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Abstract

This paper provides an updated classification of the KingBonygi (including fossil fungi)
and fungudike taxa. Fivehundred and twentthree (535) notes are provided for newly introduced
taxa and for changes thaave been made since the previous outline. In the discussion, the latest
taxonomic changes iBasidiomycotaare providedand the classification dflycosphaerellalesre
broadly discussed. Genera listedMiycosphaerellaceabave been confirmed by DNA sequen
analyses, while doubtful genera (DNA sequences being unavailable but traditionally
accommodated inMycosphaerellacegeare listed in the discussion. Problematic genera in
Glomeromycotare also discussed based on phylogenetic results.

Keywords i Asconycota i basal fungii Basidiomycotai Classificationi Fossil fungii
Rozellomycota

Introduction

The O6OuFuhgiané fungud i ke taxad (Wi jayawardene e
attempt at compiling a classification of all taxa (from genera to hitghels) in the Kingdom
Fungi, with the contribution and agreement of 155 authors. Qb#ine listed highedevel taxa
(phyla, classes, orders, families and genera) in the higher funghfcemycotaBasidiomycotg
earlydiverging lineages of fungifossil fungi and fungudike taxa. Moreover, the estimated
number of species based on the available d@t&ach genus, was included. During preparation of
the manuscript, the authors recognized the necessity to continuously update such an important
datdase, and thus www.outlineoffungi.org was developed (Wijayawardene et al. 2020b). One of
the important features of th@utline of Fungi is providing a platform for different opinions on
different taxamainly at higher ranks. As an example, Wijayawardeinal.e(2020a) included two
different classifications forLeotiomycetesand Glomeromycota The aim of including these
differing opinions was to make these aware to taxonomists and mycologists since it is vital to
discuss divergent views broadly, rather thamoring or excluding them without rational
arguments. It is widely accepted that only ca. 150,0a0000b) species of fungi (Species Fungorum
2021) are currently recognized, thus classification conclusions will be subjective. Nevertheless,
publishing suclkcontroversial opinions in a single peer reviewed article is challenging; hence, the
series of Outline ofungi and its web page (httgdvww.outlineoffungi.org/) aimto provide an
opportunity for this.

Avoiding subjectivity and bickering in fungal systematics

Since molecular phylogenetics has been utilized in fungal systematics, there has been a great
improvement in the resolution of species and this has been discussed in several recent publications
(e.g. Chethana et al. 2021a, Jayawardena et al. 20249ldition, guidelines have been published
on how to describe new genera and species (Jeewon & Hyde 2016, Aime et al. 2021, Licking et al.
2021). However, despite all of the advances with molecular phylogenetics, the decision of whether
or not to introdue a new taxon seems often as subjective as it was 30 years ago, due to misplaced
arguments, unfounded criticism, and reference tedoality publications.
Here we provide a few examples of changes made in systematics based on subjective arguments. A
new monotypic genusvaginatisporawas introduced from freshwater habitats in Queensland,
Australia (Hyde 1995). It was immediately suggested Wagginatisporashould be a synonym of
Massarina by Eriksson & Hawksworth (1996) based on the interpretation of modwgical
features. However, recent studies using molecular phylogenetics have clearly shown that
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Vaginatisporais a wellresolved genus iMassarinaceaecomprising eight species (Wong et al.
2020).

In another study, Jaklitsch et al. (2016a) revieWwtaticolaceaeintroduced by Thambugala
et al. (2015) and found an earlier name for the family that was introducédia@ssporacege
which we follow here. As a consequence, all the genera belongiRbpricolaceaeaccepted in
Thambugala et al. (2015), becammgnonyms ofTeichospora(broad genus concept). In their
phylogeny, which involved 45 taxa, all genera were interpreted as a single genus, as the
morphological differences were not thought to be sufficient for generic differentiation. Tennakoon
et al. (202) revisited this family with increasing taxon sampling and used a matrix comprising five
genetic markers (ITS, LSU, SSttef1-U and rpb2) for phylogenetic analyse3he broad genus
concept of Teichospora was dismissed based on morphological dissimilarities and the
monophyletic status of the gengkaymmetrisporaAurantiascomaFloricola, Magnibotryascoma
Misturatosphaeria Pseudoaurantiascoma Pseudomisturatosphaetia Ramusculicola and
Teichospora In particular, Tennakoon et al. (2021) included as many species as possible and
strains within a species from different geographic locations, along with the type species. For
instance, 15 strains were from tMagnibotryascomalade and ten strains @kichosporaSeven
genera now containing more than one species are recognised. In their phylogenetic tree, all nine
resurrected genera were monophyletic forming distinct clades, ofosthich are strongly
supported (bootstrap ML support over 90%) (Tennakoon et al. 2021). Therefore, in light of the
broader taxon sampling, monophyly of all genera, use of multiple genetic markers and statistical
support, Tennakoon et al. (2021) arguedamarrow generic concept Treichosporaceae

Jaklitsch et al. (2016b) criticised the introduction of new genexyliariales Several recent
studies have showanthostomelldao be highly polyphyletic (Daranagama et al. 2015, 2016, Konta
et al. 2021a, Saarakoon et al. 2022). Konta et al. (2020b, 2021a) revisited and introduced a new
genus for conspicuous stromatic specieXyéria featuring conspicuous stromatsamarakoon et
al. (2022) reexamined and rsequenced previous taxa and provided freshecidins of
xylarialean taxa. With the addition of several new genera for anthostelikellaxa, Samarakoon
et al. (2022) provided welesolved taxonomic placements for xylarialean taxa, many of which
were especially those that were previously placedXyhariomycetidaeincertae sedis It is
important to have a critical appreciation of the morphology and reliable molecular data associated
with such introductions. What we suggest here is that authors try to be less subjective in their
actions and reservieir conclusions until more data is available. There is no reason for researchers
to be critical of other researchers, and changes should only be made after sufficient molecular
evidence is available. Any taxonomic changes are invited to be submittesl @utline of Fungi
and Fungudike organisms which will be published yearly and updated in the webpage for this
publication series (Wijayawardene et al. 2020a, b). Undoubtedly, it is essential to discuss and
criticise the opinions or theories for the sakéhe advancement of a particular discipline.

One very good example of subjective placement of genera in a single genus in a single family
is that of Jiang et al. (2021a) who introduced a new speci@poceras(Ophioceraceage The
phylogenetic treenicluded 15 strains i®phioceraceaeand the authors considered that the two
genera and one species belonging to a different genus in the tree represented a single genus
(Ophiocera$. With so few taxa in the tree, the molecular data provided evidencssifogla genus,
but the authors did not look closely at the morphology. Since we presently may know
approximately only 10% of the species (Hyde et al. 2020a) and probably even less (approximately
2-4%) are sequenced, further studies would likely result imevaus taxa being found in this
family. It is, therefore, most likely that the present gener@phioceraceaare accepted and will
be wellresolved with further data. Unfortunately, future studies finding novel species in
Ophioceraceaaill follow Jiang et al. (2021a) and probably will not consider morphology when
introducing new species and the situation will be confounded. Therefore, we believe that it was
premature to synonymise all genera un@phiocerasand we maintain this genus in the present
outline in this paper. A thorough study of the family is needed and should include a polyphasic
approach.
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There are many genera and species with similar unresolved situations and our advice to
authors is to not make definitive conclusions or arguments forngymes, until the genera or
species are thoroughly studied with molecular data using theestadtlished genes and a
polyphasic approach.

We have discussed the newhdatt oi sr eaatte prabicel epsUu?t
issue of Fungal DiversitfBoekhout et al. 2021, Chethana et al. 2021a, Maharachchikumbura et al.
20213 Voigt et al. 2021 Authors should only publish names of new taxa if they have followed
recommendations carefully to avoid introducing unnecessary names. Similarly, defiadis®ils
should not be made as to species being synonyms or not unless detailed studies have been carriec
out. Colletotrichumis a good example of a wedtudied pathogenic genus (Jayawardena et al. 2019,
2021, Bhunjun et al. 2021a, b), where the numb&extant species can relatively confidently be
predicted. However, there are many plants and geographical regions or countries where the genus
has not been researched, so even in this genus we could expect new taxa to be distanéyed,
associated witmoneconomic crops (Bhunjun et al. 2021a, b). However, most saprobic genera
such aHermatomyce$ave not been weBtudied (Chethana et al. 2021b). It is not even clear if
species ofHermatomycesare endophytes or saprobes, which would be important &rndiete
whether species are host/genus/family specific or generalists. Therefore, we should not make
conclusions concerning species until a thorough molecular and morphological study has been
carried out based on the best genes for resolving speciesgerths.

Updated outline

In this updated outline, we provide the current higbeel classification of the Kingdom
Fungi. According to Index Fungorum (2021) (access date 30.09.2021), ca. 5000 species have been
described in 2020 and 2021. In Table 1, weamiarize the number of taxa introduced in 2020 and
2021. Table 2 and 3 provide summary of higher taxonomic ranksiogi and fungudike taxa
respectively.

Table 1 Number of taxa introduced in 202021

Year Taxa

Phyla Classes Orders Families  Genera Species
2020 - 1 21 52 311 3091
2021 (up to 31.2.2021) 1 2 13 37 193 3566

Table 2 Classes, orders and families of Kingd&mungi. The number of genera in each family is
provided inside the brackets after the family name

Phylum Class Order Family

Aphelidiomycota Aphelidiomycetes Aphelidiales Aphelidiacead4)

Ascomycota Archaeorhizomycetes Archaeorhizomycetales Archaeorhizomycetaced#)

Arthoniomycetes Arthoniales Andreiomycetacead)

Arthoniaceadq26)
Chrysotrichaceaé3)
Lecarographaceag8)
Opegraphaceaél5)

Roccellaceaé4?)
Roccellographaceagl)

Arthonialesgenera
incertae sedi§21)
Lichenostigmatales Phaeococcomycetaceé®)

Candelariomycetes Candelariales Candelariacea€d?7)
Pycnoraceagl)

Coniocybomycetes Coniocybales Coniocybaceag?)

Dothideomycetes Abrothallales Lichenoconiaceaé?)
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Table 2 Continued.

Phylum Class Order Family

Acrospermales Acrospermaceaét)

Acrospermalegenus

incertae sedi¢l)

Asterinales Asterinacead18)
Asterotexacea€l)
Cylindrohyalosporaceaél)
Hemigraphaceaél)

Lembosiacea€?)

Melaspileellaceal)

Morenoinaceadl)

Neobueliellaceaél)

Oblongohyalosporacead )’

Stictographaceaéb)
Arthonialesgenera
incertae sedi$21)
Aulographale$ Aulographaceaé4)
Botryosphaeriales Aplosporellaceag?)
Botryosphaeriaceaf??)

Melanopsacea€l)

Phyllostictacead?)

Planistromellaceaé?)

Saccharataceaé)

Aureoconidiellale’$

Aureoconidellaceae(1)*

Botryosphaeriales
generancertae sedis
(10)

Capnodiales

Aeminiaceadl)

Antennulariellaceaé3)

Capnodiaceaé10)

Euantennariaceaé?)

Johansoniaceag?)

Metacapnodiaceaés)

Neoantennariellaceas)*

Piedraiaceadq1)

Readerielliopsidaceab)*

Xenodevriesiaceag)

Capnodialegyenera
incertae sedi$10)

Catinellales

Catinellacead1)

Cladoriellales

Cladoriellaceag(1)

Cladosporiales

Cladosporiaceag8)

Collemopsidales

Xanthopyreniacea€r)

Comminutisporales

Comminutisporaceagl)

Coniosporiale$

Coniosporiaceagl)?

Dothideales

Dothideacead14)

Neocelosporiaceagl)

Saccotheciacea®)

Zalariaceae(1)

Dothidealeggenera
incertae sedi$6)

Dyfrolomycetales

Pleurotremataceaé3)

Eremithallales

Melaspileacead?)

Eremomycetales

Eremomycetacea@)
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Table 2 Continued.

Phylum Class Order Family
Eremomycetalegenus
incertae sedi¢l)
Gloniales Gloniacead(3)
Holmiellales Holmiellaceag(1)
Homortomycetales Homortomycetacea@)
Hysteriales Hysteriaceag13)

Hysterialesgenus
incertae sedi¢l)

Jahnulales

Aliqguandostipitacea¢8)

Manglicolacead1)

Kirschsteiniotheliales

Kirschsteiniotheliaceaél)

Kirschsteiniotheliales

generancertae sedis

)

Lembosinales

Lembosinaceaél)

Lichenotheliales

Lichenotheliacea¢l)

Microthyriales Microthyriaceae(12)
Microthyrialesgenera

incertae sedi¢b)

Minutisphaerales Acrogenosporacead)

Minutisphaeracea¢l)

Monoblastiales

Monoblastiacea€13)

Murramarangomycetal

es

Murramarangomycetacedé)

Muyocopronales

Muyocopronacea€l0)

Mycosphaerellales

Cystocoleacea€l)

Dissoconiaceaéb)

Extremaceaél10)

Mycosphaerellacea(119)

Neodevriesiacea?)

Phaeothecoidiellacea@®)

Schizothyriacea€l0)

Teratosphaeriaceafs7)

Mycosphaerellales
generancertae sedis

(7)

Myriangiales

Elsinoacead?)

Myriangiaceag(11)

Myriangialesgenus
incertae sedi¢l)

Mytilinidiales Mytilinidiaceae(9)
Natipusillales Natipusillaceag1)
Neophaeothecalés Neophaeothecaced#)”
Parmulariales Parmulariaceag35)
Patellariales Patellariaceag(19)
Phaeothecalés Phaeothecacea@d )"
Phaeotrichales Phaeotrichacea€3)
Pleosporales Acrocalymmaceaél)
Aigialaceae(6)

Amniculicolaceab)

Amorosiacea¢b)

Anastomitrabeculiacea)

Anteagloniacea¢4)

Aquasubmersaced#)

Arthopyreniaceag?)

Ascocylindricaceaél)
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Table 2 Continued.

Phylum

Class

Order

Family

Astrosphaeriellaceagl0)

Bambusicolaceaét)

Biatriosporacead1)

Camarosporiacea€?)

Camarosporidiellacea€l)

Coniothyriacead5)

Corynesporascacedge)

Cryptocoryneacea(1)

Cucurbitariaceag13)

Cyclothyriellacead?2)

Dacampiacead6)

Delitschiacead3)

Diademaceadl)

Dictyosporiaceadl17)

Didymellacead44)

Didymosphaeriacea33)

Dothidotthiacead7)

Fuscostagonosporacede)

Fusculinacead?)

Halojulellaceag(2)

Halotthiacea€(6)

Hermatomycetacead)

Hypsostromatacea@)

Latoruaceag5)

Lentimurisporacea€?)

Lentitheciacea¢l4)

Leptosphaeriaceagls)

Libertasomycetacea@)

Ligninsphaeriacea¢?)

Lindgomycetaceags)

Lizoniacead1)

Longiostiolacead3)

Longipedicellataceaé€3)

Lophiostomatacea€0)

LophiotremataceaéB)

Macrodiplodiopsidacea€?)

Massariacead3)

Massarinacea¢l1)

Melanommatacead34)

Morosphaeriacea€?)

Mycoporaceadl)

Neocamarosporiacea@)

Neohendersoniaced8)

Neomassariacea@)

Neomassarinacea@)

Neophaeosphaeriacedt)

Neopyrenochaetaced#)

Nigrogranacead1)

Occultibambusaceaéb)

Ohleriaceaq1)

Parabambusicolacea®)

Paradictyoarthriniaceag?)

Paralophiostomatacea@)

Parapyrenochaetaced®)

Periconiacead4)

Phaeoseptacea@)
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Table 2 Continued.

Phylum

Class

Order

Family

Phaeosphaeriacea@4)

Pleomassariaceafb)

Pleomonodictydacea®)

Pleosporacea¢23)

Pseudoastrosphaeriellaceae

©)

Pseudoberkleasmiaceét)

Pseudocoleodictyosporaceae

(2)

Pseudolophiotremataced2)

Pseudomassarinacedg)

Pseudopyrenochaetaceé

Pyrenochaetopsidaced8)

Roussoellacea€l 2)

Salsugineaceaf?)

Shiraiaceadq4)

Sporormiaceaéll)

Striatiguttulacead?)

Sulcatisporaceaér)

Teichosporaceagl?)

Testudinaceaél0)

Tetraplosphaeriaceaf)

Thyridariaceag(8)

Torulaceag(7)

Trematosphaeriacea@)

Tzeananiacea€l)

Wicklowiacead1)

Zopfiacead6)

Pleosporalegenera
incertae sedi¢41)

Racodiale$ Racodiaceagl)
Stigmatodiscales Sigmatodiscaceaél)
Strigulales Strigulaceag14)
Tenuitholiascaceal)
Superstratomycetales Superstratomycetacedt)

Trypetheliales

Polycoccacea€?)

Trypetheliacea¢l19)

Tubeufiales

Bezerromycetaced8)

Tubeufiacead47)

Wiesneriomycetaced6)

Valsariales

Valsariaceaq3)

Venturiales

Cylindrosympodiaceafs)

Sympoventuriacead 7)

Venturiacead16)

Venturialesgenera
incertae sedi$2)

Zeloasperisporiales

Zeloasperisporiaceafl)

Incertae sedis

Alinaceae(1)

Argynnaceag?)

Ascoporiacea€?)

Balladynacead3)

Cleistosphaeracead)

Coccoideaceaél)

Cookellacead?)

Dimeriaceag(1)

Dubujianacead1)
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Table 2 Continued.

Phylum

Class

Order

Family

Dysrhynchisceaél)

Endosporiacea€?)

Englerulacead8)

Eremomycetaceda®)

Eriomycetaceaél)

Hyalomeliolinacead1)

Leptopeltidacea¢d)

Macrovalsariaceadl)

Meliolinaceae(2)

Mesnhieracea¢3)

Naetrocymbaceafb)

Nematotheiaceag(3)

Neoparodiaceaél)

Palawaniaceadl)

Paranectriellacead?)

Parodiellacead1)

Perisporiopsidaceaéb)

Phaeodimeriellaceaél)

Pododimeriaceaé?)

Polyclypeolinacea¢l)

Polystomellaceaét)

Protoscyphacae (1)

Pseudoperisporiacead)

Pseudorobillardaceaél)

Pyrenidiaceadl)

Rhizodiscinaceaél)

Seynesiopeltidacedé)

Stomatogenecedé)

Thyrinulacead3)

Toroacead)

Trichopeltinacead?)

Trichothyriaceadg4)

Vizellaceag3)

Dothideomycetegenera
incertae sedi$274)

Eurotiomycetes

Arachnomycetales

Arachnomycetacea@)

Chaetothyriales

Chaetothyriacea€l9)

Coccodiniaceaé4)

Cyphellophoraceag?)

Epibryaceag1)

Herpotrichiellacea (17)

Lyrommataceaél)

Microtheliopsidaceadl)

Paracladophialophoraceae

)

Pyrenotrichacea¢?)

Trichomeriacead9)

Chaetothyrialegienera
incertae sedig11)

Coryneliales

Coryneliacead8)

Eremascaceaf?)

Eurotiales

Aspergillacead14)

Elaphomycetacea@®)

Penicillaginacead1)”

Thermoascacea@)

Trichocomaceaé9)
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Table 2 Continued.

Phylum

Class

Order

Family

Mycocaliciales

Mycocaliciacead7)

Onygenales

Ajellomycetaceaér)

Arthrodernataceag11)

Ascosphaeracea@)

Gymnoascacea@ 1)

Nannizziopsidaceag)

Onygenaceaé34)

Spiromastigaceaét)

Onygenalegenera
incertae sedi¢3)

Phaeomoniellales

Celotheliacead11)

Phaeomoniellales
generancertae sedis

(2)

Pyrenulales

Pyrenulacead12)

Pyrenulalegyenera
incertae sedi$2)

Sclerococcales

Dactylosporaceaé’)

Verrucariales

Adelococcaceafl)

Sarcopyreniaceagl)

Verrucariacead52)

Verrucarialesgenera
incertae sedi¢4)

Incertae sedis

Rhynchostomataced@)

Eurotiomycetegenus
incertae sedigl)

Geoglossomycetes

Geoglossales

GeoglossaceafY)

Geoglossomycetegnera
incertae sedi$2)

Laboulbeniomycetes Herpomycetales Herpomycetaceafl)
Laboulbeniales Ceratomgetacead12)
Euceratomycetaced®)
Laboulbeniaceaél28)
Pyxidiophorales Pyxidiophoraceag3)
Laboulbeniomycetes
generancertae sedi¢4)
Laboulbeniomycetegenus
incertae sedi¢l)
Lecanoromycetes Acarosporales Acarosporacea€ll)
Eigleraceag(1)
Acarosporalegenus
incertae sedi¢l)
Baeomycetales Arctomiaceadb)
Arthrorhaphidaceadl)
Baeomycetacea®)
Cameroniacea¢l)
Hymeneliaceaé3)
Protothelenellaceaéld)
Trapeliaceag12)
Xylographaeae(4)
Caliciales Caliciaceag(36)
Physciacea€18)
Graphidales Diploschistacea€35)

Fissurinacead6)

Gomphillacead26)

Graphidacead32)

63



Table 2 Continued.

Phylum

Class

Order

Family

Redonographacea@)

Thelotremadceae(7)

Gyalectales

Coenogoniaceagl)

Gyalectacea6)

Phlyctidacead?2)

Sagiolechiaceaél)

Trichotheliacead8)

Lecanorales

Biatorellaceag(1)

Bruceomycetacea@)

Catillariaceae(5)

Cladoniacead?2?)

Gypsoplacaeae(1)

Haematommatacedé)

Lecanoracea¢?9)

Malmideacead?7)

Megalariaceagq?2)

Parmeliacead70)

Pilocarpacead31)

Psilolechiaceadl)

Psoracead6)

Ramalinacea¢40)

Ramboldiaceaél)

Scoliciosporaceaél)

Sphaerophoracea®)

Tephromelatacea@t)

Lecanoralegenera
incertae sedi§14)

Lecideales

Lecideacea¢29)

Lopadiaceadl)

Leprocaulales

Leprocaulaceag3)

Micropeltidales

Micropeltidaceag12)

Odontotrematalées Odontotrematacae (10)

Ostropales Phaneromycetacedé)
Spirographaceaél)
Stictidacead30)

Ostropalegyenera

incertae sedig5)

Peltigerales Coccocarpiacea€s)

Collematacead9)

Koerberiacead3)

Massalongiaceaé3)

Pannariacead30)

Peltigeracead17)

Placynthiacea€3)

Vahliellaceaq1)

Peltigeralesgenus
incertae sedi¢l)

Pertusariales

Agyriaceag2)

Coccotremataceags)

Icmadophilacea¢9)

Megasporaceaéb)

Microcaliciaceag(1)

Ochrolechiacae(1)

Pertusariacead3)

Varicellariaceae(1)

Variolariaceae(1)
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Table 2 Continued.

Phylum Class Order Family
Rhizocarpales Rhizocarpaceaét)
Sarrameanales Sarrameanaceag?)
Schaereriales Schaereriaceaél)
Sporastatiales Foorastatiacead?)
Teloschistales Brigantiaecacead?)
Megalosporaceaé3)
Teloschistaceaér1)
Teloschistalegenus
incertae sedi¢l)
Thelenellales Thelenellaceaé€3)
Turquoiseomycetales Turquoiseomycetacedé)
Umbilicariales Elixiaceae(2)
Fuscideaceaéd)
Ophioparmacea¢€3)
Ropalosporaceaél)
Umbilicariaceag(3)
Incertae sedis Epigloeaceadl)
Helocarpaceadl)
Micropeltidacead8)
Lecanoromycetegenera
incertae sedi¢l5)
Leotiomycetes Chaetombales Chaetomellaceaét)
Helotiales Amicodiscacea€l)

Arachnopezizacea®)

Ascocorticiaceaé3)

Ascodichaenacea@)

Bloxamiaceadl)

Bryoglossaceaéd)

Calloriaceae(14)

Cenangiaceaéll)

Chlorociboriaceag2)

Chlorospleniaceadl)

Chrysodiscaceaél)

Cordieritidaceag(18)

Cyttariaceag(1)

Dermateacea¢l4)

Discinellaceag12)

Drepanopezizacea@)

Erysiphaceag20)

Gelatinodiscacea€)

Godroniaceagb)

Helotiaceag31)

Heterosphaeriaceafl)

Hyaloscyphacea38)

Lachnacead17)

Leptodontidiaceaél)

Loramycetacea€?)

Mitrulaceae(1)

Mollisiaceae(19)

Myxotrichacead?3)

Neolauriomycetacea3)

Patellariopsidacea¢l1)”

Pezizellacea (23)

Ploettnerulaceadl3)

Rutstroemiaceagr)

Sclerotiniacea€30)
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Table 2 Continued.

Phylum Class Order Family

Tricladiaceae(1)
Vibrisseacea€6)

Helotialesgenera

incertae sedi¢144)

Lahmiales Lahmiacead1)

Lauriomycetales Lauriomycetaceaél)

Leotiales Cochlearomycetaced@)
Leotiacead4)
Lichinodiacead1)
Mniaeciacead?)
Tympanidacea€’)

Leotialesgenera

incertae sedi$3)

Marthamycetales Marthamycetaceag9)

Medeolariales Mededariaceae(1)

Micraspidales Micraspidaceadl)

Phacidiales Helicogoniacead7)
Phacidiacead9)

Phacidialesgenus

incertae sedigl)

Rhytismatales Cudoniacead?)
Rhytismataceaés?)
Triblidiaceae(2)

Rhytismatalegenera

incertae sedig9)

Thelebolales Pseudeurotiacea)
Thelebolaceaél3)

Incertae sedis Porodiplodiacead1)

Leotiomycetegenera

incertae sedi$21)

Lichinomycetes Lichinales Gloeoheppiaceats)
Lichinaceag43)
Peltulaceadl)
Neolecomycetes Neolectales Neolectaceaél)
Novakomycetes Novakomycetales Novakomycetacedg@)
Orbiliomycetes Orbiliales Orbiliaceae(14)

Orbiliales genus
incertae sedi$2)

Orbiliomyceteggenus
incertae sedigl)

Pezizomycetes

Pezizales

Ascobolacae(5)

Ascodesmidacedgél)

Caloscyphaceaél)

Chorioactidacea€6)

Discinacead5)

Glaziellaceag1)

Helvellacead’)

Kallistoskyphaceaél)

Karstenellaceadl)

Morchellacead?7)

Pezizacea¢48)

Pseudombrophilazae(4)

Pulvinulaceag3)

Pyronemataceatb)

Rhizinacead3)

Sarcoscyphacead?)
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Table 2 Continued.

Phylum

Class

Order

Family

Sarcosomatacea®)

Strobiloscyphaceafl)

Tarzettacead6)

Tuberacead?)

Pezizalegenera
incertae sedi¢17)

Pezizomycetegenus
incertae sedi¢l)

Pneumocystomycetes

Pneumocystidales

Pneumocystidaced@)

Saccharomycetes

Saccharomycetales

Alloascoideaceaél)

Ascoideaceaél)

Cephaloascacead)

Debaryomycetacea@d3)

Dipodascaceaéb)

Lipomycetaceaéb)

Metschnikowiaceags)

Phaffomycetacea®)

Pichiaceag(10)

Saccharomycetaced#8)

Saccharomycodaced@)

Saccharomycopsidace§?)

Trichomonascacea@®)

Trigonopsidaceaé3)

Saccharomycetales
generancertae sedis
(22)

Schizosaccharomycetes

Schizosaccharomycete

es

Schizosaccharomycetace@de

Sordariomycetes

Amphisphaeriales

Amphisphaeriacea@)

Apiosporaceaé4)

Beltraniacead9)

Castanediellaceaél)

Clypeophysalosporacedéd)

Hyponectriaceadl7)

lodosphaeriaceaél)

Melogrammataceagl)

Oxydothidacea¢l)

Phlogicylindriacead3)

Pseudomassariacedé)

Pseudosporidesmiaceét)

Pseudotruncatellacea@)

Sporocadaceaé3’)

Vialaeacead1)

Amphisphaeriales
genusincertae sedigl)

Amplistromatales

Amplistromataceaé3)

Annulatascales

Annulatascaceagl3)

Annulatascalegenus
incertae sedi¢1)

Atractosporales Atractosporaceaé?)
Conlariaceag(2)
Pseudoproboscisporace®)

Boliniales Boliniaceae(9)

Calosphaeriales Calosphaeriaceaét)

Pleurostomataceagl)




Table 2 Continued.

Phylum

Class

Order

Family

Calosphaerialegienera
incertae sedi$3)

Cancellidialeg

Cancellidaceae(2)*

Catabotryale$ Catabotryaceadl)
Cephalothecales Cephalothecacea®)
Chaetosphaeriales Chaetosphaeriacea®2)

Helminthosphaeriacea@)

Leptosporellaceaél)

Linocarpacead3)

Chaetosphaeriales
generancertae sedis

()

Coniochaetales

Coniochaetaceaf?)

Cordanaceadl)

Coniochaetalegenera

incertae sedi$2)

Conioscyphales Conioscyphaceagl)

Coronophorales Bertiaceaq2)
Ceratostomatacea 6)
Chaetosphaerellaced8)
Coronophoraceaél)
Nitschkiacead13)
Scortechiniaceaéll)

Coronophoralegenera

incertae sedi¢3)

Delonicicolales

Delonicicolacead?)

Leptosilliaceag1)

Diaporthales

Apiosporopsidaceafl)

Apoharknessiacea@)

Asterosporiaceaél)

Auratiopycnidiellacead1)

Coryneaceag?)

Cryphonectriacea€?7)

Cytosporacea€6)

Diaporthaceag15)

Diaporthosporellaceaél)

Diaporthostomataceagl)

Dwiroopacea€d(1)

Erythrogloeacea¢4)

Foliocryphiaceag?2)”

Gnononiaceadq37)

Harknessiacea€?)

Juglanconidaceaé?)

Lamproconiacea€?)

Macrohilaceag(1)

Mastigosporellacea€l)

Melanconidaceaél)

Melanconiellaceag?)

Neomelanconiellacead)

Phaeoappendicosporaceé®

Prosidicolaceag1)

Pseudomelanconidace#®)

Pseudoplagiostomataceét)

Pyrisporacead1)

Schizoparmacea@)

Stilbosporaceaé4)
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Table 2 Continued.

Phylum

Class

Order

Family

Sydowiellaceaél6)

Synnemasporellaced#)

TubakiaceaéB)
Diaporthalesgenera
incertae sedi$36)
Distoseptisporales Distoseptisporaceafl)

Falcocladiales

Falcocladiacead1)

Fuscosporellales

Fuscosporellaceaéb)

Glomerellales

Australiascaceaél)

Glomerellaceadl)

Malaysiascacea¢l)

Plectosphaerellacea@4)

Reticulascacea@t)

Glomerellaleggenus
incertae sedi¢l)

Hypocreales

Bionectriacead47)

Calcarisporiaceadl)

Clavicipitaceag50)

Cocoonihabitaceaél)

Cordycipitacead?21)

Cylindriaceae(1)

Flammocladiellacea¢l)

Hypocreacea¢l?)

Myrotheciomycetacea@)

Nectriacead70)

Niessliaceag21)

Ophiocordycipitacea€l?)

Sarocladiacea?)

Stachybotryacea€39)

Tilachlidiaceae(3)

Hypocrealegenera
incertae sedi$30)

Jobellisiales

Jobellisiacead1)

Koralionastetales

Koralionastetacea€?)

Lulworthiales

Lulworthiacea€(16)

Magnaporthales

Ceratosphaeriaceafl)

Magnaporthacea?4)

Ophioceraceag?)

Pseudohalonectriage (1)

Pyriculariaceae(11)

Meliolales

Armatellaceadl)

Meliolaceae(8)

Microascales

Ceratocystidaceaél 1)

Chadefaudiellaceaé?)

Gondwanamycetacedg)

Graphiaceag1)

Halosphaeriacea68)

Microascacead?23)

Triaddphiaceae(2)

Microascaleggenera
incertae sedigb)

Myrmecridiales

Myrmecridiacead?2)

Xenodactylariaceaél)

Ophiostomatales

Kathistacead?3)

Ophiostomataceafl2)

Pararamichloridiales

Pararamichloridiacead1)
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Table 2 Continued.

Phylum Class Order Family
Parasympodiellales Parasympodiellaceagl)
Phomatosporales Phomatosporacea)
Phyllachorales Phaeochoracea@t)

Phaeochorellaceaél)

Phyllachoraceag54)

Telimenaceaél)

Phyllachoraleggenera
incertae sedig2)

Pisorisporiales

Pisorisporiacead?)

Pisorisporialesgenus
incertae sedi¢l)

Pleurotheciales

Pleurotheciacea€¢l4)

Pseudodactylariales

Pseudodactylariaceafd)

Savoryellales

Savoryellaceaéb)

Sordariales

Bombardiacea€5)*

Chaetomiacea@?)

Diplogelasinosporaceag )*

Lasiosphaeriaceaér)

Lasiosphaeridaceagl )*

Naviculisporaceaé4)”

Neoschizotheciaced8)”

Podosporaceaél)

Schizotheciacea@)”

Sordariaceadb)

Strattoniacead1)”

Zygospermellacea@)?

Sordarialesgenera
incertae sedi$29)

Spathulosporales

Hispidicarpomycetacea)

Spathulosporacea@)

Sporidesmiales

Sporidesmiaceagl)

Tirisporellales

Tirisporellaceaq3)

Togniniales Togniniacead?)

Torpedosporales Etheirophoraceag?)
Juncigenacea)
Torpedosporaceafl)

Tracyllalales Tracyllaceaq2)

Vermiculariopsiellales

Vermiculariopsiellacea€3)

Xenospadicoidales

Xenospadicoidaced®)

Xylariales

Anungitiomycetacead)

Barrmaeliacead?)

Cainiaceaq10)

Clypeosphaeriacea)

Coniocessiaceaf?)

Diatrypaceag22)

Fasciatisporaceaél)

Graphostromataceagb)

Hansfordiaceadl)

Hypoxylacead18)

Induratiaceag(2)

Lopadostomatacee (4)

Microdochiacead3)

Polystigmataceaél)

Nothodactylariaceaél)

Requienellaceaét)

Vamsapriyaceaél )*
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Phylum

Class

Order

Family

Xyladictyochaetacea@)

Xylariaceae(38)

Zygosporiaceaél)

Xylarialesgenera
incertae sedi¢57)

Incertae sedis

Acrodictyaceadl)

Aguapteridosporacea@d )*

BarbatosphaeriaceafS)

Batistiacead(1)

Junewangiaceaét)

Lautosporaceaél)

Myelospermataceafd)

Obryzaceadl)

Papulosacead4)

Rhamphoriaceaé)

Thyridiaceaq2)

Trichosphaeriacea€ll)

Woswasiaceagl)

Sordariomycetegenera
incertae sedig131)

Taphrinomycetes

Taphrinales

Protomycetaceatb)

Taphrinacead1)

Xylobotryomycetes

Xylobotrydes

Cirrosporiaceag(1)

Xylobotryaceadl)

Xylonomycetes

Symbiotaphrinales

Symbiotaphrinaceafl)

Xylonales

Xylonacea€?)

Incertae sedis

Thelocarpales

Thelocarpacea€?)

Vezdaeales

Vezdaeaceafl)

Incertae sedis

Incertae sedis

Aphanopsidaeae(2)

Diporothecacea¢l)

Eoterfeziacea€?)

Harpidiaceae(2)

Mucomassariaceagl)

Saccardiacea¢6)

Seuratiaceaé?)

Strangosporaceagl)

Ascomycota@enera
incertae sedi$1466)

Basidiobolomycota

Basidiobolomycetes

Basidobolales

Basidiobolacea¢?)

Basidiomycota

Agaricomycetes

Agaricales

Agaricaceadg59)

Amanitaceadb)

Biannulariacead7)

Bolbitiaceae(15)

Broomeiaceadl)

Callistosporiacead1)?

Chromocyphellaceagl)

Clavariaceag10)

Cortinariaceag()

Crassisporiaceaé?)

Crepidotacead6)

Cyphellacead16)

Cystostereaceal)

Entolomatacea¢8)

Hemigasteraceagl)

Hydnangiaceaé4)

Hygrophoracead27)
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Phylum

Class

Order

Family

Hymenogastracea@ 0)

Inocybacead7)

Limnoperdaceaél)

Lycoperdaceaé?)

Lyophyllacea€19)

Macrocystidiaceaél)

Marasmiacead10)

Mycenacea€l5)

Mythicomycetaceaf?)

Niaceae(9)

Omphalotacea€l6)

Phylotopsidacead3)*

Physalacriaceag28)

Pleurotaceadb)

Pluteacead?3)

Porotheleacea€3)

Psathyrellacea€21)

Pseudoclitocybacead)

Pterulacead12)

Radulomycetacea@)”

Sarcomyxaceafl )

Schizophyllaceaé3)

Stephanosporaced®)

Strophariacead12)

Tricholomatacea€10)

Tubariaceag7)

Typhulaceag3)

Agaricalesgenera
incertae sedi$133)

Amylocorticiales

Amylocorticiacead1?2)

Atheliales

Atheliacead?20)

Lobuliciaceag(1)*

Auriculariales

Auriculariaceag(12)

Hyaloriaceag(3)

Auricularialesgenera

incertae sedi$¢36)

Boletales Boletaceag95)
Boletinellacead?)
Calostomataceagl)
Coniophoracea€6)

Diplocystidiaceag4)

Gasterellaceaél)

Gomphidiaceaé4)

Gyroporaceadl)

Hygrophoropsidaceag?)

Paxillaceag(10)

Protogastraceaél)

Rhizopogonacea)

Sclerodermataceaf®)

Serpulaceag3)

Suillaceag2)

Tapinellacead3)

Boletalesgenera
incertae sdis (4)

Cantharellales

Aphelariacead3)

Botryobasidiaceaéb)
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Phylum

Class

Order

Family

Ceratobasidiaceaéb)

Hydnacead22)

Oliveoniacead1)

Tulasnellaceag?)

Cantharellaleggenera
incertae sedi$8)

Corticiales

Corticiaceag(13)

Dendrominiacea€l)

Punctulariacead?3)

Vuilleminiaceag3)

Corticialesgenera
incertae sedi$7)

Geastrales Geastracea€?)
Sclerogastraceaél)

Geastralegyenus

incertae sedigl)

Gloeophylales Gloeophyllaceagl?)

Gloeophyllalegyenus
incertae sedigl)

Gomphales

Clavariadelphacea€?)

Gomphaceaél4)

Lentariacead3)

Hymenochaetales

Hymenochaetacegd?)

Neoantrodiellacea¢l)

Nigrofomitacead1)

Oxyporaceadl)

Rickenellacea€)

Schizoporaceagl4)

Hymenochaetales
generancertae sedis
(15)

Hysterangiales

Gallaceacead3)

Hysterangiaceaé4)

Mesophelliacea¢8)

Phallogastraceaé?)

Trappeacea3)

Jaapiales

Jaapiacead1)

Lepidostromatales

Lepidostromataceag3)

Phallales

Claustulaceadb)

Gastrosporiaceaél)

Phallaceagq26)

Phallalesgenera
incertae sedi$2)

Polyporales

Cerrenacead4)

Dacryobolacead7)

Fomitopsidacea€?5)

Fragiliporiaceae(1)

Ganodermatacea3)

Gelatoporiacead4)

Grifolaceae(2)

Hyphodermataceafl)

Incrustoporiaceadb)

Irpicaceae(15)

Ischnodermataceald)

Laetiporacead3)

Meripilaceae(3)
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Phylum Class Order Family

Meruliaceae(22)
Panacead?2)
Phanerochaetacead8)
Podoscyphacea@)
Polyporacea&90)
Sparassidaceag3)
Steccherinaceag?3)

Polyporalesgenera

incertae sedi$67)

Russulales Albatrellaceag(8)
Auriscalpaceae(6)
Bondarzewiaceaf9)
Echinodontiaceaé3)
Hericiaceag(6)
Hybogasteraceaél)
Peniophoracea€l6)
Russulaceaér)
Stereacea¢2?)
Terrestriporiacead1)
Xenasmatacea@)

Russulalegenera

incertae sedi¢l5)

Sebacinales SebacinaceafB)
Serendipitacea€l)

Stereopsidales Stereopsidaceald)

Thelephorales Bankeracea¢b)
Thelephoraceaé)

Thelephoralegenus

incertae sedigl)

Trechisporales Hydnodontaceaél 3)

Trechisporalegenus

incertae sedi¢l)

Tremellodendropsidale Tremellodendropsidacedé)

S

Agaricomycetegenera

incertae sedi¢41)

Agaricostilbomycetes

Agaricostilbales

Agaricostilbacead3)

Chionosphaeracea®)

Jianyuniacead3)"

Kondoacead?)

Ruineniaceadl)

Agaricostilbalegyenus
incertae sedi¢l)

Agaricostilbomycetes
genusincertae sedigl)

Atractiellomycetes

Atractiellales

Atractogloeaceaél)

Hoehnelomycetaced®)

Phleogenaceagr)

Bartheletiomycetes

Bartheletiales

Bartheletiacead1)

Classiculomycetes

Classiculales

Classiculaceaé?)

Cryptomycocolacomycete

Cryptomycocolacales

Cryptomycocolacacea@)

Cystobasidiomycetes Buckleyzymales Buckleyzymacead)
Cystobasidiales Cystobasidiacead)
Cystobasidialegenera
incertae sedi$2)
Erythrobasidiales Erythrobasidiaceaé?)




Table 2 Continued.

Phylum Class Order Family
Erythrobasidiales
generancertae sedis
3)
Naohideales Naohideaceaél)
Sakaguchiales Sakaguchiaceafl)
Incertae sedi Microsporomycetacea@)

Symmetrosporacedé)

Cystobasidiomycetes
genusincertae sedigl)

Dacrymycetes Dacrymycetales Cerinomycetaceafl)
Dacrymycetaceaf)
Unilacrymales Unilacrymacead1)
incertae sedis Dacryonaemataceal)
Exobasidiomycetes Ceraceosorales Ceraceosoraceafl)

Doassansiales

Doassansiaceafl 1)

Melaniellaceag1)

Rhamphosporacegé)

Entylomatales

Entylomatacea€?)

Exobasidiales

Brachybasidiaceaéb)

Cryptobasidiaceaé6)

Exobasidiaceaé4)

Graphiolaceag?)

Laurobasidiacea€l)

Georgefischeriales Eballistraceag(1)
Georgefischeriaceaf?)
Gjaerumiaceadl)
Tilletiariaceae(3)

Golubeviales Golubeviaceaégl)

Microstromatales

Microstromataceaél)

Quambalaiaceae(1)

Volvocisporiaceaél)

Microstromatales

generancertae sedis

(4)
Robbauerales Robbaueracea€l)
Tilletiales Erratomycetacea€l)

Tilletiaceae(6)

Malasseziomycetes

Malasseziales

Malasseziaceagl)

Microbotryomycetes

Heitmanales’

Heitmaniaceadl1)*

Heterogastridiales

Heterogastridiacea€3)

Kriegeriales

Camptobasidiacea)

Kriegeriaceag4)

Leucosporidiales

Leucosporidiacea€l)

Microbotryales

Microbotryaceag5)

Ustilentylomataceaét)

Rosettozymag Rosettozymaceda)”
Sporidiobolales Sporidiobolacea¢3)
Incertae sedis Chrysozymacea@)

Colacogloeaceaél)

Microbotryomycetes
generdncertae sedigl5)

Mixiomycetes Mixiales Mixiaceae(1)

Moniliellomycetes Moniliellales Moniliellaceae(1)

Pucciniomycetes Helicobasidiales Helicobasidiacea¢?)
Pachnocybales Pachnocybaceagl)
Platygloeales Eocronartiaceadb)
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Table 2 Continued.

Phylum Class Order Family
Platygloeacea¢4)
Pucciniales Araucariomycetaceal )

Chaconiaceaé8)

Coleosporiaceaé?)

Cronartiaceag(3)

Crossopsoraceafb)”

Endoraeciaceaél)?

Gymnosporangiacead )?

Melampsoraceaé€l)

Mikronegeriacead3)

Milesinacead4)*

Neophysopellacead )

Ochropsoracea (2)*

Phakopsoraceagl 2)

Phragmidiacea€13)

Pileolariaceag(2)

Pucciniacead20)

Pucciniastracea¢6)

Pucciniosiracea¢10)

Raveneliaceaé24)

Rogerpetersoniacegd)”

Skierkaceadl)”

Sphaerophragmiaced@)

Tranzscheliaceaf?)?

Uncolacead?)

Uromycladiacead1)”

Uropyxidacead13)

Puccinialesgenera
incertae sedi$25)

Septobasidiales

Septobasidiacea®)

Spiculogloeomycetes

Spiculogloeales

Spiculogloeaceaf?)

Spiculogloeomycetagerus
incertae sedigl)

Tremellomycetes

Chionasterale$

Chionasteraceagl)*

Cystofilobasidiales

Cystofilobasidiaceaél)

Mrakiaceae(7)

Filobasidiales

Filobasidiacead5)

Piskurozymaceag?)

Holtermanniales

Holtermanniacea¢?)

Tremeélales

Bulleraceag(4)

Bulleribasidiacead6)

Carcinomycetaceagl)

Cryptococcaceaél)

Cuniculitremaceag3)

Naemateliacea€?)

Phaeotremellaceaf?)

Phragmoxenidiacea€l)

Rhynchogastremace#8)

Sirobasidiaceal)

Tremellacead3)

Trimorphomycetacea@)

Tremellalegyenera
incertae sedi¢8)

Trichosporonales

Tetragoniomycetaced8)

Trichosporonaceaéd)




Table 2 Continued.

Phylum

Class

Order

Family

Tremellomycetegenera
incertae sedi$3)

Tritirachiomycetes

Tritirachiales

Tritirachiaceae(2)

Ustilaginomycetes

Uleiellales

Uleiellaceag(1)

Urocystidales

Doassansiopsidaced#)

Fereydouniacea€l)

Floromycetacea€?)

Glomosporiaceaé¢l)

Mycosyringacea¢l)

Urocystdaceag(7)

Ustilaginales

Anthracoideacea€?0)

Clintamracead(1)

Geminaginaceaél)

Melanotaeniaceaél)

Pericladiaceag1)

Ustilaginaceag24)

Websdaneaced@)

Violaceomycetales

Violaceomycetacead)

Ustilaginomycetegerera
incertae sedi$2)

Wallemiomycetes

Geminibasidiales

Geminibasidiaceaé?)

Wallemiales Wallemiaceadl)
Wallemiomycetegenus
incertae sedigl)
Basidiomycotayenera
incertae sedigl1)
Blastocladiomycota Blastocladiomycetes Blastocladides Blastocladiacea¢3)

Catenariacead?)

Paraphysodermatacedé)

Sorochytriaceaél)

Blastocladialeggenus
incertae sedi¢l)

Callimastigales

Callimastigaceadl)

Catenomycetales

Catenomycetaced@)

Coelomomycetaced@)

Blastocladiomycetegenus
incertae sedi¢l)

Physodermatomycetes Physodermatales Physodermatacead)
Calcarisporiellomycota Calcarisporiellomycetes  Calcarisporiellales Calcarisporiellacead?)
Caulochytriomycota Caulochytriomycetes Caulochytriales Caulochytriacead1)
Chytridiomycota Chytridiomycetes Chytridiales Asterophlyctaceaf?)
Chytridiacead(6)
Chytriomycetaceaél 1)
Phlyctochytriaceagl)

Phlyctorhizaceagl)

Pseudorhizidiaceagl)

Scherffeliomycetacedé)

Zygorhiidiaceae(1)

Chytridialesgenus
incertae sedi¢1)

Nephridiophagales Nephridiophagaceaét)
Polyphagales Polyphagaceaél)
Saccopodiales Saccopodiaceafl)
Incertae sedis Amoebochytriaceagl)
Sparrowiaceagl)
Sphaeromonadaced#)
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Table 2 Continued.

Phylum

Class

Order

Family

Tetrachytriaceadl)

Thalassochytriaceafl)

Chytridiomycetegenera
incertae sedi$39)

Cladochytriomycetes

Cladochytriales

Catenochytridiaceaél)

Cladochytriacead1)
Endochytrizeae(2)
Nowakowskiellaceagl)
Septochytriaceafl)
Cladochytrialeggenera
incertae sedi$3)
Lobulomycetes Lobulomycetales Alogomycetaceafl)

Lobulomycetaceag!)

Lobulomycetalegenus
incertae sedigl)

Mesochytriomycetes

Gromodytriales

Gromochytriaceadl)

Mesochytriales

Mesochytriaceaél)

Polychytriomycetes

Polychytriales

Arkayacead1)

Polychytriacead4)

Rhizophydiomycetes

Rhizophydiales

AlphamycetaceafS)

Angulomycetacea@)

Aquamycetacead)

Batrachochytriaceag1)

Collimycetaceadl)

Coralloidiomycetacea€l)

Dinomycetacea€l)

Ericiomycetacea¢l)?

Globomycetacea?)

Gorgonomycetacead)

Halomycetacea@l)

Kappamycetacea@)

Operculomycetacead)

Pataamycetaceaél)

Protrudomycetaceafl)

Rhizophydiaceagl)

Staurastromycetacedé)

Terramycetaceag?)

Uebelmesseromycetacedg

Rhizophydialegenus
incertae sedi¢l)

Rhizophlyctidomycetes

Rhizophlyctidales

Arizonaphlyctidaeae(1)

Borealophlyctidaceaél)

Rhizophlyctidaceagl)

Sonoraphlyctidaceafl)

Spizellomycetes

Spizellomycetales

Powellomycetacea@)

Spizellomycetaced8)

Synchytriomycetes

Synchytriales

Synchytriaceaé4)

Synchytrialegenus
incertae sedig1)

incertae sedis

incertae sedis

Quaeritorhizacea¢l1)”

Chytridiomycotegenera
incertae sedi$3)

Entomophthoromycota

Entomophthoromycetes

Entomophthorales

Ancylistaceadb)

Completoriaceagl)

Entomophthoraceagl 1)

Meristacraceag(1)
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Table 2 Continued.

Phylum Class Order Family
Neozygitomycetes Neozygitales Neozygitaceaél)
Entorrhizomycota Entorrhizomycetes Entorrhizales Entorrhizacead1)
Talbotiomycetales Talbotiomycetaceafl)
Glomeromycota Archaeospormycetes Archaeosporales Ambisporaceaél)
ArchaeosporaceafS)
Geosiphonaceal)

Polonosporaceaél)”

Glomeromycetes

Diversisporales

Acaulosporaceaél)

Diversisporaceag?)

Pacisporacea€l)

Sacculosporacea@)

Gigasporales

Dentiscutatacea€l3)

Gigasporaceadl)

Intraornatosporacea¢?)

Racocetracea€?)

Scutellosporaceagd)

Glomerales

Entrophosporaceags)

Glomeraceadl7)

Paraglomeromycetes

Paraglomerales

Paraglomeracea€?)

Pervetustaceagl)

Kickxellomycota

Asellariomycetes

Asellarialles

Asellariaceadl)

Asellarialesgenus
incertae sedi¢l)

Barbatosporomycetes

Barbatosporales

Barbatosporaceaél)

Dimargaritomycetes

Dimargaritales

Dimargaritaceag(3)

Dimargaritalesgenus
incertaesedis(1)

Harpellomycetes

Harpellales

Harpellaceaq6)

Legeriomycetacea8)

Harpellalesgenus
incertae sedi¢l)

Kickxellomycetes

Kickxellales

Kickxellaceag11)

Ramicandelaberomycetes

Ramicandelaberales

Ramicandelaberacegd)

Monoblefharomycota Hyaloraphidiomycetes Hyaloraphidiales Hyaloraphidiacead1)
Monoblepharidomycetes Monoblepharidales Gonapodyaceaf?)
Harpochytriacead1)
Monoblepharidacea€l)

Oedogoniomycetaced#)

Telasphaerulaceafl)

Mortierellomycota

Mortierellomycetes

Mortierellales

Mortierellaceae(13)

Mucoromycota

Endogonomycetes

Endogonales

Densosporaceagl)

Endogonaceaés)

Mucoromycetes

Mucorales

Backusellaceaél)

Choanephoraceag!)

Cunninghamellaceab)

Lentamycetacea@)

Lichtheimiacead9)

Mucoraceag20)

Mycocladaceaél)

Mycotyphaceaél)

Phycomycetacea@)

Pilobolaceag2)

Radiomycetacead)

Rhizopodaceafs)

Saksenaeaced@)

Syncephalastraced@)
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Table 2 Continued.

Phylum Class Order Family
Umbelopsidomycetes Umbelopsidales Pygmaeomycetacedg)”
Umbelopsidaceaél)
Mucoromycotagenus

incertae sedi¢l)

Neocallimastigomycota

Neocallimastigomycetes

Neocallimastigales

Neocallimastigaceagl9)

Olpidiomycota Olpidiomycetes Olpidiales Olpidiaceae(4)
Rozellomycota Rudimicrosporea Metchnikovellida Amphiacanthidaél)
Metchnikovellidag4)
Microsporidea Amblyosporida Amblyosporida€17)
Caudosporidad10)
Gurleyidae(13)
Amblyosporidagenera

incertae sedi¢5)

Neopereziida

Berwaldiidae(2)

Neopereziida€6)

Tubulinosematidaé3)

Neopereziidgenera
incertae sedi$2)

Ovavesiculida

Ovavesiculidag3)

Ovavesiculidagenus
incertae sedigl)

Glugeida

Facilisporidae(1)

Glugeidae(9)

Myosporidag1)

Pereziidag4)

Pleistophoridag7)

Spragueidag?)

Thelohaniidag15)

Unikaryonidag(4)

Glugeidagenus
incertae sedi¢l)

Nosematida Encephalitozoonidag?)
Enterocytozoonidaéb)
Heterovesiculidag(1)
Mrazekiidae(9)
Nosematidag?)
Ordosporidag(1)

Nosematidagenera

incertae sedi$¢16)

Incertae sedis Abelsporidag1)

Areosporiidag(1)

Burenellidag(3)

Cougourdellidag1)

Cylindrosporidag(1)

Dubogqiidae(5)

Golbergiidae(3)

Microfilidae (1)

Neonosemoidiidagl)

Pleistosporidiidag1)

Pseudopleistophorida@)

Striatosporidag1)

Telomyxidag1)

Toxoglugeidad?)

Tuzetiidag4)

Incertae sedis

Chytridiopsida

Buxehudiidag(2)

Chytridiopsidag4)
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Table 2 Continued.

Phylum Class Order Family
Hesseidad1)

Rozellomycotgenera

incertae sedi¢4)

Sanchytriomycota Sanchytriomycetes Sanchytriales Sanchytriacea€?)

Zoopagomycota Zoopagomycetes Zoopagales Cochlonematacea@)
Helicocephalidaceaét)
Piptocephalidaceaél)
Sigmoideomycetaced4)
Zoopagacea€r)

Zoopagalegienus

incertae sedi¢l)

(Orders/Families could be listed under different subclasses in the outline.tabkbewe do
not consider auxiliary (intermediate) taxonomic ranks. Newly introduced taxa are indicafed by #

Table 3 Classes, subclasses, orders and familieh@Eumycetozoavith number of genera (in

brackets)

Class Subclass Order Family
Dictyoseliomycetes Acytosteliales Acytosteliacea€3)
Cavenderiaceaél)

Dictyosteliales

Dictyosteliacead?)

Raperosteliaceaét)

Incertae sedi¢l)

Incertae sedi¢l)

Ceratiomyxomycetes Ceratiomyxales Ceratiomyxaceaél)
Protosporangiilae(2)
Myxomycetes Lucisporomycetidae  Cribrariales Cribrariaceae(3)
Reticulariales Reticulariacead4)
Liceales Liceacead?)
Trichiales Dianemataceaé4)

Trichiaceag(8)

Incertae sedi¢4)

Columellomycetidae

Echinosteliopsidales

Echinosteliopsidaceagl)

Echinosteliales

Echinosteliaceaél)

Clastodermatales

Clastodermataceafl)

Meridermatales Meridermataceaél)

Stemonitidales Amaurochaetaceag’)
Stemonitidaceaé3)

Physarales Lamprodermataceatb)
Didymiaceadg4)
Physaracea¢9)

Incertae sedig5)

Materials & Methods

Kingdom Fungi

We used Kirk et al 2008, 2013 Lumbsch & Huhndorf2010, Hyde et al 2011, 2013
Humber (2012, Wijayawardene et al 2012, 2017a, b, 2018a,),bSpecies Fungoruni2021) ,
Catalogue of Life(http: Wwww.catalogueoflifeorg/), Benny et al 2016, Lucking et al 2016,
Spatafora et al 2016, Desiro et al 2017 Kraichak et al 2018 and Tedersoo et .al2018 to
compile genera and other higher taxonomic ranks istm@gle outline Index Fungorum(2021),
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LIAS names (http: llagnamedias.net) and MycoBank (http: www.mycobankorg/) were
consulted for supplementary information on synonymsNu mber of speices acec
i's gi ven Notes aperpeovciekl ¢ot recently introduced genera as well as changes in
classification (marked with an asterisk in the outline).

The subdivision oRozellomycotat the order and family levels is interpreted according to
the phylogenetic relationships of the respectivgpetygenera representatives and follows
Wijayawardene et al20R() The style of higherank taxa names dRozellomycotaeflects the
fact that historicallyMicrosporidia were considered as a part of tRetozoaphylum within the
Animalia kingdom(lssi 2®0) The list of genera is updated in accordance with the acknowledged
checklists(Becnel et al2014, Cali et al2017, Sokolova et ak018 and recent introductions of
novel genergBojko et al 2020, 2021, Yakovleva et.&020 and species as well asme papers
missing from the compendiu(Wavra et al2019 .

Classification of theGlomeromycota

Classification ofGlomeromycotawhich includes all arbuscular mycorrhizal fungi (AMF)
and Geosiphon pyriformgKutz.) F. Wettst.,has been discussed for angptime with some
disagreementsK@onongbua et al. 2010, Morton & Msiska 200®hl et al 2011a, b, Goto et al.
2012, Redecker et al. 2013, Tedersoo et al. 2018, Wijayawardene et a). 2020provide the
latest classification system (phyla to gendya¥d on the phylogenetic evidence available up to
now, using the available multigene phylogenies to confirm the supported taxa ranking (Jobim et al.
2019, Blaszkowski et al. 2019, 2020, 20214, b).

Funguslike taxa

The classification systems used for fhetyosteliomyceteand Myxomycetesas presented
herein are based on the critical revisions of Sheikh .et28l(8 and Leontyev et al 2019,
respectively In each paper, the taxonomy of the particular group was strongly revised based on
original 18S rDNA ylogenies and analyses of morphological synapomorphiesseparation of
the orderEchinosteliopsidales based on phylogeny, published by Shchepin et al. (2019).

In this classification, we have included all genera ofEhmycetozoaccepted as valichithe
nomenclatural database of La(@005 2021), although some of the smaller myxomycete genera
will probably be incorporated into larger ones based on phylogeneti¢laatatyev et al2019 .

This is likely to be the case for such generaAasyodes Badhamig Collaria, Colloderma
Cornuvig ElaesomyxaMetatrichia, DiacheopsisListerella OligonemaandSemimorula

The monophyly of the geni&temonitisvas recentlycalled intoquestion based on the single
gene phylogny (Strelow et al. 2020). In the tr@eesented by these auth@®@semonitissplits into
two branches, one of which belongs to the fam@yemonitidacege and the other to
Amaurochateaceaéel'he second branch contains the type species of the genfuscaRoth, and
this makes further usef the name Stemonitidacae@mpossible. However, these data contradict
previous phiogenies, based on the same gene (18S rDNA). Therefore, at this state of knowledge
we have refrained from corresponding taxonomic rearrangements in the group.

Phylogenetic methals

a. Multi -gene tree for KingdomFungi

A dataset from Wijayawardene et al. (28R@vas used to generate a phylogdoy the
Kingdom Fungi. This dataset was complemented with 18S rRNA (SSU), 28S rRNA (Lfhl),
and rpb2 sequences from one representativeeath of the orders which have been introduced
recently (i.e. Aureoconidiellales Cancellidiales Catabotryales Comminutisporales
ConiosporialesHeitmaniales Holmiellales Homortomycetaled.ineaolatales Neophaeothecales
PhaeothecalefRacodialesRottozymalesTriblidiales and Xylonomycetalgs The new sequences
of each gene region were aligned separately usiA§m v. 7.407 (Katoh & Standlex013) and
then manually incorporated into the Wijayawardene et al. @0@&aset. The final supermatrix
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included 448 taxa and 7699 positions. A maximum likelihood phylogeny was inferred using
RAXML v. 8.2.10 (Stamatakis 2014) with 100 bootstrap replicates treating each gene region as a
separate partition.

b. Glomeromycota

The LSU rDNA sequences were retrieeaim GenBank, aligned and processed as described
by de Souza et al2018§ Maximum likelihood phylogenetic trees were calculated using i€e
(http: Wwiw.igtreeorg/) with 1000 standard bootstraglinh et al 2020 under the evolutionary
model GTR-F+R3 (Kalyaanamoorthy et aP017 The Bayesian inference waslculated using
MrBayes (Ronquist et al 2012 under Mixed models with 4 chains and 2 runs, 50000000
generations, sampled evelY)00 generationsThat analysis was run online using the CIPRES
gatevay (Milleretal. 2010 The ngr at ed treediscd#Fsipdomazd)ed i n t

Results

Phylogenetic analyses
The newly generated tree is displayed in Fig. 1. Placements of newly introduced orders agree
with the original publications.

Outline of fungi

APHELIDIOMYCOTA Tedersoo, Sanchdzamirez, Kdljalg, Bahram, M. Ddéring, Schigel, T.W.
May, M. Ryberg & Abarenkov

AphelidiomycetesTedersoo, Sanchézamirez, Kdéljalg, Bahram, M. Ddring, Schigel, T.W. May,
M. Ryberg & Abarenkov

Aphelidiales Tedersoo, &1chezRamirez, Kdljalg, Bahram, M. Ddring, Schigel, T.W. May, M.
Ryberg & Abarenkov

AphelidiaceaeTedersoo, Sanchdzamirez, Kdljalg, Bahram, M. Ddoring, Schigel, T.W. May, M.
Ryberg & Abarenkov

Amoeboaphelidiurcherff. (5)

AphelidiumZopf (7)

Paraphelidum Karpov, Moreira, Lopefarcia (2)

Pseudaphelidiunschweikert & Schnepf (1)

ASCOMYCOTACaval-Sm.

Subphylum PEZIZOMYCOTINA O.E. Erikss& Winka
ClassArthoniomycete<.E. Erikss. & Winka
ArthonialesHenssen ex D. Hawksw. & O.E. Erikss.
AndreiomyceaiceaeB.P. Hodk.& Lendemer
Andreiomyce8.P. Hodk. & Lendemer (2)

ArthoniaceaeReichenb. ex Reichenb.
AmazonomyceBat. (2)

ArthoniaAch. (ca. 50 + ca. 300 orphaned)
ArthotheliumA. Massal. (10 + ca. 100 orphaned)
BriancoppinsiaDiederich, Ertz, Lawreg van den Boom (1)
ConiarthoniaGrube (12)

ConiocarponDC. (6)

CrypthoniaFrisch & G. Thor (16)
Cryptophaeavan den Broeck & Ertz (1)
CryptotheciaStirt. (ca. 65)

DiarthonisClem. (1)*
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63 Junewangia aquatica  HEJAUOT00 Junewangiaceae
Atractospora reticulata - CBS 132040 Atractosporales
= Lentomirella crinigera  CBS 138678 Xenospadicoidales
Papulosa amerospora AF064050 Papulosaceae
Acrodictys liputii  HSAUP mlg2137 Acrodictyaceae
73 Woswasia atropurpurea  strain WC Woswasiaceae
Mpyrmecridium montsegurinum  IF 13180 Myrmecridiales
Pararamichloridium verrucosa CBS 128.86 Pararamichloridiales
Lanspora coronata  AFTOL-ID 736 Phomatosporales
Ophiostoma piliferum — AJ243204 Ophiostomatales
Barbatosphaeria arboricola  €BS 114120 Barbatosphaeriaceae
= Catabotrys deciduum MFLUCC 18-0463 Catabotryales
Cancellidium sp.  MFLUCC:18-0424 Cancellidiales
8 Distoseptispora multiseptata ~ MFLUIS-1144 Distoseptisporaceae
Xvlolentia brunneola  PRA-13611 Rhamphoriaceae
Sporidesmium sp. FH14 Sporidesmiales
Annulatascus triseptatus CBS 128831 Annulatascales
Thyridium vestitum — AFTOL-ID 172 Thyridiaceae
Diaporthe amygdali  MUCC 0101 Diaporthales
58 Tirisporella beccariana  BCC 36738 Tirisporellales
pheoacremonium minimum  CBSs 24691 Togniniales
Calosphaeria pulchella  JF 03200 Calosphaeriales
Magnaporthe oryzae stain P8 Magnaporthales
98 ; .
chaetotosphaeria curvispora — AY502933 Chaetosphaeriales
enispora fortuosa AFTOL-ID 278
Tracylla eucalypti  cpc 1777 Tracyllalales
93 Camarops ustulinoides AFTOL-ID 72 Boliniales
[ 59 Phyllachora sp.  voucher MM-78 Phyllachorales
Gelasinospora tetrasperma  AFTOL-ID 1287
Neurospora crassa  F1360521 Sordariales
Sordaria macrospora SMAC 12692
91l lo 3 Pseudodactylaria xanthorrhoeae NG 058521 Pseudodactylariales
A Meliola niessleana  AF021794 Meliolales
810 Y 10 F Cephalotheca foveolata M 53377
N ¢ d i Cephalothecaceae
Phialemonium atrogriseum  AFTOL-ID 1394
Coniochaeta ostrea AFTOL-ID 915 Coniochaetales
Vermiculariopsiella hongkongensis KUMCC 17-0270 Vermiculariopsiellales
ii——jv;'gmspom oryzae  IFO 32860 Amphisphaeriales
Delonicicola siamense  MFLUCC 15-0670 Delonicicolales
61 96 Coronophora gregaria  TFRD 9201 Cﬂranopf{oraies
99 Parasympodiella elongata CBs 522.93 Parasympodiellales
Falcocladium thailandicum  cgs 121717 Falcocladiales
Torpedospora radiata ~ AFTOL-ID 751 Torpedosporales
74 Trichoderma gamsii  OMea ]'I;ypocreaks
Microascus frigonosportis  MUT<ITA>:4885 icroascales
Colletotrichum graminicola ~ M1.001 Glomerellales
60 Pleurotheciella rivularia CBS 125237 Plenrotheciales
100 Conioscypha japonica  CBS 387.84 Conioscyphales
60| Savoryella lignicola  NTOU791 Savoryellales
59 . Plagiascoma frondosum  CBS 139031 Fuscosporellales
i Spathulospera adelpha  AY380314 Spathulosporales
Lindra thalassiae  AFTOL-ID 413 Lulworthiales
Lulworthia uniseptata  1F032137
Branch6
Koralionastes ellipticus ~ JK5769 Koralionastetales
Pisorisporium cymbiforme  PRM 924379 Pisorisporiales
Lauriomyces sp.  ICMP 15050 Lauriomycetales
Laboulbenia flagellata 1ss-1 .
100 ’£|—|— Hesperomyces virescens M1 chlr “ Lalim.u!bemnles
Pyxidiophora arvernensis ~ AFTOLID 2197 ) Pyxidiophorales
[ Brachyconidiella monilispora  AY342015 Dothideomycetes genera incertae
Cyttaria darwini  isolate 57 Cyttariales
59r Amorphotheca resinae DAOM 170427 Srysi
Qidiodendron maius  AB015787 Erysiphales
— Rhytisma acerinum AF356695 Rhytismatales
Acephala macresclerotiorum — K93_113
Glarea lozoyensis  F-160.870 Helotiales
Blumeria graminis ~ AB033480
5 OPhacidium coniferarum  AFTOL-ID 1253 Phacidiales
Tryblidiopsis pinastri  AFTOL-ID 1319 .
s PTn%ﬁdium yunrnanense HOUL179 Rhytismatales
Pseudeurotium zonafum — ATCC 62440 Thelebolales
Thelebolus globosus  AFTOL-ID 5016
Crinula caliciiformis  AFTOL-ID 272 Helotiales
GS34
Leotia sp.  spat 03-012 Leotiales
Xeropilidium dennisii  K1159 Chaetomellales
Trizodia acrobia ~ M157 izodil
Geoglossum nigritum  AFTOL-ID 56 Geoglossales Geoglossomycefes
Aphanopsis coenosa g g1762 Aphanopsidaceae# Lecanoromycetes
Trapelia placodioides AF119500 Baeomycetales
68 Gyalecta ulmi  AF465463 Gyalectales
Baeomyces placophyilus  A¥3s56657
vaej:aefiap t'aw;;n;i.\‘ AFTOL 653 Bacomycetales
Epigloea soleiformis RP204 Epigloeaceae
Arthrorhaphis citrinella AF279375
Arctomia delicatula ' KRO17255 Baeomycetales
Aspicilia caesiocinerea AFTOL 653 X
Microcalicium disseminatum Wedin 6353 Pertusariales
Pertusaria dactylina  AFTOL-ID 224
Loxospora ochtrophaea ArtOL 878 Sarrameanales
AJ

Figure 17 Maximum likelihood phylogeny of the kingdom fungi based mfRNA LSU, nRNA
SSU, RPB1 and RPB2 sequence data. Numbers above branches indicate bootstrap support, only

values >50% are included
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Figure 17 Continued.
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