¢ ; Marthamycetaceae

qAURIOMYc

02

Figure 271 Continued

Taxonomy

Various arrangements for the class Leotiomycetes have been devdiogtethased on
morphology (3. Nannfeldt 1932Korf 1973 Hawksworth et al. 1988nd Spooner 1987) and more
recently using phylogenetic evidence (e.g. Baral et al. 2@d#ston et al. 201 #artel et al. 201,7
Hustad& Miller 2011). The most recent arrangement of Leotiomycetesid®d the classification
of Wijayawardene et al. (2018) and is followed hergh modifications.
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Table 1 The outline of genera within Leotiomycetes

Order/Order -level
clade

Family/Family-level clade

Genera

Chaetomellales

Chaetomellaceae

ChaetomellaCorniculariella, Hainesia Pilidium, SphaerographiupSynchaetomella
Xeropilidium

Marthamycetaceae CyclaneusmaviarthamycesMellitiosporiella, Mellitiosporium Naemacyclus
Phragmiticolg Propolina, Propolis
Cyttariales Cyttariaceae Cyttaria
Cordieritidaceae Ameghiniella AustrocenangiupCordierites Diplocarpa, Diplolaeviopsis Gelatinopsis
Hamalocanlhoscyphadonomidotis Llimoniella, Midotiopsis MacroskytteaPhaeangella
RhymbocarpudRhizocladosporiunSkytteaSkyttella SabahriopsisThamnogdh,
Unguiculariopsis Unguiculella
Deltopyxidaceae Deltopyxis Phaeopyxis
Erysiphales Amorphothecaceae AmorphothecaBrefeldochiumByssoascysvlyxotrichum Oidiodendron Polydesmia

Erysiphaceae

Arthrocladiella Blumeria BrasiliomycesCaespitothecaCystothecaErysiphe
Golovinomyced_eveillula Microidium, NeoerysiphgOidiopsis Oidium Ovulariopsis
Parauncinula PseudoidiumPhyllactinia, PleochaetaPodosphaeraQueirozig
SawadaeaT akamatsuellaTyphulochaeta

Flagellosporaclade

Flagellospaa clade

Flagellospora

iHel i c ogoni Helicogoniaceae EleutheromycellaEleutheromycesGelatinipulvinella Geltingia, Helicogonium
Humicolopsis
Hamatocanthoscypha Hamatocanthoscyphaceae Brachyalarg Chalara Ciliolarina, Curviclavula, GremmeniaHamatocanthoscypha
Hyphodiscuglade Hyalodendriella Infundichalarg Microscypha PseudohelotiuriXenochalara
Xenopolyscytalum
Hyphodiscaceae FuscolachnumHyalopezizaHyphodiscusSoosiella ScolecolachnupVenturiocistella
Helotiales Arachnopezizace ArachnopezizaArachnoscyphgAustropeziaEriopezia Durella

Amicodiscaceae

AquapoteriummUnguiculariaclade

Bryoglossaceae
Bulgariela clade
Chlorospleniaceae
Colipila clade
Discinellaceae

AmicodiscaDematioscyphaHaplographium

AquapoteriumUnguicularia

Bryoclaviculus BryoglossumNeocudoniella

Pleuroascus, Connersia, Chlorovibrissea, Pseudomitrula, Mitrulinia, Bulgariella
Chlorosplenium

Colipila

Articulospora, Acidea, Cladochasiella, Discinella, Fontanospora, Gyoerffyella,
LemonnieraNaevala, Pezoloma, Tetrachaetum
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Table 1 Continued.

Order/Order -level
clade

Family/Family-level clade

Genera

Helotiales

Drepanopezizaceae
Gelatinodiscaceae

Godroniaceae
Helotiaceae

Heterosphaeriaceae
Hyaloscyphaceae

Hydrocinaceae
Lachnaceae

Loramycetaceae
Mitrulaceae
Mollisiaceae

Patellariopsisclade
Peltigeromyceglade

Phialocephala urceolatalade

Ploettnerulaceae

Blumeriella, Diplocarpon, Drepanopeziza, Felisbertia, Leptotrochila, Marssonina,
Pseudopezicula, Spilopodiellapi®podia, Thedgonia

Ascotremella, Ascocoryne, Chloroscypha, Didymocoryne, Neobulgaria, Phaeangellina,
Skyathea, Dimorphosparblelicodendron

Ascocalyx, Atropellis, Godronia, Gremmeniella, Grovesiella

Amylo@arpus AscoconidiumAsterocalyxBryoscyphusChaetoscyphaCrocicreas
Cudoniella Cyathicula DicephalosporaEndoscyphaGlarea Helicocentralis,
HymenoscyphuyslymenotorrendiellaLanzia Muscicola Mytilodiscus Ombrophilg
PhaeohelotiumPirottaeg Pithyella, PseudonipteraRoesleria RoeslerinaSymphyosirinia
Tatraeg Torrendiellg Discorehmia Eubelonis Calycellg Gloeotinig Xylogramma
Heterosphaeria

AmbrodiscusAeruginoscyphyDimorphotricha, EchinulaGlutinomyces, Graddonidiscus,
Grahamiella, Hegermila, Hyaloscypha, Incrupila, Meliniomyces, Olla, Polaroscyphus,
Proprioscypha, Protounguicularia, Psilocistella, Parachnopeziza, Rhyzoscyphus,
Scytalidium, Thindiomyces, Unguiculariella, Mycoarthris, Hypltzigae Curviclavula,
Crucellisporiopsis, Clathrosphaerina, Arbusculina, Hyalodendriella

Filosporella, Hydrocina, Varicosporium, Xerombrophila, Clathrosporium

Albotricha AsperopilumBelonidium Brunnipila, Capitotrichg Crucelisporiopsis,
Crucellisporium, Dasyscyphell&rioscyphellaIncrucipulum Lachnellulg Lachnum
LachnopsisNeodasyscyph#errotia, Proliferodiscus Tubolachnum

Acidomelania, Loramyces, Obtectodiscus

Mitrula

Bulbomollisia, Cystodendron, Discocurtisia, Mollisia, Neotapesia, Niptera, Nipterella,
Phialocephala, Pseudonaevia, Pyrenopeziza, Sarconiptera, Scutobelonium, Scutomoll
Trimmatostroma, Tapesia, Variocladium

Patellariopsis

Peltigeromyces

Phialocephala

Cylindrosporium, Cadophora, Collembolispora, Dennisiodiscus, Lasiomollisia,
Mastigosporium, Mycochaetophora, Nothophacidium, Oculimacula, Ploettnerula,
Pseudopeiza, Peltigeromyces, Rhynchosporium, Rhexocercosporidium, Ypsilina
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Table 1 Continued.

Order/Order-level
clade

Family/Family-level clade

Genera

Helotiales Solenopeziaceae Geniculospora Tricladium, Graddonia, Mycofalcella, Halenospora, Trichopgziza
Lagobelonium TrichopezizellaSolenopezia
Vibrisseaceae Acephala, Cheirospora, Diplococcium, Fuscosclera, Gorgoniceps, Leucovibrissea,
Pocillum, Strossmayeria, Vibrissea
Lahmiales Lahmiaceae Lahmia

Leptodontidiaceaelade

Leptodontidiaceae

Leptodontidium

Lauriomycetales

Lauriomycetaceae

Lauriomyces

Leotiales

Cochlearomycetaceae
Gelatinomyceslade
Leotiaceae
Tympanidaceae

Cochlearomyces, Satchmopsis

Gelatinomyces

Geocoryne, Leotia, Microglossum, Thuemenidium

Aotearoamyces, Claussenomyces, CollmahCollophorina, Durandiella,
Gelatinosporium, Myriodiscus, Pragmopora, Tympanis

Lichinodiales

Lichinodiaceae
EpicladoniaEpithamnoliaclade

Mniaecia, Mycosymbioces, Epiglia, Lichinodium
Epicladonia, Epithamnolia, Fulvoflamma

Medeolariales

Ascocortciaceae
Ascodichaenaceae
ColeophomeParafabraeeaclade
Dermateaceae

Ascocorticium, Ascocorticiellum, Ascosorus
Ascodichaena, Delpinoina
Coleophoma, Parafabraea

Cashiella, Dermea, Neofabraea, Pezicula, Pseudofabraea, Phlyctema, Rhizoderme:

Verkleyomyes, Schizothyrioma, Davidhawksworthia

Medeolariaceae Medeolaria
Micraspisclade Micraspisclade Micraspis
Neocrinulaceaelade Neocrinulaceae Neocrinula

Phacidiales

Phacidiaceae

Allantophomopsiella, Allantophomopsis, Bulgaria, Ceuthospora, DarkeraGilam,
Phacidiopycnis, Potebniamyces, Pseudophacidium, Starbaeckia, Strasseria

Rhytismatales

Calloriaceae

Pezizellaceae

Aivenia, Belonioscyphella, Calloria, Chaetonaevia, Cistella, Dactylaria, Diplonaevia,

Duebenia, Eupropolella, Hyalacrotes, Iridinea, Laetinaeviaphumicola, Loricella,

Micropodia, Mycoarthris, Naeviella, Naeviopsis, Ploettnera, Polyphilus, Psilachnum,

Stamnaria, Rodwayella, Roseodiscus, Rommelaarsia, Tetracladium, Urceolella,
Vandijckella

Allophylaria, Antinoa, Bisporella, Bloxami&alycellina, Calycina, Micropeziza,
Mollisina, Mollisinopsis, Moserella, Orbiliopsis, Phaeoscypha, Phialina, Poculinia,
Porodiplodia, Scleropezicula, Triposporium, Velutaria, Xiambola, Zymochalara
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Table 1 Continued

Order/Order-level
clade

Family/Family-level clade

Genera

Rhytismatales

Rhytismataceae

Angelina, Apiodiscus, Bifusella, Bifusepta, Bivallium, Bonanseja, Canavirgella, Cavaraella,
Ceratophacidium, Cerion, Coccomyces, Colpoma, Criella, Cryptomyces, Cudonia,
Davisomycella, Didymascus, DiscocanDuplicaria, Duplicariella, Elytroderma,
Gelineostroma, Haplophyse, Heufleria, Hypoderma, Hypodermella, Hypodermellina, Hypof
Irydyonia, Isthmiella, Laquearia, Lasiostictella, Lirula, Lobularia, Lophodermella,
Lophodermium, Lophophacidium, Macrodex, Meloderma, Moutoniella, Mycomelanea,
Myriophacidium, Nematococcomyces, Neococcomyces, Neophacidium, Nothorhytisma,
Nymanomyces, Parvacoccum, Phaeophacidium, Ploioderma, Propolidium, Pseudorhytism
Pseudotrochila, Pureke, Rhytisma, Soleella, Spatrayl&poromega, Terriera, Therrya,
Triblidiopsis, Tridens, Virgella, Vladracula, Xyloschizon, Zeus

iScl er ot i ni Cenangiaceae

Chlorociboriaceae
Hemiphacidiaceae

Neolauriomycetaceae
Rutstroemiaceae
Sclerotiniaceae

Cenangium, Moellerodiscus, Piceomphale

Chlorociboria

Cenangiopsis, Calycellinopsis, Chémrcoelia, Crumenulopsis, Didymascella, Encoelia, Fabrel
Heyderia, Hysterostegiella, Korfia, Meria, Rhabdocline, Sarcotrochila, Trochila, Velutarina
Exochalara, Neolauriomyces, Lareunionomyces

Bicornispora, Denco@psis, Lambertella, Rutstroemia, Neometulocladosporiella
AmphobotrysBotrytis, Banksiamyces, Ciboria, Ciborinia, Clarireedia, Coprotinia, Cudoniops
Cristulariella, Dumontinia, Elliottinia, Grovesinia, Haradamyces, Kohninia, Martiajni
Monilinia, Mycopappus, Myrioconium, Myriosclerotinia, Ovulinia, Phaeosclerotinia, Poculun
Pseudociboria, Pycnopeziza, Redheadia, Scleromitrula, Sclerencoelia, Sclerotinia, Seaveri
Septotinia, Streptotinia, Stromatinia, Valdensia, Valdensinia

Thelebolales

Alatospora Miniancora
clade
Thelebolaceae

Alatospora, Gorgomyces, Miniancora

Antarctomyces, Alatospora, Ascozonus, Ascophanus, Caccobius, Cleistothelebolus, Copro
Crinula, Geomyces, Gorgomyces, Gymnostellatospora, Holwaya, Leptokalpiaonkearospora,
Miniancora, Neelakesa, Patinella, Pseudascozonus, Pseudeurotium, Pseudogymnoascus,
Thelebolus

TrizodiaCalloriopsis
clade

Trizodiaclade
Corticifraga-Calloriopsis
clade

Trizodia
Corticifraga, Calloriopsis, Spirosphaera

Triblidiales

Triblidiaceae

HuangshaniaPseudographisTriblidium
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Table 1Continued.

Order/Order -level
clade

Family/Family-level clade Genera

Leotiomycetes gener: AdelodiscusAquadisculaAscluellg AscoclavulinaBenguetiaBioscyphaBulgariopsis, CallerascusCapillipes

incertae sedis

Capricola Cejpia CenangiumellaChlorospleniellaChondroderris Ciliella, ColeospermaCoronellaria,
Crumenella CryptohymeniunDawsicolg DermateopsisDictyonia Didonia, EchinodiscusEpisclerotium
ErikssonopsisGloeqeziza GodroniopsisGrimmicolg Helotiella, HemiglossumHymenobolusHyphoscypha
HysteronaeviaHysteropezizelldnvolucroscyphaJacobsoniaLasseria Livia, MasseeaMelanopezizaMelanormiag
MetapezizellaMycosphaerangiunObconicumObscurodiscusOcotomycesOtwayg Parencoelia Patinellaria,
PezolepisPezomelaPhaeofabraeaPhragmonaeviaPhyllopezisPhysmatomyce®leoscutulaPodophacidium
Polydiscidium Polydiscing Potridiscus PseudolachnupPseudopeltisPseudotryblidiumPsilophana Psilothecium
Pubigera RhizocalyxRiedera SambucinaSchnablia SclerocranaSinofavusSoroking Sorokinella Stilbopeziza
Tovariella Trichohelotium Waltonig Woodiella XeromedullaZugazaeaBagnisimitrula, Themisia, Scutulopsis,
Sageria, Rhizothyum, Radotinea, Algincola, Apiculospora, Pteromyces, Patinellaria, Pachydisca,
Monochaetiellopsis, Microdiscus, Merodontis, Libartania, Lemalis, Larissia, Grovesia, Discomycella, Cryptope
Criserosphaeria, Cornuntum, Comesia, Chloroepilichen

Table 2 Comparison of major morphological characteristictheffamilies of LeotiomycetefOrders and orddevel clades are grey highlighted)

Family Ascomata Excipulum/ Peridium Paraphyses  Asci Ascospores
Chaetomellales
Chaetomellaceae Apothecial, sessile tc Ectal  excipulum textura Filiform, 8-spored, cylindrie Ellipsoid to fusoid, hyaline
substipitate, erumpent initiall angularis to globulosa or apically clavate, non aseptate
develop beneath epidermis, a textura prismaticao porrecta branched amyloid, arising
covered with hairs or setae cells, medullary excipulun from croziers
textura prismaticao porrecta
cells
Marthamycetacea Apothecial, rounded tc Ectal  excipulum  mostly Filiform, 8-spored or multi Ellipsoid to cylindrical or
e elongated, semimmersed, reduced ortextura angularis densely spored, cylindrical filiform, straight or curved,
opening by irregular splits it or oblita cells, medullary septate, to subcylindrical septate, sometime
epihnymenium  or  medial excipulumtextura oblitacells frequently or clavate, non muriform, hyaline,
longitudinal split wih adhering anastomosing amyloid or rarely sometimes with gelatinou
host tissue amyloid, arising sheath or gelatinous caps

from croziers each apex
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Table 2Continued.

Family Ascomata Excipulum/ Peridium Paraphyses  Asci Ascospores
Cyttariales
Cyttariaceae Apothecial, many apotheci Not clear Simple 8-spored, amyloid Subglobose to  ovoid
immersed in a sterile fleshy filiform aseptate, smooth t
gelatinous stroma rugulose, at first hgline to
yellowish and later
becoming pigmented
Cordieritidaceae  Apothecial, discoid, cupulate Ectal excipulum textura Cylindrical, 8-sporal, norr Ellipsoid to fusoid or rod
funnelshaped or ear shape globulosaangularis or clavate or amyloid, arising shaped, straight o
sessile or stipitate, sometim textura prismaticantricata lanceolate, from croziers sometimes curved, hyalin
arising from common base ¢ cells, medullary excipulun apically or olivaceousbrown, 0 3-
from branched stipes with textura prismaticantricataor slightly septate
dark stroma, sometime textura epidermoideeells swollen  and
covered with hairs gelatinized,
septate
Deltopyxdaceae Apothecial, cupulate to discoic Ectal excipuluntextura Filiform, 64- spored, clavate Slightly to strongly
sessile to substipitate prismaticaglobulosa clavate fusoid, non triangular, guttulate
angulariscells, medullary capitate, amyloid, opening
excipulumtextura globulosa ~ apically by a large slifike
angularisprismaticacells slightly pore,arising from
swollen and croziers
covered with
gell sheath,
septate
Erysiphales
Amorphothecacea Cleistothecial or Apothecial, Peridium thickwalled brown  Filiform, 8-spored, sub Ellipsoid to fusod,
e cleistothecia globose, hyphae with appendages. branched at  clavate to globose navicular or lenticular,
sometimes with funnebhaped Excipulumtextura angularis the apices or cylindric- hyaline, smooth or striate,

apical outgrowths, apothecia

cupulateturbinate, sessile,
covered withhairs

clavate, sometimes hyaline, 0 3-septate

amyloid, arising
from croziers,
sometimes
evanescent
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Table 2 Continued

Family Ascomata Excipulum/ Peridium Paraphyses Asci Ascospores
Erysiphales
Erysiphaceae Cleistothecial (chasmothecial) Peridiumtextura Absent 2i 8-spored, globose Subglobose to
globose anguaris sells to broadly clavate, ellipsoid, aseptate,
open by rupturing at hyaline to yellowish,
the apices without a sheath
Flagellosporaclade
Flagellospora Perithecial, subglobose with  Peridiumtextura Filiform, 8-spored, cylindrical Ellipsoid to fusiform,
clade conspicuousi papillate ostiole angulariscells cylindrical to 1-septate, guttulate,
capitate, straight, smooth, hyaline
unbranched,
densely septate
Helotiales

Amicodiscaceae

Aquapoterium
Unguicularia
clade

Arachnopezizacee Apothecial, covered by hairs

e

Apothecial, cupulee, sessile or
substipitate, margins covered

by hairs

Apothecial, cupulate

receptaclesessile or stipitate,
sometimes margins covered
with short cylindrical hairs

Ectal excipulumextura

angularisor textura
prismaticacells,
medullary excipulum

loosely arranged hyphae
Ectal excipuluntextura
prismaticacells or a sinkp
layer of parallel hyphae
with enlarged, globose

apices, medullary
excipulum reduced or
composed of loosely
arranged hyphae

Ectal excipulumextura
angularisto prismatica

cells, medullary
excipulumtextura
prismaticato textura
oblita cells

Filiform,
cylindrical, septate,
simple

Filiform, hyaline,
obtuse to clavate ai
apex, septate,
smoothwalled,
simple or branched

Cylindrical, hyaline

8-spored, amyloid,
sometimes arising
from croziers

8-spored, amyloid or
norramyloid,
cylindric-clavate

8-spored, cylindrie
clavate, amyloid,
arising from croziers

Elli psoid to fusoid,
aseptate, guttulate,
lemonyellow
pigmented

Ellipsoid to clavate
cylindric, hyaline,
smoothwalled, G 1-

septate, surrounded by

a gelatinous sheath

Ellipsoid to fusoid, D
7-septate
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Table 2 Continued

Family

Ascomata

Excipulum/ Peridium

Paraphyses

AscCi

Ascospores

Helotiales
Bryoglossacae

Bulgariellaclade

Chlorospleniaceae

Colipila clade

Discinellaceae

Drepanopezizaces
e

Apothecial, clavate to capitate
or cupulate to turbinate, long

stipitate, gelatinous

Apothecial or rarely

cleistothecial, cupulate,
discoid, turbinate or capitate,
sessile or stipitate, margins ar
flanks are covered with hairs

Apothecial, cupulate or discoic

sessile or substipitate

Apothecial cupulate, covered
by long cylindrical hairs

Apothecial, discoid to cupulate
circular, gelatinous, sometime:

coveredwith hairs

Apothecial, cupulate, sessile,

mostly immersed

Ectal excipulunmextura
porrectacells, medullary
excipulumtextura
intricata cells

Ectal excipulum is
composedextura
anguaris, textura
prismaticaor textura
oblita cells, medullary
excipulum is composed o
cells oftextura intricataor
textura oblitacells

Ectal excipuluntextura
angulariscells, medullary
excipulumtextura
intricata cells

Ectal excipulum and
medullary excipulum
textura prismaticaells

Ectal excipulumextura
prismaticaor textura
porrectacells, medullary
excipulumtextura
intricata to prismatica
cells

A thin layer oftextura
angulariscells,

Filiform, swollen at
the apex

Filiform, lanceolate
or cylindrical

Filiform, septate

Dimorphic, sub
cylindrical and not
exceed the length
of asci, or broadly
lanceolate and
exceed the length
of asci

Filiform, branched
at the apices

Apically slightly
swollen, straight

8-spored, amyloid or
nonamyloid, arising
from crozies

8-spored, cylindrie
clavate, amyloid or
norramyloid,
sometimes arising
from crozies

8-spored, cylindrie
clavate, amyloid

8-spored, cylindric
clavate, amyloid,
arising from croziers

8-spored, cylindrical,
amyloid or non

amyloid, sometimes
arising from croziers

4i 8- spored, non
amyloid

Ellipsoid to fusoid,
straight, aseptate,
guttulate

Globose, ellipsoid to
filiform, septate or
aseptate, hyaline or
brownish, guttulate

Ellipsoid to fusoid,
hyaline and smooth
walled

Ellipsoid to fusoid

Ellipsoid, aseptate,

hyaline, without sheatt

Ellipsoid to fusoid, D
2-septate
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Table 2 Contined

Family Ascomata Excipulum/ Peridium Paraphyses Asci Ascospores
Helotiales
Gelatinodiscaceae Apothecial, cupulate or discoic Ectal excipulunmextura Filiform, 8-spored, amyloid, Ellipsoid to fusoid,

Godroniaceae

Helotiaceae

Heterosphaerdce
ae

Hyaloscyphaceae

Hydrocinaceae

some are tremelloid, form
cerebriform masses which eac
lobule contains a turbinate

apothecium

Apothecial, urceolate, discoid
or cupulate, mostly stromatic,
erumpent, sometimes coverec

with hairs

Apothecial, cupulate, discoid,
capitate to clavate, turbinate o
globose, sessile or stipitate,
margins and flanks smooth or

covered with hairs

Apothecial, discoid, black,
sessile, erumpent, gelatinous

Apothecial, cupulate or discoic

sessile or substipitate,

sometimes covered with hairs

Apothecial, cupulate, sessile ¢

substipitate

prismaticato textura
angularisto globulosa
cells, medullary

excipulumtextura oblita

to textura porrectaor
textura intricatacells
Ectal excipuluntextura
prismaticato angularis
cells, medilary
excipulumtextura

epidermoideaprismatica

to porrectacells

Ectal excipulumextura
prismatica intricata,
globulosaangularis or
toblita cells, medullary
excipulumtextura

intricata or porrectacells

Ectal excipulumextura

angulariscells, medullary

excipulumtextura
porrectacells
Ectal excipulumextura

globulosacells, medullary

excipulumtextura
porrecta,intricata to
oblita cells

Ectal excipuluntextura

globulosacells, medullary

exdpulumtextura
porrecta,intricata or
oblita cells

cylindrical, apically
swollen, guttulate

Filiform or
lanceolate, simple
or branched,
sometimes slightly
swollen at the apex

Cylindrical, septate
or aseptate, hyaline
to yellowish,
guttulate

Clavate contains
many guttules

Filiform, septate,
branchedslightly
swollen at the
apices

Filiform, septate,
branched, slightly
swollen at the
apices

arising from croziers

8-spored, cylindrie
clavate, amyloid or
norramyloid

4i 8-spored,
cylindric-clavate,
amyloid or non
amyloid, sometimes
arising from croziers

8-spored, amyloid,
arising from croziers

8-spored, cylindrie
clavate, amyloid,
arising from croziers

8-spored, cylindrie
clavate, amyloid,
arising from croziers

hyaline,yellowish or
brownish, smooth, witt
a gelatinous sheath,
guttulate, 05-septate

Fusoid, hyaline,
septate, guttulate

Ellipsoid, fusoid or
filiform, 17 3-septate,
rarely ornamented

Aseptate, ellipsoid to
fusoid, wthout gel
sheath

Ellipsoid to fusoid,
aseptate or septate,
hyaline

Ellipsoid to fusoid,
aseptate or septate,
hyaline
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Table 2 Continued

Family Ascomat Excipulum/ Peridium Paraphyses Asci Ascospores
Helotiales
Lachnaceae Apothecial, cupulate or discoic Ectal excipuluntextura Filiform, lanceolate 8-spored, cylindrie  Globose, ellipsoid to
sessile or stipitate, margins ar angularis prismaticaor or rarely cylindrical clavate, amyloid or filiform or allantoid,
flanks are covered with hairs oblita cells, medullary norramyloid, septate or aseptate,
excipulun textura sometimes arising  hyaline, guttulate
intricata or textura oblita from croziers
cells
Loramycetaceae Apothecial or perithecial, Ectal excipulumextura Filiform, septate,  8-spored, cylindrie ~ Fusiform, septate,
apothecia cupulate or pulvinat prismaticg angularisor unbranched, clavate, amyloid or  sometimes with
perithecia suiglobose globulosacells, medullary sometimes dpally nonamyloid terminal appendages
excipulumtextura swollen and and gel sheath
prismaticacells pigmented
Mitrulaceae Apothecial, clavate, stipitate  Ectal excipuluntextura Filiform, 8-spored, cylindrie  Fusoid to ellipsoid,
porrectacells, medullary  cylindrical, with clavate, arising from straight or curved
excipulumtextura yellow carotenoid  croziers
intricata cells droplets
Mollisiaceae Apothecial, discoid covered by Ectal excipuluntextura Cylindrical or 8-spored, amyloid, Ellipsoid to long

Patellariopss
clade

Peltigeromyces
clade

Phialocephala
urceolataclade

hairs,

Apothecial, discoid, sessile

Apothecial, cartilaginous, thir
with a large variety of lobes

Sexual morphs are not record:

globulcsato angularis
cells, medullary
excipulumtextura
prismaticacells

Ectal

cells,
excipulum
refractive hyphae

lanceolate, apically
swollen, guttulate

excipulum textura filiform, branched
globulosa to angularis and pigmented a
medullary the apices
interwover

Records are not availab i

for micro morphological

characters
i

cylindric clavate,
mostly arising from
croziers

8-spored, cylindrie
clavate, amyloid

filiform, 01 7-septate,
guttulate

Ellipsoid to fusoid,
hyaline, 37-septate
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Table 2 Continued

Family Ascomata Excipulum/ Peridium Paraphyses Asci Ascospores
Helotiales
Ploettnerulaceae Apothecial, cupulate, discoid ¢ Ectal excipulum textura Filiform, 8-spored, conica Ellipsoid to long
urnshaped, sessile or su globulosa to angularis cylindrical or apex, amyloid filiform, Of 3-septate,
stipitate, sometimes covere cells, medullary lanceolate, guttulate
with pigmented hairs excipulum textura guttulate
prismaticacells
Solenopeziaceae Apothecial cupulate, discoid ¢ Ectal excipulum textura Filiform, lanceolate 8-spored, cylindric Globose, ellipsoid tc
pulvinate, sessile or ipitate, angularis textura or ¢ylindrical clavate, amyloid o fusiform, septate o
sometimes covered  wit prismatica or textura norramyloid, aseptate, guttulate
hyaline, whitish, yellow or oblita cells, medullary sometimes  arising
brown, nonrbristle like hairs excipulum textura from croziers
intricata or textura oblita
cells
Vibrisseaceae Apothecial, cupulate or clavat Ectal excipulum textura Filiform, apically 8-spored, cylindrie Filiform, 3i24-septate,
sessile to stipitate angularis to globulosa slightly  swollen, clavate, long partly fragnenting
cells, medullary sometimes stipitate, sometime:
excipulum reduced o branched amyloid, arising from

Helicogoniaceaelade
Helicogoniaceae Absent, forms only naked o

ascogenous
apothecial
pulvinate, gelatinous

Hyphodiscuschalaraclade
Hyphodiscaceae Apothecial, cupulate or discoic

sessile  or short
sometimes

covered with hairs

hyphae
semiglobose |

gelatinized

stalket
ar

textura oblitacells

Ectal excipulum otextura
prismaticato angularisto

porrecta
excipulum not clear

Ectal
angularis
prismatica
medullary
textura intricata
angulariscells

intricata

medullary

excipulum textura

or

cells,
excipulum

fo

Filiform, simple

Filiform, septate,
slightly enlarged a
the apices

croziers

8-spored, cylindrie
clavate, amyloid oI
norramyloid,
opening by an apice
slit

8-spored, cylindrie
clavate, amyloid ol
nonamyloid,
sometimes

from croziers

1Bsing

Subglobose to ellipsoit
to fusoid

Ellipsoid, hyaline, D3-
septate
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Table 2 Continued

amlli Ascomata Exmﬁulum/ Peridium Paraihises AscCi AscosEores

Hamatocanthoscy Apothecial, cupulate or discoi Ectal excipulum reducer Filiform, slightly 8-spored, non Ellipsoid to fusoid,
phaceae receptacle, sessile, rare or textura intricata or swollen at the amyloid, cylindric hyaline, 0 1-septate
stipitate, erumpent prismatica cells, apices clavate, sometime
medullary excipulum arising from crozrs

textura intricata  or
prismaticacells

Lahmiaceae

Apothecial, turbinate, stipitate Ectal excipulum textura Densely  septate 8-spored, cylindrie Crescenshaped,

black, closed at immature sta; epidermoidea cells, unbranched, clavate, noramyloid, hyaline, 1 4-septate
and open by irregular radic medullary excipulum slightly swollen at arising from croziers
splits at maturity textura epidermoideaells apices bitunicate but non

fissitunicate

Lauriomycetaceae Do not form Sexual morphs

Leptodontidiaceae Sexual morphs are not record: i

Cochlearomyceta Do not form sexual morphs 1

ceae
Gelatinomyces
clade

Leotiaceae

Apothecial, aggregated (b1 Exciple dark and Simple, branched Multi-spored, Minute, hyalire,
well separated) in asingle gelatinous cylindrical, tapered a globose to ovoid,
stroma, pale grey to dar the base, noen smoothwalled
coloured, soft gelatinous amyloid

globose or pulvinate whe
young, discoid to cupulate wit
maturity, sessile

Apothecial, clavate, turbinate 1 Ectal excipulum textura Filiform, hyaline 8-spored, mostly Ellipsoid to fusoid,
applanate, sessile to lor intricata  or  textura sometimes apically amyloid, arising from rarely vermiform,
stipitate with subglobose t porrecta cells, medillary slightly swollen croziers guttulate, asepta,
ellipsoid to fusoid fertile part excipulum textura and/or  branched hyaline

sometimes gelatinous intricata cells straicht to slightly

curved, aseptate




Table 2 Continued

Family Ascomata Excipulum/ Peridium Paraphyses Asci Ascospores

Leotiales

Tympanidaceae Apothecial, discoid, turbinat Ectal excipulum textura Filiform, 4i 8-spored, Globose, ellipsoid
or pulvinate, solitary ol globulosa to textura cylindrical to cylindric-clavate, fusiform  or  sub
aggregated in an stroma, oft oblita, textura prismatica capitate, straight mostly nonramyloid, cylindrical, sometimes
slightly gelatinous, sessile ¢ or textura intricata cells, unbranched, rarely amyloid, slightly curved,
stipitaie, erumpent ol medullary excipulum densely septate arising from croziers hyaline, @ 21-septate,
superficial textura intricatacells guttulate, smooth

hyaline

Lichinodiales

Epicladonia Do not form Sexual morphs 7 T T T

Epithamnolia

clade

Lichinodiaceae Apothecial cupulate, turbinat Excipulum pigmented Cylindrical or 8-spored, cylindcal- Ellipsoid to pyriform
or pulvinate tightly arranged hyphae c filiform,  septate, clavate, noramyloid, or globose to

Medeolariales
Ascodichaenaceat

Ascocorticiaceae

Medeolariales
Coleophoma
Parafabraeaclade

Apothecial, round to elongat
hysterioid, opening by a stella
fissure, carbonaceous
Apothecial, effuse, irregular i
shape, whitislgreyish  or
ochraceous, pruinose film

Apothecial, turbinate, sessile
subsessile, shorstalked,
covered by setakke structures

textura intricata

Excipulum reduced o
textura  amularis to
globulosacells

Excipulum strongly
reduced

Excipulum reduced o
textura  angularis to

globulosacells

sometimes apically

swollen and
pigmented

Filiform, simple,

slightly apically

swollen

Simple, unbranche

Cylindrical,
slender, wider a
base, septate, ape
round, hyaline to
pale brown

arising from croziers

4i 8-spored, broac
clavatecylindric,
norramyloid

4i 16-spored,
cylindric-clavate,
inamyloid, with or
without croziers

8-spored, clavate t
cylindricalclavate,
shortstipitate

subglobose, hyaline

Ellipsoid to oblong, O
1-septate, hyaline
granulate
Cylindric-ellipsoid or
vermiform, 011-
septate, hyaline
eguttulate

Fusoid to ellipsoid, in

equilateral, end:
rounded, straight o
slightly curved,
aseptate, thiwalled,

hyaline, guttulate
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Table 2 Continued

Family Ascomata Excipulum/ Peridium Paraphyses Asci Ascospores

Medeolariales

Dermateaceae Apothecial, cupulate to sul Ectal excipulum reduce: Filiform, apically 4i8-spored, Ellipsoid-oblong,
spherical, urceolate or discoi or textura angularis to slightly  swollen, cylindric-clavate, hyaline, aseptate
sessile or short stipitate globulosacells, medullary septate, branched amyloid or noR sometimes with ¢

excipulum textura amyloid, arising from delicate sheath
angulariscells croziers guttulate

Medeolariaceae  Apothecial, irregularly Excipulum reduced o Filiform, simple, 8-spored, cylindrie Fusiform to naviculate
organized, reduced, erumpe unclear flexuous, septate clavate, noramyloid with a dark outer wall
in host tissie below, brownish layer with striations

Micraspislineage

Micraspislineage Apothecial, immersed within Ectal excipulum dark Filiform, often 8-spored, cylindrie Hyaline, elliptical to
the substrate, elliptical, openir colouredtextura angularis branchedat the tip  clavate, noramyloid obviate, 3septate
by a longitudinal slit or cells, medullary
irregular split at central area « excipulum light colourec
cover textura angulariscells

Neocrinulaceaelade

Neocrinulaceae  Sexual morphs are not record: i T T T

Phacidiales

Phacidiaceae Apothecial, discoid to cupulate Ectal excipulum textura Filiform, cylindric 4i 8-spored, Ellipsoid, fusoid or
immersed usually open by angularis cells, medullary or lanceolate, cylindric-clavate, cylindric-clavate,
splitting into teeth or lobes witl excipulum is unclear o sometimes apically mostly amyloid, hyaline, aseptate
adhering host tissue very thin curled afnising from croziers guttulate

Rhytismatales
Calloriaceae

Pezizellaceae

Apothecial, cupulate 0
rounded to elongated

Apothecial, discoid to cupulate
sessile or stipitate, sometim:
covered by hairs

Ectal excipulum textura
prismaticaor angularisto
globulosacells, medullary
excipulum texura
prismatica to porrecta
cells

Ectal excipulum reduce
or textura angularis
prismatica or oblita cells,
medullary excipulum
textura intricata

Filiform or
lanceolate, apically
slightly ~ swollen,

straight or flexuous
sometimes guttulats

Filiform
lanceolate,
or aseptate

or
septat

8-spored, non
amyloid or amyloid,
sometimes  arising

from croziers

4i 8-spored, amyloid
or nonrramyloid,
cylindric-clavate,
sometimes  arising
from croziers

Ellipsoid to fusoid, D
3-sepatate, guttulate

Ellipsoid, allantoid to
fusoid, 0 3-septate,
guttulate
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Table 2 Continued

Family Ascomata Excipulum/ Peridium Paraphyses Asci Ascospores

Rhytismatales

Rhytismataceae  Apotheaal, long-stipitate, Ectal excipulum textura Rarely absent 4i8-spored, mostly Ovoid, ellipsoid,
clavate, capitate or spathula angularis or textura filiform, mostly norramyloid, clavate, sub
apothecia or sessile, erumpe porrecta cells, medullary aseptate, branche cylindric-clavate, cylindrical, fusoid or
circular, navicular or excipulum reduced ol or unbranched arising from croziers filiform, hyaline,
hysteriform, clypeate an textura intricata  to sometimes apically usually aseptate, ape
opening by a longitudinal spli prismaticacells slightly swollen slightly curved, base
or radial fissure and strongly curvec strongly tapered

sometimes apex partl
covered by ael cap
iScl erotinial eso
Cenangiaceae apothecial, cupulate to discoi Ectal excipulum textura Filiform, septate, 8-spored, cylindrie Globose, ellipsoid tc

sessile or sho-stipitate angularis to globulosa slightly swollen at clavate, amyloid, fusoid, 0 2-septate,
cells, medullary the apex sometimes  arisin¢ hyaline
excipulum textura from croziers
intricata cells
Chlorociboriaceae Apothecial, cupulate to discoic Ectal excipulum textura Filiform,  simple, 8-spored, arisingc Ellipsoid to fusoid,
stipitate, arising from a basi prismatica or texura slightly branched from croziers, straight to slightly
stromatic mass, erumpent intricata cells, medullary cylindric-clavate, curved, hyaline, 13-
superficial, blue green, exteric excipulum textura amyloid septate

surface glabrous or with sho intricata cells
septate hairs

Hemiphacidiaceae Apothecial, discoid to cupulate Ectal excipulum reduce' Cylindrical or 2i8-spored, amyloid Ellipsoid, fusoid,
sessile or stipitate, sometim or textura globulosa lanceolate, or norramyloid, clavate or allantoid,i0
immersed in host tissue ar angularis or prismatica sometimes slightly sometimes  arisin¢ 1-septate, hyaline o
opening by a lid or transvers cells, medullary swollen at the from croziers brown, sometimes wh
cracks of the overlying hos excipulum textura apices sheath
tissue angularisor intricata cells

Neolauriomycetac Do not form Sexual morphs i T T T

eae
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Table 2 Continued

Family Ascomata Excipulum/ Peridium Paraphyses Asci Ascospores

NnScl erot

Rutstroemiaceae Apothecial or cleistothecial Ectal excipulum textura Cylindrical 8-spored, cylindrie Ellipsoid to allantoid,
Apothecia cupulate to discoic prismatica or textura clavate, amyloid, hyaline, 0 4-septate
stipitate.  Cleistothecia sut globulosacells, medullary rarely noramyloid,
globose excipulum textura sometimes  arising

intricata cells from croziers
Sclerotiniaceae  Apothecial, cupulate to plan Ectal excipulum textura Filiform, 2i 8-spored, amyloid, Ellipsoid, rarely fusoid

Thelebolales
Thelebolaceae

Alatospora
Miniancoraclade
Triblidiales
Triblidiaceae

or pileate , stipitate, usuall
emerge from sclerotia

Ascomata absent, apothecial
cleistothecial. When ascoma
absent, asci formed directly ¢

fertle  hyphae. Apothecia
turbinate, cylindrical,
obconical, pulvinate, o]
cupulate, sessile or sul

stipitate, glabrous or with thd
walled, tapering hairs.

Sexual morps are not recorde

Apothecial, discoid ol
hysterioid, sessile or sul
stipitate, closed at immatu
stage and open by a split
radial fissure

globulosa or prismatica

cells, medullary
excipulum textura
prismatica intricata cells
or loosely arranged
hyphae

Without an exciple ol

peridium, when preser
ectal excipulum textura
globulosaangularis
prismatica or textura
porrecta cells, medullary
excipulum textura
porrecta prismatica cells
or loosely  arrangec
hyphae, peridiumtextura
globulosaangulariscells

Ectal excipulum textura
angulariscells

cylindrical, hyaline

Absent when
present filiform,
sometimes apically

or

swollen, straight tc
slightly curved,
septate

i

Apically  slightly
swollen, branched

hyaline, guttulate

rarely noramyloid,
sometimes  arising
from croziers

41 1000spored,
ellipsoidal clavate tc
subglobose ol
broadly cylindrical,
sessile, sometime
arising from croziers
nonamyloid,
evanacent or
opening by rupturing
or operculate

41 8-spored,
cylindric-clavate,
nonamyloid, arising
from croziers

or allantoid, smooth
hyaline, rarely warted
guttulate, often with
sheath, 13-septate anc
budding microconiih

fusoid to
globose to
ellipsoid or lunate,
hyaline or brown,
aseptate, rarely septat
sometimes  guttulate
smoothwalled or
ornamentedaseptate

Ellipsoid,
filiform,

Ellipsoid to fusiform,
dictyo- to
phragmosporous o
muriform, thick
walled, smooth o1
warted, multiguttulate
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Table 2 Continued

Family Ascomata Excipulum/ Peridium Paraphyses Asci Ascospores

TrizodiaCalloriopsisclade

Trizodiaclade Apothecial, subglobose ¢ Ectal excipulum textura Filiform, septate 8-spored, clavate Ellipsoid to ovate to
turbinate, sessile to sher porrecta cells, medullary arising fromcroziers, pyriform, smooth,
stipitate excipulum not clear amyloid aseptate, guttulate

Corticifraga Apothecia, globose o Ectal exdépulum reduced Filiform, apically 4i8-spored, clavate Ellipsoid to fusoid or

Calloriopsisclade pulvinate, sessile or suwk or textura prismatic, slightly  swollen, or globose, non bacilliform, hyaline,
stipitate, sometimes developt angularis or globulosa septate, unbranche amyloid, sometime: septate
within host and open b cells, medullary or  very rarely with small ocular
splitting into irregular lobes excipulum textura branched chamber
prismaticacells or loosely
arranged hyphae

According to our phylogenetic analysis Leotiomycetes include 19 orderslev@érclades. Two additional orders are classified under
Leotiomyceterder agncertae sedibased on morphological characteristics. The outline of all the genera and the familiedéaehibfades within
Leotiomycetes are summarised in Table 1.

In this section we also provide short notes on each order/lenedrclade ad give a brief discussion on each family/farridyel clade. This
section also includes a table that summarizes the major sexual morph characteristics of Leotiomycetes families (Table 2).

Our collection includes members of the famil&srdieritidaceae ChlorociboriaceaeHelotiaceag LachnaceagCalloriaceae Loramycetaceae
Ploettnerulaceag Vibrisseaceae Dermateaceael eptodontidiaceaePhacidiaceag Rhytismataceaend Pezizellaceae Morphological plates and
detailed description with small scale phyogtic analyses are provided for new collections.

CHAETOMELLALES
This order was introduced by Crous et al. (2017) and included a single fah@igtomellaceaeAccording to our phylogenetic analysis and a
previous study (Partel 2016), we pladarthamyceéaceaeandCorticifraga-Calloriopsisclade under this order.

Chaetomellacea8aral, P.R. Johnst. & Rossman

Facesoffungi number: FoF 05850
This family includes mainly plant pathogens or saprobes. Sexual morphs are not common. Ascomata are apotiedc@kgestgitate, erumpent
and initially developing beneath the epidermis and sometimes are covered by hairs or setae. Setae are cylindricalibalaicatly, straight or
sometimes strongly curled, smooth and thicdled and septate. The ectal exdipmn is composed of cells téxtura angularido globulosaor textura
prismaticato porrectaand medullary excipulum is composed@ftura prismaticdo porrecta Paraphyses are filiform and apically branched.
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Asci are cylindrieclavate 8-spored nonamyloid and arising from croziers and ascospores
are hyaline ellipsoid to fusoid and aseptate (Partel et al. 2QHBKlitsch et al. 2016). Asexual
morphs aréwo synanamorphs. They are pycnidial and sporodochial. Pycnidia are brown tp black
subglobose ahwalls are composed of cells té#xtura angularisand sporodochia are sessile to
long-stalked and externally ochraceous to brown. Both conidiomata typesasftomellaceaare
covered with smooth and scattered brown setae. Conidiogenesis is phialideoradh are
cylindrical to sometimes ellipsoidastraight to curvedoften with pointed ends and D-septate
(Decock et al. 20Q5/erkley 2001 2002 Fiuza et al. 2013 artel et al. 201 Dliveira et al. 2014).

Notesi Most of the taxa included in thimmily are asexual morphs (Decock et al. 2005
Verkley 2001 2002 Rossman et al. 200Fiuza et al. 2015When both asexual and sexual morphs
presentthey are often covered with setae (Jaklitsch et al. 2016). Some Gh#tetomellaceaare
weak parasés, which cause leaf spdiseaseand also attack fruits (Johnston et al. 2014).

Marthamycetacead®aral Lantz Hustad et al.

Facesoffungi number: FoF 05851

Taxa of this family are saprobic on dead plant material or rarely patho@a@iosmoet al.
1983 Giordano& Gonthier 2011 Raymundo et al. 2016). They are mainly distributettapical
and subtropical region§lohnston 2006Raymundo et al. 2016). Ascomata are apothecial and
mainly characterised by rounded to elongated receptacles. Apothecia aiens@rsed and the
epihymenium splits into irregular lobes or to a median longitudinal split. The hymenium is white
cream or bluggreengrey, rarely yellow or orangeose and sometimes covered by a clypeus. The
ectal excipulum is mostly reduced and somes composed of hyaline to dark browaxtura
angularis or oblita and the medullary excipulum is composed of cellstedftura oblita The
interscal tissue is composed of both densely sedtaguently anastomosindliform, branched
paraphyses and pehpsiods. Asci are cylindrical to stdylindrical or clavatemostly 8spored and
rarely multisporedthe apex is rounded or conicabn-amyloid or rarely with an amyloid ring and
arise from croziers. Ascospores are ellipsoid to cylindrical or filifs@ptate straight or curved
sometimes muriformhyaline and sometimes covered with gelatinous sheath or gelatinous caps at
each endHunter et al. 201@iCosmoet al. 1983Johnston 2006Raymundo et al. 2018aklitsch
et al. 2016). Asexual morphs areintg unknown (Jaklitsch et al. 2016).

Notesi This family was previously classified in Rhytismatales based on its morphology
(Jaklitsch et al. 2016). Howevedaklitsch et al. (2016) opined that the family does not
phylogenetically relate tRhytismatacea Hustad& Miller (2011) and Lantz et al. (2011) showed
its basal position within Leotiomycetes. In the phylogenetic analysis of Partel (20&6lamily
formed a monophyletic clade witiheatomellaceaeSimilarly, in our analysis it formed a basal
cladg, sister toCheatomellaceaé€l hereforewe place this family under the order Chaetomellales.

CYTTARIALES

This order introduced by Gamundi (1971) to accommaiti@single familyCyttariaceae In
our phylogenetic analysis we observed a close relationsifip Cordieritidaceae and
Deltopyxidaceasvithin Cyttariales.

CyttariaceaeSpeg.

Facesoffungi number: FoF 05852

This family includes obligate pathogens olothofagusspp. (Petersor& Pfister 2010).
Ascomata are pitted apothecia immersed in a sterile yfigslatinous stroma. Apothecia are
characterised bysimple filiform paraphyses8-spored inoperculate and amyloid asci and
uninucleatesubglobose to ovojdmooth to rugulose ascospagreich are hyaline to yellowish at
first, but later becoming pigmesd (Mengoni 1986Peterson et al. 2010Asexual morphs are
pycnidial immersed conidiogenous cells are monoblastic and conidia are simgdline and
aseptate.
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Notesi The family Cyttariaceaeis host specific orNothofagusspp. (andthe segregate
genera and geographically restricted to southern South America (Argentina and Chile) and south
eastern Australasia and including Tasmaaiad New Zealand (Petersé Pfister 2010) This
family is distinct from other Leotiomycetes taxa by producing compounthegia which have
numerous apothecial cavities in a pshaped stromg@etersor& Pfister 2010).

Deltopyxidacead&kanayaka & K.D. Hydgam. nov.

Index Fungorum numbel=556270 Facesoffungi number: FoF 05853

Type genus Deltopyxis

Saprobicon dead m@nt material or lichenicolous Sexual morph: Ascomataapothecial
cupulate to discoidsessile to substipitatdlargins more or less distinct or crenulatgustulate.
Ectal excipulum composedof cells of textura prismatica globulosaangularis Medullary
exdpulum composedof slightly gelatinized cells oftextura globulosaangularisprismatica
Paraphysediliform, clavatecapitate sometimes apically slightly swollen and covered with gell
sheathseptatebranched or unbrancheflsci8i 64 spored clavate orsub-cylindrical, non-amyloid,
opening by a large slltke pore arising from croziersAscospore®llipsoid to ovoid or slightly to
strongly triangular guttulate budding to form cylindrical to ellipsoid phialoconididsexual
morphs: Conidiomatapycnidial, peridium composed of light brown cells t#xtura globulosa
Conidiophoressubglobose to obpyriformwith a short to long neckConidiogenesighialidic.
Conidiarod-shapedstraight to slightly curvedeguttulate.

Notesi’ The family containghe two genera Phaeopyxiswith five species andeltopyxis
with a single specie¢Baral & Marson 2012) These genera were formerly classified under
Helotiales generaincertae sedis In our phylogenetic analysis this new family formed a
monophyletic clade sisteo Cordieritidaceaewith the strong statistical support (93%LBP and
1- BYPP)(Fig. 1) However the sister relationship is not statistically supported.

CordieritidaceagSacc.) Sacc.

Facesoffungi number: FoF 05854

Taxa are saprobic on dead plami@aterid or lichenicolous (Pére@rtega et al. 2011
Kocourkova& Knudsen 2009Baral & Marson 2001Ertz & Diederich 2006Huhtinen& Spooner
2005 Partel et al. 2017). Ascomata are apothecial. Apothecidiseeid cupulate funnelshaped
or earshapedsessié or stipitate and sometimes arising from common base or from branched stipes
and with a dark stroma. The margins and flanks are sometimes covered with hairs. Hairs are
cylindrical, straight or curved with tapered and hooked apisesnetimes septgtdyaline or
brownish and smooth ahick-walled. The ectal excipulum is composed of pigmented cells of
textura globulosaangularisor textura prismaticantricata and medullary excipulum is composed
of cells of textura prismaticantricata or textura epidermoida Paraphyses are cylindrical or
clavate sometimes lanceolatapically slightly swollen and gelatinized and sept#tsci are 8
spored nornramyloid and arising from croziers. Ascospoege ellipsoid to fusoid or reshaped
straight or sometimes curvedyaline orolivaceousbrown and 03-septate (Diederich et al. 2010
Matocec et al. 20Q5PérezOrtega et al. 2011Kocourkova& Knudsen 2009Baral & Marson
2001, Ertz & Diederich 2006Jaklitsch et al. 201,6Huhtinen& Spooner 2005Partel et al. 2017
Diederich& Coppins 2014Etayo et al. 201Diederich& Etayo 20002004). Asexual morphs are
coelomycetousstromati¢ multilocular, phialidic and holoblastic. Conidia are ellipsoid or triangular
and hyaline to dark brown (Jaklitsch et al. 2M@deridh & Coppins 2014).

Notesi Considering the unique ionomidotic reaction (solubility of excipular pigments in
KOH) of most Cordieritidaceaetaxa Jaklitsch et al. (2016) suggested a separate phylogenetic
position away from other Helotiales. In our phylogémyg family grouped within Cyttariales.

Unguiculella globosaEkanayaka & K.D. Hydesp. nov.

Index Fungorum numbel=556271 Facesoffungi number: FoF 05855; Fig. 4.
Etymologyi refers to the globose ascospores
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Holotypei MFLU 18-1816

Saprobicon dead gms.Sexual morph: Apothecia300' 700 x 160200 pum arising singly
sessileslightly erumpentyellowish white.Receptacleupulate Disc concaveHairs 14118 x 2.5
4 um (X =16.3 x 2.8 umn = 30) cylindric with curved acute tipseptate walls usually hin,
hyaline. Ectal excipulum25i35 pm (X = 27.8 um n = 10) in lower flanks composed of thin
walled light brown to hyaline cells dextura angularigo prismatica Medullary excipulunyGi 80
pm (X = 77.6 pm n = 10) in lower flanks composed of thiwalled, hyaline cells oftextura
epidermoideaHymeniumhyaline. Paraphysed.8 2.2 um wide & = 2.1 um n = 20), numerous
filiform, obtuse at the apegeptatenot exceeding the asci in lengdmooth guttulate. Asci36i 54
X 416.5 um X =45 x 5 um n = 30), 8-spored unitunicate cylindrical, obtuse at the apexon
amyloid, stipitate basearising from croziers. Ascospor8s4 pm (X = 3.6 pum n = 40) diam, 1-
seriate globose hyaling guttulate Asexual morph: Undetermined.

Material examinedi China Yunnan Province Kunming Kunming Institute of Botany
BotanicalGarden 14 April 2016 A.H. EkanayakaHCO03 (MFLU 181816).

GenBank accession$ LSU- MK591972 ITS. MK584946 SSU MK585044, TEF
MK714027, RPB2MK614727

100 [ Unguiculariopsis lettaui TU45124
100| ' Unguiculariopsis lettaui TU64867
%8 Unguiculariopsis lettaui Ertz 16346

{ Unguiculariopsis thallophila TU45703
%5

Unguiculariopsis thallophila TU 70447

Gelatinopsis hysteropatellae G M 2015 10 27 2
Sabahriopsis eucalypti CBS 139906

100 [ Llimoniella gregorellae JV9954
100 Llimoniella gregorellae Vondrak 8374

Llimoniella terricola LL95

Unguiculella globosa MFLU 18-1816
— L] I— lonomidotis irregularis TAAM 198520
S Diplocarpa bloxamii KL317

68 Thamnogalla crombiei Diederich 17315
Cordienttes guianensis isolate 192
Skyttea lecanorae NY1595972

6 Macroskyttea parmotrematis UGDA

Diplolaeviopsis ranula NBM FL 14388

100 [ Ameghiniella australis KL391

- 100 L Cordierites frondosa HKAS41508

lonomidotis olivascens TNS F 39269

Rhymbocarpus fuscoatrae Ertz 16200

70 I Mollisia incrustata CBS 853 97

Cyfttaria darwinii isolate 14

0.03
Figure 3 7 Phylogram generated fmo maximum likelihood analysis of sequences of
Cordieritidaceacb ased on | TS, LSU, SSU sequence dat a.
nodes. Strain/culture numbers are given after the taxon names. The tree is rootetbligth
incrustata(CBS 853 97) an@yttaria darwinii(isolate 14).

Notes T According to thephylogenetic analysis o€ordieritidaceae (Fig. 3), our new
collection from China formed a branch sisteltononiella clade but withpoor statistical support
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(MLBP-41%). The SSU region of our collection shows similarity to thatUsfguiculariopsis
lettaui (TU64867) (971/10037% with 3 gaps) from Estonia. The LSU region of our collection is
similar to that ofunguiculariopsis thallophilgDiederich 1694%(790/86491% with 2 gapsjrom
Luxembourg

Our collection also shows similarities to the gebuguiculella (Spooner 198 MHuhtinen&
Spooner 2005)Jnguiculellaspecies are characterized by curved hairs. Similar morphology can be
observed in the geneidamalocanlhoscyphand Unguiculariopsis which are phylogenetically
related toCordieritidaceae(Fig. 3). However the hairs ofUnguiculariopsisare slightly thicker
(Spooner 1987) and thosehtamalocanlhoscyphbhave blunt apices (Matocet al.2005).

Unguiculella globosais characterized by cupulatgellowish white apothecjahairs with
curved acute pis cylindric, septate paraphysesylindric-clavate asci andjlobose ascospores.idt
similar toU. tityrii, however U. tityrii has ellipsoid ascospores (HuhtingrSpooner 2005). This is
the first molecular data for the genusguiculella

ERYSIPHAL ES

This order was introduced by Warming (1884) to accommodate the single family
Erysiphaceaeln our analysi€rysiphaceaeand Amorphothecaceamrmed a monophyletic clade
sister to Cyttariales. Botarysiphacea@nd Amorphothecaceagroduce cleistotheciascomata.

Erysiphaceaerul. & C. Tul.

Facesoffungi number: FoF 05856

Members of this family are obligate biotrophic parasites of vascular plants (Takamatsu 2004,
Takamatsu et al. 2015). Ascomata are cleistothecial. Cleistothecia are chasmothecia, ajidbos
solitary or aggregated. The peridium is thagered and composed of cells teiktura angularis
with appendages. The interscal tissue is absent. Asci are globose to broadly clavate, bitunicate but
apically unitunicate, 2to 8-spored and ascosporedeased by rupturing at the apices. Ascospores
are aseptate, subglobose to ellipsoid, hyaline to yellowish and without a sheath (Braun 1981, Jones
et al. 2014, Jaklitsch et al. 2016). Asexual morphs are hyphomycetous. Conidiophores arise from
superficial typhae. Conidia mature singly or in chains and are basipetal, aseptate, hyaline, thin
walled and ellipsoid to fusoid (Braun 1981, Jaklitsch et al. 2016).

Notesi This family differs from other Leotiomycetes (excéphorphothecacedaenainly by
producing clestothecial ascomata and bitunicate but apically unitunicate asci (Braun 1981,
Jaklitsch et al. 2016). Furthermoréis family includes obligate biotrophic parasites of vascular
plants. They cause the diseases, powdery mildews on aerial parts suctesssieasts and stems
and fruits and cannot be cultured on artificial media (Takamatsu et al. 2015, Sharifi et al. 2014,
Glawe 2006).Erysiphaceaetaxa cause considerable damage to many crop plants including
Grapevine Eucalyptus Rubber, cucumber, tomatonion, pepper and potato (Glawe 2006, Sharifi
et al. 2014, Jones et al. 2014, Cho et al. 2018, Liyanage et al. 2017).

Amorphothecacea®arbery

= Myxotrichacead.ocq. ex Currah

Facesoffungi number: FoF 05857

Taxa are saprobion dead wood in terrestrialhitatsor rarely lichenicolous (Tsuneda &
Currah 2004, Huhtinen & Santesson 1997). Ascomata are cleistothecial or rarely apothecial
(Tsuneda & Currah 2004, Huhtinen & Santesson 1997). Cleistothecia are characterized by globose,
sometimes funnedhaped apial outgrowths. The peridium is composed of thickled brown
hyphae with appendages. Asmie 8spored, sufzlavate to globose, arising from croziers and
sometimesevanescentAscospores are hyaline, fusoilipsoid, navicular or lenticulaand with
smooth or striate walls (Tsuneda & Currah 2004). Apothecia are sessile and characterized by
cupulateturbinate receptacle. The flanks and margins are covered with hairs. The ectal excipulum
is composed of cells déxtura angularis Paraphyses are filiforrmd branched at the apices. Asci
are 8spored, cylindrieclavate and amyloid. Ascospores are hyaline, ellipsoid to fusoid iéd 1
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septate (Huhtinen & Santesson 1997, Verkley 2005). Asexual morphs are hyphomycetous or
sporodochial, dendritic arthroconidialéhacropetablastic. Conidia dehisce rhexolytically, arise in
chains or solitary on conidiogenous cells, globose, ellipsoid, fusoid or cylindrickkeptate,
hyaline or brown and smocthalled (Arx 1971, Tsuneda & Currah 2004, Seifert et al. 2007,
Huhtinen & Santesson 1997, Verkley 2005, Calduch et al. 2004).

Figure 4 7 Morphology of Unguiculella globosa(MFLU 18-1816 holotypg a Substrate. ,bc
Apothecia on wood. d Part of the excipulum at lower flankd. Apically curved hairs. gi, j
Cylindrical asci. h Septate paraphyses. k Globose ascospores. | Asci apex with ascospores. Scale
bars: =100 um g, h=50 ym e, f =20 um i, j,1 =10 um k=5 pum.
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Notesi Our phylogenetic analysis shows a close relationship of the farkiiigstrichaceae
and Amorphothecacea€elhe same phylogenetic affinities of these families were also reported in
Seifert et al. (2007). Therefore, considering the result of our phylogenetic analysis and previous
literature, we synonymizilyxotrichaceaeainder the older nam&morphothecaceae

FLAGELLOSPORACLADE

The genus Flagellosporawas introduced by Ingold (1942Yhis genus was previously
classified in Nectriaceae (Sordariomycetes) Jéklitsch et al. 2016) and later in Leotiales
(Wijayawardene et al. 2018). Howeyspme taa of Flagellosporaarerelated to Leotiomycetes
(Baschien et al. 2013). In our stuthe generic type dflagellospora Flagellospora curvulgCB-
M13) formed aseparate clade sisterThelebolaceaandTympanidaceaelades

Flagellosporaclade

Facesoffmgi number: FoF 05858

Taxa are saprobic. Ascomata are perithearad subgloboseby shapewith conspicuously
papillate ostioleThe geridiumis composed of cells dextura angularis Paraphysearefiliform,
cylindrical to capitatestraight unbrancheand densely septaté\sci are 8-sporedandcylindrical.
Ascosporesare ellipsoid to fusiform 1-septate guttulate smoothand hyaline (Ranzoni 1956).
Asexual morphs are hyphomyceto@onidiophoresare branchedand conidiogenesiss phialidic.
Conidia are ellipsoid to cylindrical or sigmoidhyaline and aseptate (Ranzoni 1956800ste&
Merwe 1990).

Notesi Flagellosporais an aquatic hyphomycetes genMist of the aquatic hyphomycetes
grow submerged but sporulate aerially by conidiophores that extendetsurface of the water.
However Flagellosporagrow and sporulate on completely subgest, decaying leaves and wood
of various angiosperms and their conidia are released beneath the water surface (Ranzoni 1956).

Flagellosporais a polyphyletic genus (Bahien et al. 2013According to the phylogenetic
analysis provided by Baschien et al. (2QE8meFlagellosprasppclusteredwithin Thelebolaceae
while some are in a separate clade sistefhelebolaceaelade. To stabilize the phylogenetic
placement bthis genus further studies are required with a wider range af taxa

AHELI COGONICLADES 0

The family Helicogoniaceaewas introduced by Baral et al. (2015) and classified within
Phacidiales. Our phylogeny revealed tHalicogoniaceaendPhacidiaceaeare polyphyletic and
both families form independent clades close to each other. Hercguggest that thisould be a
new ordetin theclass Leotiomycetes. Howevéhis requires further collections and more sequence
data to stabilize the position of thikade within Leotiomycetes.

HelicogoniaceaeBaral

Facesoffungi number: FoF 05859

Taxa are fungicoloydichenicolous or saprobic and mainly found in temperate regions. Some
taxa in this family do not form ascomasaich as the genuelicogoniumwhich forms only naked
asci on ascogenous hyphae. Some taxg. (Gelatinipulvinella Geltingia) form apothecial
ascomata which are characterised by sglobhose to pulvinate receptaclgelatinous ectal
excipulum is composedf cells oftextura prismaticato anguaris to porrectaand with unclear
medullary excipulum Paraphysesare filiform. Asci are 8-spored cylindric-clavate amyloid or
non-amyloid and opening by an apical sliAscosporesre subglobose to ellipsoid to fusoahd
they frequently form ascoconia by budding. Asexual morphs are hyphomycetous or pycnidial
Conidia are ellipsoid to fusoidand sometimes with appendages (Alstr& Hawksworth 1990
Baral 1999 Baral & Marson 2001 Cain 1948 Hosoya& Otani 1995 White 1942 Suija et al.
2014 Adhikari et al. 2016).

Notesi Taxa of this family aredistinct in producing much reduced ascomata and asci
opening byasplit (Jaklitsch et al. 2016).
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Microscypha cajaniensis M155
Hyphodiscus luxurians CBS 647 75
Microscypha cajaniensis M147
Hyphodiscus hymeniophilus MUCL 40275
Hyphodiscus hymeniophilus CBS 602 77
Hyphodiscus hymeniophilus MUCL 9042
Hyphodiscus brevicollaris CBS 126 74
Hyphodiscus hymeniophilus TNS F31801
Hyphodiscus brachyconius CBS 630 75
[ 53 Scolecolachnum pteridii CPC 24666
H Scolecolachnum nigricans MFLU 18-1817
L 100 Hyalopeziza pygmaea KUS F51564
8 mziza pygmaea TNS F17940
Soosiella minima strain 1318
i'— Venturiocistella sp KUS F52028

9 Venturiocistella japonica TNS F18030
9 ——  Fuscolachnum misellum SBRH 799b
_gz: Infundichalara microchona CBS 175 74

Ciliolarina pinicola G M 2014 11 10 3

& ‘————— Chalara hyalocuspica CCF 3975
100 100 : Microscypha sp TNS F18016
Gremmenia infestans CBS 396 48

Hamatocanthoscypha laricionis TNS F13530

a7 E Hyaloscypha hepaticola M339
i Hyaloscypha albohyalina M259

Hyaloscypha monodictys TNS F5013
- n Hyaloscypha aureliella KUS F52070

_53{— Hyalopeziza leuconica KUS F52474
100 Hyalopeziza nectrioidea H B 9906
Olla millepunctata KACC45226

100 —— Lanzia berggrenii ICMP 19614
L Lanzia huangshanica KUS-F52405

100

0.02
Figure 57 Phylogram generated from maximum likelihood analysis of sequencesleadted
helotiliantaxa baed on ITSLSUs equence dat a. MLBP values 050
Strain/culture numbers are given after the taxon names. Thes treetedwith Lanzia berggrenii
(ICMP 19614) and.anzia huangshanicéKUS-F52405).

HAMATOCANTHOSCYPHAHYPHODISCUSCLADE
This cladeincludes two sultlades previously regarded as helotilian taxa. It formed a
monophyletic clade close to Medeolariales

Hyphodiscacea&kanayaka & K.D. Hyddam. nov.

Index Fungorum numbel556272 Facesoffungi number: FoF 05860

Type genu$ Hyphodiscus

Saprobicon dead plant materiagbexual morphs: Ascomataapothecial, cupulate or discoid,
sessile or short stalked, sometimes gelatinizddrgins covered with hairsHairs white or
brownish, cylindrical, granulate, sometimes septiieal excipulumcompaed cells of textura
angularis intricata or prismatica Medullary excipuluntomposedf cells oftextura intricatato
angularis Paraphyseshyaline, filiform, septate, slightly enlarged at the apio&sci 8-spored,
cylindric-clavate, amyloid or neamylad, sometimes arising from crozierAscosporesyaline,
Or 3-septate, ellipsoidAsexual morphs: ConidiomatahyphomycetousConidiophoresborne on
single or fasciculate hyphaeonidiogenous cellphialidic. Conidia solitary, aseptate, sub
cylindrical to rarrowly obovate, globose to turbinate or napiform, straight or slightly curved,
hyaline.
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Notesi In our phylogenetic analysis we observed a close phylogenetic relationship of the
generaFuscolachnum Hyalopeziza Hyphodiscus Scolecolachnunmand Venturiocstella These
genera were previously classified withidyaloscyphaceaeand the asexual genuSoosiella
(Hosoya et al. 2010, Partel & Pdldmaa 2011, Hujslova et al. 2014). They formed a monophyletic
clade close to the familyHamatocanthoscyphaceagith statstical support of 69% (MLBP).
Hujslova et al. (2014) reported the phylogenetic relationshifSadsiella Hyphodiscusand
Myxotrichaceae Within the phylogenetic study of Guatimosim et al. (20Hyphodiscusand
Scolecolachnumformed a weHlsupported mondpyletic clade. By considering previous
phylogenetic analyses and the phylogenetic placement in our analysis, we introduce the new family
Hyphodiscaceae

Scolecolachnum nigricang&kanayaka & K.D. Hydesp. nov.

Index Fungorum numbel=556273 Facesoffungnumber: FoF 05861; Fig. 6.

Etymologyir ef er s t o the fAblackisho apothecia

Holotypei MFLU 18-1817

Saprobicon dead stemsSexual morph: Apothecia250' 300 x 150200 pum arising singly
sessileslightly erumpentReceptacleupulate black. Disc concave black. Hairs 50 65 x 45 pum
(X =60 x 4.5 umn = 30) cylindrig without a lumenaseptatewalls granulate blackish brown.
Ectal excipulumlGi 20 pum X =16 um n = 10) in lower flankscomposed qgfthin-walled, light
brown cells oftextura prismaticaMedullary excipulun80i 40 um X = 36 um n = 10) in lower
flanks composed qfthin-walled hyaline cells otextura oblita Hymeniumhyaline.Paraphyse&i
3.5 um wide ¥ = 2.5 um n = 20), numerousfiliform, obtuse aseptatesmooth guttulate.Asci
50160 x 10715 ym (X = 58.5 x 12.5 umn = 30) arising from croziers3-spored unitunicate
cylindrici clavate conical apexamyloid, substipitate basearising from croziers. Ascosporé&§i
18 x 2.53.5 um X =16 x 3.1 um n = 40), 1i 2-seriate ellipsoid to fisoid aseptatehyaling
guttulate Asexual morph: Undetermined.

Material examinedi Ching Yunnan Province Kunming Kunming Institute of Botany
BotanicalGarden 14 April 2016 A.H. EkanayakaHCO6a (MFLU 181817).

GenBank accessiofisLSU- MK591973 ITS- MK584975 SSU MK585045

Notesi Our collection from China grouped sister $aolecolachnum pteridCPC 24666
from Brazil (Fig. 5) with poorly statistical support (53%)Ihe ITS region of our collection is
similar to that ofHyalopeziza pygmae@KUS-F51564) (523/5601% with 6 gaps)Hyphodiscus
hymeniophilugMUCL 40275) (465/49893% with 3 gaps) an#lyphodiscus brachyconiy€BS
630.75) (469/5083% with 4 gaps). The LSU region is similar to thatHylaloscypha aureliella
(KUS-F52070) (1029/11192% with 18 gaps) andHyphodiscus hymeniophilUUCL 40275)
(997/109491% with 26 gaps) anHyphodiscus brachyconiy€BS 630.75) (990/108391% with
24 gaps)

The genusScolecolachnurpreviously included a single specigsolecolachnum pteridand
charactesed by whitish apothecia with smootiyaline hairsfiliform paraphysessub-cylindrical
asci and filiform ascospores. Our collection d#fdrom Scolecolachnum pteridiby having
blackish brown apotheciagranulate short hairs asci with croziers and llpsoid to fusoid
ascospores (Guatimosim et al. 2016).

Our new species similar tothe genusHyalopezizaespeciallyH. pygmaeandH. digitipila
by having small cupulatélackish apothecjaranulatehairs filiform paraphysescylindric-clavate
asciwith croziers ellipsoid to fusoid ascosporgdowever our species differfrom H. pygmaedy
having longer asci and ascospores (Huhtine®7492001 Hosoya& Otani 1997 and fromH.
digitipila by not having stipitate apothecia and branched hairs (Hunti983).
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Figure 6 T Morphology of Scolecolachnum nigrican@FLU 18-1817 holotype a Substrate. b
Rehydrated apothecia on wood. ¢ Cross section of an apothecium. d Close up of the cross section of
apothecium at margins. e Cylindrical tgif Amyloid ascus apex in Meed seagent. g Filiform
paraphyses.,h Cylindric-clavate asci.ijm Fusoid ascospores. Scale bars:50 pm d, e = 30 um,

gii =20 um f=210 um jim=5 pum.

Hamatocanthoscyphacedekanayaka & K.D. Hydglam. nov.

Index Fungorum nuber: IF556274 Facesoffungi number: FoF 05862

Type genu§ Hamatocanthoscypha

Saprobicor parasitic. Sexual morphs: Ascomataapothecial cupulate or discoidsessile
rarely stipitate erumpent.Ectal excipulumreduced or composed of cells t@itura intricata or
textura prismatica Medullary excipulumcomposedof cells of textura intricata or textura
prismatica paraphysesfiliform, slightly swollen at the apicesAsci 8-spored norramyloid,
cylindric-clavate sometimes arising from crozierdscosporellipsoid to fusoid hyaline Oi 1-
septate Asexual morphs: Conidiomatahyphomycetoussporodochial.Conidiogenesigphialidic,
proliferating sympodiallyConidiahyaling ellipsoid, fusoid to cylindrical Oi 1-septate.

Notes i This family includesthe genera previously classified undelPhacidiaceage
HyaloscyphaceadPezizellaceaand Helotialesgeneraincertae sedig Ku § a n e, Réblavia . 20
et al. 2011Koukol 2012 Wijayawardene et al. 201.8According to our phylogenetic analysis this
family forms a sepate clade sister to thi¢yphodiscaceae

In the phylogenetic analysis of Delgado et al. (20Hyrlodendriellaand Curviclavula
grouped close tddyaloscyphacegebut in separateclades Coetsee et al. (2000) showed that
Xenochalaraand Chalara are phylogeetically closely related. Genetic relatedness of the genera
Bloxamiawith Zymochalaraand Chalara are reported byHernandezRestrepo et al. (2017) and
Guatimosim et al. (2016Within the phylogenetianalysis of Crous et al. (20L&remmeniavas
placed vithin Pezizellaceaeven though it was classified Bhacidiaceaes reported in our study.
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Thereforg considering previous literature and our phylogenetic redudt® we introducéhe
new familyHamatocanthoscyphaceae

HELOTIALES

The order Helotialesvas introduced by Nannfeldt (1932) to include fungi with cupulate
apothecia covered by long cylindrical hairs. According to the previous classification system this is
the largest order of Leotiomycetes and includes 27 families (Wijayawardene et al.-2048yer
according to our phylogenetic analysis this order incl@&fetamiliesfamily-level clades.Previous
studies(Wang et al. 2006&b, Hustad& Miller 2011, Partel 2016)lso confirms its polyphyletic
nature within Leotiomycetes.

Arachnopezizaceaklosoya J.G. Han & Baral

Facesoffungi number: FoF 05863

Taxa are saprobic on dead planaterial Ascomata are apothecial and characterized by
receptacle covered by hairBhe hymeniumis flat. The ectal excipulum is composeuf cells of
textura angulais to prismatica and medullary excipulum is composedf cells of textura
prismaticato oblita. Paraphysesre cylindrical and hyaline Asci are cylindric-clavate amyloid,
arising from crozierand8-spored TheascosporeareQi 7-septateandellipsoid tofusoid Jaklitsch
et al. 2016 Wang 2009Korf 1951, 1952 Huhtinen 1985Inman et al. 1992Quijada et al. 201)7
Asexual morphs are not recorded.

Notes T We observed the close phylogenetic relationship of the gebDeralla and
Unguicularia within Arachropezizaceaeas suggested byaklitsch et al. (2006 Therefore
considering our phylogenetic results and previous literatheee we placed those genera under
Arachnopezizaceae

DrepanopezizaceaBat. & H. Maia

Facesoffungi number: FoF 05864

Taxa areplant pathogenic (Dimova et al. 201Blechert& Debener 2005Samuels et al.
1981 Spiers & Hopcroft 1998 Pearson et al. 1988). Ascomata are apothegipbthecia are
cupulate sessileandmostly immersedThe excipulum is a thin layecomposed of cellsfdextura
angularis Paraphysesreapically slightly swollerandstraight Asci are4i 8- spored apex obtuse
to conical and nonramyloid Ascosporesare ellipsoid to fusoidand aseptate or iR2-septate
(Samuels et al. 1981Spiers & Hopcroft 1998 Korf et d. 1986). Asexual morphs are
hyphomycetous acervulus Conidiogenesisis holoblastic Conidia are sometimestwo types
macroconidiaareellipsoid to fusoidandslight curvedandmicroconidiaaresometimes preseand
ellipsoid tobacilliform (Konig et al2009 Yoshikawa& Yokoyama 1992)

Notesi This is a highly plant pathogenic family within Leotiomycetgkich causdeaf spot
early defoliationchlorosis and leaf and twig bliglaf various dicotyledons including poplatsek,
cherry, rose and grapéDimova et al. 2014Blechert& Debener 20055amuels et al. 198 Bpiers
& Hopcroft 1998 Pearson et al. 1988Bee et al. 201,JRossman et al. 2@

Patellariopsisclade

Facesoffungi number: FoF 05865

Taxa are saprobic on dead planaterial Ascomata a apothecial and characterised by
discoid receptacleThe ectal excipulum is composexd thick-walled cells oftextura globulosao
angularisand medullary excipulum is composed interwoven refractive hypha®araphysesre
filiform, branched and pigmesd at the apicesAsci 8spored cylindric-clavate and amyloid
Ascosporesreellipsoid to fusoid hyalineand 3i 7-septate (Dennis 1978eaton& Weste 1978).
Asexual morphs are hyphomycetopericonia like (Karunarathna et al. Pers comm).

Notesi The genusPatellariopsiswas introduced by Dennis (1964) and currently includes
five species.
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Loramycetacea®ennis ex Digby & Goos
Facesoffungi number: FoF 05866

Taxa are saprobic on dead plamaterialin fresh water habitats. Ascomata are apothecial or

perithecial Theectal excipulum is composed cells oftextura angularisglobulosaor prismatica
embedded in an external gahd sometimes with vertically striate structuréBhe medullary
excipulum is composeof cells oftextura prismaticaParaphysesre filiform , septateunbranched
sometimes apically swollen and pigmentédci are cylindric-clavate 8-sporedand amyloid or

nornramyloid Ascosporesre fusiform, septateand sometimes with terminal appendages and gel

sheath Ihgold & Chapmaril952 Digby & Goos1987). Asexual morphs are hyphomycetansl
anguillospordike. Conidiophores arsimple or occasionally branche@onidiogenous cellare
hyalineandstraight Conidia areglobose sub-ellipsoid or sigmoidandhyaline (Walsh et al. 2014
Digby & G00s1987).

Notesi According to our phylogenetic analysis we observed a close relationshipgenus
Acidomelaniawith this family (Fig. 1). The same phylogenetic placementAoifdomelaniais
showed in the phylogeny of Walsh et al. (2014). Therefoeee weplacedthis genusunderthe
family Loramycetaceae

75— Mollisia cinerea isolate 81Jb14

NI Mollisia fusca voucher HL6 097 47C

Mollisia melaleuca STE U 5094

Mollisia fusca isolate SW33

8 Acidomelania panicicola 61R50B

Acidomelania panicicola CM16S1

84| | Acidomelania panicicola 61R8

9! Acidomelania panicicola 61R41
100 ——— Neomollisia gelatinosa MFLU 18-0701
100[ Loramyces macrosporus AFTOL ID 913
Loramyces juncicola CBS 293 52
8 Pulvinata tomentosa MFLU 18-1819
Obtectodiscus aquaticus CBS 553 79

| 1001 Mollisia ligni BHI F738a
JEMollisia ligni BHI F606a
8 Pyrenopeziza sp KUS F52417

100[ Patellariopsis dennisii G M 2017 09 04 3
Neopyrenopeziza nigripigmentata MFLU 16-0599
81 1001~ Mollisia minutella P8 H2 1743
95 L—— Mollisia minutella P8 Hé 787
Mollisia minutella ZK71/08
% 100! Mollisia minutella X12
100 Mollisia cinerea ER47TM
Mollisia cinerea AFTOL ID 76

ﬁf Mollisia heterosperma CBS 292 59
& 75 Mollisia ventosa KUS F52181
100 E Vibrissea flavovirens MBH39316
Vibrissea filisporia voucher KUS F52561

100 Patellariopsis atrovinosa G M 2016 05 04 1 Patellari is clad
Patellariopsis atrovinosa G M 2014 06 15 1 | T atellariopsis clade

g.‘il{;l\/lollisia dextrinospora ICMP 18083

s

aeade)arfwelon
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Mollisia dextrinospora P 0
Mollisia dextrinospora PRJ Mollisiaceae
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) ®B—— Mollisia caespiticia G M 2016 01 06
L Mollisia incrustata CBS 853 97
Patellariopsis dennisii CBS 174 66
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Hydrocina chaetocladia HME4375
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Figure 7 i Phylogram generated from maximum likelihood analysis of sequencesledted

helotilian taxabased on ITSandLSElequence dat a. MLBP values
Strain/cuture numbers are given after the taxon names. The isreeoted with Hydrocina

chaetocladigd HME4375).
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Pulvinata Ekanayaka & K.D. Hydggen. nov.

Index Fungorum number: IF556275; Facesoffungnber: FoF 05867

Etymologyi refers to the shape of apotheedPulvinate

Saprobicon dead stems$exual morph: Apotheciaarising singly sessile slightly erumpent.
Receptaclepulvinate. Margins raised whitish. Disc convex. Ectal excipulumcomposedof thin-
walled light brown to hyaline cells afextura angularis Medullary excipuluntcomposedf, thin-
walled hyaline cells oftextura intricata Hymeniumhyaline. Paraphysesnumerous filiform,
obtuse and slightlyswollen at the apex aseptate not exceeding the asci in lengtemooth
aguttulate Asci8-spored unitunicate cylindrici clavate conical at the apexamyloid ring present at
the ascus apesstipitate basearising from croziers. Ascosporés2-seriate ellipsoid to fusoid
aseptateghyaling guttulate Asexual morph: Undetermined.

Type speciesPulvinatatomentosa

Pulvinata tomentosd&kanayaka & K.D. Hydesp. nov.

Index Fungorum numbel=556276 Facesoffungi number: FoF 05868; Fig. 8.

Etymologyi refers to tomentose margins

Holotypei MFLU 18-1819

Saprobicon dead stemsSexual morph: Apothecia700' 800 x 300" 350 um arising singly
sessile slightly erumpentReceptacleulvinate.Margins raised whitish to brownishtomentose.
Disc convex.Ectal excipuluni5i 20 pm (X = 18.3 um n =10) in upper flankscomposed qfthin-
walled light brown to hyaline ells of textura angularisMedullary excipuluml3i 18 um (X = 15
pm, n = 10) in upper flankscomposed gfthin-walled, hyaline cells otextura intricata Hymenium
hyaline. Paraphyse®i 3 um wide K = 2.6 um n = 20), numerousfiliform, obtuse and slightl
swollenat the apexaseptatenot exceeding the asci in leng#mooth aguttulate Asci65i 80 x 4
55 um X =72 x 4.9 um n = 30) 8spored unitunicate cylindrici clavate conical at the apex
amyloid ring present at the ascus gpmipitate basgarnsing from croziers. Ascospor&s12 x 43
pum (X = 10.2 x 2.5 ymn = 40), 1i 2-seriate ellipsoid to fusoid aseptatehyaling guttulate.
Asexual morph: Undetermined.

Material examined UK, HampshireHedge Endon herbaceous ste® March 2016E.B.G.
Jones GJ239a (MFLU 181819).

GenBank accessions LSU- MK591965 ITS- MK584938 SSU MK585026 RPB2
MK373054

Notesi Our collection from UK grouped witlbbtectodiscus aquatic/€BS 553.79) sister
to Loramyce<lade with strong statistical support of 98f4g. 7). The ITS data of our collection is
similar to that ofLoramyces macrosporyBS 235.53) (431/4623% with 6 gaps)lL.oramyces
juncicola (CBS 293.52) (428/4603% with 6 gaps) an@btectodiscus aquaticuCBS 553.79)
(535/58691% with 26 gaps). T LSU region shows similarity to that bbramyces macrosporus
(CBS 235.53) §47/85799% with 1 gap) and_oramyces juncicoldCBS 293.52) (848/8628%
with 7 gaps). Considering genetic differences and based on the guidelines for introducing new taxa
provided by Jeewon and Hyde (2016), we introduce the new dgarlumatahere

Our new genuss similar to the generaObtectodiscusand Loramycesin having filiform
paraphysedong cylindrical asci and ellipsoid to fusoid ascosppbes differsin having pulvhate
apothecia(Obtectodiscusand Loramycesproduce cupulate apothegigaraphyses with slightly
swollen apicesamyloid asci and aseptate ascospores without appendsigdisr(et al. 1979
Digby & G00s1987).

Our collection issimilar to Tapesiain having whitish to brownish apothecia cylindiitavate
amyloid asci and ellipsoid to fusoid ascosppleg differsin having pulvinate apothecia and long
stipitate asci (Gminder 2008012).
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Figure 8 i Morphology of Pulvinata tomentosg MFLU 18-1819 holotype) a Substrate. b
Apothecia on wood. ¢ Cross section of an apothecdjra.Cylindrical paraphyse$i h Cylindric-
clavate ascii Apex of the asci wit the plug blueing in Mekr6 seagentji n Fusoid ascospores.
Scale bars: € 100 ym dih=20 pm i =10 pm jin=5 pm.

Neaqoyrenopeziz&kanayaka & K.D. Hydegen. nov.

Index Fungorum numbel=556277 Facesoffunghumber: FoF 05869

Etymologyi refers to the similarity with the gen®yrenopeziza

Saprobicon dead stems$exual morph: Apotheciaarising sngly or in small groupssessile
erumpent pulvinate black. Receptacleconvex disc and the margins are bladkctal excipulum
composedof highly pigmented cells ofextural angularis to prismaticavith vertically striate
structures.Medullary excipulumcomposedof cells of textura prismatica Hymeniumhyaline.
Paraphysediliform, obtuse enlarged and pigmented towards the afeanchedseptate Asci 8-
spored cylindrici clavate conical at the apexamyloid, short stipitate arising from croziers.
Ascosporeshyaling smooth walledellipsoid to fusoidregularly5-septatedistinctly more tapered
towards the distal endsexual morph: Undetermined.

Type speciedNeopyrenopeziza nigripigmentata
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Figure 9 T Morphology of Neopyrenopeziza nigripigmentat@MFLU 16-0599 holotype a
Substrate. b Apothecia on wood. ¢ Apotheciumbank d Cross section of an apothecium. e
Vertical section of the apothecium at margin. f Clavate hairs. g Clavate iHai€yindrical asci. |
Septate and branched paraphyses.mylaid ring at the ascus apex.rrClavateascospores. Scale
bars: &= 100Q b, c =500 um d =400 um e=100 um f,g=25 um hik =40 um | =30 um m =

50 pm nir =25 pm.

Neopyrenopeziza nigripigmentatekanayaka & K.D. Hydesp. nov.
Index Fungorm numberiF556278 Facesoffungi number: FoF 05870; Fig. 9.
Etymologyi refers to the pigmented excipulum and paraphyses
Holotypei MFLU 16-0599
Saprobicon dead stemsSexual morph: ApotheciaB90/ 910 x 780800 um X = 900 x 790
pm, n = 10) arising singlgr in small groups, sessile, erumpent from the substrate, pulvinate, black
when freshReceptacleonvex, disc and the margins are black when fréstal excipuluni8i 22
pm (X = 19 um, n = 10) thick, black to bark brown pigmented cellgeatural angulars to
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prismatica, globose, granulate and pigmented apical cells form vertically striate structures.
Medullary excipulun24i 33 um (X = 26 pum, n = 10) composed of narrow, long, thialled,
hyaline cells otextura prismaticaHymeniumhyaline.Paraphysedi 2 pum wide X = 1.4 pym, n =

20), numerous, filiform, obtuse, enlarged and pigmented towards the apex, branched,/Asptate.
120160 x 914 um (X = 139 x 13 um, n = 30)-8pored, cylindricclavate, conical at the apex,
amyloid, short stipitate, arising frocroziers. Ascospore®.542 x 56 um (X =36 x 6 ym, n =

40), partially biseriate, lower spores are uniseriate, hyaline, smooth walled, ellipsoid to fusoid,
regularly five septate, distinctly more tapered towards the distal Asdxual morph:
Undetermined.

Material examined Italy, Arezzo Province, Papianio Stia, on dead aerial branches of
Crataegussp., 14 May 2014, Erio Camporesi, IT1871 (MFLUQED9).

GenBank accessiofisLSU- MK592001, ITS MK584981, SSUMK585057

Notesi According to our phylgeny study,our strain IT1871from Italy clustered with
Patellariopsis dennisi(G.M-201709-04-3) sister toMollisia ligni clade with strong statistical
support of 100% (Fig. 7).

The ITS data of our collection is similar to thatRatellariopsis dennisi(G.M.201709-04.3)
(539/54699% with 0 gapsandMollisia ligni (BHI-F738a)(502/55890% with 14 gaps)The LSU
region is similar to that dforamyces macrospory£BS 235.53)Y807/82498% with 2 gaps) and
to Patellariopsis atrovinosgG.M. 201605-04.1) (784/83194% with 9 gaps)According to the
guidelines for introducing new taxa provided by Jeewon & Hyde (2016), herein we introduce the
new genudNeopyrenopezizhaere.

The genusNeopyrenopezizés similar to the gener®yrenopezizaand Mollisia in havirg
blackish, pulvinate apothecia with vertically striate structures on the excipular surface, cylindric
clavate, amyloid asci and ellipsoid to fusoid ascospores (Rawlinson et al. 1978, Hutter 1958,
Gremmen 1958, Schiepp 1959, Crous et al. 2017, Gminde). 20@ever Neopyrenopeziza
differs in having paraphyses with pigmented apices and clavate ascospores with tapered ends.
Moreover, Neopyrenopezizaiffers from Patellariopsis in having pulvinate receptacleand
pigmented excipulunDennis 1974, Beaton & Was1978)

Our phylogeny shows that, the genBatellariopsisandMollisia are polyphyletic.

FurthermorePatellariopsis dennisi{G.M.201709-04.3) clustered with our new strain while
Patellariopsis dennisifCBS 174 66) clustered with taxa of Mollisiaee Therefore, we suggest the
generaPatellariopsisand Mollisia require further phylogenetic analyses to establish their generic
limitations.

NeomollisiaEkanayaka & K.D. Hydegen. nov.

Index Fungorum numbel=556279 Facesoffunghumber: FoF 05871

Etymologyi refers to the similarity with the genus Mollisia.

Saprobicon dead stems$exual morph: Apotheciaarising singly sessile slightly erumpent
rounded to irregular in shapReceptacleulvinate.Disc convex.Ectal excipulumcomposedof
blackish cés of textura angularis Medullary excipulumcomposedof hyaline cells oftextura
prismatica Hymeniumhyaline and embedded in a thick geéaraphysesiumerousfiliform, obtuse
and slightly swollen at the apex septate sometimes exceeding the asci imd&éh smooth
aguttulate Asciarising from croziersd-spored unitunicate cylindrici clavate conical and amyloid
apex stipitate base. Ascosporés2-seriate fusoid aseptateghyaling guttulate.Asexual morph:
Undetermined.

Type speciedNeomollisia glatinosa

Neomollisia gelatinos&kanayaka & K.D. Hydesp. nov.
Index Fungorum numbel=556280 Facesoffungi number: FoF 05872; Fig. 10.
Etymologyi refers to the gelatinized hymenium
Holotypei MFLU 18-0701
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Saprobicon dead stemsSexual morph: Apotheca 0.5'1 mm diam, arising singly sessile
slightly erumpentrounded to irregular in shap&eceptaclepulvinate. Margins ash raised and
inrolled. Disc convex.Ectal excipulun80i 35 pm X =32.8 um n = 10) in lower flankscomposed
of, thin-walled, blackish cells oftextura angularis apical cells form vertically striate structures.
Medullary excipuluml8 28 pm (X =24 um n = 10) in lower flanks composed qfthin-walled
hyaline cells otextura prismaticaHymeniumhyaling gelatinized Paraphyse£i 3.5 um wide &
= 3.1 ym n = 20), numerousfiliform, obtuse and slightlgwollenat the apexgelatinized septate
sometimes exceeding the asci in lengthooth aguttulate Asci3843 x 4 4.5 um X =41.4 x 4.1
pm, n = 30), 8-spored unitunicate cylindrici clavate conical and amyloid apesstipitate base
arising from croziers. Ascospor8sll x 2 2.5 um X =9.2 x 2.2 umn = 40), 1i 2-seriatg fusoid,
aseptateghyaling guttulate Asexual morph: Undetermined.

Material examined Russia Rostov regionShakhtyCity District, f or mer sand quar
F y o d meadow saprobic on dead stems $blidago gigantediton (Asteraceag 11 June 2017
Timur S. BulgakoyT-1700 (MFLU 180701).

GenBank accession$ LSU- MK59196Q ITS- MK585004 SSU MK585021 TEF
MK637043 RPB2 MK358463

Notesi According to our studystrainMFLU 18-0701from Russia formed a separate clade
within Loramycetaceae sister tiee Acidomelaniaclade with strong statistical support of 96% (Fig.
7).

The LSU region of our collectioshows similarity to that ofHymenoscyphus vitellinU€BS
139.24)(869/87899% with 2 gaps)Acidomelania panicicoldCBS 137155 (750/75899% with 1
gap) and Mollisia cinerea (CBS 128349)(869/879(99%with 2 gaps) The ITS data of our
collection is similar to that of Mollisia cinerea (BHI-F1978 (741/79693% with 11 gaps)and
Mollisia melaleuca (CBS 589.84)(635/66296% with 3 gaps) Therefore according to the
guidelinesfor introducing new taxarovided byJeewon & Hyd€2016) here we introducéhe new
genusNeomollisiahere

The genusNeomollisiais similar to the generleopyrenopeziz&yrenopezizand Mollisia
by having blackishpulvinate apothecia with vertically striate structures on the excipular surface
cylindric-clavate amyloid asci and ellipsd to fusoid ascospores (Rawlinson et al. 1948tter
1958 Gremmen 1958Schiepp 1959Crous et al. 201,7Gminder 2012). HoweveiNeomollisia
differsin having raised and enrolled margins and a gelatinized hymenium.

Heterosphaeriacea®ehm

Facesoffungnumber: FoF 05873

Taxa are saprobic on dead plant material. Ascomata are apothecial. Apothecia are discoid,
black, sessile, erumpent and gelatinous. The ectal excipulum is composed of debksuia
angularis and medullary excipulum is composed of ceallstextura porrecta Paraphyses are
filiform, clavate and contain many guttules. Asci arspdred, amyloid and arising from croziers.
Ascospores are aseptate, ellipsoid to fusoid and without gel sheath (Leuchtmann 1987). Asexual
morphs are synanamorphityyphomycetous acervulus and ceolomycetous. Conidiomata are
discoid. Conidia are ellipsoid to fusoid with pointed ends, hyaline and aseptate (Leuchtmann 1987).

Notesi According to our phylogenetic analysis this family formed a sefiported clade
close b Drepanopezizaceaand Hydrocinaceag(Fig. 1). Heterosphaeriaceataxa are similar to
Drepanopezizacedeom their ascospores and conidia morphologies (Jaklitsch et al).2016

Heterosphaeria linariagRabenh.) Rehm

Facesoffungi number: FoF 05874; Fi@. 1
Saprobicon dead stemsSexual morph: Apothecia0.5'1 x 0.3 0.6 mm, arising singly, sessile,
slightly erumpent, subsphaerical, blageceptacleupulate.Margins cover the hymeniunat the
beginning and split into lobes at maturiBisc concaveEctal excipulum17i 22 um (X = 20.3 pm,
n = 10) in lower flanks, composed of, thiralled, black cells ofextura angularis
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Figure 10 1 Morphology of Neomollisia gelatinosgMFLU 18-0701 holotypg a Substrate. b
Apothecia on wood. ¢ Cross section of an apatimec d Close up of the cross section of
apothecium at marginsi @ Cylindric-clavate asci. h Septate paraphyses. i Amyloid ascus apex (in
Me | z reagéns.ijl Fusoid ascospores. Scale bars: 100 um d =50 pm eig =10 um h=15

pm, i =5 pum, jil =5 pm.

5 Heteropatella lacera CBS 163 27
7 Heterosphaeria linariae MFLU 15-2764
100| Heterosphaeria patella G M 2014 08 04 1 MF196187

Heterosphaeria patella G M 2014 08 04 1 KY462821

Heterosphaeria ovispora CBS 636 86

8 Heterosphaeria veratri CBS 441 71

91| Heterosphaeria veratri CBS 439 71

Heterosphaeria veratri CBS 554 66

Heterosphaena pulsatillae CBS 639 86

Hydrocina chaetocladia HME4375

0.0080

Figure 11 i Phylogram generated from maximum likelihood analysis of sequences of
Heterosphaeriabased on ITS and LSS equence dat a. MLBP values
nodes Strain/culture numbers are given after the taxon names. This treeed with Hydrocina
chaetocladigHME4375).
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Medullary excipulumd0i 47 pm (X = 43 um n = 10) in lower flanks composed qfthin-walled
hyaline cells otextura porrectaHymeniumhyaline.Paraphysed.8 2 um wide X =1.9 um n =
20), numerousfiliform, obtuse and slightly enlarged at the apaseptateexceeding the asci in
length smooth guttulate.Asci35/50 x 4.56 um (X =43 x 5 um n = 30) arising from croziers
unitunicate cylindric, apex conicalstipitate basearising from croziers. Ascosporest observed.
Asexual morph: Undetermined.

Material examined Russia Arkhangelsk region Akhangelsk City, MaimaksanskyCity
District, floodplain meadowsaprobic on dead stem binaria vulgaris Mill. (Plantaginaceag)3
May 2015 Gennady V. Okatavl-597 (MFLU 152764).

GenBank accession$ LSU- MK591955 ITS- MK58500Q SSUMK585014 TEF
MK637042 RPB2 MK343131

Notesi Our collection from Russia grouped witeteropatella lacerg CBS 163 27) (Fig.
11). ThelTS and LSU data of our collection shows 108#ilarity to that ofHeteropatella lacera
(CBS 163.27)ITS: 532/532100%, LSU: 689/689.00%)

Heteropatellais a ceolomycetous genus which is the sexual morphHeterosphaeria
Heterosphaeria linariaés the sexual morph d¢ieteropatella lacerdGrove1937).

There is a single strain available tdeterosphaeria ovisporéCBS 636.86) in GenBank and
only LSU region available for this strain. Thiteterosphaeria ovispordCBS 636.86) strain is
100% similar to that of our strain and keteropatella laces (CBS 163.27). Considering the
descriptionsof Heterosphaeria linariagRehm 1888) andHeterosphaeria ovisporé_euchtmann
1987) we suggest that both of these speeiesthe same. Morphology of our collection is similar
to the descriptions of Heterospharia linariae (Rehm 1888) andHeterosphaeria ovispora
(Leuchtmann 1987)except having smaller asci. Howeyér our collection we did not observe
ascospores and the ascomata are always clbbeteforethe asci may stilbbeimmature.

Mitrulaceae Rchb.

Facesoffungi number: FoF 05875

Saprobic on dead plant material in shallow water habitats (Redhead 1977). Ascomata are
apothecial. Apothecia are clavate and stipitate. The hymenium is white teitdssh or yellow
orange. The ectal excipulum is composéaells oftextura porrectaand medullary excipulum is
composed of cells ofextura intricata Paraphyses are filiform, cylindrical and with yellow
carotenoid droplets. Asci arespored, cylindrieclavate and arising from croziers. Ascospores are
fusoid to ellipsoid and straight or curved (Redhead 1977, Wang et al. 2005). Asexual morphs are
not recorded.

Notesi This genus was formerly placed (peoglossaceabased on its clavate apothecia
(Redhead 1977). According to phylogenetic relationships it isreatly placed within
Leotiomycetes (Wang et al. 2005).

Gelatinodiscacea&.E. Carp.

Facesoffungi number: FoF 05876

Taxa are saprobic, endophytic or endophytic (Shoji 1985, Seaver 1938, Johnston & Park
2010). Ascomata are apothecial. Apothecia are mosfbulate or discoidsome are tremelloid and
form cerebriform masses which each lobule contains a turbinate apothdtiarectal excipulum
is composed of cells ofextura prismaticato textura angularisto globulosaand sometimes
gelatinized and medullgrexcipulum is composed of cells @xtura oblitato textura porrecteor
textura intricataand sometimes gelatinized. Paraphyses are filiform, cylindrical, apically swollen
and guttulate. Asci are-§pored, amyloid and arising from croziers. Ascosporesedipsoid to
fusoid, hyaline, yellowish or brownish, smooth, with a gelatinous sheath, guttulaté aedplate
(Seaver 1938, Johnston & Park 2010, Huhtinen 19Béhjon & Weste 1976, Baral et al. 2012,
Johnston & Park 2010). Asexual morphs are sparodh Conidia are aseptate, hyaline and
subglobose (Seaver 1938, Johnston & Park 2010).
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Notesi This family produce small gelatinized apothecia. In our study this family formed a
monophyletic clade close thlitrulaceae The generaHelicodendronand Dimorphosporawere
previously classified unddfelotiaceae(Wijayawardene et al. 2018). Sndrasutdhi et al. (2015)
showed these genera are genetically relateGemtinodiscaceaeTherefore here we included
HelicodendrorunderGelatinodiscaceae

Figure 127 Morphology ofHeterosphaeria linariadMFLU 15-2764) a Substrate. b Apothecia on
wood. ¢ Cross section of an apothecium. d Close up of the cross section of apothecium at flanks. e
f Asci and paraphyses @ongo red. Scale bars=c500 um d = 50 pm, ei f = 20 pm.
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71 Ascocoryne sarcoides AFTOL ID 1834
{_rAscocoryne sarcoides HKAS 90651
Ascocoryne cylichnium isolate 4 0 5

Ascocoryne cylichnium VL272

Ascocoryne sarcoides CBS 155 35

84— { Ascocoryne cylichnium M103
Ascocoryne sarcoides CBS 170 56

— Ascocoryne solitaria CBS 738 84

Ascocoryne solitaria FPYF3016

51 Ascocoryne solitaria FPYF3017

i Ascocoryne sarcoides CBS 364 61

% Ascocoryne cylichnium F59

'— Neobulgaria lilacina

Chloroscypha chloromela

100| Ascotremella faginea GM 2015 12 06 1
_‘ Ascotremella faginea GM 2015 10 28
Ascotremella faginea JAC14763

o7 E Neobulgaria alba ICMP 18394
Neobulgana premnophila CBS 243 80
Iee) Chloroscypha cf enterochroma AFTOL 1D67
= _'_— Chloroscypha chamaecyparidis C26 1
100 | Dimorphospora folicola UMB 030 01
100 | Dimorphospora foliicola UMB 034 01
100 Dimorphospora foliicola CBS 221 59
100| Helicodendronwebsteri CBS 745 96
- Helicodendronmicrosporum CBS 100149

Helicodendronmulticatenulatum CBS 266 52
Olla millepunctata KACC45226

100

100

87

0.04

Figure 13 i Phylogram generated from maximum likelihood analysis of sequences of

Gelatinodiscaceabased on ITSand LS8 equence dat a. MLBP val
nodes Strain/culture numbers are given after the taxon names.tr€bas rootedwith Olla
millepunctata(KACC45226)

Ascocoryne sarcoidedacq.) J.W. Groves & D.E. Wilson

Facesoffungi number: FoF 05877; Fig. 14

Saprobicon dead stemsSexual morph: Apothecia2i3 x 1/ 1.5 mm arising in clusters
sessile Receptaclaliscoid, purple to blackDisc concave black. Ectal excipuluml6i 22 pm (X =
20.3 um n = 10) in lower flankscomposed qfthin-walled, light brown to hyaline cells dextura
angularis Medullary excipulunBGi 100 um X = 90 pm n = 10) in lower flanks composed of
thin-walled, hyaline cells oftextura intricata Hymeniumhyaline. Paraphyse®i 3.2 um X = 2.5
pm, n = 20) wide at tipsnumerousfiliform, obtuse andwollenat the apexaseptateexceeding
the asci in lengthsmooth aguttulate Asci135 160 89 um (X = 149.2 x 8.7 umn = 30) arising
from croziers 8-spored unitunicate cylindrical, apex rounded and amylqisdtipitate basearising
from croziers. Ascosporekhi 25 x 4.56 um (X =21 x 5.6 umn = 40), 1i 2-seriate fusoid, 1i
septatehyaline Asexual morph: Undetermined.

Material examined Ching YunnanProvince ShangriLa, Da-cuo NationalPark, opposite of
Bi-Ta Lake alt. 3556m 22 September 20180 Li, HK0O4 (HKAS 90651).

GenBank accessions LSU- MK591999 ITS- MK584973 SSU MK585054 TEF
MK637051, RPB2 MK614731
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Notes i Our collection of Ascocoryne sarcoidefom China grouped withAscocoryne
sarcoides(AFTOL ID 1834) with strong statistical support (71%)d. 13). The ITS data of our
collection shows 99% similarity tAscocoryne saoides(CBS 155.35CBS 170.56)Ascocoryne
cylichnium(strain VL272) andAscocoryne solitaridCBS:738.84). The LSU region of our species
is 99% similar toAscocoryne sarcoidd€BS 364.61CBS 407.69).

Our collection is similar taAscocoryne sarcoidg&uo 2013) however in our collection asci
are slightly longer.

Figure 141 Morphology of Ascocoryne sarcoidg$1KAS 90651) a Apothecia on wood. b Ectal
excipular cells. ¢ Apically swollen paraphysese dCylindrical asci. f Amyloid apex.i$ Fusoid
asospores. Scale bars;d= 20 um d, e=25 pm fik =10 pm.
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MollisiaceaeRehm

Facesoffungi number: FoF 05878

Taxa are saprobic or plant pathogenic. Some form mycorrhizal associations. Ascomata are
apothecial and characterized by discoid receptacle abweith hairs The ectal excipulum is
composedf cells oftextura globulosdo angularisandmedullary excipulum is composed cells
of textura prismatica Paraphysesare filiform, cylindrical or lanceolateapically swollenand
guttulate Asci are 8-spoed amyloid cylindric clavate and mostly arising from croziers
Ascosporesire O 7-septateellipsoid to londfiliform andguttulate (Muller& Hutter 1963 Crous
et al. 2007Nannfeldt 1983Graddon 19901984 Gminder 2012Prasher et al. 200®ennis 192,
Dennis and Spooner 1993). Asexual morphs are sporodoChizliophoresarehyaline to brown
Conidia are unicellular, ellipsoid or phragmosporopblyaline or browrandalso in chains (Sutton
& Ganapathi 1978utin et al. 1996Grunig et al. 2002).

Notesi This forms a sister clade witlhhoramycetaceaeEven the most of taxa of the family
form a monophyletic cladethe generaclassified within the family especially Mollisia and
Trimmatostromaare highly polyphyletic and need more phylogenetic analiseesolve them.

Trimmatostroma abietis CBS 618 84
Trimmatostroma abietis CBS 290 90
Trimmatostroma abietina CBS 290 90
Trimmatostroma abietina CBS 618 84

10} Trimmatostroma abietis CBS 145 97

Trimmatostroma salicis CBS 300 81

Trimmatostroma abietis CBS 300 81
Trimmatostroma salinum CBS 100461
100
Trimmatostroma salinum MZKI| B 962

Trimmatostroma abietina CBS 145 97

Trimmatostroma cordae CBS 418 93

Trimmatostroma betulinum CBS 282 74

Trimmatostroma betulinum MFLU 15-2991

8

Trimmatostroma salicis MFLU 18-0702
%6

Trimmatostroma salicis CPC 13571

—— Pyrenopeziza velebitica CNF 2 1009

02
Figure 15 T Phylogram generated from maximum likelihood analysis of sequences of
Trimmatostromabased on ITSsequence data. MLBR al ues O50% are given

Strain/culture numbers are given after the taxon names. Thastnemtedwith Pyrenopeziza
velebitica(CNF 2 1009).

Trimmatostroma betulinum(Corda) S. Hughes
Facesoffungi number: FoF 05879; Fig. 16
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Saprobicon ded twigs and branchesSexual morph: Undetermined.Asexual morph:
Conidiomata0.5 1.5 mm wide single or in groupsdark brown to blackimmersed acervular
sporodochialConidiogenous cellshort cylindrical, hyaline to light brownmicronematousgiving
rise to long chains of conidia that disarticulate at the surface to fgreyalackio brown powdery
mass.Conidia 10i 15 x 510 pm & = 12.4 x 8.3 pumn = 20), ellipsoid ovoidto globose or
subglobosgsometimes forming irregular aggregations compose#i 6fcells light brown to dark
brown.

Material examined Russia Rostov region KrasnosulinskyDistrict, GornenskyZakaznik
(protected landscapejaprobic on dead twigs and branche8efula pendulaRoth Betulaceak
28 June 2015Timur S. BulgakoyT-848 (MFLU 152991).

GenBank accessiofisLSU- MK591956 ITS- MK584993 SSU MK585016

Notesi Our collection from Russia grouped witlimmatostroma betulinufCBS 282 74)
with strong statistical support (100%) (Fig. 15). The ITS data of our collectib®0% similar to
that of Trimmatostroma betulinufCBS 282.74)745/745100%) The LSU region of our straiis
99% similar to that off rimmatostroma betulinufCBS 282.74)Y411/41599% with no gaps)The
characters of our collection are similar férimmatosroma betulinum (Hughes 1953).
Trimmatostroma saliciss similar to T. betulinum However T. salicis differs in having more
branched conidia thah. betulinum(Hughes 1953).

Figure 16 1 Morphology of Trimmatostroma betulinunfMFLU 15-2991) a Conidioma on

substrate. Crosssectionof conidioma c¢i e Different stages of conidiogenesis.gf Conidiaat
different stages. Scale barssld 0 0 ,cedm 25 eig=10 & m.
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Trimmatostroma saliciCorda

Facesoffungi number: FoF 05880; Fig. 17

Saprobicon deadtwigs and branchesSexual morph: Undetermined.Asexual morph:
Conidiomata 12 mm wide single or in groupsdark brown to blacksemtimmersed acervular
sporodochialConidiogenous cellshort cylindrical, hyaline to light brownmicronematousgiving
rise to long chains of conidia that disarticulate at the surface to fgreyalackio brown powdery
mass.Conidia 10i 15 x 510 uym (x=13.2x 7.6 um, n = 20), ellipsoid to fusoidor subglobose
pale brown to dark browmrise in basipetal chaingmpleto branched.

Material examined Russia Rostov region KrasnosulinskyDistrict, GornenskyZakaznik
(protected landscapeyees on the riverside of KundryuchRaver, saprobic or weak parasitic on
dying twigs of Salix albaL. (Salicaceag 21 May 2014 Timur S. Bulgakoy T75 (MFLU 18
0702).

GenBank accessiofsITS- MK584996

Notesi Our collection T75 from Russia grouped withmmatostroma saliciSCPC 13571)
with strong statistical support (100%) (Fig. 1%he ITS data of our collectioils 99% similar ©
Trimmatostroma salicifCPC 13571)(649/65699% with 3 gapsand 95% toTrimmatostroma
betulinum (CBS 282.74)(480/50695% with 4 gaps) The morphology of our collection is in
agreemenivith the description oT. salicisfrom Hughes (1953).

Figure 17 7 Morphology of Trimmatostroma salicigMFLU 18-0702) aSubstrateb Conidiomata
on substrate. €rosssection ofconidioma d, e Different stages of conidiogenesisgfConidiaat
different stages. Scale barss800e md=20,eig=10 & m.
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Ploettnerulacea&irschst.

Facesoffungi number: FoF 05881

Taxa are saprobic or plant pathogenic (Matheis 19éva& Murray 2016 Meyer& Luttrell
1986 1987). Ascomata are apotheci@pothecia areupulate discoid or urrshapé andsessile or
substipitate The marginsare sometimes covered with pigmented haiffie ectal excipulum is
composedf pigmented cells ofextura globulosao angularisand medullary excipulum hyaline
cells oftextura prismaticaParaphysesrefilifor m, cylindrical or lanceolatandguttulate Asciare
8-spored conical apexand amyloid Ascosporesare Oi 3-septate ellipsoid to longfiliform and
guttulate (Matheis 197 NMera & Murray 2016 Smerlis 196, Meyer & Luttrell 1986). Asexual
morphs are hyphowyeetous or coelomycetou€onidiophoresare phialidic and hyaline to brown
Conidia are ellipsoid to rodshaped or filiform with pointed apicesd Oi 1-septate (Walsh et al.
2018 Travadon et al. 201%5ramaje et al. 201 Marvanova& Barlocher 200 1Goncdves et al.
2012 Duarte et al. 201,856ncz6l& Révay 2003Goodwin 2002King et al. 2013)

Notesi This family formed monophyletic welupported clade witlbrepanopezizaceae
According to our phylogenetic analysthe genusRhynchosporiunshowed a clse relationship
with this family. Similar phylogenetic placement of this gesbewnin Péartel (2016). Therefore
considering the results of our phylogeny and previous literaiveeaddRhynchosporiunto this
family. Some taxa (e.gCadophora Oculimaculg of this family are plant pathogens which cause
stem rotswood decaytrunk hypertrophy and bark cracks in economically important crops such as
cerea) soybean and kiwifruit trees (Travadon et al. 2015).

Cadophora lacrimiformisEkanayaka & K.D. Hydesp. nov.

Index Fungorum numbel=556281 Facesoffungi number: FoF 05882; Fig. 19.

Etymologyi refers to the teashaped ascospores

Holotypei MFLU 16-1486

Saprobicon dead stemsSexual morph: Apothecia300' 500 x 140300 um, arising singly,
sessile, sligtly erumpentReceptacleupulate, blackDisc concave, blackEctal excipuluml6i 21
pm (X = 20.3 um, n = 10) in lower flanks, composed of, thalled, light brown to hyaline cells
of textura angularis Medullary excipulum7i8.5 pm X = 7.6 pm, n = 10) inlower flanks,
composed of, thiwalled, hyaline cells ofextura porrectaHymeniumhyaline. Paraphyse<i 4.5
pm wide X = 3.4 um, n = 20), numerous, filiform, obtuse and slightly swollen at the apex, septate,
branched, smoothAsci 65195 x §11 um X = 77.4 x 9 um, n = 30), -8pored, unitunicate,
cylindrici clavate, apex rounded and amyloid, short stipitate base, arising from croziers. Ascospores
10112 x 4.56.5 um X = 11.5 x 5.6 um, n = 40),i 2-seriate, tear shape, fusoid to ellipsoid, one
side is slighly wider than the other side, tesinaped, sometimes-skptate, hyaline, guttulate.
Asexual morph: Undetermined.

Material examined Russia, Rostov region, Shakhty City District, ruderalized steppe near
Grushevka River, saprobic on dead stem of unidedtiBrassicaceaeherbal plant (perhaps,
Sisymbrium altissimur.), 18 February 2016, Timur S. Bulgakow1T91 (MFLU 161486).

GenBank accessiofisLSU- MK591959, ITS MK585003, SSUMK585020

Notesi Our collection from Russia grouped wi@adophora antareta (CBS 143035) and
Cylindrosporium concentricufCBS 157 35) with the statistical support of 61% (Fig. 18).

The ITS data of our collection shows 96% similarity to thaCaflophora luteelivacea
(ICMP:18084) 623/64996% with 5 gaps). The LSU data otiospecies shows 99% similarity to
that of Cadophora lutealivacea (CBS 128576) §47/85999% with 1 gap) andCadophora
malorum(CBS 260.32)§47/85999%with 1 gap).

The gener&adophoraand Cylindrosporiumare recorded as the asexual genera (Munkvold
& Neely 1989, Khan et al. 2017, Travadon et al. 200wt collection is genetically close to
Cadophoraand Cylindrosporium However, morphology of our collection is similar to sexual
morph characteristics of the other genera witlvettnerulaceaéMatheis1977, Meyer & Luttrell
1986). Ascospores of our collection failed to germinate and we are unable to get the asexual morph
of this species.
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Figure 18 i Phylogram generated from maximum likelihood analysis of sequences of
Ploettnerulaceaebased on ITSse quence dat a. MLBP values . O50%
Strain/culture numbers are given after tga names. The trees rooted with Heterosphaeria
patella(G.M-201408-04-1).

Cadophora microspor&kanayaka & K.D. Hydesp. nov.

Index Fungorum numbel=556282 Facesoffungi number: FoF 05883; Fig. 20.

Etymologyi refers to the small ascospores

Holotypei MFLU 18-2672

Saprobicon dead stemsSexual morph: Apothecial00 200 um wide, arising singly or in
small groups, sessile, erumpent from the substkdéek when freshReceptaclecupulate, disc
concave, disc and the margins are black when fiesal excipulun®li 23 um X =21.7 um, n =
10) in margins and upper flankg,3cell layers deep, cell walls are thick, blackish cellsegfura
globulosa Medullary excipulum6i8 pm (X = 7.3 um, n = 10) in upper flanks, composed of
narrow, long, thiavalled, hyaline cells ofextura epidomoideaHymeniumhyaline. Paraphyses
1.211.8 um wide ¥ = 1.5 um, n = 20), numerous, filiform, branched, septate, hyaloute at the
apex, not exceed asci in lengisci 31138 x 56 um (X = 33.8 x 5.5 um, n = 30)-8pored,
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unitunicate, cylindricclavate, rounded or medium conical at the apex, amyloid, stipitate base,
arising from croziers. Ascosporés10 x 1.53 pm (X = 81 x 2.3 um, n = 40), muHseriate,
fusoid-clavate, aseptate, hyaline, with®guttules Asexual morph: Undetermined.

Material examined UK, Calbourne Stream, Isle of Wight, é&piaceaestem, 11 May 2015,
E.B.G. Jones, GJ 154b (MFLU -B%72).

GenBank acessionsi LSU- MK591966, ITS MK584939, SSU MK585027, RPB2
MK373055

I

Figure 191 Morphology of Cadophora lacrimiformigMFLU 16-1486 holotypg a Substrate. b
Apothecia on wood. ¢ Apothecium on wood. d Cross section of an apothecium. e Close up of the
cross section of apothecium at margins. f Apically swollen paraphyses. g Ascospores. h Amyloid
ascus apexI k Cylindric-clavate asci. Scale bars=dl00 pm e, itk =20 um f =30 um gih=10

pm.
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Notesi Our collection from UK grouped witl®adophora orbidicola strains (JS1322014
UAMH8152) from Austria and Canada (Fig. 18) wjhor statistical support (50%) and this clade
forms a sister clade t€ollembolisporaclade.

The ITS region of our collection is similar to that Rhexocercosporidium panaci&14)
(551/60192% with 13 gaps)Rhexocercosporidiurap. (P1743)549/60291% with 15 gaps)ynd
Cadophora orchidicola(JS1322014)(546/60091% with 15 gaps) The LSU region of our
collection is similar toMycochaetophora gentiana@MAFF 239231)(1061/115692% with 20
gaps) Rhexocercosporidium carota@MUT:4963) (1055/115192% with 25 gaps) Pirottaea
brevipila (CBS 309.58)(1061/115192% with 22 gaps)and toPirottaea strigosa(CBS 308.58)
(1056/115691%with 25 gaps)

The genudirottaeais genetically réated to the familyHelotiaceae However morphology
of our collection shows some similarity the genusPirottaea by having blackish apothegia
textura globulosaxcipular cellscylindric-clavate amyloid asci (Dougoud et al. 2012). Moreqgver
some of tke taxa currently placed ithe genusPirottaea were previously placed irthe genus
Ploettnerula which is the type genus &floettnerulacea¢Dougoud et al. 2012). Furthermor
phylogeny (Fig. 18) shows that the ger@sdophorais polyphyletic andCadghora orchidicola
may require a new geric name in near future.

Considering genetic relatedness here we keep our collection as a new sp€eidstiora
A wide range of taxon sampling and sequence data from different genetic markers are required to
stablize the phylogeny o€adophoraspp.

Rhexocercosporidiunspl

Facesoffungi number: FoF 05983; Fig. 21

Saprobicon conifers.Sexual morph: Apothecia300' 350 x 400500 um superficial, mostly
solitary, black, closed when immature and opening by a radidl apthe center of the disc at
maturity. Ectal excipulum60i 65 pm (X = 63 um, n = 10) wide, comprising with cells tefxtura
angularis outer cells are blackish while inner cells are hyalMedullary excipulun8i 12 pm (X
= 11 um, n = 10)in lower flanks,composed of, thiwalled, hyaline cells otextura oblita.
Peridium 60i 65 pm (X = 61 pm, n = 10) wide, comprising with dark brown cellstextura
angularis Paraphysed.5 2 um wide K = 2.4 um, n = 20), numerous, filamentous, septate, obtuse
apex.Asci60i 75 x §12 um X = 68 x 9 um, n = 30) unitunicate, cylindrical, conical and-non
amyloid apex, short stipitate, arising from crozieAscosporenot observedAsexual morph:
Undetermined

Material examinedi Russia, Arkhangelsk region, Akhangelsk City, iMaksansky City
District, saprobic on dead stem Dhalictrum flavunmL. (Ranunculacege 22 May 2015, Gennady
V. Okatov, 588 (MFLU 152755).

GenBank accessiofisiTS- MK584999, SSUMK585013

Notesi Our collection from Russia grouped wifladophora finladicaandCylindrosporium
olivae (CBS 218 54) and these three strains formed a clade baR&letacercosporidiurnlade
(Fig. 18). The ITS region of our collection is similar to thaPabttaea senecioniéCBS 307.58)
(568/59396% with 1 gap),Cadophoracf. olivo-luteacea(GPO_LL_01_G9)%65/59096% with 1
gap) andPyrenopeziza ebu(iCBS 328.58) §69/59596% with 5 gaps)Cadophora luteelivacea
(PhiK3II) (566/59495% with 1 gaps) andRhexocercosporidium panacid©AOM 235605)
(566/59495%with 3 gaps).

The genusPyrenopezizagenetically related to the familiollisiaceae and Pirottaea to
Helotiaceae However morphology of our collection shows some similarity to the genera
Pyrenopezizaand Pirottaea by having blackish apothecidextura globulosaexcipulr cells,
cylindric-clavate, amyloid asci and ellipsoid to fusoid ascospores (Rawlinson et al. 1978, Hutter
1958, Gremmen 1958, Schiepp 1959, Crous et al. 2017, Gminder 2012, Dougoud et al. 2012).
However in our collection we did not observascospores anthe collection is immaturelhe
collection did not mature aftan vitro incubation. Thereforehere we name this collection as
Rhexocercosporidiurspl.
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Figure 20 7 Morphology of Cadophora microsporgMFLU 18-2672 holotypg a Substrate. b
Apothecia @ wood. ¢ Apothecium on wood. d Cross section of an apothecium. e Vertical section
of the apothecium at margin. f Aseptdieanched paraphyseag.j Cylindrical ascik Amyloid ring

at apical apexi o Clavate ascosporeScale barsh =200 pm ¢ =100 um d =70 pm, e = 60 um,

f1j =10 um, kio =5 pm.
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