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Abstract

The class Dothideomycetas the largest and most ecologically diverse class of fungi,
comprising endophytes, epiphytes, saprobes, human and plant pathogens, lichens, and
lichenicolous nematode trapping anadk-inhabiting taxa. Members of this class are mainly
characterized by bitunicate asci with fissitunicate dehiscence, and occur on broad range of hosts in
aguatic and terrestrial habitats. Since the last monograph of families of Dothideomycetes in 2013,
numeous novel species, genera, families and ortiense beerdiscovered. This has expanded
information whichhas ledto the modern classification in Dothideomycetes. In this paper, we
provide a refined updated document on families of Dothideomycetes with asaplon
Dothideomycetidae and Pleosporomycetidae. We adbepé orders with 25 families antbur
orders with 94 families in Dothideomycetidae and Pleosporomycetidae, respectively. The new
family Paralophiostomataceaés introduced in Pleosporaleg&€ach &mily is provided with an
updated description, notes, including figures to represent the morphology, list of accepted genera,
and economic and ecological significances. We also provide an overall phylogenetic tree of
families in Dothideomycetes based ommimned analysis of LSU, SSU, fiband tefl sequence
data, and phylogenetic trees for each omdddothideomycetidae and Pleosporomycetidzamily
level trees are provided for the families which include several gesneraasviycosphaerellaceae
and Terabsphaeriaceae Two new genera L{gninsphaeriopsisand Paralophiostoma are
introduced.Five new speciesRiatrisopora borsei Comoclathris galatellagLigninsphaeriopsis
thailandicg Paralophiostoma hysterioideand Torula thailandicg are introduced badeon
morphology and phylogeny, together witline new reports andgsevennew collections from
different families.

Key words i 6 new taxai Capnodiales Dothideales Glonialesi Hysterialesi Myriangialesi
Mytilinidiales T new familyi new generd new sgciesi Pleosporales Phylogenyi Taxonomy

Introduction

The class Dothideomycetes was estimated to coofsi®,000 species (Kirk et al. 2008). This
is the largest and most ecologically diverse class of ascomycetes previously known as
Loculoascomycete (Nannfeldt 1932, Luttrell 1955, JanEBavre 1971, Barr 1979a, b, Eriksson
1981, Reynolds 1971, Tehler 1990, 1995, Letr@atinou et al. 1994, Barr & Huhndorf 2001, Liu
& Hall 2004). Members of Dothideomycetes are mostly characterized by ascolocuanaasc
development and bitunicate, fissitunicate asci (Nannfeldt 1932, Luttrell 1955, Eriksson 1981, Barr
& Huhndorf 2001, Hyde et al. 2013). Arthoniomycetes and Eurotiomycetes also share these
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characters, thus, it was unclear whether Dothideomycetes hatttdtenotypic apomorphies on

which the class could be characterized (Hyde et al. 2013). Phylogenetic studies of Dothideomycetes
have been provided by several authors, such as Schoch et al. (2009a), Nelsen et al. (2009, 2011a),
Hyde et al. (2013), and Liet al. (2017a), and provide good support for the Dothideomycetes
lineage. Lumbsch & Huhndorf (2010) provided an Outline of the Ascomycota and accepted 41
families comprising 249 genera in Dothideomycetes (13 families and 74 genera in subclass
Dothideomycédae, 28 and 175 genera in Pleosporomycetidae), and 116 genera asnpen&sa

sedisin Dothideomycetes. In Pleosporales, 28 families and 175 genera were accepted, with 12
genera listed as geneirecertae sedisHyde et al. (2013) illustrated 138 datBbomycete genera,

and provided descriptions, notes and discussed their taxonomic placement. They accepted 105
families in Dothideomycetes and suggested which genera should be placed in these families based
on an updated outline of the Ascomycota provided Ulumbsch & Huhndorf (2010). In
Pleosporales, Hyde et al. (2013) accepted 88 families. These arrangements were mostly based on
morphology and phylogeny. Liu et al. (2017a) provided guidelines of using divergence estimates in
the classification of Dothideoynetes. They recommended that subclasses of Dothideomycetes
should have evolved between 235 and 250A (crown age) and 26322 MYA (stem age),

orders should have evolved between 100 and\228. (crown age) and 130 and 3MYA (stem

age), and families sh@i have evolved between 20 and 1BDYA (crown age). They also
suggested that some genera should be raised to family level based on divergence estimates (Liu et
al. 2017a). This additional evidence can help further resolve the classification of Dothidesmyce

The aim of this paper is to bring together data on the orders, families and genera of
Dothideomycetidae and Pleosporomycetittapromote discussion and research on this fascinating
class. Our classification is not definitive, but is a working doauntleat can be changed and
improved as data comes to light. By providing notes on each order, family and genus, we hope to
initiate research in areas that are unresolved or controversial. The ndté8 ¢amiliesand 988
generain Dothideomycetidae and édsporomycetidaare written by 80 authors and therefore it
was not possible to standardize the text. For
cellul ar pseudoparaphyses, while other prefer
authors use I+,-] J+, 3 or amyloid or inamyloid, all of which are acceptable. Some entries are
longer than others as it was not possible to get authors to completely standardize their entries.
Pseudoparaphyses are one of the characters that definddaotiycetidae and Pleosporomycetidae
and have been given less attention. In earlier classifications, cellular and trabeculate
pseudoparaphyses were considered important characters of Dothideomycetes orders and
Melanommatales was defined as having trabecillag et al. (2000) looked at the significance of
pseudoparaphyses in Loculoascomycete (Dothideomycete) taxonomy using molecular data and
found that having trabeculae was not significant at the ordinal level and thus Melanommatales was
reduced to familydvel under Pleosporales. The nature of pseudoparaphyses are often difficult to
discern, especially for the novice mycologist (Taylor et al, 2004). Cellular pseudoparaphyses are
usually wider than 2 um, and generally do not anastomose (join togetherjgalttias may often
occur above the asci and may or may not be in a gelatinous matrix (Figs 108, 157). Trabeculate
pseudoparaphyses (Fig. 88), on the other hand, are usually 1 pm wide or less, clearly anastomose
between the asci and are embedded in a gelati matrix. However, the distinction is not always
clear and cellular pseudoparaphyses in small ascomata or those will small spores may be thinner
and appear to be trabeculae. However, in most cases they would not anastomose between the asc
as in trabedate pseudoparaphyses. In this paper, we use trabeculae or trabeculate
pseudoparaphyses as those with a diameter of around 1 um, which clearly anastomose between the
asci and are clearly embedded in a gelatinous matrix (Fig. 88), while cellular pseubpgpesap
include all other types.

This paper i s based on the previous public
2013) which was the latest update and the most complete monograph of families in
Dothideomycetes, included in Wijayawardene et all {27 a ) who provided ON
Ascomycot ab. Divergence time estimates from L
rearrange the internal classification of this class. We included all published data that we could
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locate in 2019 and havalso included some data that we were aware of up to the date of
publication. This work will be an update of Dothideomycetes and useful for the research regarding
Dothideomycetidae and Pleosporomycetidaer the next years, and will be further refined when
numerous new data are provided as additional evidence. This monograph, however, can be
improved and streamlined in future editions or updated in the webpage dothideomycetes.org. (Pem
et al. 2019a).

Materials & Methods

Layout of the paper

Each family arrently accepted iothideomycetidae and Pleosporomycetigaatroduced
with descriptions and important notes on history and current taxonomic placement. Accepted
genera including the type species, and notes are provided. Basionyms are listed genaacnd
type species, while all other synonyms can be found in Index Fungorum (2020). Estimates of
accepted species for each genus is provided mainly based on data in Species Fungorum (2020),
with species transferred to other genera or species not ineinged. The number of species with
sequence data available in public databases (GenBank) is provided for each genus. Morphological
features of each family are illustrated by representative photographic plates from type herbarium
specimens, or new spediesw collections with sequence data. Drawings are provided for families
for which we were unable to obtain herbarium specimens or fresh collections. Notes on the
ecological and economic significance are also provided for each family.

Molecular phylogeny

Phylogenetic trees of each order are provided, except for orders where too little sequence data
is available. Trees for each order include representatives from all genera that have sequence data.
Phylogenetic trees of families with high numbers of genesapaovided separately from order
level trees, such a$?haeosphaeriaceaePleosporaceae and Teratosphaeriaceae In the
phylogenetic trees of families in Dothideomycetes (Fig. 1), representative sequence data of each
family from Dothideomycetes were obtathéfom GenBank following previous publicatioreg.

Schoch et al. (2009a), Hyde et al. (2013), Liu et al. (2017a), Crous et al. (2019a, b). Datasets for
each partition were aligned by using MAFFT (Katoh et al. 2019), and optimized manually using
Bioedit (Hall 2004). Orbilia auricolor (AFTOL-ID 906) andO. vinosa(AFTOL-ID 905) were
selected as the outgroup sequence based on phylogenetic placement in Beimforde et al. (2014).
Four genes which are large subunits ribosomal RNA (LSU), the second largest sdilRINA
polymerase Il (rp¥2), small subunits ribosomal RNA (SSU), and the translation elongation-fiactor
alpha (tefl) were applied in this analysis. All absent genes were coded as missing data.
Phylogenetic trees based on individual gene partitions (a#tahown) were congruent with the
combined LSU, rpt2, SSU, and tefl data sets. Although, the positions of some families were not
constant, they are considered as distinct families. The phylogenetic analyses of the combined LSU,
rpb-2, SSU and tefl sequnee data were performed using maximum likelihood algorithms in
RAXML and Bayesian analyses.

Maximum likelihood analysis (ML) was performed in raxmlGUIv.0.9b2 (Silvestro &
Michalak 2012). The search strategy was set to bootstrapping and the analysisgoeusing the
GTRGAMMAI model. The number of replicates was inferred using the stopping criterion
(Pattengale et al. 2009). The bootstrap values expressed from 1,000 repetitions by RAXML analysis
which are equal or greater than 70 % are given to the lefaf node (Fig. 1). The best fit model
of evolution was performed in MrModeltest 2.2 (Nylander 2008). In Bayesian phylogenetic
analyses, posterior probabilities (PP) were set by MCMC sampling in MrBayes v3.1.2
(Huelsenbeck & Ronquist 2001, Zhaxybayeva &garten 2002), following the details in Cai et al.
(2006a, 2008). The first 20 % were discarded, and the remaining trees were used for calculating
posterior probabilities. Posterior probabilities values (PP) from Bayesian analysis which are equal
or greate than 0.90 are given on each node (Fig. 1). Phylogenetic tree was viewed in FigTree
v.1.4.0 (Rambaut 2014).
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The methods above were applied for most of the phylogenetic trees shown in this paper.
Other additional methods are mentioned in the legend bf azalysis.

Molecular clock analysis

The calibration point for Capnodiales crown based on the fos$ilethcapnodiaceagvas
used normal distribution with mean = 100, SD = 150, and 97.5 % of Cl = 346 MYA (F#tega
et al. 2016, Hyde et al. 2017, Hmagan et al. 2016a, 2018, Samarakoon et al. 20I8a)crown
age of the Dothideomycetes was calibrated using the secondary calibration, normal distribution
with mean = 290, SD = 30, and 97.5% of Cl = 349 MYA following Phukhamsakda et al. (2016),
Liu et al (2017, 201&) and Zhang et al. (20b® In the MCC tree, node bars indicate 95 %
confidence intervals for the divergence time estimates (Beimforde et al. 2014 CPtega et al.
2016, Hongsanan et al. 2016a, 2018, Samarakoon et al. 2016, HydeOd{7al.\Molecular dating
analysis was carried out in BEAST package.10.2(Drummond et al. 2012). The same aligned
data set from phylogenetic analyses for each gene partition were loaded to BEALRLAto
adjust parameters and generate the XML filel &l these gene partition comprises the same
number of taxa, and names. Unlinked substitution and clock models were applied in the analysis to
independently estimate each gene partition. Taxa sets were generated to add calibration
information, associated ith the most recent common ancestor (TMRCA). The best fit of
substitution models were selected based on jModeltest2.1.1 for each gene p&TiRsi+G was
selected for all gene regiansognormal distribution with uncorrelated relaxed clock model was
apdied. The speciation of nodes in the topology was performed using Yule process tree prior with
a randomly generated starting tree. The analyses were rugO@million generations, with
sampling parameters every 5000 generations. The effective sam@gB&8) were checked in
Tracer v.1.6. using the *.log file created by BEAST program. The acceptable ESS values are higher
than150 The first 20 % representing the bumphase were discarded. The remaining trees were
used to combine in LogCombiner1vi02. A maximum clade creditability (MCC) tree was
generated by summarized and estimated data in TreeAnnothttd.2. The MCC tree was viewed
in FigTree (Rambaut 2014).
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Lindgomycetacea@ZhangH, Hongsanars, Wanasinghe DNHydeKD)
LizoniaceagHongsanarg, Boonmees, HydeKD, McKenzieEHC)
Longiostiolacea¢Phukhamsakd&, JeeworR)

Longipedicellataceaée SilvaNl, Phukhamsakd@&, Hyde KD)
Lophiostomatacea@ ibprommaS, Hongsanais, Wanasinghe DNHydeKD)
Lophiotrematacea@AluthmuhandiramlVS, Wanasinghe DNMcKenzieEHC)
Macrodiplodiopsidacea@VijayawadeneNN, Rathnayaka#R, Wanasinghe DN
MassariaceaéChethan&WT, McKenzieEHC, HydeKD)
Massarinacea¢Phukhamsakd&, Wanasinghe DNHydeKD)
MelanommataceagTian Q, Wanasinghe DNHongsanars, JeeworR, McKenzieEHC)
Morosphaeriacea¢SarmaVvV, Luo ZL, JonesEBG, Bao DF)
Mycoporacea€dHongsanarg, Rathnayak#R, McKenzieEHC)
Neocamarosporiaceg&andamalD, Wanasinghe DNHydeKD)
Neohendersoniaced&armaVvV, AluthmuhandiramdVs, Liu JK, HydeKD)
Neomassariacea@riyawansaHA, MapookA, Hongsanard)
Neomassarinacea®&'ang J Phukhamsakd€&, JeeworR)
Neophaeosphaeriacegelongsanars, Karunarathnad, Wanasinghe DNHydeKD)
Neopyrenochaetaced@beywickramaP, JayasiriSC)
NigrogranaceagWanasinghe DNLiu JK, McKenzieEHC, HydeKD)
Occultibambuaceae(ZhangJF, ZhangH, HydeKD, McKenzieEHC)
OhleriaceagHongsanars, HydeKD, McKenzieEHC)
Parabambusicolacea@Vanasinghe DNHydeKD, McKenzieEHC)
ParadictyoarthriniaceaéDoilom M, Wanasinghe DNMcKenzieEHC)
Paralophiostomatacea@iranjan M,SarmaVvV, Wanasinghe DNJeeworR)
Parapyrenochaetaceg@luthmuhandiramlVS, Hongsanary, HydeKD)
PericoniaceadLiu NG, Wanasinghe DNLiu JK)
Phaeoseptacea@beywickramaP, BoonmeeS, Wanasinghe DNHydeKD)
Phaeosphaeriacea@hookamsal, TennakoorDS, JeeworR, McKenzieEHC)
PleomassariaceaChethan&WT, Wanasinghe DNHyde KD, McKenzieEHC)
Pleomonodictydaceagiongsanars, Li JF, Wanasinghe DNHydeKD)
PleosporaceaéPemD, Hongsanais, Wanasinghe DNJeeworR)
Pseudoastrosphaeriellaceé#iangHB, PhookamsakR, Jone€EBG)
Pseudoberkleasmiace@idongsanars, TibprommaS, Wanasinghe DNHydeKD)
Pseudocoleodictyosporaceéearishchandrd®, Doilom M, Wanasinghe DN
PseudolophiotrematacegdPhukhamsakd@&, Hongsanars, Harishchndrd)
PseudomassanaceagPhukhamsakd@&, JeeworR)
Pseudopyrenochaetacefidongsanars, BaoDF, HydeKD, McKenzieEHC)
Pyrenochaetopsidaced&ibprommas, Hongsanars, HydeKD, McKenzieEHC)
Roussoellacea@®hookamsakR, Wanasinghe DNHyde KD, McKenzieEHC)
Salsugineacea@ ibprommasS, HydeKD, McKenzieEHC)
ShiraiaceadJiangHB, BhunjunCS, HydeKD, McKenzieEHC)
SporomiaceaéPhukhamsakd@&, TibprommaS, Hongsanars, McKenzieEHC, HydeKD)
Striatiguttulacea€ZhangSN, Liu JK, HydeKD)

SulcatisporaceaéBundhunD, Wanamghe DN McKenzieEHC)
TeichosporaceaglennakoorDS, Hongsanars, Wanasinghe DNMcKenzieEHC)
Testudinacea€SarmaVvV, Devadathd, Jone€BG, Wanasinghe DN
Tetraplosphaeriaceag@.iu NG, Hongsanars, JeeworR, HydeKD)
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ThyridariaceagTian Q, Jone€EBG, McKenzieEHC, Liu JK)

TorulaceagLiu NG, Wanasinghe DNHydeKD, Liu JK)
Trematosphaeriaceag@®ayarathneViC, Jone€EBG, McKenzieEHC)
TzeananiaceafAriyawansaHA, Hongsanars, HydeKD)
WicklowiaceadAriyawansaHA, Hongsanars, RajaH, Wanasinghe DNHyde KD)
ZopfiaceagDoilom M, Hongsanars, Jone€BG, Liu JK)

Outline of Dothideomycetes
For aders and familieancertae sedisin Dothideomycetes see Hongsanan et al. (2020) and
Dothideomycetes genenacertae sedisee Wijayawardene et al. (2020).

Dothideomycetidae

CapnodialesWoron.

Aeminiaceael. Trovao, |. Tiago & A. Portugal
AeminiumJ. Trovao et al.

AntennulariellaceaéWoron.
Achaetobotry®8at. & Cif.
AntennulariellaWoron.
EumelaSyd.

CapnodiaceadSacc.) Hohn. ex Theiss.
CapnodiumMont.
ChadocapnodiunHongsanan & K.D. Hyde
Conidiocarpusworon.

FumiglobusD.R. Reynolds & G.S. Gilbert
LeptoxyphiunSpeg.

LimaciniasetaD.R. Reynolds
Readerielliopsirous & Decock
ScoriadopsisMend.

ScoriasFr.

Cladosporiacea®&ann.
AcroconidiellaJ.C. Lindg. &Alippi
Cladosporiuniink
Davidiellomyce<rous
GraphiopsisTrail
Neocladosporiund.D.P. Bezerra et al.
Rachicladosporiun€rous et al.
Toxicocladosporiun€rous & U. Braun
VerrucocladosporiunkK. Schub. et al.

Cystocoleaceakocq. ex Licking et al.
CystocoleusA. Massal.

Dissoconiacea€rous & de Hoog
Dissoconiunde Hoog et al.
GloboramichloridiumY. Marin & Crous
Pseudoveronae@rous & Batzer
RamichloridiumStahelex de Hoog
UwebrauniaCrous & M.J. Wingf.

EuantennariaceaedHughes & Corlett
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Capnokym S. Hughes
EuantennariaSpeg.
Hormisciomyce8at. & Nascim.
PlokamidomyceBat. et al.
RasutoriaM.E. Barr
StrigopodiaBat.
TrichothallusF. Stevens

ExtremaceagQuaedvl. & Crous
Castanedospor&. Delgado & A.N. Mill.
ExtremusQuaedvl. & Crous
Paradeviesia Crous
Petrophilade Hoog & Quaedvl.
PseudoramichloridiunCheew. & Crous
SaxophilaSelbmann & de Hoog
StaninwardiaB. Sutton
VermiconiaEgidi & Onofri

Johansoniaceadoilom et al.
Johansoni&Bacc.
OrthobellusSilva & Cavalc.

Metacapnodiaceaélughes & Corlett
CapnobotrysS. Hughes
Hyphosoméayd.
Metacapnodiungpeg.

Mycosphaerellaceakindau (Accepedgenera based on molecular data)
AcervuloseptoriaCrous & Jol. Roux
Amycosphaerell®uaedvl. & Crous
Annellosympodiell&€rous & Assefa
Apseudoercosporellavideira & Crous
AsperisporiunMaubl.
Australosphaerelld/ideira & Crous
Brunneosphaerell&€rous
BrunswickiellaVideira & Crous
Camptomeriphila&Crous & M.J. Wingf.
Caryophylloseptoria/erkley et al.
Catenulocercospor&. Nakash. et al.
CercoramulariaVideira et al.
CercosporaFresen.
CercosporellaSacc.
Cercosporidiuntarle
ChuppomyceVideira & Crous
ClarohilumVideira & Crous
Clypeosphaerell&uatimosim et al.
Collapsimycopappué. Hashim. et al.
CollarisporaVideira & Crous
Coremiopassal@a U. Braun et al.
Cytostagonospor8ubak
Deightonomyce¥ideira & Crous
DevonomyceVideira & Crous
DictyosporinalL.M. Abreu et al.
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DistocercosporaN. Pons & B. Sutton
DistocercosporasteYideira et al.
DistomycovellosiellaJ. Braun et al.
DothistromaHulbary
EpicoleosporiunVideira & Crous
Exopassalord/ideira & Crous
Exosporiuniink
ExutisphaerellaVideira & Crous
Filiella Videira & Crous

Fulvia Cif.

FusoidiellaVideira & Crous
GraminopassalordJ. Braun et al.
HyalocercosporidiunVideira & Crous
HyalozamidiumU. Braun et al.
JanetiaM.B. Ellis

LecanosticteSyd.
Madagascaromyced. Braun et al.
Microcyclosporellal. Frank et al.
Micronematomycell. Braun et al.
MiuraeaHara

MycodiellaCrous
Mycosphaerelloide¥ideira & Crous
MycovellosiellaRangel
Neo@ratospermaCrous & Cheew.
Neocercospord. Bakhshi et al.
Neocercosporidiunvideira & Crous
Neodeightoniell&Crous & W.J. Swart
Neomycosphaerell@rous
NeopenidiellaQuaedvl. & Crous
Neophloeosporé). Braun et al.
Neopseudocercospofarous
NeopseudocepsporellaVideira & Crous
NeoramichloridiumPhookamsak et al.
NeoseptoridQuaedvl. et al.
NothopassalordJ. Braun et al.
Nothopericoniellavideira & Crous
Nothophaeocryptopugideira et al
Nothotrimmatostrom&rous
PachyramichloridiunVideira & Crous
PallidocercosporaCrous
PantosporeCif.
Paracercospordeighton
ParacercosporidiunVYideira & Crous
Paramycosphaerell&rous & Jol. Roux
Paramycovellosiell&/ideira et al.
Parapallidocercospord/ideira et al.
PassaloraFr.

Phaeocercospor&rous
PhaeophlesporaRangel
Phaeoramulariaviunt.-Cvetk
Phloeosporanallr.

PiricaudaBubak
Pleopassalora/ideira & Crous
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PleuropassalordJ. Braun et al.
PluripassaloraVideira & Crous
PlurivorosphaerelleOD. Hassan & T.H. Chang
PolyphialoseptoriadQuaedvl. et al.
PolythrinciumKunze

ProtostegiaCooke
Pseudocercospor&peg.(= PrathigadaSubram.)
PseudocercosporellBeighton
Pseudopericonielldideira & Crous
Pseudophaeophleospo Nakash. et al.
PseudozasmidiuMideira & Crous
RagnhildianaSolheim
RamulariaUnger(= Mycosphaerellq
RamulariopsisSpeg.

RamulisporaViiura

Rhachisphaerell&d). Braun et al.
Rosisphaerell&/ideira & Crous
RuptoseptoridQuaedvl. et al.
Scolecostigmin&). Braun

SeptoriaSacc.

Sonderhenidd.J. Swart & J. Walker
SphaerulinaSacc.

Stromatoseptoa Quaedvl. et al.
Sultanimyce¥ideira & Crous
TrochophoraR.T. Moore
Uwemycedlern-Restr. et al.
VirosphaerellaVideira & Crous
XenomycosphaerellQuaedvl. & Crous
Xenopassalor&rous
XenoramulariaVideira et al.
Xenosonderheni@€rous
XenosonderhenioasVideira & Crous
ZasmidiumFr. (= PericoniellaSacc fide-Quaedvlieg et al. 2013)
ZymoseptoridQuaedvl. & Crous

Doubtful genera in Mycosphaerellaceae
AchorodothisSyd
AcrodesmisSyd.
AcrothecaFuckel
Allantophomoide$.L. Wei & T.Y. Zhang
AnematidiunGronchi
AnguillosporellaU. Braun
AnnellophoraS. Hughes
Annellophragmig&Subram.
AnnellosympodidcTaggart et al.
Asteromidiuntpeg.
Berteromyce€if.
Biharia Thirum. & Mishra
BryopeltaDobbeler & Poelt
CamptomerisSyd
Ceratospermé&peg.
Cercodeuterospor&urzi
CercoseptoridPetr.
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Cercospermds. Arnaud ex B. Sutton & Hodges
Cercosphaerell&leb.
CercosporinaSpeg.
CercosporiopsiMiura
CercostigmindJ. Braun
Ciferriella Petr.
CladosporiellaDeighton
ClypeisporaA.W. Ramaley
ColletogloeunPetr.
CyclodothisSyd. & P. Syd.
DearnessiaBubak
DenticulariaDeighton
Dictyodesmiuns. Hughes
DidymariaCorda
DidymellinaH6hn.
DidymochoraHo6hn.
ElleteveraDeighton
EpisphaerellaPetr.
EriocercosporaDeighton
EriocercosporellaRak. Kumar
EuryachoraFuckel
Fusicladiela Hohn.

Gillotia Sacc. & Trotter

Gloeocercospor®.C. Bain & Edgerton ex Deighton

GomphinariaPreuss
HaplodothisHohn.
HawksworthiandJ. Braun
HelicominaL.S. Olive
HoornsmaniaCrous
HyalodictysSubram.
HyalodothisPat. & Har.
Isariella Henn.
IsariopsellaH6hnN.
IsariopsisFresen.
JaczewskielldMurashk.
JahniellaPetr.

LaocoonJ.C. David
Lecanostictopsi8. Sutton & Crous
Lembosiopsigheiss.
Lophiosphaerellddara
MarcosiaSyd. & P. Syd.
MegaloseptoridNaumov
MelanodothisR.H. Arnold
MicrocyclusSacc., Syd& P. Syd.
MicronectriellaHo6hn,
MycoporisClem.
Neoovularial. Braun
Neoramularial. Braun
Oedotheasyd.
OphiocarpellaTheiss. & Syd.
OreophyllaCif.
OrmathodiuntSyd.
Ovosphaerelld.aib.
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Parastenellal.C. David
PhacelliumBonord.
Phaeophloeosporell&rous& B. Sutton
PhlyctaeniellaPetr.

PleurovulariaR. Kirschner & U. Braun
Polysporellaworon
Pseudocercosporidiueighton
Pseudodidymari&). Braun
Pseudophaeoramularid. Braun
Pseudopucciniddohn.
Pseudostigmidiuritayo
Pseudovulariéspeg.
Quasiphloeosp@ B. Sutton et al.
Ramularisphaerell&leb.
RhabdosporgDurieu & Mont.) Sacc.
Rhopaloconidiuntetr.
Rosenscheldiell@heiss. & Syd.
Scirrhia Nitschke ex Fuckel
SemipseudocercospodaVl. Yen
SeptocylindriunBonord. ex Sacc.
Septocytdetr.

SeptopatelldPet.

Septoriopsissonz. Frag. & M.J. Padl
Septorisphaerell&leb.
SirosporiumBubék & Serebrian.
Sphaerellotheciurdopf
SpilosphaeriaRabenh.

Stenellopsi®. Huguenin
Stenospordeighton

StictoseptdPetr.

StigmidiumTrevis

TandonellaS.S. Prasad & R.A.B. \fma
TapeinosporiunBonord.
UtrechtianaCrous & Quaeduvl.
VerrucisporotaD.E. Shaw & Alcorn
VirgasporiumCooke

Walkeromyce3 haung

Neodevriesiacea®uaedvl. & Crous
NeodevriesidQuaedvl. & Crous
TrichomeriumSpeg.

PhaeothecaceaParveaux, in Crous et al.
Phaeothecdigleret al.

PhaeothecoidiellaceaK.D. Hyde & Hongsanan (Nowamycetacea€rous)
Chaetothyrinarheiss.
Exopassalora/ideira & Crous
Houjia G.Y. Sun & Crous
Nowamyce€£rous
Phaeothecoidiell8atzer & Crous
Rivilata Kohlm. et al.
Sporidesmajordatzer & Crous
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TranslucidithyriumX.Y. Zeng & K.D. Hyde

PiedraiaceaeViégas ex Cif. et al.
PiedraiaFons. & Leao

Racodiacead.ink
Racodiuntfr.

Schizothyriaceadiohn. ex Trotter et al.
Amazonothec8at. & H. Maia
HexagonellaF. Stevens & Guba ex F. Sens
Kerniomyced oro
LecideopselldHohn.
MetathyriellaSyd.

MyceremaBat. et al.
MyriangiellaZimm.
PlochmopeltisTheiss.
SchizothyriunDesm.
VonarxellaBat. et al.

Teratosphaeriacea€rous & U. Braun
AcidiellaHuj sl ovg & M. Kol aS2k
Acidomyce®.J. Bake et al.
Acrodontiumde Hoog et al.
ApenidiellaQuaedvl. & Crous
Araucasphaeria€Crous & M.J. Wingf.
AulographinaArx & E. Mull.
AustroafricanaQuaedvl. & Crous
AustrostigmidiunPérezOrt. & GarrideBenavent
BatcheloromyceMarasas et al.
BaudoiniaJ.A. Scott & Unter.
BryochitonD6bbeler & Poelt
Caatingomyce3.G.L. Oliveira et al.
CamarosporulePetr.
CapnobotryellaSugiy.
Catenulostrom&rous & U. Braun
Constantinomyceigidi & Onofri
DavisoniellaH.J. Swart
DevriesiaSeifert & N.L. Nick.
ElasticonycesZucconi & Selbmann
EupenidiellaQuaedvl. & Crous
Euteratosphaeri®uaedvl. & Crous
Friedmanniomyce®nofri
Hispidoconidiomal'suneda & Davey
HortaeaNishim. & Miyaji
HyweljonesiaR.G. Shivas et al.
Incertomyce€gidi & Zucconi
Lapidomycesle Hoog& Stielow
LeptomelanconiurRetr.
Meristemomyceksola & Onofri
Microcyclosporal. Frank et al.
MonticolaSelbmann & Egidi
MyrtapenidiellaQuaedvl. & Crous
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Neocatenulostrom®uaedvl. & Crous
NeophaeothecoideQuaedvl. & Crous
Neotrimmatostrom&uaedl. & Crous
OleoguttulaSelbmann & de Hoog
Pachysacc&yd.

ParapenidiellaCrous & Summerell
Parateratosphaeri®uaedvl. & Crous
PenidiellaCrous & U. Braun
Penidiellomyce€rous et al.
PenidiellopsisSandovalDenis et al.
Phaeothecoide&rous

PlacocreaSyd.

Pseudotaeniolind.L. Crane & Schokn.
PseudoteratosphaeriQuaedvl. & Crous
Queenslandipenidielluaedvl. & Crous
ReaderiellaSyd. & P. Syd.
RecurvomyceSelbmann & de Hoog
SimplicidiellaCrous et al.

StenellaSyd.
SuberoteratosphaeriQuaedvl.& Crous
TeratoramulariaVideira et al.
Teratosphaerigdyd. & P. Syd.
Teratosphaericol®uaedvl. & Crous
TeratosphaeriopsiQuaedvl. & Crous
XanthoriicolaD. Hawksw.
XenoconiothyriunCrous & Marinc.
XenopenidielllQuaedvl. & Crous
Xenophacidiella&Crous
Xenoteratosphaeri@uaedvl. & Crous

Xenodevriesiacea€rous
Xenodevriesi&rous

Capnodialesgenerancertae sedis
AnaristeSyd.
ArthrocatenaEgidi & Selbmann
CatenulomyceEkgidi & de Hoog
EriosporellaH6hn.
HyphoconisEgidi & Quaedvl.
Mucomycosphaerell@uaedvl. & Crous
Mycophyciakohlm. & Volkm.-Kohim
NeohortaeadQuaedvl. & Crous
PerustaEgidi & Stielow
PlurispermiopsidereiraCarv. et al.
Pseudoepicoccuml.B. Ellis
RacoleuRR. Sant. & D. Hawksw.
RamimoniliaStielow & Quaedvl.
Ramopenidiell®Crous &R.G. Shivas
RosariaN. Carter
StigmatodothiSyd. & P. Syd.
StomiopeltisTheiss.

DothidealesLindau

1568



DothideaceaeChevall.
Delphinella(Sacc.) Kuntze
DictyodothisTheiss. & Syd.
DothideaFr.

DothioraFr.

Endoconidiomd suneda

EndodothioraPetr.

KabatinaR. Schneid. & Arx
Neocylindroseptoridhambug. & K.D. Hyde
Phaeocryptopuslaumov

Plowrightia Sacc.

StylodothisArx & E. Mull.

SydowiaBres.

UleodothisTheiss. & Syd.

Neocelosporiacea€rous
Celosporiumlsuneda & M.L. Davey
MuelleritesL. Holm
NeocelgporiumCrous

SaccotheciaceaBonord.
AureobasidiunViala & G. Boyer
Columnosphaeridunk
KabatiellaBubak
Pseudoseptori&peg.
Pseudosydowidhambug. & K.D. Hyde
Saccotheciurir.

Selenophomlaire

ZalariaceaeVisagie et al.
Zalaria Visagie et al.

Dothidealesgenerancertae sedis
Asteromellopsi$i.E. Hess & E. Mill.
BotryochoraTorrend
ConiozymeCrous
Hormonemad_.agerb. & Melin
PringsheimiaSchulzer
Rhizosphaer&. Mangin & Har.

Myriangiales Starback
ElsinoaceaeH6hn. ex Sacc. & Trotter
ElsinoéRacib.
Molleriella G. Winter

MyriangiaceaeNyl.
AnhelliaRacih
Ascostratungyd. & P. Syd.
Butleria Sacc.
DictyocyclusSivan. et al.
EurythecaDe Seynes
Hemimyriangiuml. Reid & Piroz
MendogiaRacib.
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Micularia Boedijn
MyriangiumMont. & Berk.
Uleomyces°. Henn.
ZukaliopsisHenn.

Myriangiales genusincertae sedis
DictyonellaHohn.

Pleosporomycetidae

GlonialesJayasiri & K.D. Hyde

Gloniaceag(Corda) Boehm et al.
CenococcunMoug. & Fr.
GloniumMauhl.

Purpurepitheciumdayasiri & K.D. Hyde

Hysteriales

HysteriaceaeChevall.
ActidiographiumLar. N. Vassiljeva
Gloniella Sacc.
GloniopsisDe Not.
HysteriumPers.

Hysterobreviunk. Boehm & C.L. Schoch

HysterocarinaZogg
HysterodifractunD.A.C. Almeida et al.
HysterogloniunRehm ex Lindau

Oedohysteriunk. Boehm &C.L. Schoch

OstreichnionDuby
Pseudoscyphd. Reid & Piroz.
PsilogloniumH6hn
RhytidhysterorSpeg.

Hysterialesgenerancertae sedis
GraphylliumClem.

Mytilinidiales

Mytilinidiaceae Kirschst.
ActidiumFr.
LophiumFr.
Mytilinidion Duby
OstreolaDarke
PeyroneliaCif. & Gonz. Frag.
PseudocamaropycniSrous
Quasiconchavl.E. Barr & M. Blackw.
Septonem&orda
ZoggiumLar.N. Vassiljeva

Pleosporales
Acrocalymmacea€rous & Trakun.
AcrocalymmaAlcorn & J.A.G. Irwin

AigialaceaeSuetrong et al.
AigialusS. Schatz & Kohim.
Ascocraterakohim.
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Fissuromalian K. Liu et al.
Neoastrosphaerielldian K. Liu et al.
Posidoniomyce¥ohnik & Réblova,
RimoraKohlm. et al.

AmniculicolaceaeYin. Zhang et al.
AmniculicolaY. Zhang ter & K.D. Hyde
FusiformisporaPhukhans. & K.D. Hyde
MurisporaY. Zhang ter et al.
Neomassariosphaeridin. Zhang et al.
Pseudomassariosphaer#hukhams. et al.
Vargamyce§ 6th

Amorosiaceaelhambug. & K.D. Hyde
Alfoldia D.G. Knapp et al.
AmorosiaMantle & D. Hawksw.
Amorocoelophomaayasiriet al.
Angustimassarindhambug. et al.

Anteagloniacea&.D. Hyde et al.
AnteagloniunMugambi & Huhndorf
Flammeascom®&hookamsalk K.D. Hyde
Purpureofacien®V. Dong et al.

Aquasubmersacead. Hashim. & Kaz. Tanaka
AquasubmersK.D. Hyde & Huang Zhang

Arthopyreniaceaé/N. Watson

ArthopyreniaA. Massal. (FArthopyreniomyce€if. & Tomas.)
MycomicrotheliaKeissl.

AscocylindricaceadbdelWahab et al.
AscocylindricaAbdelWahab et al.

Astrosphaeriellacea®hookamsalet al.
AstrosphaerielléSyd. & P. Syd.
Astrosphaeriellopsi®hookamsalet al.
JavariaBoise
MycopeporBoise
Pithomyce®erk. & Broome
PteridiosporaPenz. & Sacc.
QuercicolaJayasiri et al.
Xenoastrosphaerielldayasiri et al.

Bambusicolacea®.Q. Dai & K.D. Hyde
BambusicoleD.Q. Dai & K.D.Hyde
Leucaenicolalayasiri et al.
Palmiascom&hookamsal& K.D. Hyde

Biatriosporaceaek.D. Hyde
BiatriosporaK.D. Hyde & Borse

Camarosporiacea&Vanas. et al.
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Camarosporiunschulzer
CamarosporomycesSrous

Camarosporidiellacea&Vvanas. et al.
Camarospoumliella Wanaset al.

Caryosporaceaéluang Zhang et al.
CaryosporaDe Not.

ConiothyriaceaéW.B. Cooke
ConiothyriumCorda
FoliophomaCrous
NeoconiothyriunCrous
OchrocladosporiunCrous & U. Braun
Staurosphaeridkabenh. (Hazslinszkyomyce&srous & R.K. Shumach.)

Corynesporascaceagivan.
Corynesporasussow
Corynesporasc&ivan.

Cryptocoryneacead. Hashim. & Kaz. Tanaka
Cryptocoryneuniruckel

CucurbitariaceaeG. Winter (=Fenestellacea®.E. Barr)
AllocucurbitariaValenz-Lopez et al.
AstragalicolaJalitsch & Voglmayr
CucitellaJaklitsch & Voglmayr
CucurbitariaGray
Fenestellarul. & C. Tul.
NeocucurbitariaWanas. et al.
ParacucurbitariaValenz:Lopez et al.
Parafenestellalaklitsch & Voglmayr
Protofenestellalaklitsch & Voglmayr
RhytidiellaZalasky
SdtsamiaJaklitsch & Voglmayr
Syncarpellarheiss. & Syd.
Synfenestelldaklitsch & Voglmayr

Cyclothyriellaceaelaklitsch & Voglmayr
CyclothyriellaJaklitsch & Voglmayr
MassariosphaeridE. Mull.) Crivelli

Dacampiaceadorb.
AaosphaeriaAptroot
DacampiaA. Massal.
EopyrenulaR.C. Harris
LeptocucurthisAptroot
Pseudonitschki&oppins & S.Y Kondr
WeddellomyceB. Hawksw.

DelitschiaceadV.E. Barr
DelitschiaAuersw.
OhleriellaEarle
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Semidelitschidain & Luck-Allen

Diademacea&hoemaker & C.E. Babc.
DiademaShoemaker & C.E. Babc.

Dictyosporiacead8oonmee & K.D. Hyde
Aquadictyospor&.L. Luo et al.
Aquaticheirospor&odsueb & W.H. Ho
CheirosporiunL. Cai & K.D. Hyde
DendryphiellaBubak & Ranoj.
DictyocheirosporaVl.J. D'souza et al.
DictyopalmisporaPinruanet al.
DictyosporiumCorda
DigitodesmiunP.M. Kirk
GregaritheciunKaz. Tanaka & K. Hiray.
JalapriyaM.J. D'souza et al.
NeodendryphielldturrietaaGonzélez et al.
Pseudocoleophoni@az. Tanaka & K. Hiray.
Pseudoconiothyriur@rous & R.K. Schumach
PseudodttyosporiumMatsush.

VikalpaM.J. D'souza et al.

DidymellaceaeGruyter et al.
AllophomaQ. Chen & L. Cai
Anthodidymell&Phukhams. et al.
Ascochytd.ib. (= HeracleicolaTibpromma et al.)
BoeremiaAveskamp et al.
Briansuttonomyce€rous
Calophoma&Q. Chen& L. Cai
Chaetasbolisi&speg.
Cumuliphomav/alenz:Lopez et al.
DidymellaSacc. ex D. Sacc.
DidysimulansTibpromma et al.
Ectophoma/alenz:Lopez et al.
EpicoccunLink
Heterophomd. Chen & L. Cai
JuxtiphomaValenz-Lopezet al.
LeptosphaerulindcAlpine
MacroventuriaAa
MicrosphaeropsiSyd. & P. Syd.
Mixtura O.E. Erikss. & J.Z. Yue
Monascostrom&lohn,
Neoascochyt®. Chen & L. Cai
NeodidymelldPhookamsalet al.
Neodidymelliopsi€. Chen & L. Cai
NeomicrosphaeropsiBhambug. et al.
Nothophoma&). Chen &L. Cai
Paraboeremia. Chen & L. Cai
PhomaSacc.

Phomatodes). Chen & L. Cai
PlatychoraPetr.
Pseudoascochytdalenz-Lopez et al.
Remotididymell&/alenz-Lopez et al.
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SimiliphomaValenz:Lopez et al.
StagonosporopsiBied.
Vacuiphoma/alenz-Lopez efal.
VandijckomycelldHern-Restr. et al.
Xenodidymella@. Chen & L. Cai

Didymosphaeriacea®lunk

AlloconiothyriumVerkley & Stielow
Austropleospord&.G. Shivas & L. Morin
Barria Z.Q. Yuan

BimuriaD. Hawksw. et al.
ChromolaenicoldMapook & K.D. Hyde
Curreya Sacc.
Cylindroaseptospordayasiri et al.
DeniquelataAriyaw. & K.D. Hyde
DidymocreaKowalski
Didymosphaeriduckel

Julella Fabre

KalmusiaNiessl
Kalmusibambus&hookamsalet al.
KarstenulaSpeg.

LaburnicolaWanas. et al.
LetendraedSacc

LineostromaH.J. Swart
MontagnulaBerl.

Neokalmusiariyaw. & K.D. Hyde
Neptunomycell. Goncalves et al.

Paracamarosporiunwijayaw. & K.D. Hyde

Paraconiothyriumverkley
Paramassariosphaeri#/anas. et al.
Paraphaeosphaeri®.E. Erikss.
PhaeodothisSyd. & P. Syd.

PseudcamarosporiunWijayaw. & K.D. Hyde

Pseudopithomycesriyaw. & K.D. Hyde
Spegazzini&acc.

TremateiaKohlm. et al.
VerrucoconiothyriunCrous

Vicosamyce Firmino et al.
Xenocamarosporiur@rous & M.J. Wingf.

DothidotthiaceaeCrous & A.J.L. Phillips

Belizeana Kohlm. & Volkm.
DothidotthiaH6hn.
Mycocentrospordeighton
Phaeomycocentrospoli@rous et al.
PleiochaetgSacc.) S. Hughes
ThyrostromaHohn.
Wilsonomycegdask. et al.

Fuscostagonosporaceakayasiri et al.

Fuscostagonospordaz. Tanaka & K. Hiray.

FusculinaceaeCrous
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FusculinaCrous & Summerell
Gordonomyce€rous & Marinc.

HalojulellaceaeSuetrong et al.
Halojulella Suetrong et al.

HalotthiaceaeYing Zhang et al.
Brunneoclavispord?hookamsak K.D. Hyde
Halotthia Kohim.

Mauritiana Poonyth et al.
Neolophiostom&. Boonmee & K.D. Hyde
Pontoporeiakohlm.
SulcosporiunPhookamsak K.D. Hyde

Hermatomycetaceakocq.
Hermatomyce$Speg.

Hypsostromataceakluhndorf
Hypsostromadiuhndorf

LatoruaceaeCrous
LatoruaCrous

Matsushimamycdlahul Sharma & RahSharma

Polyschemad.P. Upadhyay

PseudoasteromassarM. Matsum. & Kaz. Tanaka

TriseptataBoonmee & Phookamsak

LentimurisporaceaeN.G. Liu et al.
Bahusandhik&ubram.
LentimurisporaN.G. Liu et al.

Lentitheciacea€eY. Zhang ter et al.
DarksideaD.G. Knapp et al.
Halobyssotheciurbayar. et al.
KatumotoaKaz. Tanaka & Y. Harada
KeissleriellaHohn.

LentitheciunK.D. Hyde et al.
MurilentitheciumWanas. et al.
Neoophiosphaerellaz. Tanaka & K. Hiray.
Phragmocamarosporiuijayaw. et al.
PleurophomaHéhn.
Poaceascom®hookamsal& K.D. Hyde
Pseudomurilentitheciurimapook & K.D. Hyde
Setoseptori®uaedvl. et al.

TingoldiagoK. Hiray. & Kaz. Tanaka
TowysporaVanas. et al.

Leptosphaeriacea®!.E. Barr
AlloleptosphaeridAriyaw. et al.
AlternariasterE.G. Smmons
ChaetoplegSacc.) Clem.
HeterosporicolaCrous
Leptosphaerides. & De Not.
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Neoleptosphaeridriyaw. & K.D. Hyde
Ochraceocephal&oglmayr & Aiello
Paraleptosphaeridruyter et al.
Plenodomu#reuss
Pseudoleptosphaeriariyaw. & K.D. Hyde
QuerciphomaCrous
Sclerenchymomycé&hukhams. & K.D. Hyde
Sphaerellopsi€ooke
SubplenodomuSruyter et al.

Libertasomycetacea€rous
Libertasomyce€rous & Roets
Neoplatysporoide€rous & M.J. Wingf.

LigninsphaeriaceaK.D. Hyde & Ariyaw.
Ligninsphaerialin F. Ztanget al.
Ligninsphaeriopsi®hukhamsakda et al.

Lindgomycetacea&. Hiray. et al.
Aquimassariosphaeri&/. Dong & Doilom
ArundellinaWanas. et al.
Clohesyomycek.D. Hyde
Hongkongmyce€.C.C. Tsang et al.
Lindgomyce«. Hiray. et al.

Lolia AbdelAziz & AbdelWahab
Neolindgomycegdayasiri et al.

LizoniaceaeBoonmee & K.D. Hyde
Lizonia(Ces. & De Not.) De Not.

Longiostiolaceaé’hukhams. et al.
CrassiperidiumMatsum. & Kaz. Tanaka
LongiostiolumDoilom et al.
SheariaPetr.

Longipedicellatacea®hukhamset al.
LongipedicellataH. Zhang et al.
Pseudoxylomycédsaz. Tanaka & K. Hiray.
Submerspor&V. Dong et al.

Lophiostomatacea&acc.
Alpestrisphaerialhambug. & K.D. Hyde
Biappendiculisporalhambug. et al.
CapulatisporalThambug. et al.
CoelodictyosporiunThambug. & K.D. Hyde
Crassiclypeus\. Hashim. et al.
DecaisnellaFabre
DimorphiopsisCrous
FlabellascomaA. Hashim. et al.
GuttulisporaThambug. et al.
KiskunsagiaD.G. Knapp et al.
LentistomaA. Hashim. et al.
LeptopariesA. Hashim. et al.
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LophiohelichysumDayar. et al.
Lophiopoacedriyaw. et al.
Lophiostomé&Ces. & De Not.
NeopaucisporadVanas. et al.
Neotrematosphaerihambug. et al.
Neovaginatispora. Hashim. et al.
Parapaucispora. Hashim. et al.
PaucisporaThambug. et al.
PlatystomunTrevis
PsewoapulatisporaMapook & K.D. Hyde
Pseudolophiostom&ihambug. et al.
PseudopaucisporA. Hashim. et al.
Pseudoplatystomuifhambug. & K.D. Hyde
Quintaria Kohlm. & Volkm.-Kohlm
SigarisporaThambug. & K.D. Hyde
VaginatisporaK.D. Hyde

Lophiotrematacea&. Hiray. & Kaz.
AtrocalyxA. Hashim. & Kaz. Tanaka
Crassimassarin®. Hashim. & Kaz. Tanaka
CryptoclypeuA. Hashim. & Kaz. Tanaka
GaleaticarpaA. Hashim. & Kaz. Tanaka
KoordersiellaHohn.
LophiotremaSacc.
Pseudocryptoclypeus. Hashim. & Kaz. Tanaka

Macrodiplodiopsidacea&oglmayr et al.
MacrodiplodiopsisPetr.
Pseudochaetosphaeroneanith.

MassariaceaeNitschke
MassariaDe Not.
Massarioramusculicoldduanral. et al.
ParamassariécSamarak., & K.D. Hyde

MassarinaceaeMunk
Byssotheciunfruckel
HelminthosporiumLink
MassarinaSacc.
Pseudodidymosphaeriehambug. & K.D. Hyde
Pseudosplanchnonen@hethana & K.D. Hyde
Semifissisporad.J. Swart
StagonosporgSacc.) Sacc.
Suttonomyce¥/ijayaw. et al.

Melanommatacea&. Winter (=Pseudodidymellacea® Hashim. & Kaz. Tanaka)
Alpinaria Jaklitsch & Voglmayr
AposphaeriéSacc
Asymmetricospord. Frohl. & K.D. Hyde
Bertiella(Sacc.) Sacc. & P. Syd.
BicrouaniaKohlim. & Volkm.-Kohlm.
Byssosphaeri&€ooke
CalyptronectriaSpeg.
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Camposporiuntdarkn.

ExosporiellaP. Kast.

FusiconidiumJun F. Li et al.
HerpotrichiaFuckel

MamillisphaeriaK.D. Hyde et al.

Marjia Wanas. et al.
MelanocamarosporioidelS. Pem et al.
MelanocamarosporiunidVijayaw. et al.
MelanocucurbitariaWanas. et al.
MelanodiplodiaWanas. et al.

Melanomna Nitschke ex Fuckel
MonoseptelldaVanas. et al.
MuriformistrickeriaQ. Tian et al.
NavicellaFabre
Neobyssosphaeri@/anas.E.B.G.Jones & K.D. Hyde
PetrakiaSyd. & P. Syd.
Phragmocephal&.W. Mason & S. Hughes
PhragmotrichunkKunze
PleotrichocladiunHern-Restr. et al.
Praetumpfialaklitsch & Voglmayr
Pseudobyssosphaer&B. Jiang & K.D. Hyde
Pseudodidymell&€.Z. Wei et al.
Pseudostrickeri@. Tian et al.
Sarimanasvl. Matsum. et al.
SeifertiaPartr. & MorgarJones
TumulariaDescals & Marvanova
Uzbekistarta Wanas. et al.
XenostigminaCrous

Morosphaeriaceaé&uetrong et al.
AquihelicascusV. Dong et al.
Aquilomyce®P.G. Knapp et al.
ClypeoloculuKaz. Tanaka & K. Hiray.
Helicascuskohlm.
MorosphaeriaSuetrong et al.
NeohelicascugV. Dong et al.

Mycoporacee Zahlbr
MycoporumFlot. ex Nyl.

Neocamarosporiacea#/anas. et al.
DimorphosporicolaCrous
Neocamarosporiurerous & M.J. Wingf.

Neohendersoniacea&iraldo & Crous
BrevicollumKaz. Tanaka et al.
CrassipariegVl. Matsum.et al.
MedicopsisGruyter et al.
Neohendersoni®etr.
Neomedicopsi€rous & Akulov

Neomassariaceakl.A. Ariyaw.
NeomassaridMapook et al.
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NeomassarinaeaeMapook & K.D. Hyde
Neomassarin®hookamsalket al.
PseudohelminthosporiuPhukhams. & K.D. Hyde

Neophaeosphaeriaceakriyaw. et al.
Neophaeosphaeri®l.P.S. Camara et al.

Neopyrenochaetaceaéalenz-Lopez et al.
Neopyrenochaet¥alenz-Lopez et al.

NigrogranaceaeJaklitsch & Voglmayr
NigrogranaGruyter et al.

Occultibambusacea®.Q. Dai & K.D. Hyde
Brunneofusispor®.K. Huang & K.D. Hde
NeooccultibambusBoilom & K.D. Hyde
Occultibambus®.Q. Dai & K.D. Hyde
Seriascom@&hookamsalet al.
VersicolorisporiumSat. Hatak. et al.

OhleriaceaeJaklitsch & Voglmayr
Ohleria Fuckel.

ParabambusicolaceakKaz. Tanaka & K. Hiray.
Aquastrom&az. Tanaka & K. Hiray.
LonicericolaPhookamsak et al.
Multilocularia Phookamsak et al.
MultiseptospordPhookamsalk& K.D. Hyde
Neoaquastrom&Vanas. et al.
Parabambusicol&az. Tanaka & K. Hiray.
Paramonodicty$N.G. Liu et al.
Paratrimmatostromaayasiri et al
Pseudomonodicty3oilom et al.

ParadictyoarthriniaceaeDoilom et al.
ParadictyoarthriniumMatsush.
Xenomassariosphaeridayasiri et al.

Paralophiostomatacea¥.V. Sarma & M. Niranjan.
Paralophiostomd/.V. Sarma & M. Niranjan

Parapyrenochaetaceadalenz-Lopez et al.
Parapyrenochaet&alenz:Lopez
Quixadomyce€antillo & Gusméao.

PericoniaceaéNann.
Bambusistrom®.Q. Dai & K.D. Hyde
Flavomyce®.G. Knapp et al.
NoosiaCrous et al.
PericoniaTode

PhaeoseptaceaBoonmee et al.
PhaeoseptunYing Zhang ¢al.
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PleopunctumN.G. Liu et al.

Phaeosphaeriaceakl.E. Barr
AcericolaWanas. et al.
AlloneottiosporinaNag Raj
Allophaeosphaeridriyaw. et al.
Amarenographiun®.E. Erikss.
Amarenomyce®.E. Erikss.
Ampelomyce€es. ex Schitdl.
Aphanostigmé&yd.

Arezzomyce¥. Marin & Crous
Banksiophom&rous
Bhagirathimyce$.M. Singh & S.K. Singh
BhatiellaeWanaset al.
BricookeaM.E. Barr
Brunneomurispord&hookamsak et al.
Camarosporioide®V.J. Li & K.D. Hyde
Chaetosphaeronenidoesz
DactylidinaWanas. et al.
DematiopleosporaVanas. et al.
DidymocyrtisVain.
DlhawksworthiaWanas. et al.
EdeniaM.C. Gonzélez et al.
EmbarriaWanas. et al.
EquiseticolaAbdelsalam et al.
EudarlucaSpeg.

Galiicola Tibpromma et al.
HydeomyceMaharachch. et al.
Hydeopsisl.F. Zhang edl.

Italica Wanas. et al.
JeremyomyceSrous & R.K. Schumach.
Juncaceicolal'ennakoon et al.
KwanghwanaA. Karunarathna et al.
LeptosporaRabenh.
LongisporaPhukhams. & K.D. Hyde
LoratosporakKohlm. & Volkm.-Kohim.
MauginiellaCavara

Melnikia Wijayaw. et &
MurichromolaenicolaMapook & K.D. Hyde
Muriphaeosphaeri®@hukhams. et al.
Neoophiobolu$lapook & K.D. Hyde
Neosetophom@&ruyter et al.
Neosphaerellopsi€rous & Trakun.
Neostagonospor@uaedvl. et al.
Neostagonosporell&€.L. Yang et al.
Neosulcatispra Crous & M.J. Wingf.
NodulosphaeridRabenh.
Ophiobolopsihookamsalet al.
OphiobolusRiess
Ophiosimulangibpromma et al.
OphiosphaerelléSpeg.
Paraleptosporaviapook & K.D. Hyde
ParaloratosporaBundhun et al.
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Paraophiobolu®hookamsalet al.
Paraphona MorganJones & J.F. White
Parastagonosporguaeduvl. et al.
Parastagonosporelld. Bakhshi et al.
Phaeopoacedhambug. et al.
Phaeoseptoriell&€rous

Phaeosphaerid Miyake
Phaeosphaeriopsisl.P.S. Camara et al.
Phaeostagonospora.W. Ramaley
Piniphoma Crous & R.K. Schumach.
Poaceicolaw.J. Li et al.
Populocrescenti&Vanas. et al.
PseudoophioboluBhookamsalet al.
PseudoophiosphaerellaF. Zhang et al.
Pseudophaeosphaeriayasiri et al.
Pseudostaurosphaeridapook & K.D. Hyde
Sclerostagonosporddhn.
Scolicosporiuniib. ex Roum.
SeptoriellaOudem. (*NojnowiciaSacc.)
Setomelanommisl. Morelet
Setophom&ruyter et al.
SulcisporaShoemaker & C.E. Babc.
TiarosporaSacc. & Marchal
TintelnotiaS.A. Ahmed et al.
VagicolaK.W.T. Chethana & K.D. Hyde
Vittaliana Devadatha et al.
VrystaatiaQuaedvl. et al.
Wingfieldomyce¥. Marin & Crous
WojnowiciellaCrous et al.
Xenophaeosphaeri@arous & M.J. Wingf.
Xenophom&rous & Trakunyingcharoen Trakunyingcharoen
XenoseptoridQuaedvl. et al.
Yunnanensi&arun. etal.

Pleomassariaceabl.E. Barr
Beverwykellarubaki
Lichenopyrenigalat. et al.
MyxocyclusRiess
PeridiotheliaD. Hawksw.
ProsthemiunkKunze
PseudotrichiaKirschst
Splanchnonem@orda

Pleomonodictydaceadern-Restr. et al.
Pleomonodictysiern-Restr. et al.
PleohelicoonJayasiri et al.

Pleosporaceadlitschke
AllonecteSyd.
Alternaria Nees
Bipolaris Shoemaker
ClathrosporaRabenh.
ComoclathrisClem.
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Curvularia Boedijn

Decorospordnderb. et al.
Diademosa&shoemaker & C.E. Babc.
Dichotomophthaa Mehrl. & Fitzp. ex P.N. Rao
ExserohilunK.J. Leonard & Suggs
Extrawettsteinina.E. Barr

GibbagoE.G. Simmons

JohnalcorniaY.P. Tan & R.G. Shivas
ParadendryphiellaNoudenberg & Crous

PlatysporoidegWehm.) Shoemaker & C.E. Babc.

PleoseptunA.W. Ramalg & M.E. Barr
PorocercosporaAmaradasat al.
PrathodaSubram.
Pseudoyuconidar.N. Vassiljeva
PyrenophoraFr.

Stemphyliunwallr.
TamaricicolaThambug. et al.
TyphicolaCrous

Pseudoastrosphaeriellaced&hookamsal& K.D. Hyde

CarinisporaK.D. Hyde
PseudoatrosphaeriellaBPhookamsalet al.
Pseudoastrosphaeriellopddevadatha et al.

Pseudoberkleasmiacedhukhams & K.D. Hyde
Pseudoberkleasmiuffibpromma & K.D. Hyde

PseudocoleodictyosporaceBmilom & K.D. Hyde
Pseudocoleodictyospoi@oilom & K.D. Hyde
SubdobosporiumDoilom & K.D. Hyde

Pseudolophiotrematacea¢.D. Hyde & Hongsanan
ClematidisTibpromma et al.
PseudolophiotremA. Hashim. & Kaz. Tanaka

Pseudomassarinaced@hukhams K.D. Hyde
PseudomassarinBhukhams. & K.D. Hyde

Pseudopyrenochaetacea&lenz-Lopez
Pseudopyrenochaetdalenz:Lopez

Pyrenochaetopsidaceaéalenz:Lopez et al.
Pyrenochaetopsi&ruyter et al.
NeopyrenochaetopsisalenzLopez et al.
Xenopyrenochaetopsiéalenz-Lopez et al.

Roussoellacead.K. Liu et al.
Appendispor&.D. Hyde
CytopleaBizz. & Sacc.
Elongatopedicellata.F. Zhang et al.
ImmotthiaM.E. Barr
Neoroussoelldian K. Liu et al.
PararoussoellaVanas. et al.
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Pseudoneoconiothyriuvanas. et al.
PseudooussoellaMapook & K.D. Hyde
Roussoell&acc.

Roussoellopsit Hino & Katum.
Setoarthopyrenidlapook & K.D. Hyde
XenoroussoellMapook & K.D. Hyde

Salsugineacea&.D. Hyde & Tibpromma
AcrocordiopsisBorse & K.D. Hyde
Salsugine&.D. Hyde

ShiraiaceaeY.X. Liu et al.
GrandigalliaM.E. Barr et al.
RubroshiraiaD.Q. Dai & K.D. Hyde
ShiraiaHenn.

Sporormiaceaéviunk
Chaetopreussiaocq-Lin.
ForliomycesPhukhams. et al.
Pleophragmiaruckel
PreussiaFuckel
SparticolaPhukhamset al.
SporormiaDe Not.
SporormiellakEllis & Everh.
SporormurisporaVanas. et al.
Westerdykell&tolk

StriatiguttulaceaeS.N. Zhang et al.
LongicorpusS.N. Zhang et al.
StriatiguttulaS.N. Zhang et al.

Sulcatisporacead&az. Tanaka & K. Hiray.
Anthosulcatispor&hukhams. & K.D. Hyde
MagnicamarosporiunkKaz. Tanaka & K. Hiray.
Neobambusicol&€rous &M.J. Wingf.
Parasulcatispora?hukhams. & K.D. Hyde
Pseudobambusicoldern-Restr. & Crous
Sulcatispora&Kaz. Tanaka & K. Hiray.

Teichosporaceadl.E. Barr
Asymmetrispord hambugala & K.D. Hyde
Aurantiascoma hambug. & K.D. Hyde
ChaetomastigSacc.) Berl.
Floricola Kohim. & Volkm.-Kohlm.
LoculohypoxyloM.E. Barr
Magnibotryascom&@hambug. & K.D. Hyde
MisturatosphaeriadMugambi & Huhndorf
Paulkirkia Wijayaw. et al.
PseudoaurantiascomBhambug. & K.D. Hyde
Pseudomisturatosphaeriehambugala & K.D. Hyde
Ramusclicola Thambug. & K.D. Hyde
Sinodidymellal.Z. Yue & O.E. Erikss.
Teichosporaruckel
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Testudinacead\rx
AngustosporabdelAziz
HalotestudinaDayarathne & K.D. Hyde
LepidosphaeridParg-Leduc
LojkaniaRehm
MuritestudinaWanas. et al.
Neotestudingegretair& Destombes
TestudinaBizz.
UlosporaD. Hawksw. et al.
VerruculinaKohlm. & Volkm-Kohim.

Tetraplosphaeriacea&az. Tanaka & K. Hiray
Byssolophilem.
ErnakulamiaSubram.
PolyplosphaerigKaz. Tanaka & K. Hiray
Pseudotetraplo&az. Tanaka & K. Hirayama
QuadricruraKaz. Tanaka et al.
Shrungabeej&/.G. Rao & K.A. Reddy
TetraploaBerk. & Broome
TriplosphaeriaKaz. Tanaka & K. Hiray

ThyridariaceaeQ. Tian & K.D. Hyde
Chromolaenomycdglapook & K.D. Hyde
CycasicolaWanas. et al.

Liua Phookamsal& K.D. Hyde
Parathyridaria Jaklitsch & Voglmayr
PseudothyridariellaMapook & K.D. Hyde
Thyridaria Sacc.

Thyridariella Devadatha et al.

TorulaceaeCorda
Dendryphionwallr.
NeotorulaAriyaw. et al.
RostriconidiumZ.L. Luo et al.
RutolaJ.L. Crane & Schokn.
SporidesnoidesJun F. Li et al.
TorulaPers.

Trematosphaeriaceak.D. Hyde et al.
BryosphaeriaD6bbeler
FalciformisporaK.D. Hyde
HadrosporaBoise
HalomassarinéSuetrong et al.
Raghukumaridevadatha et al.
Trematosphaeri&uckel

Tzeananiacead.A. Ariyaw. etal.
TzeananiaH.A. Ariyaw. et al.

WicklowiaceaeAriyaw. & K.D. Hyde
WicklowiaRaja et al.

ZopfiaceaeG. Arnaud ex D. Hawksw.
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CeltidiaJ.M. Janse
Coronopapillakohlm. & Volkm.-Kohim.
RechingeriellaPetr.

RichoniaBoud.

ZopfiaRabenh.

ZopfiofoveolaD. Hawksw.

Pleosporaleggenerancertae sedis
AcuminatisporeS.N. Zhang et al.
Aegeanispord&.B.G. Jones & AbdeélWahab
Antealophiotrema\. Hashim. & Kaz. Tanaka
Ascorhombispora. Cai & K.D. Hyde
AtradidymellaDavey & Currah
BriansuttoniaR.F. Castafieda et al.
CamarographiunBubék
ChaetodiplodiaP. Karst.
Chaetophom&ooke
Cheiromoniliophoralrzean & J.L. Chen
CyclothyriumPetr.

DangeardiellaSacc. & P. Syd.
DaruvediaDennis

Dokmaial. Promputtha
FarasanisporaAbdelWahab et al.
GlaxoaP.F. Cannon

HobusJakitsch & Voglmayr
Homostegid-uckel

InflatisporaY. Zhang ter et al.
Isthmosporelle&Shearer & J.L. Crane
Megacapitulal.L. Chen & Tzean
Megatomentelld.A.C. Almeida et al.
Neocurreyalrhambug. & K.D. Hyde
Ostropella(Sacc.) Hohn.
ParaepicoccunMatsush.
Paraliomyceskohlm.
ParameliolaHongsanan et al.
Perthomyce€£rous
Phialophorophomad.inder
PleosphaerelluldNaumov & Czerepan.
Pseudohendersoniarous & M.E. Palm
Pseudopassalor&rous
Pyrenochaet®de Not.

Rebentischid. Karst.
Repetophragm&ubram.
SderoramulariaBatzer & Crous
Scolecobasidiur&.V. Abbott
Setophaeosphaerfarous & Y. Zhang ter
SirodesmiuniDe Not.
SpiroplanaVoglimayr et al.
StuartellaFabre

XenolophiunSyd.

1585



Results& discussion

The combined LSU, rpB, SSU and tefl gene data seinsists of 340 taxa, with 3825
characters after alignment. The best scoring RAXML tree is presented in Fig. 1 for familial levels
and Fig. 2 for ordinal levels. Maximum likelihood bootstrap values (MLBS) equal or greater than
70 % are given at each nodeaskerior probabilities (PP) generated from Bayesian analyses equal
or greater than 0.90 are shown after MLBS values. The clade of Dothideomycetes can be divided
into two clades (subclasses). In our study, the subclass Dothideomycetidae includes Capnodiales
Dothideales, and Myriangiales. The second subclass, Pleosporomycetidae, includes Gloniales,
Hysteriales Mytilinidiales and Pleosporales.

Dothideomycetes
Dothideomycetidae

Lumbsch & Huhndorf (2010) included 13 families with 74 genera in Dothideomgeetid
Hyde et al. (2013) noted that this subclass always comprises Capnodiales, Dothideales and
Myriangiales. This is supported by our phylogenetic analyses (FiAlthough, Trypetheliales
clusters withMytilinidiales in our analysis (Fig. 1), we do ndape it inPleosporomycetidae due to
its unstable placementhe MCC tree (Fig. 2) indicates that Dothideomycetidaestas age at

303MYA which falls within subclass status as suggested by Liu et al. (2017a).

100110, Dacampia hookeri Hafellner 73897 GZU

96/1.0 Dacampia engeliana Hafellner 72868 BR
Quixadomyces cearensis HUEFS 238438
76/1.0 Pyrenochaeta protearum CBS 131315

| Camarosporidiella melnikii MFLUCC 17-0684
Camarosporidiella caraganicola MFLUCC 14-0605
- Coniothyrium palmarum CBS 400.71
100/1.0 Coniothyrium palmarum CBS 758.73
| Leptosphaeria doliolum MFLUCC 15-1875
Leptosphaeria cichorium MFLUCC 14-1063
Libertasomyces myopori CPC 27354

100/1.0 i Libertasomyces quercus CBS 134 97
-/0.96 i Pseudopyrenochaeta terrestris CBS 282.72
83/0.96 Pseudopyrenochaeta lycopersici CBS 306.65
-0.96 Cucurbitaria berberidis MFLUCC 11-0387

Protofenestella ulmi FP5
Neopyrenochaeta fragariae CBS 101634
Neopyrenochaeta acicola CBS 812.95
Muriphaeosphaeria galatellae MFLUCC 14-0614
s Phaeosphaeria oryzae CBS 110110
Neophaeosphaeria agaves CPC 21264
85/1.0 Neoph ;phaeria phr iticola KUMCC 16-0216
Neocamarosporium goegapense CBS 138008
Neocamarosporium phragmitis MFLUCC 17 0756
Pleospora herbarum CBS 191.86
Alternaria alternata AFTOL ID-1610
88/- 100/1.0 Shiraia bambusicola GZAAS2 0703
71/- Shiraia bambusicola GZAAS?2 0629
Tzeanania taiwanensis NTUCC 17-005
-/0.98 10019 1eanania taiwanensis NTUCC 17-006
Camarosporomyces flavigenus CBS 314.80
94/0.90 Camarosporium quaternatum CPC 31081
Pyrenoch psis tabares sis SSA106
10011.0" pyrenochaetopsis leptospora CBS 101635
700.99  Dothidotthia aceris MFLUCC 16.1183
g6/- | 7092 Thyrostroma compactum CBS 335.37
Dothidotthia symphoricarpi CPC 12929
- Didymella bryoniae CBS 133.96
81/- Phoma herbarum AFTOL ID-1575
9911.0 " Acrocalymma pterocarpi C233
Acrocalymma medicaginis CPC 24340
- Ascocylindrica marina MF416
00D Ascocylindrica marina MD601 1
97/1.0 Neohendersonia kickxii CBS 112403
410N Brevicollum hyalosporum MAFF 243400
10011.0 | Halojulella avicenniae BCC 20173
Halojulella avicenniae JK 5326A

100/1.0

-/0.96 -

100/1.0

Dacampiaceae
Parapyrenochaetaceae
Camarosporidiellaceae
Coniothyriaceae
Leptosphaeriaceae
Libertasomycetaceae
Pseudopyrenochaetaceae
Cucurbitariaceae
Neopyrenochaetaceae
Phaeosphaeriaceae
Neophaeosphaeriaceae

Neocamarosporiaceae
Pleosporales

Pleosporaceae
Shiraiaceae
Tzeananiaceae
Camarosporiaceae

Pyrenochaetopsidaceae

Dothidotthiaceae

Didymellaceae

Acrocalymmaceae

Ascocylindricaceae

Neohendersoniaceae

Halojulellaceae

Figure 1 7 Phylogram generated from maximm likelihood analysis (RAXML) of families of
Dothideomycetes based on combined LSU,-2pkSSU and tefl sequence data. Maximum
likelihood bootstrap values equal or above 70 %, Bayesian posterior probabilities equal or above
0.90 (MLBS/PP) are given at tmedes. An original isolate number is noted after the species name.
The tree is rooted t@rbilia auricolor (AFTOL-ID 906) andO. vinosa(AFTOL-ID 905). Hyphen

(-) represents support values below 70 % MLBS and 0.90 PP.
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971.0 Flavomyces fulophazii CBS 135761
100/1.0: Periconia thailandica MFLUCC 17-0065

"\;\ Helminthosporium velutinum 1131

100/1.0 1 Massarina eburnea CBS 473.64

\ Fuscostagonospora sasae KT 1467
95/1.0. Fuscostagonospora cytisi MFLUCC 16-0622
'\]\‘ Bimuria novae zelandiae CBS 107.79
100/1.0 ~ Didymosphaeria rubi ulmifolii MFLUCC 14-0023

2 :\ Sulcatispora acerina KT2982

9110 J Magnicamarosporium diospyricola 16-0419
u Leucaenicola phraeana C416
‘ Bambusicola massarinia MFLUCC 11-0389

Aodis

100/1.0 P tyosporium thailandica MFLUCC 16-0029

99/1.0 \ Dictyocheirospora bannica KH 332
‘ .

pseudoclionii HHUF 29055
Halobyssothecium obiones MFLUCC 15-0381
Latorua caligans CBS 576.65

7011.0 100/1.0
80/0‘%‘:“3 Latorua grootfonteinensis CBS 369.72
|

Pseudoxylomyces elegans KT 2887
Longipedicellata aptrootii MFLUCC 10-0297
Macrodiplodiopsis desmazieri CBS 140062
100101 Splanchnonema platani CBS 222.37
9710 96 Parabambusicola th) I KUMCC 18-0147
(1= B Multiseptospora thailandica MFLUCC 11-0183
9410 100/1.0, Morosphaeria velatispora KH 218
\ Clypeoloculus akitaensis KT 788
i L Pleomonodictys descalsii FMR 12716
‘ ‘ - 90 Pleohelicoon fagi GI415
Trematosphaeria pertusa CBS 122368
1001.0 Falciformispora senegalensis CBS 196.79
aano— Corynespora cassiicola CBS 100822
96/1.0 ‘ Corynespora torulosa CPC 15989
\ Longiostiolum tectonae 12-0562
Crassiperidium octosporum MAFF 242971
' | 10010/ Cyclothyriella rubronotata TR
Cyclothyriella rubronotata TR9
oo | Pleomassaria siparia CBS 279.74
Prosthemium stellare CBS 126964
oI Aposphaeria corallinolutea MFLU 15-2752
100190 Melanomma japonicum MAFF 239634
100110 Sirodesmium olivaceum CBS 395.59
Paradictyoarthrinium diffractum MFLUCC 13-0466
85/0.98] Roussoella siamensis MFLUCC 11-0149
8810 - Arthopyrenia salicis CBS 368.94

[
981.0 - Roussoella neopustulans MFLUCC 11-0609

99/1.0
100/1.0| ‘ Neoroussoella leucaenae C235
9711.0 v\ Thyridariella mangrovei NFCCI 4213
Cycasicola leucaenae C215

L Torula aquatica MFLUCC 16 1115
(90— Rostriconidium pandanicola KUMCC 17-0176

8410.94|

76/~

10010/ Pseudocoleodictyospora 12-0385
Subglobosporium tectonae 12-0393
1001.0 Halotthia posidoniae BBH 22481

Mauritiana rhizophorae BCC 28866
10010/ Biatriospora marina CY 1228
100110 - Nigrograna mackinnonii CBS 674.75

100/1.0 100/1.0 Biatriospora carollii CCF4484
100/1.0.

Nigrograna obliqua CBS 141475
V\]\‘ Occultibambusa bambusae MFLUCC 13-0855

Neooccultibamb hailandensis MFLUCC 16-0274
| Ohleria modesta OM
100110 Ohleria modesta MGC
1001.0) Neomassarina thailandica MFLUCC 10-0552
-1.0 Neomassarina chromolaenae MFLUCC 17-1480
Sporormiella minima CBS 524.50
/1.0 Preussia funiculata CBS 659.74
96/1.0[ Lentimurispora urniformis MFLUCC 18-0497

| Bahusandhika indica GUFCC 18001

94/- Lignosphaeria thailandica MFLUCC 11-0376
Phaeoseptum terricola MFLUCC 10-0102

‘ 9911.0] Ramusculicola thailandica MFLUCC 13-0284
| t Teichospora quercus CBS 143396
Pseudomassarina clematidis MFLU 16-0493
Angustimassarina populi MFLUCC 13-0034
Amorocoelophoma cassiae C259
10010 Lophiostoma macrostomum KT508
Coelodictyosporium rosarum MFLUCC 17-0776
78/1.0 [| 99/1.0f Cryptocoryneum pseudorilstonei CBS 113641
w ~ Cryptocoryneum japonicum HHUF 30482
Lophiotrema nucula CBS 627.86
Cryptoclypeus ryukyuensis KT 3534
| Aquasubmersa japonica HHUF 30469
100108 Aquasubmersa mircensis MFLUCC 11-0401
9910/ Pseudoberkl ium pandanicola KUMCC 17-0178
Pseudoberkl ium chian i MFLUCC 17-1809

98/1.0‘7

76/1.00 7

Figure 11 Continued.

Periconiaceae
Massarinaceae
Fuscostagonosporaceae
Didymosphaeriaceae
Sulcatisporaceae
Bambusicolaceae
Dictyosporiaceae
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Parabambusicolaceae

Morosphaeriaceae

Pleomonodictydaceae
Trematosphaeriaceae
Corynesporaceae
Longiostiolaceae
Cyclothyriellaceae

Pleomassariaceae

Melanommataceae

Paradictyoarthriniaceae

Arthopyreniaceae /Roussoellaceae

Thyridariaceae

Torulaceae

Pseudocoleodictyosporaceae

Halotthiaceae

Biatriosporaceae/ Nigrogranaceae

Occultibambusaceae
Ohleriaceae
Neomassarinaceae
Sporomiaceae
Lentimurisporaceae
Phaeoseptaceae

Teichosporaceae

Pseudomassarinaceae
Amorosiaceae
Lophiostomataceae
Cryptocoryneaceae
Lophiotremataceae
Aquasubmersaceae

Pseudoberkleasmiaceae

Pleosporales
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Hermatomyces iriomotensis KT2016-1 KH 361
Hermatomyces tectonae KH 409
100/1.0 Clematidis italica MFLUCC 15-0084
Pseudolophiotrema elymicola KT 1450
1000 Hypsostroma caimitalense GKM 1165
L Hypsostroma saxicola SMH 5005
Anteaglonium thailandicum C 012
garo Anteaglonium globosum ANM925 2
100/1.0, Ligninsphaeria jonesii GZCC 15-0080
Ligninsphaeria jonesii MFLUCC 15-0641
Longicorpus striataspora MFLUCC 18-0267
Striatiguttula nypae MFLUCC 18-0265
o0n.0  Pseudoastrosphaeriella longicolla MFLUCC 11-0171
ool

80/~ [‘
| phaeriella thailandensis MFLUCC 11-0144
g Pseudotetraploa curviappendiculata HC 4930

Tetraplosphaeria yakushimensis KT 1906
- Verruculina enalia BCC 18402
L Muritestudina chiangraiensis MFLUCC 17-2551
Paralophiostoma hysterioides PUFNI 17617
-1.0, 100110 | Salsuginea ramicola KT 2597 2
\ Salsuginea ramicola KT 2597 1
1001.0 Aigialus parvus BCC 18403
Ascocratera manglicola HHUF 30032

‘ 10010 Caryospora aquatica MFLU 11-1083
\ ! Caryospora minima
Quercicola fusiformis C437
Astrosphaeriella thailandica MFLUCC 11-0191
gon0; Wicklowia sp. MFLUCC 18-0373
2l Wicklowia aquatica CBS 125634
Lindgomyces cigarospora G619
99/1.0 Hongkongmyces thailandica MFLUCC 16-0406
991.0 Murispora galii MFLUCC 13-0819
Amniculicola immersa CBS 123083
10010 Fusculina eucalypti CBS 120083
Gordonomyces mucovaginatus CBS 127273
o710 | Delitschia chaetomioides SMH 3253.2
Delitschia winteri AFTOL ID-1599
85/1.0. \ Neomassaria formosana NTUCC 17-007
\ Neomassaria fabacearum MFLUCC 16-1875
1001.0 | Massaria vomitoria WU 30606
~ Massaria inquinans WU 30527
98/1.0 Hysterium angustatum CBS 123334
Hysterobrevium smilacis CBS 114601
96097 Glonium circumserpens CBS 123343
Glonium stellatum ANM32

90/1.01

80/1.0.

98/0.95

100/0.99 Clypeococcum placopsiiphilum Diederich 17576
86/ Polycoccum pulvinatum Diederich 17389

7300.95| Trpetheli
P

eluteriae 111
Mycomicrothelia hemispherica 102
98/1.0 Mpytilinidion californicum EB 0385
Mpytilinidion acicola EB 0349
100/1.0] Pseudorobillarda phragmitis CBS 398.61
- Pseudorobillarda eucalypti MFLUCC 12 0417
10011.0 Macrovalsaria megalospora MFLU 15-3432
100/1.0 Macrovalsaria megalospora MFLU 15-3431
| Palawania thailandense MFLUCC 14-1121
(100001 10010 palawania thailandense MFLUCC 16-1873
00110 Stigmatodiscus tamaricis 1114
Stigmatodiscus oculatus AP161116
Mycoleptodiscus endophytica MFLUCC 17-0545
Muyocopron dipterocarpi MFLUCC 14-1103
1001.0 Dyfrolomyces rhizophorae JK 5456A
75k Dyfrolomyces tiomanensis NTOU3636
oo~ Gonatophragmium triuniae CBS 138901
o710 Acrospermum adeanum M133

-1.0

7681 L—4001.0

Hermatomycetaceae

Pseudolophiotremataceae

Hypsostromataceae

Anteagloniaceae
Ligninsphaeriaceae

Striatiguttulaceae

Pseudoastrosphaeriellaceae

Tetraplosphaeriaceae

Testudinaceae

Paralophiostomaceae

Salsugineaceae
Aigialaceae
Caryosporaceae
Astrosphaeriellaceae
Wicklowiaceae
Lindgomycetaceae
Amniculicolaceae
Fusculinaceae
Delitschiaceae
Neomassariaceae
Massariaceae
Hysteriaceae
Gloniaceae
Polycoccaceae

Trypetheliaceae

Pseudorobillardaceae
Macrovalsariaceae
Palawaniaceae
Stigmatodiscaceae
Muyocopronaceae
Pleurotremataceae

Acrospermaceae

Pleosporales

Hysteriales

Gloniales

Trypetheliales

Mytilinidiales
Family incertae sedis
Family incertae sedis
Family incertae sedis

Stigmatodiscales
Muyocopronales
Dyfrolomycetales

Acrospermales

10010

90/0.96|
96/0.98

10010/ Superstratomyces albomucosus DTO 277 D2
! Superstratomyces flavomucosus DTO 305 C3
Anisomeridium ubianum 94
Megalotremis verrucose Lucking 26316 (F)
Strigula jamesii MPN548
Phyllobathelium anomalum 242
10010, Tenuitholiascus porinoides HMAS 1.0139639
Tenuitholiascus porinoides HMAS 10139638

98/1.0 Lichenothelia convexa 1.1607
Lichenothelia ¢f calcarea 1.1324

99/1.0;

100A1.0 Eremomyces bilateralis CBS 781.70
100/1.0 Rhexothecium globosum CBS 955.73
10010 Arthrographis kalrae CBS 693.77
Arthrographis longispora CBS 135935
Melaspilea enteroleuca Farou BR
Eremithallus costaricensis F Luecking 15683

100/1.0

Acr

a carmichaeliana MFLU 18-1130
a thailandica MFLU 18-1129

100/1.0 Agr

Minutisphaera aspera G427-1a
- 1000995 Minutisphaera parafimbriatispora G156-4a
100/1.0 Valsaria insitiva CBS 127882
Myrmaecium fulvopruinatum CBS 139058

Figure 17 Continued.

Superstra-

Superstratomycetaceae
tomycetales

Monoblastiaceae Monoblastiales
Strigulaceae
Strigulales
Tenuitholiascaceae
Lichenotheliaceae Lichenotheliales
Eremomycetaceae
Eremomycetales

Genus incertae sedis

Melaspileaceae Eremithallales
Agrogenosporaceae

Minutisphaerales
Minutisphaeraceae
Valsariaceae Valsariales
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10010 [ Asterotexis cucurbitacearum PMA M 0141224
Asterotexis cucurbitacearum VIC 42814

100/1.0] Asterina cestricola TH 591
96/0.96 Asterina phenacis TH 589
10010 Inocyclus angularis VIC 39748
Inocyclus angularis VIC 39747
84/-

1001.0| Neobuelliella poetschii Ertz 18115 (BR)
e M | Neobuelliella poetschii Ertz 18116 (BR)
Hemigrapha atlantica Ertz 14014 BR
ol \ | Melaspileella proximella G-M 2014-05-25
| 1001.0 - Melaspileella proximella G-M 2015-04-29
Morenoina palmicola MFLUCC 15-0284
Morenoina calamicola MFLUCC 14-1162

‘ 8410 | Stictographa lentiginosa Ertz 17570
Labrocarpon canariense Ertz 16308
100/1.0] Kirschsteiniothelia phoenicis MFLUCC 18-0216

Kirschsteiniothelia lignicola MFLUCC 10-0036
100n.0  Helicomyces hyalosporus MFLUCC 17-0051
96/0.97 99/1.0, Tubeufia bambusicola MFLUCC 17-1803
87/1.0 Berkleasmium thailandicum MFLUCC 15-1248
Wiesneriomyces laurinus DAOM 250029
Wiesneriomyces conjunctosporus BCC18606
10010 Bezerromyces pernambucoensis URM7412
Bezerromyces brasiliensis URM741 1
81/- Phyllosticta citrimaxima CPC20276
99/1.0 71/ Pseudofusicoccum stromaticum CBS 117448
\ Cophinforma atrovirens MFLUCC 11-0425

‘ Botryosphaeria agaves MFLUCC 11-0125

100/1.0 Aplosporella africana CMW 25424
1001.0° Bagnisiella examinans CBS 551 66
90i- [ Melanops castaneicola NJ 2018a 73.1

! Melanops chinensis NJ 2018b 145.1
90/- 100/1.0 Saccharata capensis CBS 122693

s Neoseptorioides eucalypti CPC 25529
\ Umthunziomyces hagah is CPC 29917

Kellermania ramaleyae BPI 882823
100/1.0 Homortomyces combreti CPC 19808
Homortomyces tamaricis MFLUCC 13-0441
Catinella olivacea UAMH 10679
1001107 Aeminium ludgeri E14

78/~

4

-0.94 Aeminium ludgeri E19
| 100/1.0 Cystocoleus ebeneus 1.161
7011.0 Cystocoleus ebeneus 1.348

-0.93 871G Neodevriesia strelitziae CBS 122379
\ Neodevriesia bulbillosa CBS 118285

-10.97| 100/1.0f Staninwardia suttonii CBS 120061
‘ Extremus antarcticus CCFEE 451
100/1.0 Piedraia quintanilhae CBS 327.63
Piedraia hortae CBS 374.71

84/1.0 Teratosphaeria fibrillosa CBS 121707
90.98. Teratosphaeria miniata CBS 125006
a7i.0/ Schizothyrium pomi Flyspeck1924 Zj001
-10.99 Schizothyrium tardicrescens MWAla
\ ——— Johansonia chapadiensis CBS 128068

Dissoconium aciculare CBS 342.82

-/0.98

219 10010 thpebraunia dekkeri CBS 567.89

Tl = hecoidiella illi is CBS 125223
71N.04 | | Chaetothyrina musarum MFLUCC 15-0383
810 100110 Rasutoria pseudotsugae rapssd

Rasutoria tsugae ratstk
7510 Cercospora beticola AFTOL 1D-1788
Mycosphaerella graminicola AFTOL ID-1615
(| Xenodevriesia strelitziicola CBS 122480

e ey Cladosporium herbarum CBS 121621
Rachicladosporium luculiae CBS 121620
outd ‘ Leptoxyphium madagascariense CBS 124766

10010 Capnodium coartatum MFLUCC 10-0069
Phaeotheca shathenatiana MSX102094
Phaeotheca fissurella UAMH 4245
aeuag 10010 Racodium rupestre 1.346
Racodium rupestre 1.424

100/1.0 Dothidea sambuci DAOM 231303

70/ Dothiora buxi MFLU 15-3404
138/“, Pseudoseptoria collariana CBS 135104
85 L Aureobasidium microstictum CBS 114.64

Neocelosporium eucalypti CBS 145086
010 ¢ elosporium larixicola 1.3.1
Zalaria alba DAOMC250847
- Zalaria obscura DAOMC250849
Elsinoe salicina CPC 17824
Elsinoe brasiliensis CPC 18528
Myriangium duriaei CBS 260.36
Myriangium hispanicum CBS 247.33
Endosporium aviarium UAMH 10530
991.0L Endosporium populi tr loidis UAMH 10529
| ‘ Lembosina aulographoides CPC 33049
| Patellaria quercus CPC 27232
Patellaria atrata BCC 28876

87110

‘ ‘100/1.01
|

‘ ‘ 721 100/1.0

100/1.0

Figure 11 Continued.

100/1.0 Lembosia mimusois MFLU 19-0724
Lembosia xyliae MFLU 14-0004
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Parmularia styracis VIC 42447

96/0.90) 100/1»0 Parmularia styracis VIC 42450 Farmulariaccae Fapmulaciales
Paraopeba schefflerae AMG 2017 . . .
400,91 1000096 Thyrinula parasitica CBS 120088 Aierimaliecesr s el
G Cladoriella eucalypti CPC 10953 G Cladoriellales
Cladoriella kinglakensis CPC 32730 Cltbuilatae St
931.0 9910 | Abrothallus hypotrachynae SPO302
Abrothallus parmotrematis AB1 T, P
i Lichenoconium erodens CBS 128704 Lichengrenlacens Abrothalsles
10011.0- Lichenoconium erodens CBS 128704
100110 Manglicola guatemalensis BCC20157 X
1001.0 Manglicola guatemalensis BCC20156 Manglicolaceae
Aliquandostipite khaoyaiensis CBS 118232 Aliquandostipitaceae pabilteley
10011.0 Jahnula aquatica R68.1
75/1.0 ol f‘ff’_d‘/’;”’:;;ex mq’:,l,l::[]lz;{z();gl 28 Xanthopyreniaceae Collemopsidiales
95/1.0 Gibbera conferta CBS 191.53

Venturia inaequalis CBS 594.70 Venturiaceae

-/0.90 Verruconis heveae MFLUCC 17-0092 Venturiales

Sympoventuria capensis CBS 120136 Sympoventuriaceae
84/0.93 Chaetothyriothecium elegans CPC 21375 ; )

Microthyrium microscopicum CBS 115976 Microthyriaceae Microthyriales

o Natipusilla naponensis I. AF217 1A Natipusillaces Natibusillales

Natipusilla limonensis 1. AF286 1A SATRUEALHC Satipusiiaes

Phaeothyrium corymbiae CBS 143434 Murramarangomycetaceae M"rrém:"ﬁlgo'
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Figure 17 Continued.

CapnodialesWoron.

Index Fungorum number: IF 90468acesoffungi number: FoF 07632
Capnodiales was introduced by Woronichin (1925) and accommodated the families
Antennulariellaceag Capnodiacae, Cladosporiaceae Coccoideacege Dissoconiaceae
Metacapnodiacege MycosphaerellaceaePiedraiaceae and TeratosphaeriaceagLumbsch &
Huhndorf 2010, Hyde et al. 2013, Chomnunti et al. 2011, 2014). Subsequsathniaceae
(halotolerant on deterioratelimestones),Cystocoleaceadlichenized, Euantennariaceadplant
parasitic), Extremaceae(extremophilic fungi), Johansoniaceae(epiphytic), Neodevriesiaceae
(extremophilic  fungi), Paradevriesiaceae (plant and rockabitating fungi) surfaces,
Phaeothecacea (variety of life style}, Phaeothecoidiellaceagsootyblotch/flyspeck fungi),
Racaliaceae (rock-habitating fungi), Schizothyriaceae (sootyblotch/flyspeck fungi), and
Xenodevriesiacea@athogenic or saprobic) were also accepted in this order basdwloggnetic
analyses (Phookamsak et al. 2016, Hongsanan et al. 2017, Wijayawardene et al. 2017a, Doilom et
al. 2018, Crous et al. 2019b), although type materi8lobiizothyriaceaeeeds to be recollected to
stabilize this familyParadevriesiaceaes synamymized undeExtremaceadn this study base on its
phylogenetic placement (Fig. 3). We provide a phylogenetic tree for Capnodiales (Fig. 3) including
all families in this order. Phylogenetic treesMYycosphaerellaceaand Teratosphaeriaceaare
providedseparately in Figs. 15 and 24.

Members of Capnodiales are mostly leaf epiphytes associated with honey dew (produced by
insects), or saprobes, parasites and endophytes of plants worldwide. There have been several
publications concerning rodkhabiting furgi in the Capnodiales clade with phylogenetic analyses,
but the connections between reokabiting fungi and other lifestyles.€. plant pathogens and
saprobes) found in this order are unexplained. Hongsanan et al. (2016a) provided the MCC tree for
a beter understanding of evolution cdpnodialeafamilies. The MCC tree answers ecological and
evolutionary questions, concerning the adaptation of these groups to extreme environments. The
common ancestor of species occurring in extreme habgat$, as sgcies inExtremaceaeand
Neodevriesiaceagliverged after other families in Capnodiales, while earlier diverged families
mostly comprise pathogens and saprobes (Ismail et al. 2016, Hongsanan et al. 1a0&6g).
analyses, thdivergence time for Capnodialés estimated @21 MYA (stem age)Kig. 2).
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Neocamarosporium goegapense CBS 138008
Neocamarosporium phragmitis MELUCC 17-0756
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Neohendersonia kickxii CBS 112403
Halojulella avicenniae BCC 20173
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Fuscostagonospora cytisi MFLUCC 16-0622
Fuscostagonospora sasae KT 1467
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Halobvssalhecmm oblones MFLUCC 15-0381 Lentitheciaceae
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Leucaenicola phraeana C416 Bambusicolaceae
Bambusicola massarinia MFLUCC 11-0389

Sulcatispora acerina KT2982 Sulcatisporaceae

Magnicamarosporium diospyricola 16-0419
Pseudoxylomyces elegans KT 2887
Longipedicellata aptrootii MFLUCC 10-0297

Latorua grootfonteinensis CBS 369.72
Latorua caligans CBS 576.65
Macrodiplodiopsis desmazieri CBS 140062
Splanchnvnema plalarn CBS 222.37

b i I KUMCC 18-0147

11027}

Multi g il
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plosy jica MFLUCC 11-0183

Pleohelicoon fngi Gl415
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Morosphaeria ispora KH 218 Morosphaeriaceae
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F nlcl/ornmpom senegalensis CBS 196.79 Trematosphaeriaceae
Trematosphaeria pertusa CBS 122368
2 Corynespora torulosa CPC 15989 Corynesporaceae
il Corynespora cassiicola CBS 100822
- §yclothyriella rubronotata TR9 Cyclothyriellaceae
il (% clothyriella rubronotata TR
5] G ram'peridhlm octosporum MAFF 242971 SN
Longiostiolum tectonae 12-0562 DA
— "6# Melanomma japonicum MAFF 239634 Melanommataceae
CX3 Aposphaeria corallinol MFLU 15-2752
L q Pl ia siparia CBS 279.74 Pleomassariaceae
Prosthemium stellare CBS 126964
ilw Sirodesmium olivaceum CBS 395.59 Paradictyoarthriniaceae
Paradictyoarthrinium diffractum MFLUCC 13-0466
v o Arthopyrenia salicis CBS 368.94
= Romsoella siamensis MFLUCC 11-0149 Arthopyreniaceae /Roussoellaceae

lans MFLUCC 11-0609

7357 | =

P
,‘v’w, lla I C235

Longipedicellataceae
Latoruaceae
Macrodiplodiopsidaceae
Parabambusicolaceae
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Pleosporales

Figure 21 The maximum clade credibility (MCC) tree of families in Dothideomycetes obtained
from a Bayesian approach (BEAST). The fossil minimum age constraints and second calibrations
used in this studyra marked with green dots. Bars correspond to the 95 % highest posterior
density (HPD) intervals. The scale axis shows divergence times as millions of years ago (MYA).
Geological periods are indicated at the base of the tree.
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Figure 21 Continued.
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Uwebraunia dekkeri CBS 567.89 Dissoconiaceae
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Devriesia sardiniae CCFEE 6202 Neodevriesiaceae

93/1.0 Capnobotryella erdogani MA 4625

96/1.0— Neodevriesia modesta CBS 137182
-/0.93 | _|95/ L0 [ Neodevriesia modesta CCFEE 5672
Capnobotryella erdogani MA 4766

soreipoude)

Extremus antarcticus CCFEE 451
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Figure 3 17 Phylogram generated from maximum likelihood analysis (RAxME)Capnodiales
based on ITS, LSU and rgbsequence data. Maximum likelihood bootstrap values equal or above
70 %, Bayesian posterior probabilities equal or ab6W0 (MLBS/PP) are given at the nodes. An
original isolate number is noted after the species name. The tree is roBtemht® phaseofCBS
165.31).The extype strains are indicated bold. Hyphen <) represents support values below?s0
MLBS and 090 PP.
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Figure 37 Continued.

Accepted dmilies Aeminiaceag Antennulariellaceae Capnodiaceae Cladosporiaceage
Cystocoleacege Dissoconiaceae Euantennariacege Extremaceae Johansoniacege
Metacapnodiacege Mycosphaerellaceae Neodevriesiaceae Phaethecaceae
PhaeothecoidiellaceaePiedraiaceae Racodiaceae Schizothyriaceae Teratosphaeriaceaeand
Xenodevriesiaceae.

Aeminiaceael. Trovao, |. Tiago & A. Portugal, in Trov@b al, MycoKeys 45: 62 (2019)

Index Fungorum numbel= 824975;Facesoffugi number:FoF 06985; 1 species

Halotolerant xerophilic and facultative alkaliphileson deteriorated limestonesSexual
morph: Undetermined. Asexual morpiMycelium septate, becoming wider, thigkalled, darker
and developing into meristematic chainscohidia, hyphae smootl€onidia globose, thick dark
brown, with single central septa resulting from the differentiation of torlikédhyphal cells,
smoothwalled, rugose (adapted frommovéo et al. 2019)

Typei Aeminiumludgeri J. Trovao, I. Tiago & APortugal

Notesi The family was introduced byrovao et al. (2019) to accommodate a single genus
Aeminium Aeminiaceaecontains amicrocolonial black fungus occurring in deteriorated hme
stones. Phylogenetic analyses placed this family within Capesdi@fovdo et al. 2019, this
study).

Aeminium J. Trovao, |. Tiago & A. Portugal, in Trovao et al., MycoKeys 45: 64 (2019).

Index Fungorum numbeilf 824976 Facesoffungi number=oF 06986; 1 morphological
species (Species Fungorum 20203pé&cies with miecular data.

Type specie$ Aeminium ludgerd. Trovao, I. Tiago & A. Portugal.

Notesi The monotypic genus was establishdTrovao et al. (2019), who also provided its
description and illustration.

Aeminium ludgeriJ. Trovao, I. Tiago & A. Portugaily Trovao et al., MycoKeys3t 64 (2019).
Fig. 4
Index Fungorum numbelf= 824977 Facesoffungi numbeFoF 08050
Descriptioni see Trovao et al. (2019).
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Ecological and economic significance

Species in this family arealotolerant, xerophilic, and fakative alkaliphileson deteriorated
lime-stones.Microcolonial black fungi are one of the main factors of stone biodeterioration and
correspond to aesthetic, biochemical, and biophysical alterations (Sterflinger 2000, 2010,
Sterflinger & Pifar 2013Trovéo et al. 2013

Figure 4 1 Aeminium ludgeri(redrawn from Trovao et al. 2019). Iatercalary and terminal
conidial chains. b Initial hyphae becoming torutblee. ¢ Arthroconidia. d Toruloidike hyphae
and mature chains of arthroconidia. Scale @irs= 20e m, d = 50 &m.

AntennulariellaceaéWoron., Annls mycol. 23(1/2): 178 (1925)

Index Fungorum numbelf= 80461 ;Facesoffungi numbeFoF 06951, 12 species

Foliar epiphytedorming on the surface of leaves and twigs, sooty moulds on insect exudates.
Subicdum dark brown to black, effuse, densely velutinous, somewhat dense or vélyptyae
cylindrical to moniliform, or regular, septate, deeply pigmented at the length margin, smooth or
roughwalled. Erect hyphaedense or scant covering, broad and irregularastomosing in a
network, brown to black. Sexual morphscomatadeveloping from repeated divisions of hyphae,
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subglobose, obovoid to broadly ellipsoidal, or ovoid, sessile, or with a robust stalk, brown to dark
brown, with or without appendages, a cahtostiole at maturity, arising from terminal or
intercalary cells on aerial hyphaBeridium thin-walled, pseudoparenchymatoussci 8-spored,
bitunicate, fissitunicate, pyriform to ellipsoidal, or clavadscosporesi 4-seriate, minute, ovoid,
more orless oblong, hyaline,iB-septate, slightly constricted at the septum, upper cell slightly
shorter and broader than the lower cell, rounded at both ends. Asexual morph: Coelomycetous or
hyphomycetous. Coelomycetogéntennarielld: Pycnidia small, subglobse to obovoid, dark
brown, on a short stalk or intercalaggmewhat lateral on conidiophores, with a short neck and
ostioles at maturity. Pycnidial wall pseudoparenchymatous, smecotlor roughwalled.
Conidiogenous cellsninute, rare seen (Hughes 200Q@onidia minute, globose more or less
ellipsoidal, hyaline, aseptate (Hughes 1976). Hyphomycdtapnodendroj Hyphaecylindrical
or irregular, septate, dark brown, smaabh roughwalled. Conidiophoresscattered or gregarious,
velutinous, straight oriiegularlybent, more or less cylindrical, barely different from aerial hyphae,
arising as uprighbranches or upturned ends lofphae, with variable in length, brown to dark
brown, smooth to roughwalled. Conidiogenous celholoblastic, more or less ovgiavith a flat
terminal with ascar left by the fallen conidium, sessi{&nidia narrowly clavate to ellipsoidal or
fusiform, straight or curvedr irregularly curved, pale brown to dark brown, slightly constricted at
the septa, rounded at the apex omszhat both ends, smoethr roughwalled, sometimes with
longitudinal striationsgently or abruptly tapered at the base to a flattened or denticdate
(Hughes 2000, Hyde et al. 2013, drawing of asexual characters can be seen in Hughes 1976).

Typei Antennulariellaworon.

Notesi Antennulariellaceaas a poorly known sooty mould family in Capnodiales. It was
established bWoronichin (1925), with the generic typentennulariella Six genera were included
in this family by Kirk et al. (2008). Howevemany studies included only three generathis
family, viz. Antennulariella Achaetobotrysand CapnofraseraHyde et al. 2013, Chomnunti et al.
2014, Wijayawardene et al. 2017a). Wijayawardene et al. (2017b) exdimj@tbfraserafrom
Antennulariellaceadased on its asexual morph characters without sequenced.itii¢asequence
data are available in GenBank fantennulariaceadCheewangkoon et al. 2009, Chomnunti et al.
2014). Phylogenetic placement Ahtennulariaceaen Capnodiaceagrepresented byhé strain of
Antennariella placitagis doubtful (Cheewangkoon et al. 2009, Chomnunti et al. 2014). Due to the
morphological differencesAntennulariellaceaewas not considered to be a synonym of
CapnodiaceaeMolecular data is therefore required resohe its phylogenetic placement, and
explainrelationships between the sexual and asexual morphs of its various possible asexual genera.

Antennulariella Woron., Trudy Byuro Prikl. Bot. 8(6): 771 (1915)

Index Fungorum numbel= 221; Facesoffungi numbeFEoF 06951; 5 morphological species
(Species Fungorum 2020), 1 species with molecular data (doubtful placement).

Type specie$ Antennulariella fuliginosaVoron.

Notesi Antennulariellawas introduced by Woronichin (1915), with its asexual morph
Antennariella However,Antennariellawas synonymized undémtennularielladue to the concept
of one name for one fungus (Hyde et al. 2013). Discussions on some speg&igerofulariella
were provided by Hyde et al. (2013). Only species Antennulariellaplacitae (= Antennariella
placita@ has sequence data available in GenBank, however the phylogenetic placement of this
family cannot be resolved by this sequence data.

Antennulariella concinna(L.R. Fraser) S. Hughes, Mycologia 68(4): 719 (1976) Fig.5

[ Limacinia concinnal.R. Fraser, Proc. Linn. Soc. N.S.W. 6@{B 171 (1935)

Index Fungorum numbelf= 308726;Facesoffungi numbeFEoF 06952

Mycelums uper ficial, c-like, ibrovehrto daek | browmr sepfate, usim@oth
walled, with constricted at andark each septum, narrow at end cell. Sexual mofysisomata
subglobose, developing on mycelium, with ostioles at maturity, smooth or roughened walls, dark
brown to black.Hamatheciunnot observed in this studysci 8-spored, bitunicate, ellipsoid to
cylindrical, with short pedicelAscosporeoverlapping, 13-seriate, clavate,-&eptate, 2ayered,
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slightly constricted at septum, upper cell shorter and wider lower cell, hyaline, smalted to
verrucoseAsexual morphUndetermined.

Material examinedi New Zeal and, Auc k!l and, Leptbsparrkuins B a
scoparium 16 September 1967, J.M. Dingley (PDD 26126 ,-type).

Notesi The holotype specimen @ntennulariella fuliginosawvas illustrated in Hyde et al.
(2013), however figures of asci ancdcaspores were presented as drawings. Herd]usé&ateasci
and ascospores @ntennulariellaspecies using a specimen Af concinnafrom PDD, however
measurements are unavailable (Fg.

Other genera included
AchaetobotrydBat. & Cif., Saccardoa 29 (1963).

Index Fungorum numbelf 36; Facesoffungi numbeFoF 06953;3 morphological species
(Species Fungorum 2020), molecular data unavailable.

Type specie$ Achaetobotrys affinifL.R. Fraser) Bat. & Cif., Saccardoa 2: 49 (1963).

[ Henningsomyces affinisR. Fraser, Proc. Linn. Soc. N.S.W. 6&(B 172 (1935).

Notes i The genus has obovoid to broadly ellipsoidal ascostromata, lacking hyphal
appendages (Hyde et al. 2013), mas#ptate ascospores (based on isotype specimen of
Achadobotrys affinisn Chomnunti et al. 2014).

EumelaSyd., Annls mycol. 23(3/6): 335 (1925).

Index Fungorum numbertF 1925; Facesoffungi numberFoF 06241;4 morphological
species (Species Fungorum2P), molecular data unavailable

Type specie$ EumelachiococcaeSyd., Annlsmycol2 3 ( 3/ 6) : . 335 (1925)

Notesi The genus was placed Bseudoperisporiacea@lyde et al. 2013, Kirk et al. 2013),
and was treated as genusertae sedisn Dothideomycetes by Boonmee et al. (2017). Pem et al.
(2019c) includedHis genus imMAntennulariellaceadased on its superficial subglobose to globose
ascomata, with hyphal appendages, aparaphysate, and clavate to ellipssidaédBasci (Pem et
al. 2019c).

Ecological and economic significance

Species inAntennulariellaeae are poorly studied. There are no reports on their ecological
and economic significance whether harmful to plants/animals or some interesting activity which
might be beneficial to society. According to its appearance as a sooty mould, we assuni@&shat it
negative effects on photosynthesis affecting physiological metabolism of the plant, lower growth
rates and reduced yields (Nelson 2008, Laemmlen 2011, Hyde el al. 2013, Santos et al. 2013).
Interactions betweemntennulariellaceag insects andplants ae still doubtful due to lack of
information.

Capnodiaceadi6hn. ex Theiss., Verh. zoddot. Ges. Wien 66: 363 (1916)

Index Fungorum numbel= 91154;Facesoffungi numbeFoF 06943, 91 species

Saprobicon honey dew produced by insects, forming blac#ehalli on leaves, stems, bark,
and even rocksThalluscomprises a black, superficial, mycelial network, covering the host surface.
Myceliumcomposed of septate, cylindrical, brown, filamentous hyphae. Sexual nAspbmata
superficial on mycelial massubglobose to globose, coriaceous, with or without setae, dark brown
to black, with a central ostiolePeridium relatively thin, comprising brown, cells déxtura
angularis Hamatheciumacking pseudoparaphyséssci8-spored, bitunicate, with a shortdgeel,
lacking an ocular chambeAscospore2-seriate, hyaline to brown, muleptate or muriform.
Asexual morph: CoelomycetouSonidiomatapycnidial, elongate, with short or long narrow necks,
with or without a swollen parOstiole hyaline to pale brnon, located at the neck apeRonidia
produced within the pycnidia in the swollen part, ellipsoidal, smadlelted, hyaline, with or
without guttules.
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Figure 51 Antennulariella concinngPDD 26126). Bb Specimen and descriptions. ¢ Ascomata on
substate. de Septate mycelium.i§ Ascomata. h Ascus stained i n
j Ascospores stained in Melzerds reagent .

Typei CapnodiumMont.

Notesi Capnodiaceaavas introduced by Hohnel (19€)9and validated by Theissen (1916)
(von Arx & Mdller 1975, Hughes 1976). Kirk et al. (2008) concluded that the family comprises 26
genera, while 13 genera were accepted by Lumbsch & Huhndorf (2010). Chomnunti et al. (2011,
2014) accepted only six genera based on the morphology of type specimens. Ariyawdnsa et a
(2015a) introducehaetocapnodiunto this family based on morphology and phylogeny. Bose et
al. (2014) synonymized®hragmocapniasunder Conidiocarpus There are some rogkhabiting
taxaincluded withinCapnodiaceasuch as rocksolate TRN87.

Aithalodermawas included inCapnodiaceagSydow & Sydow 1913a, Reynolds & Gilbert
2005, Wijayawardene et al. 2017a). We do not aceéefpialodermain this family following
Chomnunti et al. (2011) who studied the isotype specimeAitbiloderma clavatisporunand
concluded thafithalodermaare similar to those found @haetothyriaceaePlurispermiopsisvas
referred toCapnodiaceady Wijayawardene et al. (2017a). However, we tRatispermiopsisas
genusincertae sedisn Capnodiales based on its glabrous as@a containing asci with up to 64
hyaline, short appendiculatej Z (rarely 3)}septate ascospores (Perédarvalho et al. 2010).
Therefore,CapnodiaceaecomprisesChaetocapnodiumCapnodium Conidiocarpus Fumiglobus
LeptoxyphiumLimaciniasetaReaderelliopsis ScoriadopsiandScorias
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Most of the species i@apnodiaceaare sooty moulds, forming hyphal networks that cover
the surface of hosts. Based on the MCC tree in this study, we fourdapabdiaceaeliverged as
a first group from a common aestor of Capnodiales and most of its members are saprobic.
However, more collections of Hotockinhabiting fungi andaprobes o€apnodiaceaare needed
to confirm the evolutionary history of a feextremotolerant taxa in the early divergence. It is
possble that sooty moulds evolved in association with insects first, and later evolved into rock
inhabiting taxa. The plant feeding insects would have dropped their honey dews onto the rocks
Capnodiumis the type genus dfapnodiaceagand it was establishday Montagne (1849) based
on Fumago citri(Friend 1965)Capnodiumis the sexual morph d?olychaetonthusCapnodium
was selected for conservation wunder the n1F]I
sequence data fa€apnodiumspecies availableniGenBank. More collections and sequence data
are needed.

CapnodiumMont. Annls Sci. Nat., Bot., sér. 311: 233 (1849)

Index Fungorum numbertF 809 Facesoffungi numberFoF 06944;40 morphological
species (Species Fungorum 20ZD3pecies with molecal data.

Type specie$ Capnodium salicinurMont., Annls Sci. Nat., Bot., sér. 3 11: 234 (1849)

Notesi Capnodiumis the type genus dfapnodiaceagand it was established by Montagne
(1849) based ofumago citri(Friend 1965)Capnodiums the sexual m@h of Polychaetonthus
Capnodiumwas sel ected for conservation under the
little sequence data fdCapnodiumspecies available in GenBank. More collections and sequence
data are needed.

Other genera included
ChaetocapnodiumHongsanan & K.D. Hyde, in Liu et al., Fungal Diversity 72: 68 (2015).

Index Fungorum numbeilf 550888; Facesoffungi humber-oF 00399; 1 morphological
species (Species Fungorum 2020), 1 species with molecular data.

Type specie$ Chaetocapndium siamensisiongsanan & K.D. Hyde, in Liu et al., Fungal
Diversity: 72:69 (2015).

Notesi Chaetocapnodiurns accepted itCapnodiaceadased on its saprobic habitat as sooty
moulds,dark, superficial thalli on plant surfaces, aubglobose to globoseasnata with a central
ostiole. Chaetocapnodiundiffers from other genera in having ascomatal setae (Liu et al. 2015).
Phylogenetic analyses also supported its statGapnodiaceagliu et al. 2015)

ConidiocarpusWoron., Key to fungi (fungi imperfectd: 743 (1917).

= PhragmocapniaJ heiss. & Syd., Annls mycol. 15(6): 480 (1918) [1917]

Index Fungorum numbeifF 7751; Facesoffungi numberFoF 06946; 13 morphological
species (Bose et al. 2014, Index Fungorum 2020), 7 species with molecular data.

Type spems i Conidiocarpus penzigiWoron. [as 'penzigi], Annls mycol. 25(3/4): 250
(2927).

[ Phr agmoc apWorag$ Chpnenant & K.D.iHyde, in Chomnunti et al., Fungal
Diversity 51(1): 112 (2011).

NotesT Conidiocarpusis the asexual morph dPhragmocapniasPhragmocapniaswas
synonymized unde€onidiocarpusbased on the rules of noméataral priority (Bose et al. 2014,
Hongsanan et al. 2015bLonidiocarpusforms a dark, thin thallus, which comprisesdiating,
septate hyphaeesasily removed from the host surfacks sexual morph hasuperficial ascomata,
with ascomatal setae, ascitvshort pedicel or sometimes apedicellate, and cylindrical to clavate,
multi-septate, hyaline ascospores (Hongsanan et al. 2015b). The asexual moguidaicarpus
has black stalked pycnidia, with an upper brown swollen region producing conidia, eostiol
surrounded by hyaline hyphaadlipsoid, Xcelled, hyaline conidia (Chomnunti et al. 2011)

FumiglobusD.R. Reynolds & G.S. Gilbert, Cryptog. Mycol. 27(3): 252 (2006).

1600



Index Fungorum numbenF 7751; Facesoffungi numberFoF 06947; 6 morphological
speces (Species Fungorum 2020), 1 species with molecular data.

Figure 6 i1 Morphology of selected genera @apnodiaceaea ¢ Ascomata on the surface of
leaves. dSection through ascome, f Ascomata when viewed in squash mounits. Agci. j Asci in
Melze® s r e BngAsaogpores.kp Pycnidia on surface of plants. §,xPycnidia when viewed
in squash mounti u Ostiole surrounded by hyaline hyphgébb Conidia. ctff Hyphal networks.
Notesi a, d, g, k =Chaetocapnodium siamendg e, h, | =Conidiocapus plumeriaef, i, j, m =
Conidiocarpus philippinensig, x, z, ff = Capnodium coffeae, q, u, bb, ee €onidiocarpussp.:
0, S, W, aa, dd £eptoxyphium glochidiam, r, v, y, cc =Scorias mangiferaeScale bars: w = 200
em, d, q, x = 100 e€m, e, f, v = 50 &e&m, h,
ff = 5 ¢&em.
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Type specie$ Fumiglobus ficinugBat., Nascim. & Cif.) D.R. Reynolds & G.S. Gilbgds
of i L Crypad Mycd. 27(3): 253 (2006)

[ Asbolisia ficinaBat., Nascim. & Cif., in Batista & Ciferri, Quad. Lab. crittogam., Pavia 31:
41 (1963)

Notesi Fumiglobuswas introduced by Reynold®& Gilbert (2006). It is characterised by
pyriform bulbous pycnidia, with mulseiate stalks, and round to slightly oval, hyaline conidia that
often adhere in short chain$he first sequence data was provided by Bose et al. (2014). Their
phylogenetic tree showed the placement of this genus basé&diroiglobuspieridicola within
Capnaliaceae

LeptoxyphiumSpeg., Physis, B. Aires 4: 294 (1918)

Index Fungorum numbelfF 8762; Facesoffungi numberFoF 06949; 17 morphological
species (Species Fungorum 2020), 5 species with molecular data.

Type specie$ Leptoxyphiungraminum(Pat) Speg.Physis. B. Aires 4. 294 (1918)

[ Capnodium graminurRat., J. Bot., Paris 11: 348 (1897)

Notesi Leptoxyphiumwas established by Spegazzini (1918). Members of this genus are
sooty moulds and commonly found as asexual morphs. Its pyaifiea from othe genera by a
narrow bulbous base, with clige apex, which produces conidia.

LimaciniasetaD.R. Reynolds, Madrofio 45(3): 250 (1998)

Index Fungorum numbelfF 27922; Facesoffungi numberFoF 06948; 1 morphological
species (Species Fungorum 2020), Icesewith unpublish molecular data.

Type specie$ Limaciniaseta californicd.R. Reynolds, Madroiio 45(3): 250 (1998)

Notesi The characters of this genus are quite similaCkaetocapnodiuniy ascomatial
setaesurrounding an ostioleHowever, they diffe in the clustered or solitary ascomata, and
characters of basal ascomata. Molecular data is needed to confirm the relationship between
ChaetocapnodiurandLimaciniaseta A short SSU sequence dataLofhaciniaseta californicahat
is available in GenBank(020 is insufficient to include in phylogenetic analyses.

ReaderielliopsiCrous & Decock, Persoonia 34: 195 (2015)

Index Fungorum numbeif 812436 Facesoffungi number=oF 01736; 2 morphological
species (Species Fungorum 2020), 2 species with natetata.

Type specie$ Readerielliopsis fuscoporiaérous & Decock, Persoonia 34: 195 (2Q15)

Notesi The genus was established Byous et al. (2015c Readeriellopsidiffers from
Readeriellain having phialidic conidiogenesis, aggregated, with somewiagillate conidiomata,
while Readeriellahas phialides with percurrent proliferation, and separate, apapillate conidiomata
(Crous et al. 2015cPhylogenetic placement of this genus wit@iapnodiaceaavas supported in
analyses ofCrous et al. (2015c The genus was treated awxertae sedisn Capnodiales by
Wijayawardene et al. (2016a, 2017a). HowevBeaderielliopsis forms a lineage within
Capnodiaceaén Wijayawardene et al. (2016a) and our analysés 3). Therefore, we accept this
genus inCapnodaceae

Scoriadopsis).M. Mend., in Stevens, Annls mycol. 28 (5/6): 365 (1930)

Index Fungorum numbenF 4966; Facesoffungi numberFoF 06950; 1 morphological
species (Species Fungorum 2020), molecular data unavailable.

Type specie$ Scoriadopsis micaae J.M. Mend., in Stevens, Annls mycol. 28 (5/6): 365

Notesi Scoriadopsiss poorly studiech n ebntains a single species without molecular data.
Scoriadopsiswas recognized based on its sexual morph charactasscliisely associated with
Meliola, ard hasglobose or ovoid ascoma, with ostiolate, pedicellate, gelatinous, ovate asci,
fusiform, Lseptateascospores (Chomnunti et al. 2011).

ScoriasFr. Syst. mycol. 3(2): 269, 290 (1832)
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Index Fungorum numbetdF 4966; Facesoffungi numberFoF 01060; 10morphological
species (Species Fungorum 2020), 5 species with molecular data.

Type specie$ Scorias spongiosgschwein.) Fr., Syst. mycol. 3(2): 291 (1832)

[ Botrytis spongios&chwein., Schr. naturf. Ges. Leipzig 1: 127 [101 of repr.] (1822)

Notes i Scaias is also a sooty mould. Its asexual morph characters are similar to
Leptoxyphiumbut pycnidia are short and wide at the basé&dorias while long pycnidia with
narrow base irLeptoxyphium The sexual morph o$coriasis characterised bgubglobose a
broadly ellipsoidal, dark brown to blackish, shiny ascomata, with short stalk, oblong to saccate asci,
and fusiform, with B4 transsepta, hyaline ascospores (Chomnunti et al. 20Rhylogenetic
analyses indicated th&toriasis a distinct genus i@apnodiaceae

Ecological and economic significance

Capnodiaceaeincludes many species which are of economic importance. They play a
negative role by forming black, hyphal networks on the surface of plants, especially on.&uits (
Conidiocarpusspp.,Lepoxyphiumspp). Thus, they are important as they reduce the marketability
of fruits and reduce photosynthesis of host plants (Chomnunti et al. 2014, Hongsanan et al. 2016a).

Cladosporiacea®ann., Repert. mic. uomo: 404 (1934)

Index Fungorum numbel 80600 Facesoffungi numbefoF 06966356 species.

Diverse habitatsSexual morphAscomatammersed to superficial, scattered or gregarious,
brown to black, globose to subglobose, uniloculate, with or without ostiolar r@sksele necks,
with numerous eriphysoids.Peridium composed of several layers of brown, thickened cells of
usually textura angularis Hamathecium comprising hyaline, septate, subcylindrical
pseudoparaphyse#sci 8-spored, bitunicate, hyaline, smoottgssile tosubsessile obovoid to
ellipsoid or subcylindrical, with or without apical ringscosporegasciculate, obovoid, guttulate,
ellipsoid to fusiform, hyaline to pale brown, septate, smooth to slightly roughened, mucous sheath
sometimes present. Asexual morph: HyphomycetGatones on natural substrate effuse, greyish
brown to brown, velvetyMyceliummostly immersed, composed of branched, septate, pale brown,
smooth to minutely verruculose hyphaonidiophoresmacronematous, mononematous, solitary,
arising terminally and latedglfrom hyphae, erect, straight to slightly flexuous, cylindrical, oblong
to filiform, sometimes geniculate, unbranched or brancBedidiogenous cellsostly polyblastic,
integrated, terminal and intercalary, often distinctly sympodially proliferatihifgyrin, cylindrical
to oblong, conspicuous, subdenticulate to denticul@mnidia catenate, in densely branched,
acropetal chains, straight to slightly curved, subhyaline to brown, smooth or verruculose; terminal
conidia globose, subglobose to obovoidodudly rounded at the apex, intercalary conidia
subglobose, broadly ellipsomvoid, aseptate, with distal hila, often distinctly dentiulat
(photoplates of asexual can be seen in Schubert et al. 2007b, Bensch et al. 2010, 2012)

Typei CladosporiuntLink.

Notesi Nannizzi (1934)introducedCladosporiacea¢o accommodat€ladosporiumwhich
is one of the largest gener& dematiaceoutiyphomycetousBraun et al. (2003proposed a new
genusDavidiella and confirmed it as the sexual morphGiadosporiumbasedon molecular data.
The new genus was placed MycosphaerellaceaéBraun et al. 2003)However,Aptroot (2006)
reported that the characters of ascospord3awvidiella are distinct from those dflycosphaerella
Schoch et al. (200§)erformed phylogenetianalysis using four nuclear loci (LSU, SSU, #pland
tefl) and separatddavidiella into a different family fromMycosphaerellgMycosphaerellacege
Thus, a new familyDavidiellaceae was introduced to accommodateavidiella with its
Cladosporiumasexualmorphs. HoweverCladosporiacea€1934) predate®avidiellaceae(2006)
in CapnodialesCladosporiaceaeomprises nine genera. Wijayawardene et al. (2014b) proposed to
adoptCladosporiumoverDavidiella.

CladosporiumLink, Mag. Gesell. naturf. Freunde, Bar7: 37 (1816) [1815]
Index Fungorum numbeltF 7681 Facesoffungi numberf=oF 06967; 316 morphological
specieqSpecies Fungorum 20RA 34 species with molecular data.
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Type species$ Cladosporium herbarur(Pers.) Link

[ Demat i uRers.yMytolgeur (Erlanga) 1: 13 (1822)

Notes i Cladosporiumis one of the largest genera bfyphomycetousand is wel
circumscribed by coronate conidiogenous loci, intercalary ramoconidia and conidia in acropetal
chains with hila (Besch et al. 2010, 2012). Bensch et al. (2012) accepted 169 species in
Cladosporium sensu stricta their monographic work of the genus. Subsequently, Bensch et al.
(2015) described 19 new species and provided an emended species description. Ber{20i1 &} al.
isolatedCladosporiumfrom indoor environments, and more than 230 species were accepted. Three
major species complexese. C. cladosporioides C. herbarumand C. sphaerospermunare
recognized inCladosporium(Schubert et al. 2007b, 2009, Dugarakt2008, Bensch et al. 2010,
2015)

Cladosporium pseudocladosporioidé&ensch, Crous & U. Braun, Studies in Mycology 67: 71
(2010) Fig.7

Index Fungorum numbelf= 517087 ;Facesoffungi numbeFoF 06968

Saprobicon Nelumbosp. Colonies on natural sutete effuse, black, velvety. Sexual morph:
Undetermined. Asexual morpldyphomycetousMycelium partly immersed, partly superficial,
composed of branched, septate hypHaenidiophoresup t o 250 m51 emg ,wi 4.
macronematous, mononematous, erect, straight to slightly flexuous, cylindrical, brown, paler
towards apex, hyaline at apex, unbranched, septate, not constricted in the septumwsitenhth
thick-walled. Conidiogenous @ls 1638 x 46 € m, p oirtegratédatermminal¢ subhyaline to
pale brown, cylindrical, subdenticulat€onidia 7120 x 46 . 5 xm 12 I 5 &m, n
catenate, small terminal conidia globose, subglobose to obovoid, subhyaline to pale brown,
asepate, broadly rounded at the apex; intercalary ramoconidia conidia subglobose, broadly
ellipsoid-ovoid, pale brown to median brown,Dseptatewith distal hila.

Material examinedi China, Guizhou, Xingyi, Anlong, on leaves dfelumbo sp.
(Nelumbonacege 27 October 2017, Yao Feng, AL(GZAAS 260006), living culture GZCC 20
0010.

Culture characteristicé Conidia germinating on water agar media within 24 h. Germ tubes
produced from one or both ends. Colonies on PDA circular, edge entire, mycelia glegish
brown from above, dark brown from below.

Notesi Bensch et al. (2010) introducétl pseudocladosporioidedhis species has been
reported worldwide on diverse hosts, as well as isolated from air and soil (Bensch et al. 2010, 2012,
2018).Cladosporum pseudocladosporioidé®longs toC. cladosporioidesomplex (Bensch et al.
2015). In the phylogenetic analyses (Rp.our strain formed a strongly supported clade with eight
C. pseudocladosporioidesrains.

Other genera included
AcroconidiellaJ.C.Lindq. & Alippi, Darwiniana 13 (R4): 612 (1964).

Index Fungorum numberF 7030; Facesoffungi numberFoF 06629 5 morphological
species (Species Fungorum 2020), molecular data unavailable.

Type specie$ Acroconidiella tropaeol(T.E.T. Bond) J.C. Lindg& Alippi, Darwiniana 13
(21 4): 613 (1964).

[ Heterosporium tropaeoll .E.T. Bond, Ceylon J. Sci., Sect. A 12: 185 (1947).

Notes T Acroconidiella is characterized by macronematous, mononematous, mostly
unbranched conidiophores, polytretic, terminal conidiogenous cells, and ellipsoidal, septagée conid
(Ellis 19711976, Prasher & Verma 2015prasher & Verma (2015provided morphological
comparison ofAcroconidiellaspecies. Fesh collections are required to resolve its phylogenetic
placement, since no molecular data are available for this genus.

DavidiellomycesCrous, Persoonia 38: 251 (2017).
Index Fungorum numbeif 820929;Facesoffungi humberoF 06630;2 morphological
species (Species Fungorum 2020), 2 species with molecular data.
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Figure 7 i Cladosporium pseudocladosporioidéSZAAS 20-0006. a, b Colonies on natural
substrate ¢, h Conidiophores and conidid donidiogenous cells g Germinated conidium Scale
bars: c¢cikF 301% mgmd
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Type species Davidiellomyces australiens(Srous, Persoonia 3251 (2017)

Notesi Davidiellomycess a monotypic genus with the type specl@saustraliensis which
was collected on leaves @yperaceaein Australia. The sexual morph d@avidiellomycesis
characterized by globose, black, ostiolate ascomatpoBs, bitunicate, obovoid to broadly
ellipsoid asci, and mulseriate, hyaline, guttulate-skeptate, fusoiellipsoidal ascospores with
obtuse ends and mucoid she@@nous et al. 20179bThe asexual morph is undetermined.

GraphiopsisTrail, Scottish Natualist 10: 75 (1889)

[ DichocladosporiunK. Schub., U. Braun & Crous, Stud. Mycol. 58: (@6807).

Index Fungorum numbeilF 820929;Facesoffungi numberf=oF 06631;1 morphological
species (Species Fungorum 2020), 1 species with molecular data

Type specie$ Graphiopsis chlorocephal@Fresen.) Trail, Scottish Naturalist 10: 75 (1889)

[ Periconia chlorocephal&resen., Beitr. Mykol. 1: 21 (1850)

Notesi Schubert et al. (2007assignedCladosporium chlorocephalurto a new genus
DichocladosporiumHowever,Dichocladosporiunwas regarded as a synonym un@gaphiopsis
by Braun et al. (2008)Since all theGraphiopsisspecies were introduced before 1936, none of
them has molecular data excé&ptchlorocephala The type species is characterized by dimorphic
fruiting bodiegSchubert et al. 2007a, Braun et al. 2008)

NeocladosporiumJ.D.P. Bezerra, San@den., SouzaMotta & Crous, IMA Fungus 8 (1): 87
(2017)

Index Fungorum numbelF 820266;Facesoffungi number=oF 06633;1 morphological
speciesBezerra et ak017), 1 species with molecular data

Type specie§ Neocladosporium leucadendfCrous) J.D.P. Bezerra, Safiden., Souza
Motta & Crous, IMA Fungus 8 (1): 87 (2017)

[ Toxicocladosporium leucadendzirous, in Crous et al., Persoonia 27: 157 (2011)

Notesi Bezerra et al. (201#yansferred six strains dfoxicocladosporium leucadendo a
new genusNeocladosporiumDespite their distinct phylogenetic positioMéeocladosporiunis
distinguishable froniroxicocladosporiunby its verruculose to warty ramaudia (Bezerra et al.
2017.

RachicladosporiumCrous, U. Braun & C.F. Hill, Studies in Mycology 58: 38 (2007)

Index Fungorum numbeltF 504430;Facesoffungi numbef-oF 06634;13 morphological
species (Species Fungorum 2028 species with molecular tha

Type speciesi Rachicladosporium luculiaeCrous, U. Braun & C.F. Hill, Studies in
Mycology 58: 39 (2007)

Notesi Rachicladosporiumhas cladosporiudike morphology, however, it differs from
Cladosporium sensu stricto having conidiophores with aniapl rachis. Some taxa are associated
with leaf spotqCrous et al. 2007b, 2014b, 2018ahile some are roekhabiting fungi(Egidi et
al. 2014)

ToxicocladosporiumCrous & U. Braun, Studies in Mycology 58: 39 (2007)

Index Fungorum numbeltF 504426;Facesoffungi numberf=oF 06970;15 morphological
specieqFotedar et al. 200915 speciesvith molecular data.

Type specie$ Toxicocladosporium irritan€rous & U. Braun, Studies in Mycology 58: 39
(2007)

Notesi Toxicocladosporiunms characterized by dg thick-walled conidial and conidiophore
septa(Crous et al. 2007bBezerra et al. 2017Fotedar et al. 2039 The genus differs from
Cladosporium sensu stricton lacking the typical coronat€ladosporiumscar type(Crous et al.
2007b) All species offoxicocladosporiunhave available sequence data.

VerrucocladosporiunK. Schub., Aptroot & Crous, Studies in Mycology 58: 41 (2007)
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Index Fungorum numbeif 504432;Facesoffungi numberf=oF 06971;3 morphological
species (Species Fungorum 20203pecieswith molecular data

Type speciesi Verrucocladosporium dirinaeK. Schub., Aptroot & Crous, Studies in
Mycology 58: 41 (2007)

Notesi Crous et al. (2007bjntroduced Verrucocladosporiumbased onV. dirinae and
assigned it as Capnodialiesertae sedisThe type species was wrongly deposite€slosporium
arthoniae However, Verrucocladosporiumdiffers from Cladosporium sensu strictom having
cylindricakiliform, non-geniculate nornrnoduloseconidiophores, and necoronate conidiogenous
loci (Crous etal. 2007b) Braun et al. (2009¢lescribed the second species from thallRotcella
boergesenijibut without molecular data. The third species was established by Crous et al. (2019e).

Ecological and economic significance

Members ofCladosporiaceaeare @smopolitan in distribution and include many species
which are of economic importance. Some species(. ossifragj C. pseudiridisandC. vincicolg
can cause leaf spots and other lesi@thubert et al. 2007a, Braun et al. 20@adosporiumhave
also been reported as a common fungal component isolated from air and indoor environments
(Bensch et al. 2012, Bensch et al. 20M#)ich may cause allergic lung mycoses (de Hoog et al.
2000).Cladosporiaceaspecies can be also saprobes, hyperparasitesnaiogphytes, as well as soll
fungi. Because of their diverse lifestyles, they may have high environmental impact.

Cystocoleaceakocq. ex Lucking, B.P. Hodk. & S.D. Leav., in Luckieg al, Bryologist 119(4):
401 (2017)

Index Fungorum number: IF 8192@2acesoffungi numbeFoF 06637, 1 species.

Lichenizegl Thallus superficial, dense, fluffy, filamentose; photobidmentepohlia Hyphal
sheatharound the algal filaments composed of somewhat contorted, jigsaw gshaged cells
forming a closed layeAsmmata and conidiomatandetermined.

Typei Cystocoleud hwaites

Notesi Cystocoleaceaavas first mentioned byocquin (1984).Based on nuLSU, nuSSU
and mtSSU sequence dakdiiggia et al. (2008jound thatCystocoleuselonged to Capnodiales,
rather than bylogenetically close to lichenized members within Dothideomycetidae. This result
was subsequently confirmed Belsen et al. (2009 nd Ertz et al. (2014)Crous et al. (2009c¢)
revealed Cystocoleusas a member ofTeratosphaeriaceaén their comprehensivestudy of
Capnodiales. HoweverCystocoleuswas treatedas Capnodiales generacertae sedisin the
phylogenetic study ofQuaedvlieg et al. (2014)Lucking et al. (2017)validly established
Cystocoleaceaand assigned it in Capnodial&ystocoleaceas amonotypic family comprising a
single genu€ystocoleugLicking et al. 2017, Wijayawardene et al. 2017a, 2018)

CystocoleusThwaites, Ann. Mag. nat. Hist., Ser. 2 3: 241 (1849

Index Fungorum numberF 7892 Facesoffungi numberFoF 06638 1 morphologial
species (Species Fungorum 2020), 1 species with molecular data.

Type specie$ Cystocoleus ebene®illwyn) Thwaites

Notesi Cystocoleusvas introduced byhwaites (1849pased orC. ebeneusSubsequently,
C. niger and C. rupestris were described byrabenhorst (1870and Hariot (189Q) However,
Hawksworth et al. (20113ynonymizedC. nigraunderC. ebeneusnd transferred. rupestristo
Racodium Currently,Cystocoleuss a monotypic genus containiy ebeneus

Cystocoleus ebene(®illwyn) Thwaites, Ann. Mag. nat. Hist241 (1849) Fig.9
[ Conferva ebeneBillwyn, Brit. Conferv.: tab. 101 (1809)
Index Fungorum numbelf= 384110;Facesoffungi numbeFoF 06942
Descriptioni seeTian et al. (2014)
NotesT Cystocoleus ebeneusas orange pigmente@irentepohliaphotobions. Although
Cystocoleusand Racodiumare different genera;. ebeneuss scarcely distinguishable froiR.
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rupestre The hyphae ofC. ebeneusare shorter and less contorted than thosdr.ofupestre
(Muggia et al. 2008, Tian et al. 2014ere, we provide drawing ofCystocoleus ebene(sig. 9).

Figure 9 1 Cystocoleus ebeneysedrawn from Smith 1911 andawksworth et al. 20)1a A
single filament. [Detail of dentate hyphal walls.Filaments.

Ecological and economic significance

Lichens have a wtdwide distribution and may be the dominant autotrophs in polar,
subpolar, alpine and subalpine habitats. They can be used to date glacial moraines and as
environmental bioindicatorsAs the photobiont of Cystocoleus Trentepohliaare widespread in
lichers and mainly distributed in tropical and subtropical areas (van den Hoek et al. 1995). Thus,
Cystocoleusnay play an important ecosystem stabilizing role in these regions.

Dissoconiacea€rous & de Hoog, Studies in Mycology 64: 36 (2009)

Index Fungorummubmer IF 514699 Facesoffungi numbeFoF 0664036 species.

Saprobi¢ hyperparasiticon powdery mildewpathogenicon Eucalyptusspecies Mycelium
internal and external, consisting of branched, septate, smooth, hyaline to pale brown hyphae.
Sexual morphAscomatapseudothecial, immersed, globose, unilocular, papillate, ostiolate, canal
periphysate Peridium consisting of 84 layers, brown cells ofextura angularis inner layer of
flattened, hyaline cells.Hamathecium pseudoparaphysesbsent. Asci 8-spoed, bitunicate.
Ascosporesasciculate, ellipsoidusoid, hyaline, iseptate, with or without mucoid sheath. Asexual
morph:Conidiophoreseparate, arising from hyphae, unbranched or occasionally branched at apex,
subcylindrical, subulate or lageniform dglindrical, tapering to a bluntly rounded or truncate apex,
sometimes with inflated basal cells, straight to flexuose, smooth, medium briowulti@septate.
Conidiogenous cellderminal or lateral, integrated, smoatialled, sympodially proliferating,
rachis straight or flexuose, geniculate or nodose, subhyaline to brown; scars thickened or
unthickened and somewhat darkenddionidia solitary, ellipsoid to obclavate or globose,
subhyaline to pale brown,iB-septate, smooth or verrucose, apex with or withowcoid
appendage; hila somewhat darkengdcondary conidigresent or absent; developing adjacent to
primary conidia, pale olivaceous to subhyaline, aseptate, pyriform; conidium discharge active or
passivgphotoplates of asexual can be seen in CroMgidgfield 1996, Crous et al. 2004)
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Typei Dissoconiuntde Hoog, Oorschot & Hijwegen.

Notesi Crous et al. (2009c¥tudied the phylogenetic lineages within Capnodiales and
establishedissoconiaceaewhich included the generdissoconiumandRamichloridium Li et al.
(2012) introducedPseudoveronae@n DissoconiaceaeUwebrauniawas also accommodated
DissoconiaceadLi et al. 2012, Hyde et al. 2013, Quaedvlieg et al. 2014, Liu et al. 20%3a)e
species inDissoconiaceaeare plant pathogens, for exampldwebraunia dekkeriis a foliar
pathogen causing leaf spdtzackson et al. 2004jvhile some are commensalists associated with
pathogenic species of Capnodiales.

Dissoconium de Hoog, Oorschot & Hijwegen, Proceedings van de Koninklijke Nederlandse
Akademie van Wetenschappen Section C 86 (2): 198 (1983)

Index Fungorum numbeilF 11074; Facesoffungi numberFoF 06641;5 morphological
species (Species Fungorum 2020), 4 species with molecular data.

Type specie$ Dissoconium acicularde Hoog, Oorschot & Hivegen

Notesi Dissoconiumwas introduced bge Hoog et al. (1983)ased orD. aciculare Crous
et al. (2004)indicated that the type obDissoconium D. aciculare clustered together with
Mycosphaerell@ommunignow asUwebraunia communjandM. lateralisisolates. However, the
type speciesD. aciculare formed a distinct clade in Capnodiales ams not close to
Mycosphaerellacea@Crous et al. 2009c¢, Hyde et al. 2018je provide a drawing ddissoconium
acicularein Fig. 10 as we were unable find a fresh collection.

Dissoconium acicularede Hoog, Oorschot & Hijwegen, Proceedings van de Koninklijke
Nederlandse Akademie van Wetenschappen Section C 86 (2): 198.(1983) Fig. 10
Index Fungorum numbel= 107937 ;Facesoffungi numbeEoF 06940
Descriptioni seeHoog et al. (1983).

Other genera included
GloboramichloridiumY. Marin & Crous, Studies in Mycology 94: 81 (2019).

Index Fungorum numbelfF 829622;Facesoffungi numberf-oF 06643; 1 morphological
species (Species Fungorum 2020), 1 Ezewith molecular data.

Type species Globoramichloridium indicum(Subram) Y. Marin & Crous, Studies in
Mycology 94: 82 (2019).

[ Chloridium indicumSubram., Proc. Indian Acad. Sci., Sect. B 42: 286 (1955).

Notes i Marin-Felix et al. (2019) transferredRamichloridium indicumand erected
Globoramichloridium based on molecular data. It is characterized by geniculate or nodose
conidiogenous cells with scars, and subhyaline to pale brown, broadly ellipsoidal to globose
conidia with truncate bases and conspicuous Marig-Felix et al. 2019)ITS and LSU sequence
data are available f@. indicum

Pseudoveronae&rous & Batzer, Persoda 28: 118 (2012).

Index Fungorum numbelF 564667;Facesoffungi number=oF 06644; 2 morphological
species (Species Fungorum 2020), 2 species with molecular data.

Type specie$ Pseudoveronaea obclavaBatzer & Crous, Persoonia 28: 119 (2012).

Notesi Pseudoveronaewas introduced byi et al. (2012)to accommodat®. ellipsoidea
andP. obclavata which were isolated from fruit surfaces M&lus domesticaPseudoveronaess
characterized by unbranched, septate conidiophores, terminal, subcylindnichbgenous cells
forming a rachis with scars, and obclavate?-8eptate conidia with appendage at subobtuse apex
and darkened at truncate bakeet al. 2012) Sequence data are available for both species.

Ramichloridium Stahel ex de Hoog, Studies inybblogy 15: 59 (1977).

= RamichloridiumStahel, Trop. Agric., Trin. 14: 44 (1937).

Index Fungorum numbetF 509273;Facesoffungi numbef-oF 06941; 23 morphological
species (Species Fungorum 2020; Zheng et al. 2020), 7 species with molecular data.
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Type sgciesi Ramichloridium apiculatun{J.H. Mill.,, Giddens & A.A. Foster) de Hoog,
Studies in Mycology 15: 69 (1977).

[ Chloridium apiculatum).H. Mill., Giddens & A.A. Foster, Mycologia 49(6): 789 (1957).

Notesi The genus is characterized by aseptate, pale brown, swabéd to finely
verrucose, clavate or oblong to ellipsoid, or obovate to obconical coRiamichlgidium species
have diverse lifestyles and can be saprobes, endophytes, human and plant péragelus et
al. 2007, Zheng et al. 2020Marin-Felix et al. (2019) accepted only five species in
Ramichloridiumi.e. R. apiculatumR. cucurbitagR. luteum, R. maliandR. punctatumZheng et
al. (2020) introduced a new endophytic speciesendophyticumand provided a morphological
comparison with similar species.

Figure 10 1 Dissoconium aciculargredrawn from Seifert et al. 2011). This drawing sbow
mycelium, conidiophores, conidiogenous cells and conidia efciculare

UwebrauniaCrous & M.J. Wingf., Mycologia 88 (3): 446 (1996)

Index Fungorum numbetlF 27643; Facesoffungi numberFoF 06646; 6 morphological
species (Species Fungorum 2020)pdcses with molecular data.

Type species Uwebraunia juveni€rous & M.J. Wingf., Mycologia 88 (3): 446 (1996)

Notesi Uwebrauniawas introduced bZrous & Wingfield (1996with mycosphaerelldike
sexual morphs which are characterized by immersed, sgobonilocular, papillate, ostiolate
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