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Abstract

The number of species in Sordariomycetes has increased dramatically. However, some genera
discovered earlier are poorly known, documented and thus need taldserieed. This paper
continuestewor k on OTaxonomi c s fookdd Deaporthomycetidaenaed o f t
Sordariomyceti daed. We provide descr i-lpakadon s ,
genera belonging to Bertiaceae, Ceratostomatac€aeetosphaerellaceae, Coronopheaz,
Niessliaceae, Nitschkiaceae and Scortechiniaceae in Hypocreomycetidae based on observation of
type materials, authentic specimens or studying the literature. The taxonomic placeirtést
genera are rdefined basgé on morphology and/or phylogeretesults As a resultGonatobotrys
andNeotrotterig which are often overlooked and havestable taxonomic placements in previous
studies,belong to Ceratostomataceae based on morphology and phylogenyichdrgcolous
genusNitschkiopsiswhich lacks DNA sequence data, is placed in Niessliaceae based on its setose
ascomata and hyaline ellipsoidal ascospores similaNigsslia species. The type species of
Cryptosphaerellalacks molecular data and is mogbdbgically similar to Cryptosphaeia or
Coronophora both of which have ostiolate ascomata. Therefore, it is placed in Sordariomycetes,
not in Scortechiniaceawhose species are characterizedabyomata that lack ostioles. In addition,
the taxonomy opecies with ascomata lacking os&slin Cryptosphaerelldhave beemevisedand
introduced as two new generleocryptosphaerellaand Pseudocryptosphaerellbased onthe
phylogenetiaesult Seven new combinations proposedf@&cchiaea myricoideé [Coronophora
myricoide$, Neocryptosphaerella celafa [Cryptosphaerella cela)aN. globosa( [Cry. globosg,
Pseudocryptosphaerella costaricensis [ Cry. costaricensiy P. cylindriformis ( [ Cry.
cylindriformis), P. elliptica ( [Cry. elliptica) andP. malindensig [Cry. malindensi}
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Introduction

An increase in fungataxonomicstudies over the lagstecadehas led to the discovery of
numerous new taxa and the revision of extant tard, subsequentlyhis hasresulted in a better
understanding of fungal classificatiHyde et al. 2020dViaharachchikumburat al. 202). More
than 100 taxan Sordariomycetes, such &haetomium Humicolg Podospora Thielavia and
Zopfiellaspecies, have been repositioned based on moleculafdatey et al. 2016, 2019a, b, Vu
et al. 2019, MarisFelix et al. 2020, Hyde et al. 2020e, Huang et al. 20&f)le, many new species
have been introduced based on nhoipgy and phylogenetic anabgs This data is scattered in
many publications, and information is available on various webg&ges et al. 2019a, Calabon et
al. 2020, Bundhun et al. 2020, Hyde et akR@®, Wijesinghe et al. 2021)

A major problem in fungl classification, however, is the number of genera that have not
been studied in recent decadBsyarathne et al. 2016, Huang et al. 2023any have very brief
descriptions and no drawing photcs (Saccardo 1873b, 1880, 1882a, 1886, Penzig & Saccardo
1897, Boudier 1904)and therefore it is tough to place these taxa in a classification scheme. As
more studies have taken place in the tropics and researchers rely on poorly dedweeeata
from the nothern hemisphere, it is extremely hard to link neWections to old names. Similarly,
sequence data for many old northern hemisphere genera are |@@&ikgley 1875, 1876, Ellis &
Everhart 1892, Lundqvist 19723nd new collections from the tropics wgequence data cannot be
linked to the extant generdhe trend to introducadditionalnew taxa, however, is néiindered
despite progress the discovery omany new species from China and ThailéHgide et al. 2019,
2020b, c, Jayawardena et al. 20¥8anasinghe et al. 2018, Hapuarachchi et al. 2019, €t a.

2019, Pem et al. 2019b, Phookamsak et al. 2019, Yuan et al. 2020)

Severalpreviousstudies haveontributed DNA sequenagata andaxonomicillustrations of
earlier published taxa. This inforni@ has helped to clarify the placement of these (#ang et
al. 2016, 2019a, b, 2020, Matftelix et al. 2020). For example, the polyphyletic Lasiosphaeriaceae
with cylindrical to podlike ascospores was divided into nine families, Bombardiaceae,
Diplogelasinosporaceae, Lasiosphaeriaceae, Lasiospha@aggace Naviculisporaceae,
Neoschizotheciaceae, Podosporaceae, Strattoniaceae and Zygospermellaceae, based on
phylogenetic analys (Wang et al. 2019a, Vu et al. 2019, MaFalix et al. 2020, Huang et al.
2021) The difference betweeleurosporaand Sordariawas clarified with the ascospores of the
former having pitted or ribbed walls and those of the latter being smadlid (Cai et al. 2006,
Huang et al. 2021)SeveralCercophoraspecies having ellipsaddi to triangular ascospores were
assigned toCladorrhinum, Mammarig Podospora and Triangularia and this taxonomic
arrangement was supported plyylogeneticresults(Marin-Felix et al. 2020, Huang et al. 2021)
Wang et al. (2020) sequenceid analysedaddtional taxa from the Cordycipitaceaebut the
affinities and taxonomic placemesftmany taxa stilheed tdbeinvestigated

An important class, Sordariomycetes was introduced by Eriksson & Winka (1997). Many
poorly known taxa were initially classified this class based on morphology (Barr 1983, 1990,
Eriksson & Hawksworth 1993, Lumbsch & Huhndorf 2007, Hyde et al. 2020e).
Hypocreomycetidae was listed in Sordariomycetes and previously accommodated Coronophorales,
Hypocreales, Melanosporales and MicroassdHuhndorf et al. 2004b, Lumbsch & Huhndorf
2007) Subsequently, Conioscyphales, Falcocladiales, Glomerellales, Pleurotheciales, Savoryellales
and Torpedosporales were also placed in this subclass based on morphology and phylogenetic
results(Jones et al2015, Maharachchikumbura et al. 2015, 20P&rasynpodiellales was initially
treated as a member of SordariomycéksrnandezRestrepo et al. 2017andHyde et al. (2020e)
accepted this order in Hypocreomycetidae based on the divergent time estvieaders of the
Conioscyphales, Fuscosporellales, uPt¢heciales and Savoryellales clustered as a distinct,
independent clade Savoryellomycetid@tongsanan et al. 2017Therefore, there are currently
seven orders, viz Coronophorales, Falcocladialesm&iellales, Hypocreales, Microascales,

876



Parasympodiedlles and Torpedosporales included in Hypocreomycetidae and its divergence time
hasbeen estimated as 256 MY(Alyde et al. 2020e)

Coronophorales is a poorly known order, which tuabinateor globose asomata with long
necks orQuellkdrper structureandbr Munk pores in the cells of the ascoma wall (Mugambi et al.
2010, Carneiro de Almeida et al. 2016), and is found on woody substrates wor{Muigiembi &
Huhndorf 2010, Maharachchikumbura et al. 20d§de et al. 2020e)Several members of this
order wee initially placed in Sordariale$Nannfeldt 1932, 1975, Miller & von Arx 1973,
Nannfeldt & Santesson 1975, Barr 1990, Subramanian & Sekar.198@ever,Huhndorf et al.
(2004b)clarified the affinitiesof Coronophoralebased omphylogenetic analys andsubsequently,
this order contained six families, Bertiaceae, Ceratostomataceae, Chaetosphaerellaceae,
Coronophoraceae, Nitschkiaceae and Scortechinia@¢aenfeldt 1975, Subramanian & Sekar
1990, Mugarbi & Huhndorf 2010, Maharachchikumbura et al. 20161& Hyde et al. 2017,
2020e) The taxa in Ceratostomataceae usually have-meuged ascomata and ellipsoidal to
broadly fusiform ascosporesMérin-Felix et al. 2018, Hyde et al. 2020eBertiaceae,
Chaetosphaerellaceae, Coronophoraceae and Nitschkihesaeblack, tuberculate ascomata with
ostioles or lacking ostioles, but have obcon@akllkdrper structuresS@ccardo 1882&atouillard
& Lagerheim 1895Subramanian & Sekar 199&éblova 1999a, b)Scortechiniaceae is mainly
characterized byQuellkoérpe structures in the turbinate ascomata and allantoid to ellipsoidal
ascospores (Huhndorf et al. 2004b).

Hypocreales, as the largest order in Hypocreomycetida®mmon silvicolous fungi with a
worldwide distribution(Rehner & Samuels 1995, Rossman efl889, Maharachchikumbura et al.
2016) Hyde et al. (2020€)sted 14 families of the order. Some of them with medicinal and edible
values are often mentioned in recent studies, such as Ophiocordyapitand Cordycipitaceae
(Quandt et al. 2014, Keplet al. 2017). However, the saprobic Niessliaceae, as an earlier member,
has rarely been mentioned over the past deddaémg et al. 2007, Lombard et al. 2015,
Maharachchikumbura et al. 2016, Hyde et &2@) This family usually has membranaceous
ascomatawith setae or hairs and ellipsoidal to filiform ascospores and accommodates 21 genera,
but many members lack sequence q&ehner & Samuels 1995, Samuels & Barr 1997, Rossman
et al. 1999, Maharachchikbura et al. 2016, Hyde et al. 2020e¢)

In this study,we revisit rarely mentioned taxa in Coronophorales and Niessliaceae. Most of
them were found many yeaago and lack detailed descriptiop$otglates and molecular data.
These facts makeit hard to reognize and demarcagpecies, and it isot easyto comparethem
with new collections in subsequent studies. Therefae,reexamine the type material and/or
authentic specimens together with the literature of the taxa in Coronophorales ssithééae and
provide illustrations and descriptions. Morphgpland plylogenetic analyss are used to determine
their affinities and taxonomic placement.

Materials & Methods

Material examination

Specimens were loaned from BPI, BR, CUP, F, FH, G, HBQ, WAF, NY, PC, PDD,
PRM, S, TRTC, UPS and W herbdti&xamiration ofspecimensvasdone following the method
of Senanayake et al. (202@amples were observed in pure water and/or 5% KOH reagent for
sectioning; sometimes, they were stained in Congooredotton blue to observe the reaction.
Specimens were examuheusing aMotic SMZ 168 stereomicroscope. Micromorphological

# Institution: BPI: U.S. National Funngus Collections, USBRS, USA;BR: Meise Botanic GardenBelgium; CUP:
Cornell University, USAF: Field Museum of Natural History, USAH: Harvard University, USAG: Conservatoire
et Jardin botaniques de la Ville de @es, Switzerland;HBG: University of Hamburg, GermanyMl: CABI
BioscienceUK Centre, UK; MAF: Facultad de Farmacia, Universidadrplutense, Madrid, SpaifNY: The New
York Botanical Garden, USA?C. Muséum National éHistoire Naturelle France;PDD: Manaaki Whenua Landcare
ResearchNew ZealandPRM: National Museum, gech Republics: Swedish Museum of Natural History, Sweden;
TRTC: Royal Ontario Museum, CanaddPS Museum of Evolution, SwedeNy: Naturhistorisches Museum Wien,
Austria.
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characters were examined using a Nikon ECLIPSE 80i compound microscope, and images were
captured with a Canon EOS 550D and/or a Caa®% 600D digital camera. Taro soft ® Image
Framework programersion 09.0.7 was used for measurements. Some of the type specimens were
in poor condition or could not be loaned. For these,tasaredrew the morphological features
based on the original pilications. The images used for photoplates were processkdAdibe
Photoshop CS6 software (Adobe Systems, USA).

Phylogenetic analyses

Sequences were obtained from GenBank mostly following previous publications and aligned
by using the default settingd MAFFT version 7 (http://mafft.cbrc.jp/alignment/server/indeml)
(Katoh & Standley 2013)These datasets were manually aligned using Bioedit 7 (H8al01999)
The phylogenetic analyses of the combirled nuclear ribosomal large subunit (LSU), macl
ribosomal small subunit (SSU), internal transcribed spéide3), translation elongation factor
(TEF), RNA polymerase Il (RPB2) and betdulin (TUB) sequence dataere performed using
maximumlikelihood (ML) and Bayesian inference (BI). The evolutioyn model was obtained
using jModeltest 2.1.1 under the Akaik#ormaton criterion (AIC) (Darriba et al. 2012)The
selected models which are not implemented in MrBayes were substituted by the closest over
parameterized model (Huelsenbeck & Rannala 2004¢ TIM2, TIM3, TrN and TrNef models
were replaced by the GRI'model(Lecocq et al. 2013)The proportion of invariable sites (I) and
gamma distributed rates (G) assured in jModeltest were conserved in all models. The ML analyses
were run with IQTREE (Nguyen et al. 2015Chernomor et al. 2016using models for e&ac
partitioned gene, with 1000 rapid bootstrap replicatesw8s implemented by MrBayes v.3.0b4
(Ronquist & Huelsenbeck 2008)ith the besffit model of sequence evolution. Phylogenetic tree
wasviewed with FigTree v1.4.0 (http://tree.bio.ed.ac.uk/softWeteee) and processed by Adobe
lllustrator CS5. The final alignment and tseeeredeposited in TreeBASE.

Table of contained information of genera in Coronophorales and Niessliaceae in
Hypocreomycetidae.Those not in agreement with Wijayawardene eP@R0 aremarked with an
asterisk(*).

Phylum AscomycotaCaval-Sm.

Class Sordariomycete®©.E. Erikss. & Winka

Subclass Hypocreomycetida®.E. Erikss. & Winka

CoronophoralesNannf.

BertiaceaeSmyk
BertiaDe Not.
Galillardiella Pat.
Ceratostomataceads. Winter

ArxiomycesP.F. Cannon & D. Hawksw.
DactylidisporaY. Marin et al.
Echinusitheca’. Marin et al.
ErythrocarponZukal
GonatobotrysCorda 1839*
Harzia Costantin
MelanosporaCorda
MicrotheciumCorda
NeotrotteriaSacc.*
PseudomicrdteciumY. Marin et al.
PustuliporaP.F. Cannon
Rhytidosporaleng & Cain
ScopinellalLév.
SetiferothecaMatsush.
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SyspastosporR.F. Cannon & D. Hawksw.
VittatisporaP. Chaudhary et al.
Chaetosphaerellaceaéluhndorf et al.
Chaetosphaerell&. Miil. & C. Booth
Crassochaet®&éblova
Neochaetosphaerellzar.N. Vassiljeva et al.
Spinulosphaerig&ivan.
CoronophoraceaeHo6hn.
CoronophoraFuckel
Nitschkiaceae(Fitzp.) Nannf.
AcanthonischkeaSpeg.
BiciliosporinaSubram. & Sekar
BotryolaBat. & J.L. Bezerra
FracchiaeaSacc.
GroenhiellaJarg. Koch et al.
JanannfeldtiaSubram. & Sekar
Lasiosphaeriopsi®. Hawksw. & Sivan.
LoranitschkiaLar.N. Vassiljeva
NitschkiaG.H. Otthex P. Karst.
Rhagadostom&orb.
Rhagadostomell&tayo
Tortulomye@sLar.N. Vassiljeva et al
ScortechiniaceaeHuhndorf et al.
BiciliosporaPetr.
CoronophorellaHohn.
EuacanthéeTheiss.
Neocryptosphaerell&.K. Huang & K.D. Hyde *
Neofracchi@aTeng
Pseudocatenomycopsisous & L.A. Shuttlew.
PseudaoryptospharellaS.K. Huang & K.D. Hyde *
ScortechiniaSacc.
ScortechiniellaArx & E. Mill.
ScortechiniellopsiSivan.
TympanopsiStarback

HypocrealesLindau
Niessliaceaeirschst.
AtronectriaEtayo
CircinoniessliaSamuels & M.E. Barr
CryptoniessliaScheuer
EucasphaeriaCrous
MalmeomyceStarb.
MelchioriaPenz. & Sacc.
Miyakeomyceslara
MyrmaeciellaLindau
MyrtacremoniunCrous
Neoeucasphaeri@€rous
NiessliaAuersw.
= HyalosetaA.W. Ramaley*
NitschkiopsisNannf. & R. Sant
ParanessliaK.M. Tsui et al.
Pseudohyaloset@ibpromma & K.D. Hyde
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Pseudonectrielld@etr.
Pseudorhynchi&l6hn.
Rosasphaeridaklitsch & Voglmayr
Taiwanascusivan & H.S. Chang
Trichosphaerell€E. Bommer et al.
ValetoniellaH6hn.

Valebniellopss Samuels & M.E. Barr

Other genera in Hypocreomycetidae
Glomerellalesgenerancertae sedis
Ascocodinae&amuels, Cand. & Magni

Torpedosporalest.B.G. Jones, AbdelVahab & K.L. Pag
EtheirophoraceaeRungjind., Somrith. & Suetrong
Etheirophoa Kohlm. & Volkm.-Kohlm.
Swampomycdsohlm. & Volkm.-Kohlm.

Juncigenacead=.B.G. Jones, AbdalVahab & K.L. Pang
Juncigena&ohlm., Volkm-Kohlm. & O.E. Erikss.

Sordariomycetesgenerancertae sedis
Cryptosphaerellé&acc.*

HypocreomycetidaeO.E. Eikss. & Winka, Myconet 1(1): 6 (1997)

Eriksson & Winka (1997)ntroduced the subclass Hypocreomycetidae closely related to
Savoryellomycetidae based on phylogenetic regHibgigsanan et al. 2@). There are six orders in
this subclass viz. CoronophoraleBalcocladales, Glomerellales, Hypocreales, Microascales,
TorpedosporalegWijayawardene et al. 202@nd most contain species as saprobes in aquatic
and/or terrestrial habita{daharachchikurbura et al. 2016, Hyde et al. 2020e)

CoronophoralesNannf.,Nova ActaR. Soc. Scient. upsal., Ser. 4 8(no. 2): 54 (1932)

The genera in Coronophorales have a worldwide distribution as saprobes on wood and are
characterized by superficial ascomata, somegiwith a subiculumQuellkdrper (a mucilaginous
mass of thickwalled cdls as conical structure within the cupulate or collapsed ascoma, believed to
induce rupture of the ascoma and release ascospores) and Munk pores (a small pore with annular
thickened im, between cells of the ascoma w#@N)ugambi & Huhndorf 201)) Asci ae clavate to
subglobose with subcylindrical to ellipsoidal ascospores and asexual morphs are usually
hyphomycetous and phialidifMugambi & Huhndorf 2010, Maharachchikumbura et al. €01
Hyde et al. 2020e)This order was considered as a synomymitschkaceae and SordarialéBarr
1990, Miuller & von Arx 1973, Nannfeldt 1932, Nannfeldt & Santesson 1975, Subramanian &
Sekar 199Q0) However, multigene analyses were used to show thatofmphorales which
accommodates Bertiaceae, Ceratostomatace&haetospherellaceae, Coronophoraceae,
Nitschkiaceae and Scortechiniaceae is distinct, and is sister to Falcocladiales in Sordariomycetidae
(Hongsanan et al. 2017, Huang et al. 2021, this stidy1)

BertiaceaeSmyk, Ukr. bot. Zh. 38(6): 47 (1981)

Sapobic on wood. Sexual morphSubiculuminconspicuous or composed of brown to dark
brown, branched, septate hyphAscomatasolitary orgregarioussuperficial to erumpentisually
sitting on a subiculum cupuliform, turbinate, globose to subglobosecarbamaceous to
membranaceousiark brown to blackiuberculate or smooth, collapsing, collapsing laterally or not
collapsing, with ostioles or a papillate ostitilee structure, without an externalpening,
periphysate Quellkdrper absentPeridium composed b carbonaeous to membranaceous, dark
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brown, brown tohyaline cells of textura angularisto textura prismatica mostly Munk pores

presentParaphysegew, inflated, branchedAsci8-spored, uniinicate, cylindrical to clavate, long
pedicellate, apical rinqhdistind or absentAscospore&i 3-seriate or irregularly arranged, hyaline
to brown, ellipsoidal to fusiform, O to muiteptate, smoottvalled, mostly with guttules. Asexual

morph Undeternned (adapted fronPatouillard & Lagerheim 189%ugambi & Humdorf 2010

Maharachchikumbura et al. 2015, Hyde et al. 2D20e

Figure 11
SSU, TEF, RPB2, TUB and ITS sequenceadwith the confidence values of bootstrap (BS)
proportions fom the Maxmum Likelihood (ML) analysis (MEBS > 50%, before the backslash)
and the posterior probabilities (PP) from the Bayesian (BY) analysisPBY> 0.90, after the

[ ne-desndiThet &s a
ML-BS and < 0.90 for BYPP). One hundred and ninatight strains are included in the combined

backslash) above corresm d

60~ - Microthecium retisporum NBRC 8366
84100 AMicrothecium compressum NBRC 8627

54/~ Microthecium levitum CBS 966.97
Microthecium quadrangulatum CBS:112763 T
Microthecium tenuissimum CBS:112764 T
Microthecium brevirostre ATCC42427
Microthecium fusisporum NBRC 8806 T
Microthecium fimbriatum NBRC 8523 T
Microthecium fayodii FMR 12363 T
Microthecium fimicola CBS 967.97
Microthecium zobelii CBS 341.73
8§ Microthecium ciliatum CBS 437.74 T
Microthecium japonicum FMR 12371
Microthecium sepedonioides FMR 11933
Microthecium fallax CBS 297.61
98/1.00 Harzia palmara CBS:158.49 T

A 3716/00 Harzia macrospora CBS: 122807 T
57/1.00. Harzia patula CBS:379.88 T
64/0.97) Harzia verrucosa CBS:101.24
8 2 7| Harzia acremonioides CBS:101.42 T
Harzia metrosideri CBS:146065 T
Harzia sphaerospora UAMH:11865 T
Harzia tenella CBS:108.78 T
89/1.00r Melanospora chionea AUMC 14438
74/0.901 Melanospora verrucispora NRBC 31375 T
Melanospora tiffanyae ATCC15515
W ' Melanospora damnosa CBS 113681

Melanospora zamiae NBRC 7902
Melanospora kurssanoviana NBRC 8098
93/1.90r Dactylidispora ellipsospora NBRC:31376 T
Dactyhdtspom smgaparenst.v NBRC:30865 T
BIJTC FAN1001 T

9 Vittatispora coorgii BICC:7817 T

68/ 99 Gonatobotrys simplex CNOOSI8

P IMI2551
Echinusitheca citrispora CBS:137837 T
Neotrotteria pulchella GKM1255
Cryptosphaerella globosa GKM:47IN T
Cryptosphaerella celata GKM:1231 T
g 8/0 981 Cryptosphaerella elliptica SMH:4722 T
00 Cryptosphaerella cylindriformis GKM:434N T
Cryptosphaerella costaricensis MO:2111 T
Cryptosphaerella malindensis GKM:1150 T
Scortechiniella similis SMH2006
Biciliospora velutina GKM1268
Scortechiniellopsis leonensis GKM1269
Coronophorella chaetomioides GKM1099
00; Tympanopsis confertula SMH1567
Scortechinia conferta SMH2648
Scortechinia acanthostroma SMH1164
Scortechinia diminuspora SMH:4763 T
Tympanopsis uniseriata GKM1228
Neoﬁacchzaea callista SMH2689
/0. rothmanniae CPC 22733
B Euacanthe usambarensis GKM1221
Coronophora gregaria ANM1555
100/1.00, Gaillardiella pezizoides GKM1144
Gaillardiella pezizoides GKM1245
Bertia sinensis SMH4034
2/0.99— Bertia multiseptata SMH1153
Bertia triseptata SMH:1525 T
Bertia didyma SMH4719
Bertia ngongensis GKM:1239 T
Bertia orbis SMH:4557 T
Bertia man/ormi.v SMH4320
ertia tropicali: SMH 1707 T
Bertia gxganla.tpora GKMll

Nitschkia calyculus SMH918
Ntlschkxa grewllxi SMH310
GKML 1 48N

95/1.

55/1

2

57/

991

18

Acanthonitschkea argentinensis SMH13
Nitschkia meniscoidea SMH:1523 T
Fracchiaea lunata GKM1089
Fracchiaea broameana SMH347
C icoides IFRD:9201 T

100/1.00— Crassochaeta nigrita SMH2931
100/1.00) Cra::achaeta nigrita SMH1667
-10.92, 5 Ch h ph MH4257
Ch h ca GKML124N
Spinul la SMH:1952 T

ia nu
96/1. Falcoclzdmm afru'anum CBS 145045 T
lOqu‘i di CBS:121717T
Falcocladium turbinatum BCC:22055 T
52/0.91 Khaleijomyces marinus CBS:H:22564 T
Marinokulati chaetosa BCRC FU30271
Juncigena adarca JK5548A
Juncigena fruticosae IM1:391650 T
.00; Fulvocentrum aegyptiaca CY2973
Fulvocentrum clavatisporium LP83
Fulvocentrum rubrum CBS:H-22565 T
Elbamycella rosea MUT 5443 T

96/ Swampomyces triseptatus CY2802
“’g/glﬁﬂs‘vampomycex armeniacus JK5325A

76/1.00]

96/1,00

100/1 spora JK5397A
Etheirophora urujubala JK5443B
Torpedospora radiata JK5231C
Tarpedospom mangrovei IMI:397963 T
i CBS:294.60 T

100/1.00,

lea SMH4409

hkea tristis SMH4723
95
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P. elliptica
P. eyl
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analyses which comprised 4581 characters (842 characters for LSU, 1025 charactets fas(5
characters for TEF, 876 characters for RPB2, 391 ctaamaforTUB, 497 characters for ITS) after
alignment. Strains of Xylariomycetidae are usedoutgroup taxaThe best score in KPREE
explores with a final likelihood value 690984.2293 igpresentedThe model of each partitioned
gene is LSU: GTR+I+GSSU: GTR+%; TEF: GTR+I+G; RPB2: GTR+I+G; TUB: GTR+I+G;
ITS: GTR+G. Sequences generated indicatedaild. Strain numbers are noted after the species
names and ek y pe str ai ns tarathekceltdre numbkterh Alignment isaavailable at
TreeBASE (UR.: http://purl.org/phylo/treebase/phylows/study/TB2:S28p71
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Type genusg BertiaDe Not.

Notesi Smyk (1981)introduced the family Bertiaceae and initially includ@dritia which
has tuberculate ascomata and fusiform ascosporbse&uentlyMugambi & Huhndorf (2010je-
evaluated the Coronophorales and transferred the g&aullardiella to Bertiaceae based on mullti
gene analysis. ThereforBertia andGaillardiella were confirmed as members of Bertiaceae, and
they havetuberculateascomatagcylindrical to clavate asci anellipsoidal to fusiform ascospores
(Huhndorf et al. 2004b, Mugambi & Huhndorf 2010) this study, strains of these two genera
clustered with 100%ML/DOBY support and are closely related to Nitschkiaceae (ffig. 1

Bertia De Not., G. bot. ital. 1(1): 334 (1844)

Saprobicon wood. Sexual molp Subiculuminconspicuous or composed of brown to dark
brown, branched, septate hyphAscomatasolitary orgregarious superficial to erumpentisually
sitting on a subiculm, cupuliform, turbinate, globose to subglobosecarbonaceous to
membranaceouslark brown to blackiuberculate or smooth, collapsing, collapsing laterally or not
collapsing, with ostioles or gapillate ostioldike structure, without an external openjing
periphysite. Peridium carbonaceous or membranaceous, outer layer composed of dark brown to
brown cells oftextura angularis Munk pores presentnner layer composed of hyaline cells of
textura prismatica Paraphysedew, inflated, branchedAsci 8-sporal, unituncate, cylindrical to
clavate, long pedicellate, apical ring indistinct or absésttospore2i 3-seriate or irregularly
arranged, hyaline to brown, ellipsoidal to fusiform, O to red{ptate, smoottvalled, mostly with
guttules. Asexual morph Undetermind (adapted from Mugambi & Huhndorf 2010,
Maharachchikumbura et al. 2015, Hyde et al. 2p20e

Notesi Bertiais typified byB. moriformisand its species mostly have tuberculate ascmmat
and hyaline ascospor¢Pe Notaris 1844, Mugambi & Huhndo#010) It is closely related to
members of Nitschkiaceae based on mggtne analyss (Huhndorf et al. 2004b, Mugambi &
Huhndorf 2010, Maharachchikumbura et al. 2015, Hyde et al. 262§€).

Bertia moriformis (Tode) De Not., G. bot. ital. 1(1): 335844) Fig. 2
Basionymi Sphaeria moriformi§ode, Fung. mecklenb. sel. (Lineburg) 2: 22 (1791)
Facesoffungi numbeFoF 01113
Saprobicon decorticated brancheSexual morphAscomatad.7i 1 x 0.4/0.8 mm (%= 0.8 x

0.6 mm, n = 10),scattered tgregarious, gperficial orerumpentthrough the surface of the host,

globoseto subglobosedark brown to black, carbonaceous, tuberculate, collapsing laterally or not

collapsing, with a shorpapillate ostioldike structure, without an external opening, ipaysate

Peridium90i 250 um, comprising three layers, outer layer composed of dark tissues, carbonaceous;

middle layer composed of membranaceous, dark brown to brown cédistafa angularis Munk

pores presdn inner layer composed of membranaceousalihg cels of textura prismatica

Paraphyse®i 13 um wide, few, inflated, branchedAsci (1201 )140' 155( 180) x (13)15i 20( 23)

um (= 148 x 18um, n = 30),8-spored, unitunicate, clavate, with long tapering pedicel, apical ring

absent Ascospore$22i)25i 35( 40) x (31)5i 7(1'9) um (= 30 x 6.5um, n = 50),2i 3-seriate or

irregularly arranged, hyaline to pale brown, cylindrical teiffrm, Q' 1-septate, slightly curved,
smoothwalled, with guttulesAsexual morphUndetermined.
Material examined Italy, Riva Valddbia, on decorticated branch Bfhododendrorsp.

(Ericaceae), 30 April 1859, Carestiak398).

Known hosts and distributn i on decayed wood in Germany (type locality), Italy and USA

(Tode 1791, Huhndorf et al. 2004b).

Notesi Sphaeria moriforns was colected in Germany in March or Apdl790(Tode 1791)

De Notaris (1844pstablishedBertia based orS. moriformis We wereunable to obtain the type

material but reexamined a specimen collected in Italy in 1859. This sample is simil& to

moriformis desribed by Tode (1791), which hagegarious oval, tuberculateascomata and
fusiform ascosporesBertia speciesaggregateinto a clusterbased on phylogenetiesult with

100%ML/1.00BY support (Fig. 1).
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Figure 21 Bertia moriformis (S-F298. a Material bi d Ascomata on the host. e Ascoma in cross
section. fg Peridium. h Wall cells with Munk pores (arrows)k iAsci with inflated paraphyses
Iio Ascospores. Notes: kiims t ai ned i n Medledars: bs1 mngag560um,.
f=200 pum, g =100 pm, Tk = 50 um, h,iim = 20 pm, o = 10 pm.

Gaillardiella Pat., in Patouillard & Lagerheim, Bull. Soc. mycol. Ft(4): 226 (1895)

Saprobicon wood.Sexual morphAscomatagregarious superficial to erumpent, globose to
subglobosecoriaeous,dark brown to blacktuberculate glabrous collapsing or notwith ostioles
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or a shortpapillate ostioldike structure, witbut an external opening?eridium composed of
coriaceous to membranaceous, brown to hyaline celtextfira angularisto textura prismatica
sometimes with Munk poreRaraphysediliform. Asci8-spored, unitunicate, cylindrical to clavate,
long pedicellée, apical ring indistinct or absemiscosporei 3-seriate or irregularly arranged,
hyaline to brown, ellipsoidal to claieg O 1-septate, smootiwalled, mostly with guttulesAsexual
morph:Undetermined (adapted froRatouillard & Lagerheim 1895, Mugam& Huhndorf 2010.

Notesi Gaillardiella was placed in Bertiaceae because it hdmerculate ascomata and
ellipsoidal to fisiform asospores similar t@ertia, and its generic typ&. pezizoidesnests with
Bertia based on phylogenetiesults (Patouillad & Lagerheim 1895, Huhndorf et al. 2004b,
Mugambi & Huhndorf 2010, Fig. 1)

Gaillardiella pezizoide®at., in Patouillard Lagerhem, Bull. Soc. mycol. Fr. 11(4): 226 (1895)
Fig. 3

Facesoffungi numbeFoF 10053

Saprobicon decorticated brancheSexual morph:Subiculumcomposed of brown to dark
brown, branched, septate hypha®scomata300 550 um diam, superficial sitting on thin
subiculum scattered tgregariouscoriaceousblack, cupuliform tuberculateglabrous collapsing
laterally, with a short,papillate ostioldike structure, without an external openimeridium 150
200 um thick comprising two layers, wier layercomposed oftoriaceousdark brown to black
cells oftexturaangularis Munk pores present; inner layer composed of memdreous, hyaline
cells oftextura prismaticaAsci(75i )80i 95(1 125) x (71)8i 10(i 13) um (= 90 x 9um, n = 20),8-
spored, unitunicate, subclavate to cylindrical, with a long pedicel, evane&seaspore£8i )10i
12(114) x 31 4.5(1 6) um (= 11 x 4um, n = 50), hyaline to brown, oval to ellipsoidal;septate,
smoothwalled, with an apical grm pore, guttulate. Asexual morpgbindeterminedadapted from
Patouillard & Lagerheim 1895)

Material examined Puerto Rico, El Yunque National Forest, El Verde RedeArea, 1éa
Grid, Luquillo Mts, 350 to 425 m, on decorticated wood, 26 January 1986, Huhndorf (F
SMH2070).

Known hosts and distributioinon decayed wood in Ecuador (type locali§yerto Riccand
Kenya(Patouillard & Lagerheim 1895, Mugambi &iHndorf 2010)

Notesi The strains ofGaillardiella pezizoidesvere sequenced bylugambi & Huhndorf
(2010) In this study, these strains are sisteBéotia sinensis(57%ML/1.00BY,Fig. ). We were
unable to obtain the type material @f pezizoidesand therefore, reexamined and illustratiean
authentic specimen SMH2070 collected by Huhndorf

Ceratostomatacea&. Wi nter [ as 06Cer at-blsEdo 2n(eeprid 1.2: 24Ra b er
(1885)

Saprobicon wood or vegetation or dung jparasiticon otherfungi or closely associated with
other fungi or isolated from soilSexual morph:Ascomaa perithecial or without an external
opening, solitary orgregarious superficial to sermimmersed, carbonaceous, coriaceous
membranaceous, opaque or translucesitpw to brown, usually glabrous, globose to subglobose,
with or lackingostioles usuall with long necksNeckscylindrical to conical or absent, comprising
fasciculate, pale yellow to brown, cylindrical, septate hyphae, straight or slightly curveda with
tapering or jagged apex, sometimes swelling near the apex, ascospores usually &ingumula
necks. Peridium membranaceous;omposed of yellow to brown cells ¢éxtura angularisor
textura prismaticaAsci4i 8-spored, or multspored, unitunicate, ayldrical to clavate, pedicellate
or sessile, apical ring absent, evanesa&stosporesini-, bi-seriate or irregularly arranged, hyaline
to dark brown, ellipsoidal to broadly fusiform, aseptate, with a germ pore at one or each end,
smooth or ornamented, astly with guttules, without sheatisexual morph:Hyphomycetous.
Conidiophoressemimaaonematous, mononematous, hyaline to brown, branched or unbranched,
phialidic or bulbils, sometimes swolle@onidia aggregated, hyaline to brown, usually aseptate,
globose to citriform or ellipsoidal, with guttules (adapted fr@ukal 1885, Patouillard &
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Lagerheim 1895yWhaley & Barnett 1963, Jeng & Cain 1977, Hoch 1977, Walker & Minter 1981,
Cannon 1982Cannon & Hawksworth 1982, Horie et al. 1986, Vakili 1989, Mdtsna 1995,
Garcia et al. 2004, Mugambi & Huhndorf 20Ean et al. 2012ylaharachchikumma et al. 2015,
Chaudhary et al. 2016, Marfrelix et al. 2018, Crous et al. 2019b, Hyde et al. 2p20e

Figure 31 Gaillardiella pezizoides(F-SMH2070).a Materid b Ascoma on wood. ¢ Ascoma
cross section.igk Peridium (arrow points to Munk pores)gfAsci. h Ascospores (arrow points to
germ pore). Scale barsid= 500 pm, d = 200 umj¢g = 50 pum, h = 20 pum.

MelanosporaCorda
Notesi The family Ceratostomataceavas introduced bwinter (1885)and is characterized
by opaque to sentranslucent, yébw to brown ascomata with cylindrical to clavate asci and
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brown to dark brown, aseptate ascospores without a sfidadle et al. 2020e)Ceratostomataceae

was consided as a synonym of Melanosporaceae based on the similar morphology of the
hyphomycetousasexual morph(Cannon & Hawksworth 1983, Horie et al. 1986, Barr 1990,
Hawksworth et al. 1995, Gams 2000pubsequently, this family was accommodated in
Coronophorale$= Melanosporales) based on phylogenetic s{diiyang & Blackwell 2002, Zhang

et al. 20®, Hibbett et al. 2007, Maharachchikumbura et al. 2015, 2016, Hongsanan et al. 2017,
Hyde et al. 2017, 2020e, Wijayawardene et al. 20&0jpyawardene et al. (2020kted 14 genera

in this family, viz Arxiomyces Dactylidispora Echinusitheca Erythrocampon Harzia,
Melanospora Microthecium Pseudomicrothecium Pustuliporg Rhytidospora Scopinella
Setiferotheca Syspastosporand Vittatispora In this study,phylogenetically, Gonatobotrysis

sister toVittatisporaandNeotrotteriais basal tather Ceatostomataceae; atitese two generare
accepted as additional members of Ceratostomataceae (Fig. 1). Therefore, 16 genera are accepted ir
Ceratostomataceae basednoorphology and/or phylogenetiesults

ArxiomycesP.F. Cannon & D. Hawksw., Trans. Bnycol. Soc. 81(3): 644 (1983)

Saprobicon wood anfbr isolated fromsoil. Sexual morphAscomatgperithecial gregarious,
semiimmersed or erumpent through attachedkpgloboseto subglobosedark brown to black,
sometimessemttranslucentglabrous or kghtly hairy, ostiolate, with long neck#\sci 4- or &
spored, unitunicate, obovoid to clavate, with long tapering pedicel, apical ring indistinct or absent,
evanescat. Ascosporesrregular or biseriate, hyaline becoming brown or dark brown, ovoid to
ellipsoidal, aseptate, smoettalled, mostly with guttules, with a rounded apex and truncated base,
usually with a collapsed germ porAsexual morph:Undetermined (adapd from Cannon &
Hawksworth 1983, Horie et al. 1986)

Notes i Arxiomyces accommodates the species,A. campanulatus A. vitis and A.
zuberiensisand is characterized by ellipsoidal ascospores with a rounded apex and truncated base,
but no molecular dates available for this genug€annon & Hawksworth 1982, 1983, Horie et al.
1986) These characteristicsare similar to Melanospora thus, Arxiomyceswas placed in
Ceratostomataceg€annon & Hawksworth 1982, 1983, Horie et al. 1986, Maharachchikumbura et
al. 2016, Hyde et al. 2020e)

Arxiomyces vitigFuckel) P.F. Cannon & D. Hawksw., Trais. mycol. Soc. 81(3): 644 (1983)
Fig. 4

Basionymi Ceratostoma vitis-uckel, Jb. nassau. Ver. Naturk-248: 129 (1870)

Facesoffungi numbeFoF 1M54

Saprobicon wood.Sexual morphAscomatal50 200 um (¢ = 170 um, n = 10) diam. at
venter, perithecial, gregarious, serrimmersed or erumpent through attached bark, glolose
subglobosedark brown to black, glabrous or slightly haByi 5.5 um wide, ostiolate, with long,
cylindrical necks50011500 x 4070 um, often curved.Peridium 25/ 50 pum, membranaceous,
comprising two layers, outer layer composed of dark brown to brown celéxtoira angularis
inner layer composed of hyaline cellstektura angularisAsci14i 17(19) x 11i 15 um (= 16 x
13 um, n =30) ascosporbearing partd- or 8spored, unitunicate, obovoid to clavate, with long
tapering pedicel, apical ring indistinct or absent, quickly evanestsobspore$i 9 x 4.5 7 um (%
= 7.5 x 5.5um, n = 50),irregular or biseride, aseptate, hyakn ovoid to ellipsoidal, becoming
brown or dark brown, with rounded apex and truncated base with an obvious collapsed germ pore,
collapsing as a small, central, conical protuberance, saveaited, mostly with guttulesAsexual
morph:Undetermined.

Materid examinedi Germany, Hessen, Oestrithli n k e | (9A 06 1906 E |/
decaying radices dfitis vinifera in winter, K.W.G. Fuckel (8500266143holotype; Germany,
Saxony, at the churchyard of the Konigstein fortress, omgotbots ofHumuluslupulus 2 April
1886, K.W. Krieger (NY03380967).

Known hosts and distributianon decayed wood in Germany (type locality) (Fuckel 1870b).

Notesi We reexamined the type specimen, G00266143, and provided an illustration.
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Figure 41 Arxiomyces vitisa, ¢, §j, ITo, q (G-G00266143, holotype), k, p (Drawn following
observation by microscope); b, fdNY-03380967)a Material. bGregarious ascomata on the host

¢ Semiimmersedascomata. dscoma with long neck. e Squashed neck. ftefeaf ascoma cross
section. g Hairs at base. h Neck with fasciculate cells. i Irregular cells at venter of ascoma.
JTk Asci. ITg Ascosporegqst ai ned i n Mechlebarsciids 500 emae)fe 2G0pm,

h=100um, g=50um, iil =20 pm, mig =5 um.
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Dactylidispor Y. Marin, Stchigel, Guarro & Cano, in Markelix et al., MycoKeys 44: 89 (2018)

Isolated fromsoil. Sexual morph:Ascomataperithecial or without an external opening
superficial, globosdo pyriform, yellow to brown, membranaceougliabrous or setoseyith or
lacking ostiolesNecksconical, with crown of setae surrounding the ostioRezidiumcomposed
of yellow to pale brown cells aofextura angularis membranaceoug\sci 8-spored, unitunicate,
broadly clavate, evanescetscospees irregular or biseriate, aseptate, hyaline becoming brown
to dark brown, broadly fusiform to citriform, umbonate and truncate at both ends, swaileth,
germ pore with a raised rim at each embstly with guttulesAsexual morphConidia hyaline,
subglobose to ovoid,msoothwalled (adapted frorivlarin-Felix et al. 2018)

Notes T Dactylidispora was introducedbased on Sphaerodes ellipsosporand S
singaporensisand, those two aresister to Melanospora kurssanovianbased onphylogenetic
results(Marin-Felix et al. 2018)This genuds characterized by citriform ascospores with a germ
pore surrounded by a raised rim at each (@takrin-Felix et al. 2018) These features are similar to
Pustuliporaand Vittatisporg althoughPustuliporahas ascomata withowmeck and 4poredasci
(Cannon 1982) and Vittatispora has a hyaline ridge between the germ pores on ascospores
(Chaudhary et al. 2006)n this study,Dactylidispora species clustered in Ceratostomataceae
(80%ML/1.00BY, Fig. 1).

Dactylidispora ellipsopora (Takada) Y. Main, Stchigel, Guarro & Cano, in Marirelix et al.,
MycoKeys 44: 90 (2018)

Basionymi Microthecium ellipsosporuritakada, in Kobayasi et al., Bull. natn. Sci. Mus.,
Tokyo 16(3): 527 (1973)

Facesoffungi number: FaF0145

Isolated fromsoi. Sexual morphAsmmatasuperficial, globoseyithout an external opening
yellow to brown, membranaceouBeridium composed of yellow to pale brown cells tefktura
angularis Asci 8-spored, unitunicate, broadly clavate, evanescAstosporedrregular or bi
seriate, asepte, hyaline becoming brown to dark brown, broadly fusiform to citriform, umbonate
and truncate at both ends, smouwtilled, germ pore with a raised rim at each,endstly with
guttules.Asexual morphUUndetermined (adapted fro®arcia et al. 2004, Markfrelix et al. 2018)

Known hosts and distribution on forest soil in Papua New Guinea (type local(fyakada
1973)

Notes i Dactylidispora ellipsosporawas initially named Microthecium ellipsosporum
(Takada 1973) Marin-Felix et al. 2018) sequenced itex-type strain, NBRC 31376, and
established this species as the generic tyf@actylidispora In this studyD. ellipsosporais sister
to D. singaporennsi$95%ML/1.00BY) in Ceratostomataceae (Fig. 1).

EchinusithecaY. Marin, Stchigé Dania Garcia, Gueo, A.N. Mill. & Cano, in MarinFelix et al.,
MycoKeys 44: 91 (2018)

Isolated fromsoil. Sexual morph:Ascomatasuperficial or immersed, globosejthout an
external openingpale brown to brown, senmanslucent, membranaceous, sunaded by setae.
Setaestraight, pale brown to brown, D-septate, verrucose to tuberculate, tapering, sometimes
branchedPeridiumcomposed of brown to hyaline cells tefktura angularigo textura globulosa
Asci 8-spored, unitunicate, globose to subglayaessile Ascospoesirregular, aseptate, hyaline
becoming brown to dark brown, ellipsoidal, smowihlled, with a germ pore at each enabstly
with guttules Asexual morphUndeterminedadapted from Marufelix et al. 2018)

Notesi Marin-Felix et al.(2018) establishethe monotypicEchinusithecatypified by E.
citrispora. It is similar toMelanosporain having translucent ascomata and ellipsoidal ascospores
however, the former has globose ascomata and globose to subglobose asci, whereas th® latter h
ascomata with lagp necks and clavate ag@hang & Blackwell 2002, Marutelix et al. 2018)

It nests in Ceratostomataceae based on fgatiephylogeny(Marin-Felix et al. 2018, this study,
Fig. 1).

889



Echinusitheca citrisporaY. Marin, Stchigel, Dani&arcia, Guarro, A.NMill. & Cano, in Marin
Felix et al., MycoKeys 44: 92 (2018)

Facesoffungi number: FoF0146

Isolated fromsoil. Sexual morph:Ascomatasuperficial or immersed, globosejthout an
external openingpale brown to brown, serrianslucentmembranaceous, sounded by setae.
Setaestraight, pale brown to brown, D-septate, verrucose to tuberculate, tapering, sometimes
branchedPeridiumcomposed of brown to hyaline cells tefktura angularigo textura globulosa
Asci 8-spored, unitunicateglobose to subglase,sessile Ascosporesrregular, aseptate, hyaline
becoming brown to dark brown, ellipsoidal, smoeutalled, with a germ pore at each enubstly
with guttules Asexual morphUndeterminedqadapted from Marhtelix et al. 2018)

Known hosts and distriliion i on forest soil inthe USA (type locality) (MarinFelix et al.
2018).

Notes i Marin-Felix et al. (2018) proposed th&chinusithecacitrispora is similar to
Arxiomycesand Scopinella species in having dark semnanslucent ascomeat However, E.
citrispora has smoottwalled, ellipsoidal ascospores, whifrxiomyceshas ascospores with a
rounded apex and truncated base, 8odpinellahas ascospores with two prominent longitudinal
germ slits (MarinFelix et al. 2018). The type straifchinusithececitrispora (CBS 137837) nests
in Ceratostomataceae in the phylogeneggults(Marin-Felix et al. 2018, this study, Fig. 1).

ErythrocarponZukal, Verh. zootbot. Ges. Wien 35: 337 (1886)

Saprobicon wood.Sexual morphAscomatgerithecid solitary, superfiial, globose, reddish
brown, membranaceous, surrounded by septate, filiform hyphae, ostidaigdium composed of
brown to hyaline cells diextura angularisAsci8-spored, unitunicate, cylindricahscosporesini-
seriate, hyalinea reddish brown, baxly fusiform to ellipsoidal, with germ pore at each end,
aseptate, smootalled with guttules. Asexual morph (associated Hyphomycetous.
Conidiophoresmononematous, erect, hyaline to brown, septate, bran&@wudia hyaline to
brown, fusiform andOi 4-septate, oglobose to subglobose and aseptatesteliated verrucose
(adapted from Zukal 1885).

Notesi The monotypicErythrocarponwas introduced by ukal (1885)and is characterized
by reddish brown, hairy and globose ascomata Withadly fusiform, eddish brown ascospores
with germ pore at each er{@ukal 1885) It has two types of accompanied asexual morph on
natural substrat one has fusiform, septate conidia, and the other has globose or stellate, verrucose
conidia(Zukal 1889.

Type specie$ Erythrocarpon microstomun¥Zukal, Verh. zookbot. Ges. Wien 35: 337 (1886)
Fig. 8di k

Facesoffungi number: FOFD147

Saprobicon wood.Sexual morphAscomatgerithecial solitary, superficial, globose, reddish
brown, membrarzeous, surrounded tseptate, filiform hyphae, ostiolatBeridiumcomposed of
hyaline to brown cells diextura angularisAsci8-spored, unitunicate, cylindricahscosporesini-
seriate, hyaline to reddish brown, broadly fusiform to ellipsoidal, wittmgeore at each end,
aseptate, smootlvalled with guttules. Asexual morph: Hyphomycetous. Conidiophores
mononematous, erect, hyaline to brown, septate, branCloedtia hyaline to brown, fusiform and
Oi 4-septate oglobose to stashaped and aseptate, nmose(adapted fronZukal 1885).

Known hosts and distributiagnon decayed wood in Austria (type localifQukal 1885)

Notesi Erythrocarponmicrostomunis similar toMelanosporazamiaein having ellipsoidal
to broadly fusiform ascospores, but the laltas translucent esmata with a long neck; therefore,
it was considered as a member of Ceratostomata@adal 1885, Maharachchikumbura et al.
2016, Hyde et al. 2020€}here is no molecular data available for this species.

GonatobotrysCorda, PrachEl. Eur. Schimmelbild 9 (1839)
Saprobicon wood or vegetatiorsexual morphtUndeterminedAsexual morph:
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Hyphomycetous Mycelium composed of hyaline to light brown, superficial, effused, smooth
walled, branched, septate hyph@anidiophoresmononematos, macronematous, akne, erect,
septate, branched or unbranched, smaghed. Conidiogenous cellgerminal to intercalary,
polyblastic, globose to subglobose, hyaline to pale brown, swdllenidia solitary, obovoid to
ellipsoidal, with a raised rimtdase, Dmulti-sepate, holoblastic, hyaline to pale brown, smooth to
verrucose, conidial secession with conspicuous denticles on the conidia and conidiogenous cells
(adapted from Hoch 1977, Walker & Minter 1981, Whaley & Barnett 1963)

Notesi Gonatobotys was introduced byCorda (1839)and is well known as fungicolous
hyphomycetes oflternariaandFusariumspeciefHoch 1977, Walker & Minter 1981, Whaley &
Barnett 1963) The type specie§&onatobotrys simplewas considered as the asexual morph of
Melanospora damnosaandwas synonymised dsgl. simplex(Vakili 1989, Réblova et al. 2016)
However, Crous et al. (2020bproposed that characters of hyphomycet@matobotryswere
never observed iMelanosporacultures.Melanosporadamnosas distinct fromG. simplexbased
on phyogeneticresults(Vu et al. 2019, Crous et al. 2020l this studyGonatobotryss sister to
Vittatispora (56%ML/0.97BY) in Ceratostomataceae, but distifiotn Melanosporaclade based
on multtgene phylogeny (Fig. 1). Therefore, & accept Gonatobotrg as a genus in
Ceratostomataceae.

Gonatobotrys simplexCorda, Prachtflora: 9 (1839) Fig. 5

Facesoffungi numbeFEoF 10055

Saprobic on rotting vegetation. Sexual morph: Undetermined Asexual morph:
Hyphomycetous Mycelium composed of hyaline tdight brown, superficial, effused, smoeth
walled, branched, septate hypt#d um (= 3, n = 10) wideConidiophoresi 8 um (¥= 6.5, n =
30) wide, mononematous, macronematous, hyaline, erect, septate, unbranched,-\satleoth
Conidiogenous cell9i 14 um (® = 10.5um, n = 20) diam.terminal to intercalary, polyblastic,
globose tasubglobose, hyaline to pale brown, swoll@®onidia (121 )14i 18( 22) x 8i 12 um (% =
16 x 10um, n = 50),solitary, obovoid to ellipsoidal, with a raised rim at base, aseptate, holoblastic,
hyaline to pale brown, smooth to verrucose, conidial secessiorcengpicuous denticles on the
conidia and conidiogenous ce{ldapted from Vakili 1989)

Material examined New Zealand, Auckland, on dry rootstock @ameliasp., 27 April
1977, L.T.W. Mattson (PDIa7729.

Known hosts and distributiofi on branches ofCrataegus oxyacanthgRosaceae) in
Germany (type localityjCorda 1839)on dead wood ovegetation in New Zealand, South Africa
and USA(Vakili 1989, Crous et al. 2020b)

Notesi Gonatobotryssimplexwas first collected on wood in Germaf@orda 1839)and
Melanospora damnoswas found on culm of wheat in Italfsaccardo & Berlese 1896Yakili
(1989) linked these two species based on the fact that both fungi were found on theimeadrn
agar. Thus,Réblova et al. (2016)educed Gonatobotrysto a synonym ofMelanospora
Subsequently, these species were sequence¥ubyet al. (2019)and Crous et al. (2020b)
respectively. In this studyG. simplexand Vittatispora coorgiiformed a clade (56%ML/0.97BY)
far from theMelanosporaclade (Crous et al. 2020b, thisugdy, Fig. 1). We could not obtain the
type specimentherefore, we re&xamined the material that has similar characteristics with the
description ofG. simplexin Crous et al. (2020b)

Harzia Costantin, Mucéd. Simpl. (Paris): 42 (1888)

Saprobicon wood orleaves or isolated from soiGexual morphUndetermined Asexual
morph:HyphomycetousMyceliumcomposed of hyaline, smoetirlled, branched, septate hyphae.
Conidiophoresmononematous, macronematous, hyaline, subcylindrical to cylindrical, efect, 0
multi-septate, tapering, smoettalled. Conidia terminal to intercalary, solitary, obovoid to
ellipsoidal, sometimes with a raised rim at base, aseptate, holoblastic, hyaline to brown, smooth to
verrucose (adapted froBaccardo 1886, Costantin 1888, Poursefai. 2017, Crous et al. 2019b)

Notesi The hyphomycetoudarziawas considered to be related to members of Hypocreales
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(Maharachchikumbura et al. 2016, Wijayawardene et al. 20b8) Schultes et al. (201 ¢)arified
the species in this genus based molecular information and acceptetarzia as a member in
Ceratostomataceae. In this stubligrzia species are sister tdelanospora(100%ML/1.00BY) in
Ceratostomataceae, except fdétarzia velata which nests in Nectriaceae (Hypocreales)
(100%ML/1.00BY, Fg. 1).

Figure 51 Gonatobotrys simplexPDD-47724).a Material label. b Dry culture. ¢ Mycelium.
d Branched hyphaei g Conidiophore with conidi&g is strained in Congo red reagefit)Conidia
Scale bars: d = 200 pumi @= 20um, h =10 pm.

Harzia acremonioidegHarz) Costantin, Mucéd. Simpl. (Paris): 42 (1888)
Basionymi Monosporium acremonioidesarz, Linig. Hyph.: 17 (1872)
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Facesoffungi number: FoF0148

Saprobicon wood or leavesSexual morphtUndeterminedAsexual morphHyphomycetous
Mycelium composed of hyaline, smoetalled, branched, septate hypha€onidiophores
mononematous, macronematous, hyaline, subcylindrical to cylindrical, straight or slightly curved,
erect, 12-septate, tapering, smoettalled. Conidia terminal, solitary, obovai to ellipsoidal,
aseptate, holoblastic, hyaline to brown, smooth to verrucose (adaptedStooardo 1886,
Poursafar et al. 2017)

Known hosts and distribution on diseased branches and leaves in Austria and Germany
(type locality) (Saccardo 1886); onrisand in France (Schultes et al. 2017); on diseased wheat
and barley in Iran (Poursafar et al. 2017).

Notesi The generic typeilarzia acremonioideswas initially collected on diseased branches
and leaves in Austria and Germaf8accardo 1886). Schultes al. (2017) sequenced the epitype
strain of Monosporium acremonioideg [ H. acremonioides and defined this species in
Ceratostomataceae. In our studd, acremonioidess sister toH. verrucosa(84%ML/0.97BY,

Fig. 1).

MelanosporaCorda, Icon. fung.Rrague) 1: 24 (1837)

Saprobicon vegetation or dung or wood parasiticon other fungi or closely associated with
other fungi.Sexual morphAscomatgperithecial,solitary, superficial to immersed, globogenter,
usuallywith long necksyellow to reddib brown, membranaceous, translucent or geamslucent,
glabrous, tomentose or hairy, ostiolatéecks cylindrical to conical or absent, composed of
fasciculate, cylindrical, pale yellow, septate hyphae, straight or slightly curved, with a jagged apex,
agcospores usually accumulating in translucent neBlesidium membranaceous, composed of
yellow to pale brown cells déxtura angularisAsci4- or 8spored, unitunicate, obovoid to broadly
clavate, evanesceriscosporesrregular or biseriate, hyaline édcoming brown or reddish brown,
broadly fusiform, ellipsoidal to citriform, umbonate and truncate at both ends, aseptate,-smooth
walled, verrucose or with reticulate ribs on surface, usuletiyally collapsingwith a germ pore at
each end, mostly withugtules.Asexual morphassociated HyphomycetousMyceliumconsisting
of hyaline to pale brown, branched, septate, smuaiied hyphae.Conidiophoreshyaline,
cylindrical, straight, curved or flexuous, septate, branched or unbranCleidia hyaline to
brown, globose to ovoid,iQ-septate(adapted from Rehner & Samuels 1995, Seifert et al. 2011,
Schultes et al. 2017, Marirelix et al. 2018)

Notesi Melanosporawas introduced bZorda (1837pand its asexual morph was considered
asGonatobotrysandHarza (Vakili 1989, Seifert et al. 2011, Schultes et al. 20HOwever,Crous
et al. (2020b)suggested thathese asexual morphs have never been found on the culture of
Melanospora In this studyMelanosporas sister toHarzia (100%ML/1.00BY), and distindirom
Gonatobotrysdased on phylogenetiesult(Fig. 1). Therefore, these hyphomycetes are regarded as
associated genera dfelanospora until the cultural characteristics dMelanosporaor molecular
information is available to determine their relatiopshi

Melanospora zamia€orda, Icon. fung. (Prague) 1: 24 (1837) Fig. 6
Facesoffungi numbeFoF 10056
Saprobicon rotting vegetation or dun§exual morphAscomate®5i 240 um (= 180um, n
= 10) diam.,perithecial,solitary, superficial, globge ventewith a long neckyellow to reddish
brown, membranaceous, setranslucent, glabrous or slightly hairy, ostiolaiecks200 300 x
35150 um (= 245x 42um, n = 10) cylindrical, composed of fasciculate, cylindrical, pale yellow,
septate hypha&i 3 um wide, straight or slightly curved, with a jagged apex, ascospores usually
accumulating in translucent neck®eridium composed of yellow to pale brown cells tektura
angularis to textura globulosa membranaceousAsci 4- or 8spored, unitunicatepbovoid to
broadly clavate, evanesceAiscospore20i 23 x (121 )14i 15@ 17) um (¢ = 22 x 14.5um, n = 50),
irregular or biseriate, hyaline becoming brown or reddish brown, broadly fusiform to ellipsoidal,
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aseptate, smoothalled, usuallylaterally collapsingumbonate and truncate at each end, with germ
pore at both ends, mostly Wiguttules Asexual morphUndetermined.

Figure 61 Melanospora zamiaea, g h, pi q (UPSUPS:BOT:F129707); b, de,iim, riu (PDD
36919); cf (UPSUPS:BOT:F129706);ni o (drawn from Cannon & Hawksworth 1982jb Two
types of host.iad Superficial asomata on the hosé g Squashedscomata with long neck. h Apex
of neck withfasciculatehyphae. i Neckvith a jagged apeX Neck composed of cylindrical cells.
Cells at venter of ascomHl.o Asci. g u Ascospores (t ascospoaliaerally collapsiny} Scak bars:
di g=200um, ¢, h=100um,iij, m=50um, ki l, nio=20um, piu = 10 pum.
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Material examined Sweden, Oland, Resmo par., 4 km E of the church on the Great Alvar,
on cow dung in moist chamber in Uppsala, 2 June 1R68antessofUPSUPS:BOT:F129706);
Sweden, Oland, Rapplinge, Borgholm, at the Castle ruin, on old horse dung in moist chamber, 30
August 1959,N. Lundgvist (UPSUPS:BOT:F129707) New Zealand, Auckland, on leaves of
Microlaena stipoidesl4 April 1975, J.M. Dingley (PDD 36919).

Known hosts and distributiori on decayed leaves atamia pungengZamiaceae) in
Germany (type locality) (Corda 1837); on dung or leaves in Israel, New Zealand and Sweden (Vu
et al. 2019).

Notesi The generic typeMelanosporazamiae has been considered as casfic with M.
damnosa(Cannon & Hawksworth 1982, Réblova et al. 2018pwever, these two species exist
independently inMelanosporabased on phylogenetic resu(Marin-Felix et al. 2018, Vu et al.
2019) Figure 1 reveals thaflelanosporaspecies clusted as a distinct clade (100%ML/1.00BY),
except M. kurssanoviana which is basal to Harzia, Melanospora and Microthecium
(57%ML/1.00BY, Fig. 1). We were unable to obtain the type specimen, therefore;examened
authentic materials collected by LundqvidiPS:BOT:F129707) or determined by Samuels
(36919, mentioned in the label of material).

Microthecium Corda, Icon. fung. (Prague) 5: 30, 74 (1842)

Saprobicon wood or leaves asolated fromsoil, sometimes fungicolousexual morph:
Ascomata perithecial or without an external openingsuperficial or immersed, globose to
subglobose, scattered gregarious yellowish to brownmembranaceous, translucent, glabrous,
tomentose or hairy, necks short or absent, with or lacking ostiRéesliumusually translaent or
semitranslucent, membranaceous, composed of yellow to pale brown cedgtwfa angularis
Asci 4- or 8-spored, clavate to pyriform, evanesceiscosporesrregular or biseriate, hyaline
becoming brown to blagkellipsoidal to citriform, usudf umbonate and truncate at both ends,
smoothwalled or verrucose or with reticulate ribs on surfagéh a germ pore at each end, mostly
with guttules.Sexual morphConidiophoresunbranched or branched, cylindrical, sept&tenidia
subglobose to ovahyaline to pale brown, smocthalled. Bulbils globose to ellipsoidal, pale
brown to reddish brown (adapted frasdagawa & Cain 1969, MariRelix et al. 2018

Notesi Microtheciumwas introduced b orda (1842pand typified byM. zobeliiwhich was
found gowing in the hymenial tissue d&thizopogon albusThis genus has translucent ascomata
and ellipsoidal to citriform ascospores with umbonate and truncated ends, sinMialatoospora
and SphaerodeqWinter 1887b, Cannon & Hawksworth 1982). Therefdwicrotheciumwas
regarded as a synonym Mfelanospora until Marin-Felix et al. (2018) sequenced several species
in these two genera, amdicrotheciumspecies existed in Ceratostomataceae as a clade independent
of Melanospora Thus,Microtheciumwas reaccepteds a genus in Ceratostomataceae (Hyde et al.
2020e, Wijayawardene et al. 2020). In this studylicrothecium species clustered
(86%ML/0.92BY) and are basal toHarzia and Melanospora (57%ML/1.00BY) in
Ceratostomataceae (Fig. 1).

Microthecium zobeliiCorda,lcon. fung. (Prague) 5: 74 (1842) Fig. 8l

Facesoffungi number: FOF0149

Saprobicon dungor isolated from sojlor fungicolous Sexual morphAscomatasuperficial
or immersed, globose to subgloboseithout an external openingscattered orgregaious,
yellowish to brown,membranaceous, translucent, glabrous or h&gridium membranaceous,
composed of yellow to pale brown cellstektura angularis Asci 8-spored, clavate, evanescent.
Ascosporedrregular or biseriate, hyaline becoming brown tdack ellipsoidal to citriform,
usuallyumbonate and truncate at both erstapothwalled with a germ pore at each end, mostly
with guttules.Sexual morphConidia subglobose to oval, hyaline to pale brown, smeauwdiied
(adapted fronudagawa & Cain 198 MarinFelix et al. 2018

Known hosts and distribution on Rhizopogon albusn Germany (type locality) (Corda
1842); onChoiromyces maeandriformia Czech Republic (Udagawa & Cain 1969); on decayed
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Coriolus flabelliformisin Papua New Guinea (Marirdix et al. 2018, Wang et al. 2019a); on roe

dung in Netherlands (Wang et al. 2019a); on soil in Japan (Hawksworth & Udagawa 1977).
Notesi Microthecium zobelihas ascomataithout an external openingnd ellipsoidal to

citriform ascospores with a terminapiculate or depressed germ pore at each Miadir{-Felix et

al. 2018. In this studyM. zobelii(CBS 341.73nests inMicrotheciumbased on the phylogenetic

result(Fig. 1).

NeotrotteriaSacc., Bulletino dell'orto Botanico della R. Universita di Napo#5 (1921)

Saprobicon decorticated woadsexual morphSubiculunmextensive, forming large and dense
patches, composed of densely clustered, abundant, brown to black, septate, branched, spinulose
hyphae with dichotomously branched, tapering edds:omé&a superficial, collabent, cupulate,
turbinate, tuberculate, scattered, blackcarbonaceous, lacking ostioles, surrounded by rigid,
straight, tapering setaPeridiumcentrum with an obconic&uellkérper comprising three layers,
outer layercomposed of arbonaceous, black tissues; middle layer composed of membranaceous,
olivaceous to brown cells dextura angularis Munk pores present; inner layer composed of
membranaceous, hyaline cellstektura prismaticaAsci multi-spored,unitunicate,cylindrical to
clavate, evanescenfiscosporesrregularly arranged, hyalineallantoid to oval slightly curved
smoothwalled aseptate, mostly with guttule&sexual morph: Undetermined.

Notesi The monotypicNeotrotteriawas introduced bysaccardo (1918) and tymfl by N.
pulchellain havingcarbonaceouascomata with an obconical Quellkérper and clavate asci with
numerous spores. These characters were considered simaamthonitschkedNitschkiaceae),
thus,N. pulchellawas transferred a&. pulchella(Nannkldt 1975, Nannfeldt & Santesson 1975)
SubsequentlyMugambi & Huhndorf (2010)@nalyzed LSU sequence data and found thist
speciesis basal to other Scortechiniaceae species. In this skishtrotteriais morphologically
similar to genera in Scortectidaceae that haveupulate ascomata witQuellkdrper however,
phylogenetically, this genus nests in Ceratostomataceae based on LSU sequence (83%ML, not
show) and multigene analyses (68%ML, Fig. 1). Therefddeotrotteriahas an existence between
Ceratotomataceae and Scortechiniaceae. However, we paotrotteriain Ceratostomataceae
based on our phylogenetiesult(Fig. 1).

Neotrotteria pulchellaSacc., Bulletino dell'orto Botanico della R. Universita di Napoli 6: 45
(1918) Fig. 7

Facesoffungi numbeFoF 10057

Saprobicon decorticated woadSexual morphSubiculumextensive, forming large and dense
patches, composed of densely clustered, abundant, brown to black, septate, branched, spinulose
hyphae4.5 7 um thick, with dichotomouslybranched, tapering end&scomata300 400 x 325
400um (= 340x 360um, n = 5),superficial, collabent, cupulatiirbinate tuberculatescattered,
black, carbonaceous, lacking ostioles, with rigid, straight, tapering sétgirm thick. Peridium
certrum with an obconicaRQuellkdrper65i 110 x 140/ 200 um (¢ = 85 x 160 um, n = 10)
comprising three layerd5i 70 um thick, outer layercomposed of carbonaceous, black tissues;
middle layer composed of membranaceous, olivaceous to brown cédistfa anglaris, Munk
pores present; inner layer composed of membranaceous, hyaline debsucd prismaticaAsci
multi-spored,unitunicate cylindrical to clavate, evanesceitscospore8.5'5 x 112 um (® = 4 x
1.2 um, n = 50),irregularly arranged, hyalinallantoid to oval slightly curved smoothwalled
aseptate, mostly with guttule&sexual morph: Undetermined.

Material examined China, Taiwan, Kukuan, on stemf Lycium chinensel7 July 1990,
C.Y. Chen(IMI 354793).

Known hosts and distribution on decayed wood of rubber treéldvea brasiliensisin
Singapore (type locality) (Saccardo 1918); on stefrLycium chinenséSolanaceae) in China; on
dead wood in Kenya (Mugambi & Huhndorf 2010).

Notes i Neotrotteria pulchellais characterized bycarbonacews ascomatathat have
obconical Quellkoérper and surrounded by tapering setae,-smated asci andval to allantoid
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ascospores(Saccardo 1918) Subsequently, this species was considered as a member of
Nitschkiaceae or Coronophoracgdannfeldt 1975, Nanfeldt & Santesson 1975, Subramanian &
Sekar 199Q)Mugambi & Huhndorf (2010klarified the genera in Coronophorales and found that

N. pulchellagroups together with Scortechiniaceae based on LSU sequence analysis. In this study,
N. pulchellanests in Ceftastomataceae based on phylogenetgult (68%ML, Fig. 1). We were
unable to obtain the type materidlherefore, we rexamined an authentic specimen, 354793,
which was determined Wyivanesan (mentioned in the label of material).

Figure 7 1 Neotroteria pulchella (IM1-354793). a Ascomata on decorticated wood.
bi c Ascomatadi e Ascomata cross sectionQuellkdrper g Peridium (arrow indicates Munk pores
between cells). h Seta.Hypha withdichotomously branched enf k Asci. | AscosporesScale
bars:b=2 mm c=500um, di e= 200um, f = 100pum, ¢ii =50 pm, jk =20 um, | = 10 pm.
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PseudomicrotheciunY. Marin, Stchigel, Guarro & Cano, in Markelix et al., MycoKeys 44: 114
(2018)

Saprobicon Tuber. Sexual morphAscomatammersed, globose to lsglobose without an
external openingscattered, pale brown to bronmembranaceous, translucent, glabrous or setose.
Peridiummembranaceous, composed of pale brown to hyaline cetextfra angularis Asci 2-
spored, clavate to cylindrical, evanescégcosporesiyaline becoming dark browellipsoidal to
citriform, usuallyumbonate and truncate at both engtsoothwalled with a terminal indistinct
germ pore at each end, mostly with guttulesxual morph: Undetermined (adapted friéam et al.
2012)

Notesi The monotypicPseudomicrotheciunwas established by MariRelix et al. (2018)
and is characterized tascomatavithout an external openirgnd 2spored asci with ellipsoidal to
citriform ascosporegFan et al. 2012)In this study,P. subterraneunmests in Ceratostomataceae
(809%ML/1.00BY, Fig. 1) based on phylogenetsult

Pseudomicrothecium subterraneuil.. Fan et al.) Y. Marin, Stchigel, Guarro & Cano, in Marin
Felix et al., MycoKeys 44: 115 (2018)

Basionymi Melanospora subterranelh. Fan, CL. Hou, P.F. Cannon & Yu Li, Mycologia
104(6): 1434 (2012)

Facesoffungi number: FOFO150

Saprobicon Tuber Sexual morphAscomatammersed, globose to subglobogathout an
external openingscattered, pale brown to bronmembranaceous, translucentalglous or setose.
Peridiummembranaceous, composed of pale brown to hyaline cetextfra angularis Asci 2-
spored, clavate to cylindrical, evanescégcosporesiyaline becoming dark browellipsoidal to
citriform, usuallyumbonate and truncate attbcends,smoothwalled with a terminal indistinct
germ pore at each end, mostly with guttugsxual morph: Undetermined (adapted frieam et al.
2012)

Known hosts and distributionh on decayed tissues @lber huidongensandT. indicumin
China (typdocality) (Fan et al. 2012).

Notesi Marin-Felix et al. (2018)ransferredMelanospora subterraneas generic type of
Pseudomicrotheciunased on phylogenetiesult

PustuliporaP.F. Cannon, Mycotaxon 15: 526 (1982)

Saprobicon wood.Sexual morphAscoméa perithecial, superficial, globose to subglobose,
gregariousbrown to dark browrmembranaceous, covered by white tomentum, ostidbaiedium
membranaceous, composed of yellow to pale brown celiextfira angularis Asci 4-spored,
clavate to obovoid evanescentAscosporeshi-seriate, brown ellipsoidal to citriform, usually
umbonate and truncate at both ensimoothwalled, with a germ pore at each end, sometimes
surrounded by hyaline cushitike structuresSexual morph: Undetermindddapted fronCannon
1982)

Notesi The monotypic genuBustuliporawas introduced bZannon (1982and typified by
P. corticola. This species was considered Melanospora theleboloide@=ig. 8d d). However,
Cannon (1982§tated thaP. corticola is different fromM. theleboloidesvith glabrous ascomata,
whereas, the former has tomentose ascomata.

Pustulipora corticolaP.F. Cannon, Mycotaxon 15: 526 (1982) Fig. 8a'f
Facesoffungi number: FOF)151
Saprobicon wood or leavesSexual morph:Ascomataperithecial, superfial, globose to
subglobose gregarious brown to dark brownmembranaceous, covered by white tomentum,
ostiolate.Peridiummembranaceous, composed of yellow to pale brown cetisxoira angularis
Asci 4-spored, clavate to obovoid, evanesceftcosporesbi-seriate, brown ellipsoidal to
citriform, usuallyumbonate and truncate at both engtepothwalled, with a germ pore at each
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end, sometimes surrounded by hyaline custilan structures.Sexual morph: Undetermined
(adapted from Cannon 1982)
Known hoss and distributiofi on decayed wood in the UK (type locality) (Cannon 1982).
Notes i We reexamined the type oMelanospora theleboloide§Germany, Hessen,
Rheingau, in the castle park near Hattenheim, on decaying leaves, K.\W.G., Gu8€774/1
G0012866, holotype), but itescomata are too dry to observe any complete stru¢ioreever,
we drew the ascus and ascosporeBustuliporacorticolawith reference t@annon (1982)

Y/
have; R
47 £i3 Ry /Y
€ ; . n
83

Figure 8 T Melanospora theleboloidesaid (G-326774/1G00127866,holotype). a Material.
b Crushed ascomata Immature ascid ascosporesPustulipora corticola eif (redrawn from
Cannon 1982)e Ascus.f AscosporesErythrocarpon microstomungi k (redrawn from Zukal
1885). g Ascoma cross section. Ascus i Ascospores.ik Two types of conidiophores with
conidig Microthecium zobeliil (redrawn fromCorda 1842, Udagawa & Cain 196l Ascospores.
Microthecium foveolatunmi n (redrawn from Hawksworth & Udagawa 197@).Ascospores with
irregular ridgesn Conidiophores with auidia. Scale barsg = 200pum, b = 100um, e, k = 50 um,
cid, f, h,jl=20um, i, min =10 pum.

Rhytidosporaleng & Cain, Mycotaxon 5(1): 278 (1977)

Coprophilous Sexual morph:Ascomatasolitary, superficial, globosayithout an external
opening, yellow to pale orange, membranaceous, translucent, glabrous or IRendium
cephalothecoid, irregularly polygonous pattern on surface view, membranaceous, outer layer
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composed of yellow to pale orange cellseftura angularisinner layer composed of hyadircells

of textura prismatica Paraphysesabsent.Asci 2-, 4- or 8spored, unitunicate, subglobose to
clavate, evanescenfAscosporeshyaline becoming dark brown or olivaceous brown, broadly
fusiform to ellipsoidal, aseptateerrucose to tuberculat® wrinkled, sometimes with pits on
surface, with germ pore at each end and a large gu&aéxual morphUndetermined (adapted
from Jeng & Cain 1977, Krug & Jeng 1979, Valldosera & Guarro 1994)

NotesT Rhytidosporawas established byeng & Cain (1977)nd typified by Rhytidospora
tetraspora It is characterized byranslucent, glabrous ascomata and broadly fusiform ascospores
with wrinkled or pitted surfacéleng & Cain 1977, Krug & Jeng 1979, Valldosera & Guarro 1994)
These characters were considered Isinto Melanospora(Jeng & Cain 1977)and we found that
they are also similar téNeurosporaand Sordaria However, molecular data for this genus is
lacking.

Rhytidospora tetraspordeng & Cain, Mycotaxon 5(1): 279 (1977) Fig. 9

Facesoffungi numbeFoF 10058

Coprophilous Sexual morph Ascomatal30 250 um (% =185 um, n = 10) diam.solitary,
superficial, globose without an external openingyellow to pale orange, membranaceous,
translucent, glabrousPeridium 45180 um (¥ = 60 um, n = 20) cephalothecoid, irregularly
polygonous pattern on surface view, ni@anaceous, comprising three layers, outer layer
composed of yellow to pale orange cellg®ftura globulosamiddle layer composed of yellow to
pale orange cells déxtura angularisinner layer composed of hyaline cellstextura prismatica
Asci (211)25i 32(1 35) x (14i)18i 20( 23) pm (2= 28 x 19 um, n = 10) ascospotleearing part4-
spored, unitunicate, obovoid to clavate, evaneséatospore®.5 14( 18) x (7i)8/ 10( 12.5)um
(®= 13 x 9um, n = 50),bi-seriate, hyaline becoming dark brown or olivaceous brown, broadly
fusiform to dlipsoidal, aseptateyerrucose to tuberculat&ith germ pore at each end and a large
guttule.Asexual morphUndetermined.

Material examined Venezuela, Edo. Scure, trail between Manacal and Los Pocitos, NW of
l rapa, 9A050600006N/ 6 2A18 Vdy010R K.W,Dunmmt, RiF.uCGain,0G.J.d u n
Samuels, G. Morillo and J. FarfafRTC-052086, holotype; Sweden Uppland, Havero,
Prastitngen, in a grove of deciduous trees, of
Lundqvist (UPSUPS:BOT:F13202).

Known hosts and distribution on burro dung in Venezuela (type localify)eng & Cain
1977) on horse dung Sweden.

Notesi We reexamined the holotyp®%2086§ and an authentic specimef132033 which
was collected byundgvist, and provide their illustration.

ScopinellaLév., in Orbigny, Dict. Univ. Hist. Nat. 8: 493 (1846)

Saprobicon wood, leaves amal isolated from soil, ocoprophilous or fungicolousSexual
morph: Ascomataperithecial, solitary to gregarious, superficial to seimmersed, sometimes
sitting on a dense mass of brown hyphae, globose to subglebotsr, usuallywith long necks
brown to dark brown,semitranslucent,membranaceous, glabrous or hairy, ostiol&eridium
membranaceous, composed of brown cellgeatura angularis Paraphysesabsent or filiform,
septate Asci 2-, 8- to multi-spored, clavate to cylindricaRscosporeolivaceous brown to dark
brown ellipsoidal, cuboiekllipsoidal to Zshapedyerrucose or smoottvalled, usually with two
prominent longitudinal germ slitSexual morph: Undetermindddapted fronHawksworth 1975,
van Geel & Aptr oot akro0a®@0y, Sahehsztetiak 2082k & Past i r |

Notesi Scopinellawas introduced byéveillé (1847)based ort. barbatahaving ascomata
with long necks, &pored asci and cubedllipsoidal ascosporesSaccado (1891)proposed a
second species based Melanospora pleiosporawhich has multspored asci and ellipsoidal
ascospores. Howevdrawksworth (1975)larified Scopinellaand did not includéS pleiospora
Seven Scopinella species with cubotgllipsoidd ascospores were subsequently introduced
(Hawksworth 1975, Cannon & Hawksworth 1982,
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Pastir|] 8kovs8§ 2007, -Fdnetd. €8, mdex Ruhgorum2202Fjang &Ma r i n
Blackwell (2002) sequencedS. solani (CBS 770.84) which nests in Stachybotryacea
(Hypocreales) in our phylogenetic study (Fig. 1). This genus was placed in Ceratostomataceae
because of its ascomata with long ne¢ckPast i r| 8k & Pastir]| 8kovsg 2
2020, Hyde et al. 2020e)lumbsch & Huhndorf (2010placed this geraiin Hypocreales. In this

study, we propose to placgcopinellain Ceratostomataceae pending molecular data of type
species.

Figure 9 1 Rhytidospora tetrasporaai b, di g, iio (TRTC-052086, holotype); ch, p g (UPS
UPS:BOT:F132032).ai ¢ Superficial asomata on the hastl Ascoma cross section. e Peridium
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surface view. ifg Asci. hi q Ascospores (p arrow indicates germ poB&xale barsai b = 200 um,
cie=100pum,f=20um, gih, g g=10um, ifo =5 um.

Scopinella barbatgPers.) Lév. ex Sacc., MichaliL(no. 3): 284 (1878) Fig. 15d h

Facesoffungi number: FOFD152

Saprobicon leavesSexual morphAscomatgperithecial,solitary to scattered, superficial to
semiimmersed, globose to subglobogenter, with a long neckdark brown to blacksemi-
translucentmembranaceous, hairy, ostioladeckscylindrical to conical, composed of fasciculate,
cylindrical, brown to dark brown, septate hyphae, straight or slightly curved, with a jagged apex,
ascospores usually accumulating in ne@exidium membranaceous, composed of brown cells of
textura angularis Paraphysesabsent.Asci 8-spored, unitunicate, clavate, with short pedicel.
Ascosporesrregular to biseriate,brown to dark browncuboidellipsoidal, smoothwalled, with
two prominent longitudial germ slits.Sexual morph: Undetermind@dapted from Hawksworth
1975)

Known hosts and distributioii on fallen leaves ofQuercus Castanea Potentilla and
Rhododendromn Algeria, Canada, France, Germany (type locality), Italy, Switzerland, the UK and
Pakistan (Hawksworth 1975, van Geel & Aptroot 2006)

Notesi Scopinella barbatavas introduced as type specigeveillé 1847, Saccardo 1878)
This genus was ignored untilawksworth (1975)clarified Chaetoceratostoma hispiduas a
synonym ofS. barbatabasd on their authentic materials. However, molecular data for this species
is unavailable. We were unable to obtain authentic maténiefore, a handrawing of ascus and
ascospores are provided (Fig. 1bgbased oidawksworth (1975).

SetiferothecaMatsush., Matsush. Mycol. Mem. 8: 34 (1995)

Saprobicon litter in forest.Sexual morphSubiculumwhite, composed of hyaline, septate
hyphae Ascomatgperithecial, superficialgregarious to solitaryglobose to subglobose, pale brown
to brown,translucentmembranaceous, with inconspicuous ostioles, surrounded by straight, rigid,
tapering, dark brown to black setderidium membranaceous, composed of pale brown cells of
textura angularis Asci 4- to 8-spored, clavate to cylindrical, evanescekgcosporesisually bi-
seriate, brownellipsoidal,smoothwalled, rounded apex, terminal apiculate base with germ pore.
Sexual morph: Undetermingddapted from Matsushima 1995)

Notesi Setiferothecavas established as a genus relate8pgbaerodermg= Melanosporg,
although the former has ascospores with a germ pore at one end, and the latter has one germ pore a
each endMatsushima 1995However, no molecular data is available for 8stiferotheca

Setiferotheca nipponicMatsush., Matsush. Mycol. Mem. 8: 39@b) Fig. 15kKim
Facesoffungi number: FOF0153
Saprobicon litter in forest.Sexual morphSubiculumwhite, composed of hyaline, septate
hyphae Ascomatgerithecial, superficialgregarious to solitaryglobose to subglobose, pale brown
to brown translucent, membranaceous, with inconspicuous ostioles, surrounded by straight, rigid,
tapering, dark brown to black setderidium membranaceous, composed of pale brown cells of
textura angularis Asci 4- to 8spored, clavate to cylindrical, evanedcekscosporesisually bi-
seriate, brownellipsoidal,smoothwalled, rounded apex, terminal apiculate base with germ pore.
Sexual morph: Undetermindéddapted from Matsushima 1995)
Known hosts and distributianon litter in forest in Japan (type localtfMatsushima 1995)
Notesi The monotypicSetiferothecas typified byS. nipponica and this species was found
in the litter in forests of Isshi, Amamiohshima and Minakuckghoh in Japan from 1993 to 1995
(Matsushima 1995)

Syspastospor®.F. Cannoi& D. Hawksw., J. Linn. Soc., Bot. 84(2): 152 (1982)

Parasitic on various moniliaceous hyphomycetes, isolated fromsoil, or lichenicolous.
Sexual morph:Ascomataperithecial or without an external openingplitary, superficial to
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immersed, globoseto suwbglobose, sometimes with long necks pale brown to brown,
membranaceous, glabrous or setose or hairy, with or lacking osti@eksabsent or cylindrical,
composed of fasciculate, cylindrical, septate hyphae, straight or slightly cuPerdlium
membra@aceous, composed of pale brown to brown cellsegfura angularis Asci 8-spored,
unitunicate, clavate, evanesceAscosporesrregular or biseriate, hyaline becoming brown or
olivaceous brown, broadly fusiform to cylindrical to doliifform, truncate a@thbends, aseptate,
smoothwalled or with reticulate ribs on surface, with a large depressed germ pore at each end,
mostly with guttules.Asexual morph: Hyphomycetous Mycelium consisting of hyaline to
yellowish brown, branched, septate, smewtiled hyplae. Chlamydosporesterminal to
intercalary,globose to ovoid, hyaline to browadapted from Cannon & Hawksworth 1982, Horie
et al. 1986, Garcia et al. 2002, Etayo & Sancho 2008).

Notesi Syspastosporavas established as a genus similaMelanospora andits generic
type, S. parasiticg has cylindrical to doliiform ascospores with large terminal depressed germ
pores at each end, wherelkelanosporahas ellipsoidal to citriform ascosporefCannon &
Hawksworth 1982)The strain ofS. parasiticanested in Hpocreale§Zhang & Blackwell 2002)

This genus was accepted as a member of Ceratostomataceae basedgenmuatialyss (Marin-
Felix et al. 2018, Hyde et al. 2020e, Wijayawardene et al. 2020ahis study,Syspastosporés
sister toGonatobotrysaandVittatisporain Ceratostomataceae (54%ML/0.99BY, Fig. 1).

Syspastospora parasitiq@ul.) P.F. Cannon & D. Hawksw., J. Linn. Soc., Bot. 84(2): 152 (1982)
Fig. 15f

Basionymi Sphaeronaema parasiticuiiful. [as 'parasitica’], Annls Sci. Nat., Bosér. 4 8:
40 (1857)

Facesoffungi number: FoF0154

Parasitic on various moniliaceous hyphomycete&dexual morph:Ascomataperithecial,
solitary, superficial to immersed, globos®e subglobose, with long neckpale brown to brown,
membranaceous, glalu® or hairy, ostiolate.Necks cylindrical, composed of fasciculate,
cylindrical, septate hyphae, straight or slightly curvedridium membranaceous, composed of
pale brown to brown cells dextura angularis Asci 8-spored, unitunicate, clavate, evanescen
Ascosporedrregular or biseriate, hyaline becoming brown or olivaceous brown, cylindrical to
doliiform, truncate at both ends, aseptate, smaaled or with reticulate ribs on surface, with a
depressed germ pore at each end, mostly with guttdkexual morph: Undetermine¢hdapted
from Cannon & Hawksworth 1982).

Known hosts and distributioin on various moniliaceous hyphomycetes, égauveria
Cephalosporium Paecilomyce Hirsutella and Verticillium in Canada, Europe, Kenya, South
Africa, Sri Larka, Trinidad and the USACannon & Hawksworth 1982).

Notesi Syspastosporparasiticawas initially introduced aSphaeronema parasiticyrand
then transferred aMelanospora parasiticabased on its ascomata with long hairy necks and
ascospores with trunta ends being similar tMelanospora(Tulasne 1857, Tulasne & Tulasne
1865) However,Sys parasiticawith cylindrical to doliiformascosporediffers fromMelanospora
species with ellipsoidal toitriform ascospore§Cannon & Hawksworth 1982). In this sy Sys
parasiticais basal tcGonatobotrys simmpleand Vittatispora coorgii(54%ML/0.99BY, Fig. 1) in
Ceratostomataceae.

VittatisporaP. Chaudhary, J. Campb., D. Hawksw. & K.N. Sastry, Mycologia 98(3): 461 (2006)
Isolated fromsoil. Sexual morphAsconata perithecial,solitary or gregarious, superficial to
semiimmersed, globosewith long necks pale brown to brown, membranaceous, translucent,
glabrous or hairy, ostiolaté&Neckscylindrical, composed of fasciculate, cylindrical, pale brown
hyphae, stright or slightly curved, ascospores usually accumulating in translucent Rezidium
membranaceous, composed of brown cellextura angularisAsci8-spored, unitunicate, clavate,
evanescentAscosporesiyaline becoming brown or dark brown, ellipsalido citriform, apiculate,
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aseptate, smootvalled, with germ pore surrounded by a raised rim and connectegrdoyrénent
longitudinal ridge Asexual morphUndeterminedadapted from Chaudhary et al. 2016).

Notesi The monotypic genuV¥ittatispora (type V. coorgii) hastranslucent ascomata with
ellipsoidal to citriform ascospores with germ pores surrounded by a raised rim and connected by a
prominent longitudinal ridgéChaudhary et al. 2006 hese characters are similaiMelanospora
However, Chaudhay et al. (2006)analyzed LSU sequence data and proved ‘idatispora is
independent of Melanospora In this study, Vittatispora is sister to Gonatobotrys in
Ceratostomataceae (56%ML/0.97BY, Fig. 1).

Vittatispora coorgiiP. Chaudhary, J. Campb., D. Hew. & K.N. Sastry, Mycologia 98(3): 463
(2006) Fig. 150 q

Facesoffungi number: FOFO155

Isolated fromsoil. Sexual morphAscomataperithecial,solitary or gregarious, superficial to
semiimmersed, globosewith long necks pale brownto brown, membranaceous, translucent,
glabrous or hairy, ostiolatd&Neckscylindrical, composed of fasciculate, cylindrical, pale brown
hyphae, straight or slightly curved, ascospores usually accumulating in translucenPeedksm
membranaceous, comged of brown cells dextura angularisAsci8-spored, unitunicate, clavate,
evanescentAscosporesiyaline becoming brown or dark brown, ellipsoidal to citriform, apiculate,
aseptate, smootivalled, with germ pore surrounded by a raised rim and corthegtaprominent
longitudinal ridge Asexual morphUndeterminedadapted from Chaudhary et al. 2016).

Known hosts and distributiagnon soil in India (type locality) (Chaudhary et al. 2006)

NotesT Vittatispora coorgiiis similar toSyspastospora tropiaalhas translucent ascomata,
clavate asci and ascospores with germ pore surrounded by a raised rim and connected by a
prominent longitudinal ridge, bi& tropicalis hascylindrical to doliiform ascosporg§arcia et al.
2002, Chaudhary et al. 2006). Inighstudy, Syspastospords basal toGonatobotrysand
Vittatisporabased on phylogenetiesult(54%ML/0.99BY, Fig. 1).

Chaetosphaerellacea¢luhndorf, A.N. Mill. & F.A. Fernandez, in Huhndorf, Miller & Fernandez,
Mycol. Res. 108(12): 1387 (2004)

Saprobicon wood. Sexual morph:Subiculumabsent or extensivesomposed of densely
clustered, abundantjark brown to black, septate, rigid, brancheghinulose hyphae with
dichotomously branched, tapering endscomataperithecial or without an external opening,
scattered or denselgregarious superficial or sitting on or in a subiculum, turbinate, globose to
subglobosecarbonaceous or coriacequaberculate, black, glabrous or with brown, cylindrical,
spinous setae or black todike spinespstiolate withpaglla or lacking ostioles witlQuellkorper
collabent or notPeridiumcarbonaceous to coriacecissmembranaceouspmposed of brown to
hyaline cells otextura angularigo textura prismaticasometimes Munk pore preseRaraphyses
numerous, filiform orbroadly cylindrical, septate, inflated, sometimes present only in young
ascomataAsci 8-spored, unitunicate, clavate to cylindrical, with long or short pedicel, apical ring
or inconspicuous, evanescedtscosporesuni- or bi-seriate or overlapping, hyaén becoming
brown or brown median cells and hyaline end cells, ellipsoidal to cylindricaséptate, smooth
walled, mostly with guttulesAsexual morph:Hyphomycetous Conidiophoresmacronematous,
mononematous, brown to dark brown, pale brown towamspiex, occasionally pale towards the
base, branched, septat€onidiogenous cell§erminal and intercalary, polyblastic, holoblastic,
brown, swollen, globose to subglobo$&onidia solitary, multiple conidia are produced serially
from a retrogressive losy usually central cell dark brown and end cell subhyaline to hyaliBe, 1
septate, oval to ellipsoidal (adapted from Miller & Booth 1972, Sivanesan 1974, Réblova 1999a,
b).

Type genud Chaetosphaerell&. Mll. & C. Booth

Notesi Chaetosphaerellaceae wastablished byHuhndorf et al. (2004bjand initially
accommodatedhaetosphaerelland Crassochaetdased on phylogenetresults Subsequently,
Mugambi & Huhndorf (2010jound thatSpinulosphaerigxists independently in Coronophorales
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based on LSU seqnee data analysis. These three genera were accepted in Chaetosphaerellaceae,
because they have similar characteristics of turbinate, tuberculate, black ascomata sitting on hyphal
subiculum, clavate asci and ellipsoidal ascospores, and they clusteredhaseli-gene analyss
(Maharachchikumbura et al. 2015, 2016, Hyde et al. 20b7)his study, Chaetosphaerellaceae
clade, which accommodateShaetosphaerella Crassochaetaand Spinulosphaeria nests in
Coronophorales (99%ML/1.00BY, Fig. 1).

Chaetosphaeglla E. Mill. & C. Booth, Trans. Br. mycol. Soc. 58(1): 76 (1972)

Saprobicon wood. Sexual morph:Subiculumextensive,composed of densely clustered,
abundant,dark brown to black, septate, rigid, branchedinulose hyphae with dichotomously
branched, tagring endsAscomatgerithecial, scattered or densghegarioussuperficial or sitting
on or in a subiculum, turbinate, globose to subglobcadyonaceoyduberculate, black, glabrous
or with brown, cylindrical, spinous seta@stiolate with papilla periphysate. Peridium
carbonaceous tmembranaceous;omposed of dark brown to brown to hyaline cellstedftura
angularis to textura prismatica Munk pore presentParaphysesbroadly cylindrical, septate,
inflated, sometimes present only in young ascon¥dai 8-spored, unitunicate, cylindricadpical
ring indistinct,with short pedicelAscospore®i-seriate, hyaline, aseptate, becoming brown median
cells and hyaline end cells-seéptate, slightly constricted at the middle septum, ellipsoidal to
cylindrical, slightly curved, smootiwvalled, mostly with guttulesAsexual morphHyphomycetous.
Conidiophoresmacronematous, mononematous, brown to dark brown, pale brown towards the
apex, occasionally pale towards the base, branched, septat@liogenous cedlterminal and
intercalary, polyblastic, holoblastic, brown, swollen, globose to subglolfdseidia solitary,
multiple conidia are produced serially from a retrogressive locus, usually central cell dark brown
and end cell subhyaline to hyaling,3isepta¢, oval to ellipsoidal (adapted from Miuller & Booth
1972, Réblova 1999a).

Notesi Chaetosphaerellavas introduced as a genus similarGbaetosphaerian having
turbinate ascomata with hyphal subiculum and septate ascospores. However, the latter has
enterdlastic conidiogenesis, while the former is holoblaghtilller & Booth 1972) Réblova
(1999a)clarified twoChaetosphaerellapeciesC. fuscaandC. phaeostrométype), based on their
characteristics. Subsequently, the molecular data showedthibse tw species clustered in
Chaetosphaerellaceae, which is distinct frélmaetosphaerigChaetosphaeriacea@iuhndorf et
al. 2004b, Mugambi & Huhndorf 2010jts asexual morph®edemiumand Veramycinawere
synonymised afhaetosphaerelldRéblova et al. 2016We found that the sexual morphs ©f
fusca and C. phaeostromaare similar, but their conidiogenesis differ€haetosphaerella
phaeostromahas polyblastic conidiogenous cells (Fig. 10 t) wher@asusca hasthe multiple
conidia produced serially from atrogressive locus of hyphae (Fig. 10yu Phylogenetically,
these two species for@haetosphaerell@lade sister toCrassochaetd100%ML/1.00BY, Fig. 1)
in Chaetosphaerellaceae.

Chaetosphaerella phaeostrom@urieu & Mont.) E. Mull. & C. Booth, TransBr. mycol. Soc.
58(1): 77 (1972) Fig. 104a't

Basionymi Sphaeria phaeostromBurieu & Mont., in Durieu, Expl. Sci. Alg., Fl. Algér.
1(livr. 13): 491 (1846)

Facesoffungi numbeFoF 01116

Saprobicon wood. Sexual morph:Subiculumextensive,composedof densely clustered,
abundantdark brown to black, septate, rigid, branchgginulose hypha€3i)5i 7(i 10) um wide,
with dichotomously branched, tapering endscomata400' 460 x 200/ 335 um (% = 435x 275
pum, n = 10) perithecial, scattered or densgsegarious superficial or sitting on or in subiculum,
turbinate, globose to subglobosearbonaceoystuberculate, black, glabrous or with brown,
cylindrical, spinous setaé 12 pm, ostiolatewith papilla periphysatePeridium25i 65 pm thick,
comprising three layers, outer layer composed of carbonaceous, dark tissues; middle layer
composed of membranaceous, dark brown to brown celéxtfra angularisMunk pores present;
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inner layer composed of membranaceous, hyaline celisxtidra prismaticaParaphysesbroadly
cylindrical, septate, inflated, present only in young ascomaiz (90i )115 135( 145) x (16 )17

200 21) um (¢ = 121 x 19 um, n = 30) 8-spored, unitunicate, cylindricahpical ring indistinct,
with short pedicelAscospore$27i )29 32(1 36) x (51 )71 8(1 9.5) um (= 30% 7.5um, n = 50) bi-
seriate, hyaline, aseptate, becoming brown median cells and hyaline end-sefiat8, slightly
constricted at the middle septum, ellipsoidal to cylindrical, slightly curved, srzaited, mostly
with guttules.Asexual morph:HyphomycetousConidiophoresmacronematous, mononematous,
brown to dark brown, pale brown towards the apex, occasionally pale towards the base, branched,
septate Conidiogenous cellserminal and intercalary, holoblastic, polyblastrown, globose to
subglobose, with swollen ape&onidia solitary, brown to dark brown, pale towards the ends,
subglobose to ellipsoidahseptate when young, becomitigB-septate, constricted at the septum,
conidial secession with conspicuous densica the conidia and conidiogenous cells (adapted from
Réblova 1999a)

Figure 107 Chaetosphaerella phaeostronsib, e, g, riin, g's PGMNHN-PCGPC016764) c, i
(SF13381); d, o PCMNHN-PCGPC016764}; f, h, j (SF13380%; k (S-F133809; I, t (redrawn
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from Réblova 1999ajp Material. bd Ascomata on the hosfi feAscoma with setae.i¢p Ascoma

cross section. i Ostiole with periphyses. j Branched hypHeSétae. mo Asci. @ r Ascospores. s

Munk pores (arrow). t Conidiophores with polyblastic conidiageus cells;Chaetosphaerella

fusca uiaa UPSUPS:BOT:F671626; Russia, Saint Petersburg, Botanical Garden of the Komarov
Botanical Institute (lat. 59.96778 long. 30.33167), on dead branches of unknown deciduous tree
lying on the surface of ground, 27 Awgyu 2009, ). My Cowmididpliores and conidia
produced serially from a retrogressive locusaaConidia. Scale barsib, & f = 500 um, d, g =

200 pm, h, j =100 pm, i, i, §v =50um, K |, pir, wi aa= 20 pm.

Material examined France, Paris, odead wood (P@MNHN-PG-PC0167641); Algeria, on
dead wood (P@INHN-PCGPC0167645); on dead wood (RONHN-PCGPC0167647);Sweden,
Uppland, Gamla Uppsala parish, Fullerg, in a grove by R. Fyris, on decaying fallen branches of
ash, associated witltutypa flavoviens 9 May 1982, N. Lundqvist (6133805); Sweden,
Uppland, Stockholm, in the experimental field, on dead wood, 3 May 1920, T. Vestergren (S
F133806); Denmark, Sydjylland, Jutland, Haderslev prov., TBU 48, Pamhule forest near
Christiansdal (= 7 km SW of &tlerslev), orEutypastroma orfFagusin beech forest, 22 September
1988, N. Lundqvist (%1 33811) ; Czech Republic, Praha, Ch
Acer negundp 24 November 1978, F. Kotlaba (PR315939); Czech Republic, M&hrisch
WeiRRkirchen Kranice), MilitdarOberrealschule, on dead wood, November 1913, J. Petrak-(PRM
875781)

Known hosts and distribution on decayed wood oPistacia lentiscusn Algeria (type
locality) (Bory de SainWincent & Durieu de Maisonneuve 1849); on deaded woodhadr,
Broussonetia Carpinus Corylus Fagus Fraxinus Hedera llex, Lonnicerg Picea Pistacia
Prunus Quercus Ribes Salix, Tilia, UImusin Austria, China, Czech Republic, Denmark, England,
France, Germany, Gana, Italy, Sweden and the USA (Fuckel7Q& Saccardo 1883, Winter
1887a, Ellis & Everhart 1892, Strasser 1911, Teng 1934, Booth 1958, Eriksson 1992, Courtecuisse
et al. 1996, Farr et al. 1989, Réblova 1999a).

Notesi Chaetosphaerella phaeostromaas introduced with two types of asexual morphs,
Oedemiumminus and Veramycinaelegans(synanamorph) on natural substréi®eblova 1999a)
Initially, V. eleganswas described on cultural studies ©f minus (Subramanian 1993)and
Réblova (1999ajllustrated thatO. minus has polyblastic conidiogenousliseand 1 3-septate,
ellipsoidal conidia (Fig. 10 t), ad eleganshas single or clustered phialides and hyaline, aseptate,
cylindrical conidia. However, more culture characteristics and sequence data are needed to
determine their affinities. Figure lueals thatC. phaeostromas sister toC. fusca(59%/ML) in
Chaetosphaerellaceae.

Crassochaetdéblova, Mycotaxon 71: 46 (1999)

Saprobicon decayed woodSexual morph Subiculumlacking or extensive,composed of
densely clusteredjark brown to black, ségte, rigid, branchedspinulose hyphae with tapering
ends. Ascomataperithecial, superficial, gregarious, dark brown to bladkrbinate, conical to
ovoidal, tuberculate,collapsing or laterally collapsing when dry, surrounded with dark brown
spinous setg ostiolatewith papilla periphysatePeridiummembranaceouspmposed of brown to
hyaline cells oftextura angularisto textura prismaticaMunk pore absent or preseRaraphyses
cylindrical, branched, septate, sometimes constricted at the septascevéndsci 8-spored,
unitunicate, cylindricalyith short pedicel, evanesceAiscosporesusiform to ellipsoidal, smooth
walled, slightly curved, aseptate, hyaline when young, becomsegptate, slightly constricted at
the septa, two middle cells brovio dark brown and two end cells hyaline, mostly with guttules.
Asexual morph(associated)Conidia solitary, scattered among the hyphae of the subiculum or
attached to the surface of the ascomata, ellipsoidal to citriform, slightly apiculate, brownkto blac
aseptate, with a longitudinal germ slit that nearly connects the two ends (adapted from Réblova
1999b).
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Notesi Réblova (1999bgstablishedCrassochaetén Trichosphaeriaceae and segregated two
Chaetosphaeriapecies as its membefStassochaetdusispaa and Cra. nigrita (type), based on
their ascomata being larger th@haetosphaeriaSubsequentlyHuhndorf et al. (2004banalyzed
LSU sequence data @ra. nigrita and found thatCrassochaetas sister toChaetosphaerellan
Coronophorales. Morphologidg, Chaetosphaerellaand Crassochaetahave similar setose
ascomata, cylindrical asci and versicoloured ascosporesréassociatedvith different asexual
morphs. Chaetosphaerellahas septate, ellipsoidal conidia, whil&assochaetahas citriform,
asepste conidia with a longitudinal germ slit (Réblova 1999a, b). THDEassochaetais
accommodated in Chaetosphaerellaceae based on morphology and phylogesetis
(Maharachchikumbura et al. 2015, 2016, Hyde et al. 2020e, Wijayawardene et al. 2081). In t
study,Crassochaetas sister taChaetosphaerell§100%ML/1.00BY, Fig. 1).

Crassochaeta nigritdBerk. & Broome) Réblova, Mycotaxon 71: 48 (1999) Fig. 11
Basionymi Sphaeria nigritaBerk. & Broome, J. Linn. Soc., Bot. 14(no. 74): 125 (1873)
Facesffungi number:FoF 10059
Saprobic on decayed woodSexual morph Subiculumextensive,composed of densely

clustered,dark brown to black, septate, rigid, branchedinulose hypha&i 7 um wide, with

dichotomously branched or three to militenched, taperg ends Ascomata330' 500 x 265365

pum (= 400x 300um, n = 10),perithecial,superficial, gregarious, dark brown to blatk;binate,

conical to ovoidaltuberculatecollapsing or laterally collapsing when dry, surrounded with dark

brown spinous seta 5i11 um wide at basg ostiolate with papilla periphysate.Peridium
membranaceous, comprising two layers, outer |l@penposed of dark brown to brown cells of
textura angularis Munk pore preseninner layer composed of hyaline cellstektura prismata.

Paraphyse<ylindrical, branched, septate, evanescésti (1101)120 145 160) x (8)10i 13(

15)um (= 140x 11.5um, n = 30),8-spored, unitunicate, cylindrical, apical ring distinct in empty

asci, with short pedicel, evanescemtscosporesl8i 23 x 7i 10 um (¥ = 20 x 8um, n = 50),

ellipsoidal, smootiwalled, slightly curved, aseptate, hyaline wheruryg becoming 3eptate,

slightly constricted at the septa, two middle cells brown to dark brown, and two end cells hyaline,
mostly with guttulesAsexual morphassociated)Conidiasolitary, scattered among the hyphae of

the subiculum or attached to therface of the ascomata, ellipsoidal to citriform, slightly apiculate,

brown to black, aseptate, with a longitudinal germ slit nearly connects the two ends (adapted from

Réblova 1999Db).

Material examined Sri Lanka, Hakgala, Nuwara Eliya Distr., on deadod, December
1864, G.H.K. Thwaites (IMK(M):37405, isotype); China, Hainan, Tdsien, on dead wood, 5
December 1934, S.Q. Deng (CAQRJP-CH 661,paratypé.

Known hosts and distributioh on decayed wood in Brazil, Costa Rica, China, Panama, Sri
Lanka (tye locality) (Réblova 1999b, Huhndorf et al. 2004b).

Notesi Crassochaeta nigritavas initially introduced aSphaeria nigritaBerk. & Broome
from Sri Lanka(Berkeley & Broome 1873)Réblova (1999b)proposed thatChaetosphaeria
hainanensiss a synonym ofra. nigrita based on similar characteristics. Subsequently, Huhndorf
et al. (2004b) analyzed LSU sequence dataCof. nigrita and placedCrassochaetain
Chaetosphaerellaceae. Weesaamined two well preserved specimens, one is isotyj& rafrita
from Sri Lanka identified by Berkeley, and the otherGta hainanensisfrom China was
determined as paratype Of nigrita by Huhndorf (mentioned in the label of material). The strains
of Cra. nigrita are sister t€Chaetosphaerell§.00%ML/1.00BY, Fig. 1).

Neochaetosphaerellaar.N. Vassiljeva, S.L. Stephenson & Chernysheyv, in Vasilyeva, Chernyshev
& Stephenson, Fungal Diversity 52(1): 192 (2012)

Saprobicon wood.Sexual morphSubiculuncomposed of brown, septate, branched, terminal
acuminate hyphaeAscomaa perithecial,gregarious superficial sitting in a subiculumoval to
subglobose, black, tuberculate, with spiny, septate ses#ielate.Peridiumcomposed obrown
cells of textura angularis Paraphysediliform, evanescentAsci 8-spored, unitunicateclavate,
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apex rounded, apical ring inconspicuous, with a short pedicel or sessile, evaesuesporedi-
seriate to overlapping, broadly allantoid, brownseptate, smoottvalled, guttulate.Asexual
morph:Undetermined (adapted frovasilyeva et al2012)

Figure 111 Crassochaeta nigritaai c, h, k m (IMI-K(M):37405, isotypg di g, iij, nio (CUR
CUP-CH 661,paratype)a Material. bGregarious ascomatea d Ascomata on the host. e Peridium
with Munk pores. f Periphyses. g SetaeHyphae. ik Asd (j apical ring in empty ascus)id
AscosporesScale bars: b =1 mm, ¢ = 500 um, d = 200 um, i = 100 jifm, K = 50um, e = 20
pm, fo =10 pm.

Notes T The monotypic Neochaetosphaerellais similar to Chaetosphaerellaand
Crassochaetan having tuberclate, setose ascomata artd subiculum is similar t&cortechinia
(Scortechiniaceae) with acuminate hyphae. HoweM&gchaetosphaerelllhas septate, brown
ascospores whereaGhaetosphaerellaand Crassochaetahave versicoloured ascospores and
Scortechiniahas aseptate hyaline ascospoféasilyeva et al. 2012)Neochaetosphaerellaas
initially placed in Coronophorales(Vasilyeva et al. 2012) and then Nitschkiaceae
(Maharachchikumbura et al. 2015, Wijayawardene et al. 2G26)vever,Neochaetosphaerella
does not have the hyaline ascospores of Nitschkiaceae. We tréebehaetosphaerell@o
Chaetosphaerellaceae based on the similar tuberculate ascomata, clavate ascepiade 3
ascospores pending molecular data.
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Neochaetosphaerella thaxteriospordar.N. Vassiljeva, S.L. Stephenson & Chernyshev, in
Vasilyeva, Chernyshev & Stephenson, Fungal Diversity 52(1): 192 (2012) Fig. 15t

Facesoffungi number: FOFD156

Saprobicon wood.Sexual morphSubiculuncomposed of brown, septate, branched, terminal
acumhate hyphaeAscomataperithecial,gregarious superficial sitting in a subiculumoval to
subglobose, black, tuberculate, with spiny, septate sestielate.Peridiumcomposed obrown
cells of textura angularis Paraphysediliform, evanescentAsci 8-spored, unitunicate, clavate,
apex rounded, apical ring inconspicuous, with a short pedicel or sessile, evaesoesporedi-
seriate to overlapping, broadly allantoid, brownseptate, smootivalled, guttulate.Asexual
morph:Undetermined (adaptedoim Vasilyeva et al. 2012)

Known hosts and distribution on decayed wood in Russia (type locality) (Vasilyeva et al.
2012).

Notes i Neochaetosphaerella thaxteriospoveas initially collected from Russia and is
similar to Chaetosphaerella phaeostrornrahaving setoseascomata and septate, brown ascospores
(Vasilyeva et al. 2012)

SpinulosphaeriaSivan., Trans. Br. mycol. Soc. 62(1): 5 (1974)

Saprobicon decayed woodSexual morph Subiculumlacking or extensive,composed of
densely clustered, brown ttak brown, septate, branchéyphae.Ascomatasuperficial, usually
sitting on a subiculum, scattered to gregarious, black, with metallic iridesd¢artmeate,conical
to ovoidal,tuberculatecollapsing when dry, glabrous or surrounded with black, staothike,
usually furcate, spinoseornaments lacking ostioles, with Quellkdrper or not Peridium
carbonaceous omembranaceous;omposed of brown to hyaline cells t#xtura angularisto
textura prismaticaMunk pore absent or prese®araphyseseptate longer than asci, filiform or
broad and constricted at the septa, evaneséeul. 8-spored, unitunicate, clavate, apical ring
distinct or indistinctjong pedicellate, evanesceAiscospore®blong to ellipsoidal, smootivalled
or verrucose, hyaline wheyoung, becoming brown-deptate, with large mucilaginous sheath or
not. Asexual morphUndetermined (adapted froBivanesan 1974lugambi & Huhndorf 2010).

Notesi Spinulosphaeriavas placed in Coronophorales and typifiedSyhaxteriin having
turbinate ascomata covered by toelike spines,Quellkérperpresent and ellipsoidal ascospores
without sheath{Sivanesan 19745ubsequentiiMugambi & Huhndorf (2010introduced a second
species,S. nudg and analyzed its LSU sequence data. HoweS8enuda is characterized by
glabrous ascomata witho@Quellkorper and ellipsoidal ascospores with large glutinous sheath,
which are different from S, thaxteri Spinulosphaeriais accepted as a member of
Chaetosphaerellaceae based on molecular informatic® nfida (Maharachchikumbura et al.
2015, 2016, Hyde et al. 2017n this study,Spinulosphaerias basal toChaetosphaerellaand
Crassochaetian Chaetosphaerellaceae (0.92BY, Fig. 1).

Type specie$ Spinulosphaeria thaxter{Pat.) Sivan., Trans. Br. mycol. S&2(1): 36 (1974yig 12

Basionymi Neopeckia thaxteiat., Bull. Soc. mycol. Fr. 38(2): 83 (1922)

Facesoffungi numbeFEoF 10060

Saprobic on decayed woodSexual morph Subiculumextensive,composed of densely
clustered, brown tdark brown, septate, breimedhyphae Ascomata8601 910 x 230/ 440 um (% =
885 x 280 um, n = 5), superficial, scattered to gregarious, black, with metallic iridescence,
carbonaceousturbinate, conical to ovoidaltuberculate,collapsing when dry, surrounded with
black, short, toottike, 11 4 furcatespines lacking ostioles with thin Quellkérper composed of
elongated cells at the inner wall of apical regiBeridium30i 70 um wide, outer layer composed
of carbonaceous, dark tissues; middle layer composegtwibranaceous, brown to hyaline celfls
textura angularisinner lyer composed of hyaline cells teiktura prismaticaParaphyseseptate,
longer than asci, filiform, evanescewisci (30i )45 50( 68) x (8 )10i 13( 15) um (¢ = 48 x 12
pm, n = 20) at ascospoteearing partg8-spored, unitunicate, clavate, apical ritapg pedicellate,
evanescentAscospore®.513 x 3.5 5.5 um (¢ = 11 x 4.5um, n = 30),0blong to ellipsoidal,
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smoothwalled, hyaline, aseptate when younggdmaing brown to olivaceous;deptate, guttulate.
Asexual morphUndetermined (adapted fro8ivanesan 1974).

Material examined USA, Florida, Dayton, ordecayed woodJanuary 1898, R. Thaxter
(FH-16-10965,holotyps8.

Known hosts and distribution on decged wood in Liberia, Sierra Leone, the USA (type
locality).

Notesi Spinulosphaeria thaxtemwas introduced based dfeopeckia thaxtefrom the USA
and is characterized tsubiculum composed of branched hyphesgomata surrounded by special
tooth-like sgnes and with thirQuellkérper There is no molecular data available for this species. In
this study, we reexamined the holotype and found that its ascomata are brittle; paraphyses and asci
are evanescent.

s 99
\\‘&’.-’::’ b

\‘.: W 9
A

Figure 12 7 Spinulosphaeria thaxteriaif, hin (FH16-10965, holotype g (redrawn from
Sivanesan 1974a Material label. bc Turbinateascomata on wood. Tuberculateascoma (arrow

911



indicates the enlarged toelike spine). e Ascoma cross section. f Peridium. g Sectional view of
ascoma with spinesi j Asci. ki n Ascospores. Scale barg:d= 500um, die, g = 20Qum, f = 100
pm, hij =20um, k = 10pum, [in=5um.

CoronophoraceaeHo6hn., Sber. Akad. Wiss. Wien, Mathaturw. Kl., Abt. 1 116: 624 (1907)

Saprobicon wood, sometimes fungicolouSexual norph: Ascomataperithecial or without
an external opening, solitary @regarious semiimmersed or erumpent or superficial, black,
usually carbonaceous, globose to subglobose, sometimes with necks, tuberculate, collapsing or
laterally collapsing when drglabrous or with hairsyith or lacking ostioles, usually with a central
column of mucilaginous cellsQuellkérpe). Peridium outer layer composed afarbonaceous,
black tissueinner layer composed ofiembranaceousrown to hyaline cells dfextura anglaris
to textura prismaticaParaphysesbsent onumerous, filiform, septate, evanesceégcinumerous
or rare, polysporous, unitunicate, clavate to cylindrical, long pedicellate, apex blunt or rounded,
apical ring inconspicuous, evanesceAicosporescrowded, numerous, hyaline, allantoid to
cylindrical, sometimes curvedj D-septate, smootivalled, mostly with guttulesAsexual morph:
Undetermined (adapted froRuckel 1864, Saccardo 18§2a

Type genug CoronophoraFuckel

Notes i Coronophoraceae was tiatluced by von Hohnel (1907)to accommodate
Cryptosphaerellaand Coronophora and it is characterized by polysporous asci and hyaline,
allantoid ascospores. Subsequen@yyptosphaerellavas clarified as a genus in Scortechiniaceae
based on phylogeneticesult (Mugambi & Huhndorf 2010) Coronophorawas placed as an
independent clade in Coronophorales based on the sequences @atagregaria (Mugambi &
Huhndorf 2010) Therefore Coronophorais the only member in Coronophoraceae, and this genus
is similar to Fracchiaea(Nitschkiaceae) an®leurostomaPleurostomataceae, Calosphaeriales) in
having black ascomata and clavate, polysporous @eich 1916, Barr 1985, Mugambi &
Huhndorf 2010, Maharachchikumbura et al. 2015, 2016, Hyde et al. 2020e)

Coronophora Fuckel, Fungi rhenani exsic., fasc. 10: no. 961 (1864)

Saprobicon wood, sometimes fungicolouSexual morphAscomataperithecial or without
an external opening, solitary @regarious semiimmersed or erumpent or superficial, black,
usually carbonzeous, globose to subglobose, sometimes with necks, tuberculate, collapsing or
laterally collapsing when dry, glabrous or with haivgith or lacking ostioles, usually with
Quellkorper Peridium usually outer layer composed oarbonaceoushlack tissue inner layer
composed ofmembranaceoudyrown to hyaline cells ofextura angularisto textura prismatica
Paraphysesbsent onumerous, filiform, septate, evanesceékgci numerous or rare, polysporous,
unitunicate, clavate to cylindrical, long pedicellatapex blunt or rounded, apical ring
inconspicuous, evanescerAscosporescrowded, numerous, hyaline, allantoid to cylindrical,
sometimes curved, iQ-septate, smoottvalled, mostly with guttules. Asexual morph:
Undetermined (adapted froRuckel 1864, Saecdo 18825

Notesi Coronophorais typified by C. gregaria which has polysporous asci and hyaline,
cylindrical, aseptate ascospof&sickel 1864, Saccardo 1882fhere are 27 species in this genus,
two of which have available molecular datagregariaandC. myricoides(Mugambi & Huhndorf
2010, Hyde et al. 2016, Index Fungorum 20ZT)e characteristics of these two species are similar
except for the ascospore sifelyde et al. 2016) In this study,C. gregaria is sister to
Scortechiniaceae (100%ML/1BY¥), whereas C. myricoides is sister to Fracchiaea
(100%ML/1.00BY) in Nitschkiaceae (Fig. 1). Thus, we transfe@eanyricoidesas Fracchiaea
species (see notes feracchiaea myricoides

Coronophora gregarig=uckel, Jb. nassau. Ver. Naturk-28: 229(1870) [186970]
Fig. 13
Basionymi Sphaeria gregarid.ib., Pl. crypt. Arduenna, fasc. (Liege) 2(nos 42110): no.
145 (1832)
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Facesoffungi numbeFoF 01119

Saprobicon wood.Sexual morphAscomatad.9i1.4x 0.3/ 1.2mm (¢= 1.2x 0.6 mm, n =
10), gregarious in oval groupsn valsoid configuration with necks converging, immersed to
erumpent through the bark of host, black, carbonaceous, oblong to subglobose, tuberculate,
laterally collapsing when dry, glabroutgcking astioles, with a central column of hyaline,
mucilaginous cellsQuellkorpe). Peridium70i 170 um wide, comprising three layers, outer layer
composed of carbonaceous,black tissue, 14i95 um wide; middle layer composed of
membranaceous, datkown to brown cks of textura angularis 30i 85 pm wide, Munk pores
rarely presentinner layer composed aiembranaceousyaline cells otextura prismatical2 40
pm wide. ParaphysesbsentAsci (571 )75 90( 120) x (10i )12 15( 20) um (¢ = 85x 13.5um, n
= 30), numerous, polysporous, unitunicate, clavate, long pedicellate, apex rounded, apical ring
inconspicuousAscosporeg5.5')718(19.5) x 1.212.5 um (¢ = 7.5 x 1.8um, n = 50),crowded,
numerous, hyaline, allantoid to cylindricaljgbtly curved, aseptate, smoetalled, with rare
guttules.Asexual morphUndetermined (adapted fro8accardo 1883a

Figure 131 Coronophora gregaria(BR-BR5020094489111, isotypea Material. bAscomata
erumpent through the bark of hostdcAscomata on decorticated wood. e Ascoma cross section.
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f Quellkdrper g Peridium. h Munk poreik Asci. Iifq AscosporesScale bars: kd = 2 mm,
el f=200um, g, i =100um, h, jik = 20um, [iq = 5um.

Material examined Belgium, on decayed wood dPrunuscerasusor Sorbus aucuparia
Autumn, M.A. Libert (BRBR5020094489111, isotype).

Known hosts and distribution on decayed branch d@etula Prunus Sorbusand Tilia in
Belgium (type locality), France, Germany and Italy (Saccardo 1882b).

Notesi Coronophoa gregariawas initially introduced asSphaeria gregariaLib. from
Belgium. Mugambi & Huhndorf (2010) placed this species in Coronophoraceae based on TEF and
RPB2 sequences data. Morphologicallpronophorawas reported to be similar Evacchiaeaand
Pleurostoma(Petch 1916, Barr 1985\Ve reexamined the isotype and found that it has gregarious
ascomata in oval groups as valsoid configuration webks convergingQuellkdrperpresent and
polysporous asci with inconspicuous discharge mechanism (ascosmm@mulate on the ascus
apex, causing the ascus to expand to rupture and release ascospores, Fig. 13i). These characteristic
are different fromFracchiaeaand PleurostomaThe strain ofC. gregaria (ANM1555) is basal to
Scortechiniaceae in Coronophosa(@00%ML/1.00BY, Fig. 1).

NitschkiaceaeNannf., Nova Acta R. Soc. Scient. upsal., Ser. 4 8(no. 2): 56 (1932)

Saprobic or parasitic on wood, leaves or licherSexual morph:Subiculumabsent or
composed of numerous or rare, brown, branched, septate hystaeataperithecial or without
an external opening, solitary gregarioussemiimmersed or erumpent or superficial, sitting on or
in a subiculum, usually carbonaceous, brown to black, cupuliform, globose to subglobose, glabrous
or with spines, the apesollapsing when dry or shallowly cupulate when moist, vigniphyses
inside of the ostiole®r inconspicuous ostioles or lacking ostioles, withQuellkérperabsent.
Peridium usually outer layer composed oérbonaceoushlack tissue inner layer compasd of
membranaceousrown to hyaline cells ofextura angularisto textura prismatica sometimes
Munk pores presenParaphysesabsent omumerous, filiform, branched or unbranched, septate,
evanescentAsci 4-, 8 or multi-spored, unitunicate, clavate ¢ylindrical, pedicellate or sessile,
apex blunt or rounded, apical ring inconspicuous, evanesg@aabsporeshyaline to brown,
allantoid, ellipsoidal to cylindrical, sometimes curved, smeoudiied, sometimes with
mucilaginous sheath or appendages, mosith guttules. Asexual morphUndetermined (adapted
from Subramanian & Sekar 1990, Hyde et al. 2020e).

Type genusg NitschkiaG.H. Otth ex P. Karst.

Notesi Ni t schki aceae was initially introduced
with morphdogy of CoronophoraceadFitzpatrick 1923) Nannfeldt (1932)clarified their
relationship and established Nitschkiaceae in Coronophorales. Subsequently, this family
accommodated 14 geneaad,is characterized by black, turbinate, cupuliform ascomata,llysua
with Quellkérperand clavate to subcylindrical agdlannfeldt 1932, 1975, Subramanian & Sekar
1990, Maharachchikumbura et al. 2016, Hyde et al. 202Be)r generaAcanthonitschkea
Fracchiaea Neotrotteriaand Nitschkig have sequences dgtauhndof et al. 2004b, Mugambi &
Huhndorf 2010) We found that Acanthonitschkea Fracchiaea and Nitschkia (except N.
pezizoidenare well clustered in Nitschkiaceae (96%ML/1.00BY) and closely related to Bertiaceae,
but Neotrotteria nests in Ceratostomataceae (88 Fig. 1). We placeNeotrotteria in
Ceratostomataceae based on our phylogeresidt(see notes foNeotrotterig.

AcanthonitschkeaSpeg., Anal. Mus. nac. B. Aires, Ser. 3 17(10): 116 (1908)

Saprobicon wood or lichenSexual morphSubiculumcomposedof numerous, brown to
black, branched, septate, sinuous hyphae with metallic iridescence; or rigid, straight or slightly
sinuous, unbranched, aseptate, brown to black spines with metallic iridescence form a dense
barricade.Ascomataperithecial or withoutan external opening, scattered gregarious semi
immersed or erumpent or superficial, sitting on or in a subiculum, carbonaceous, coriaceous or
membranaceous, brown to black, turbinate, cupuliform to subglobose, tuberculate, with spines
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similar to thoseon the mycelium, the apex collapsing, wteriphyses inside of the inconspicuous
ostioles or lacking ostioles, with orQuellkdrper absent. Peridium outer layer composed of
carbonaceoushlack tissue inner layer composed ahembranaceousyrown to hyalie cells of
textura angularido textura prismaticasometimes Munk pores presearaphysesbsentAsci 8-
spored, unitunicate, clavate, apex blunt or rounded, apical ring inconspicuous, with long pedicel,
evanescentAscosporedi-seriate to overlappindiyaline, @ 1-septate, ellipsoidal to cylindrical,
sometimes curved, smoetvalled, mostly with guttulesAsexual morphUndetermined (adapted
from Fitzpatrick 1923.

Notesi Acanthonitschkeaas introduced as a genus with characteristics similditsctkia,
but with spiny ascomati@pegazzini 1908, Fitzpatrick 1923)his genus includes 10 species and is
typified by A. argentinensisin having spiny, tuberculate ascomata, clavate asci and allantoid
ascosporegFitzpatrick 1923, Index Fungorum 202Two $ecies have available molecular data,
A. argentinensisand A. tristis (Mugambi & Huhndorf 2010) In this study, these two
Acanthonitschkeaspecies aresister to Nitschkia calyculus N. grevilli and N. tetraspora
(73%ML/0.95BY, Fig. 1).

Acanthonitschkea egentinensisSpeg., Anal. Mus. nac. B. Aires, Ser. 3 17(10): 116 (1908)
Fig. 14p

Facesoffungi number: FOFD157

Saprobicon wood. Sexual morph:Subiculumcomposed of sparse to numerous, brown to
black, branched, septate, sinuous hyphae wittalic iridescence; or erect, rigid, straight or
slightly sinuous, unbranched, aseptate, brown to black spines with metallic iridescence form a
dense barricadeAscomatascattered or denselgregarious superficial, sitting on a subiculum,
membranaceouso tcoriaceous, brown to black, turbinate, cupuliform, tuberculate, with spines
similar to those on the mycelium, the apex collapsing to deeply cupalekag ostiolesPeridium
composed obrown to hyaline cells aextura angularigo textura prismaticaMunk pores present
Paraphysesabsent Asci 8-spored, unitunicate, clavate, apex blunt or rounded, apical ring
inconspicuous, with long pedicel, evanescekdcosporesi-seriate to overlapping, hyaline; 1
septate, allantoid to horseshsigaped, smoottvalled, with two guttules in each celsexual
morph:Undetermined (adapted froRitzpatrick 1923, Subramanian & Sekar 1290

Known hosts and distribution on decayed wood in Argentina (type locality), India and
Puerto Rico (Spegazzini 1908, SubramaniaBekar 1990, Mugambi & Huhndorf 2010).

Notesi Acanthonitschkea argentinensiss collected from a decayed wood in Argentina in
February(Spegazzini 1908)This species was considered to have affinity \Witschkiabased on
similar morphology(Fitzpatrick 1923, Subramanian & Sekar 1998) argentinensifSMH1395)
was sequenced and shown to be relatedNitschkia species based on LSU, TEF and RPB2
sequence analys@glugambi & Huhndorf 2010)In this studyA. argentinensiss sister toA. tristis
(99%ML/1.00BY, Fig. 1) in Nitschkiaceae.

Acanthonitschkea tristigJ. Kickx f.) Nannf., Svensk bot. Tidskr. 69(1): 57 (1975) Fig. 14d0
Basionymi Hyphasma tristd. Kickx f., FI. crypt. Louvain (Bruxelles): 118 (1835)
Facesoffungi numbeFoF 10061
Sapobic on wood. Sexual morph:Subiculumcomposed of numerous, brown to black,

branched, septate, sinuous hyphé&, um wide, with metallic iridescenceAscomata380' 600 x

375460 um (¢ = 478 x 420um, n = 10),scattered or densetyregarious superficial on bark or

decorticated wood, sometimes erumpent through the bark of substrate, sitting in a subiculum,

carbonaceous, black, turbinate, cupuliform, tuberculédeking ostioles, with Quellkorper

Peridium 26i 80 um wide, comprising three layers, outer layer composed of carbonaceous, black

tissue; middle layecomposed of membranaceous, darawn to brown cells ofextura angularis

Munk pores present; inner layer composedneimbranaeous,hyaline cells otextura prismatica

Paraphysesabsent Asci 8-spored, unitunicate, clavate, with a blunt, thick apex and long pedicel,

evanescentAscosporess.518(110) x 1.52.5 ym (® = 6.5 x 2um, n = 50), bi-seriate to
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overlapping, hyaline, ellipsoidal to fusiform, straight, aseptate when young, becoragmgate,
smoothwalled, with guttules.Asexual morph:Undetermined (adapted frorNannfeldt 1975,
Subramanian & Sekar 1990

£

Figure 141 Acanthonitschkea tristigi o (PRM-80484§. a Material label. i5regarious ascomata
on decorticatedvood ¢ d Ascomata. e Ascoma cross section. f Peridium. g Munk garesw).
h Septatehyphae. i Asci with thick apex.i¢ Ascospores Acantlonitschkea argentinensis

L
I »

p
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p (redrawn fromSubramanian & Sekar 199 Asci and ascospores. Scale bars: ¢ =2 mm, d =
500 pm, e =200 pm, f =50 um, h = fén, g, i, p = 10um, jio =5 pm.

Material examined USA, Florida, Rock Spa, on decayetkcorticded wood, 20 March
1942, C.L. Shear (PRMN04846).

Known hosts and distribution on decayed wood in the USA (type locality) and Ecuador
(Fitzpatrick 1923, Mugambi & Huhndorf 2010).

Notesi Nannfeldt (1975)c | ar i f i ed ma tSphaeria kristié anceihtraduced t o
Acanthonitschkea tristisAfterwards, A. tristis (SMH4723) from Ecuador was sequenced and it
nested in Nitschkiacea@Mugambi & Huhndorf 2010)In this study,A. tristis is sister toA.
argentinensig99%ML/1.00BY, Fig. 1) in Nitschkiaceaebed on multgene analysis.

Biciliosporina Subram. & Sekar, Kavaka 182): 69 (1993) [1990]

Saprobicon wood.Sexual morphAscomatasolitary to gregarious immersed to erumpent
thought the bark of substrate, coriaceous, globose to subglobose, bldckyetallic iridescence,
the apex collapsing when digcking ostioles, wittQuellkoérper Peridiumcomposed obrown to
hyaline cells oftextura angularisto textura prismaticaMunk pores presenParaphysesabsent
Asci8-spored, arising from a hyalin@acentalike tissue, radially extending into the locule around
the Quellkérper from the base, unitunicate, clavate to cylindrical, apex rounded, apical ring
inconspicuous, with long pedicel, evanescekdcosporesuni- or bi-seriate, hyaline, aseptate,
ellipsoidal to reniform, smootkvalled, with a filiform, flagellaike appendage at each end,
guttulate Asexual morphUndetermined (adapted froBubramanian & Sekar 1990

Notesi The monotypicBiciliosporina was introduced as a genus in Coronophoracede an
typified by B. karwarensisn having subglobose ascomata, clavate to cylindrical asci and reniform
ascospores with a flagellke appendage at each end (Subramanian & Sekar 1990), thaser
genus was clarified as a member of Nitschkiaceae based @hohmygy (Eriksson & Hawksworth
1987, Lumbsch & Huhndorf 2010, Maharachchikumbura et al. 2016, Hyde et al. 2020e, Index
Fungorum 2021)We found that the ascospores Ritiliosporina are similar toJanannfeldtia
although the latter has polysporous asci.

Biciliosporina karwarensisSubram. & Sekar, Kavaka 18¢): 69 (1993) [1990] Fig. 15da e

Facesoffungi number: FOFO158

Saprobicon wood.Sexual morphAscomatasolitary to gregarious immersed to erumpent
thought the bark of substrate, coriacgoglobose to subglobose, black, with metallic iridescence,
the apex collapsing when diacking ostioles, wittQuellkérper Peridiumcomposed obrown to
hyaline cells oftextura angularisto textura prismaticaMunk pores presenParaphysesabsent
Asd 8-spored, arising from a hyaline placetite tissue, radially extending into the locule around
the Quellkoérper from the base, unitunicate, clavate to cylindrical, apex rounded, apical ring
inconspicuous, with long pedicel, evanesceXdécosporesuni- or bi-seriate, hyaline, aseptate,
ellipsoidal to reniform, smootivalled, with a filiform, flagellaike appendage at each end,
guttulate Asexual morphUndetermined (adapted froBubramanian & Sekar 1990

Material examined India, Karnataka, Karwar, upp Anmod, on dead twig, 22 November
1980, G. Sekar (IMB24681, holotype).

Known hosts and distribution on decayed wood in India (type locality) (Subramanian &
Sekar 1990).

Notes i Biciliosporina karwarensiswas introduced based on the specimen IMI324681
(Subramanian & Sekar 1990)Ve reexamined this sample and found that most of the ascomata
were shrivelled and collapsed, and no other structures could be found.

BotryolaBat. & J.L. Bezerra, in Batista et al., Publica¢des Inst. Micol. Recife 431: $4)(19

Saprobicon wood.Sexual morph Ascomatasolitary to gregarious immersed to erumpent
thought the bark of substrate, carbonaceous, cupuliform, globose to subglobose, black, with spinous
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setaeJacking ostioles, witiQuellkérper Peridiumcomposed obrown to hyaline cells ofextura
angularis to textura prismatica Paraphysesabsent Asci 4-spored, unitunicate, clavate to
cylindrical, apex rounded, with long pedicel, evanescéstosporesini- or bi-seriate, hyaline, -1
septate, oblong to cylindricalpm®othwalled, guttulate Asexual morph:Undetermined (adapted

from Batista et al. 1964)
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Figure 15 7 Biciliosporina karwarensisai b (IMI-IMI324681, holotypg cie (redrawn from
Subramanian & Sekar 199(). Material. bCollapsedascomata on the host.Sectional view of
ascoma. d Asci. e Ascosporé&yspastospora parasiticé (redrawn from Cannon & Hawksworth
1982). f Ascospores;Scopinella barbata gih (redrawn from Hawksworth 1975). g Ascus.

h Ascospored_oranitschkia viticolai (redrawn fromVasilyeva et al. 201D i Asci and ascospores;
Botryola tetraspermaj (redrawn from Batista et al. 1964)Asci and ascosporeSetiferotheca
nipponica ki m (redrawn from Matsushima 1995 Peridium with setae. | Asci. m Ascospores;
Janannfeldtia karwarensi n (redrawn from Subramanian & Sekar 1990). n Asci and ascospores;
Vittatispora coorgii oi g (redrawn from Chaudhary et al. 2006). o Ascoma. p Ascus. q Ascospores;
Rhagadostomella gregariaris (redrawn from Etayo 2002) r Ascospores. s AscCi;
Neochaetodpaerella thaxteriosporat (redrawn from Vasilyeva et al. 2012). t Ascus and
ascosporesTortulomyces thailandicusu (redrawn from Vasilyeva et al. 2013) Ascus and
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ascosporesScale barsb = 500um, ¢, k, 0=200um, i =50um, d, j, n, $u =20 ume, g, |, r=10
pm, h, m, pg=5um, f=2 um.

Notes i The monotypic Botryola was initially placed in Coronophoraceae, but was
subsequently clarified as a genus in Nitschkiaceae based on its ascomata sifriéarchiaea
(Batista et al. 1964, Erikssom& Hawksworth 1987, Lumbsch & Huhndorf 2010,
Maharachchikumbura et al. 2016, Hyde et al. 2020e)

Botryola tetrasperma&at. & J.L. Bezerra, in Batista, Bezerra, Castrilléon & Matta, Publicacfes Inst.
Micol. Recife 431: 13 (1964) Fig. 15j

Facesoffungi numbeFoF10159

Saprobicon wood.Sexual morphAscomatasolitary to gregarious immersed to erumpent
thought the bark of substrate, carbonaceous, cupuliform, globose to subglobose, black, with spinous
setae)acking ostioles, witfQuellkdrper Peridiumcompo®d of brown to hyaline cells ofextura
angularis to textura prismatica Paraphysesabsent Asci 4-spored, unitunicate, clavate to
cylindrical, apex rounded, with long pedicel, evanescéstosporesini- to bi-seriate, hyaline, -1
septate, oblong to cylimdal, smoothwalled, guttulate Asexual morph:Undetermined (adapted
from Batista et al. 1964)

Known hosts and distribution on decayed wood in Brazil (type locality) (Batista et al.
1964).

Notesi Botryola tetraspermavas collected from Manaus, Braah 20 February 1961
(Batista et al. 1964). We found that it is similarSetiferothecavhich has spiny ascomata and 4
spored asci, although the latter Ipasithecial ascomata withoQtuellkorper.

FracchiaeaSacc., Atti Soc. Venetdrent. Sci. Nat. 2(1)163 (1873)

Saprobicon wood.Sexual morphAscomatascattered tgregariousimmersed to erumpent
through the bark of substrate or superficial, carbonaceous to coriaceous, black, turbinate, globose to
subglobose, with brown to black, spinous setae, |gogtioles, sometimes with a small papillate
ostiolelike structure without an external opening, wipuellkérper incipientPeridiumcomposed
of brown to hyaline cells oftextura angularisto textura prismatica Munk pores present
ParaphysesbsentAscipolysporous, unitunicate, clavate to cylindrical, pedicellate or sessile, apex
rounded, apical ring inconspicuous, evanesca@stosporesarranged obliquely in the ascus in
several longitudinal rows, hyaline to yellowish, allantoid, ellipsoidal to cyitadrslightly curved,

Or 1-septate, smootivalled, mostly with guttulesAsexual morph:Undetermined (adapted from
Fitzpatrick 1924, Subramanian & Sekar 1990)

Notes i Fracchiaea is typified by F. heterogeneaand was clarified as a genus in
Nitschkiaceae #ised on ascomata wi@Quellkorper(Fitzpatrick 1924, Subramanian & Sekar 1990)
Subsequently,F. broomeanaand F. lunata were sequenced and these strains nested in
NitschkiaceagHuhndorf et al. 2004b, Mugambi & Huhndorf 2010) this study,Fracchiaeais
basal to the clade oAcanthonitschkeand Nitschkia (96%ML/1.00BY, Fig. 1).Coronophora
myricoidesis transferred ak. myricoidesbased on morphology and phylogene&sult(see notes
for F. myricoide$.

Fracchiaea heterogene&acc., Atti Soc. Venetdrent. Sci. Nat. 2(1): 163 (1873) Fig. 16
Facesoffungi numbeFoF 10062
Saprobic on wood. Sexual morph:Subiculumcomposed of numerous, brown to black,
branched, septate, sinuous hyph&ie8 um wide. Ascomata350' 600 um (¥ = 470 um, n = 5)
diam., scattered to denselgregarious immersed to erumpent through the bark of substrate or
superficial, sitting on a subiculum, carbonaceous, black, turbinate, globose to subglobose, the apex
collapsing when dry, tuberculate, surrded by dark brown to black, tiny spinesi 22 um high,
with a small papillate ostioleke structure without an external opening, wdnellkérper incipient
Peridium 36i 95 um wide, comprising three layers, outer layer composed of carbonaceous, black
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tisste; middle layer composed ofembranaceousiarkbrown to brown cells ofextura angularis
rare Munk pore preseninner layer membranaceoyscomposed of hyaline cells akextura
prismatica ParaphysesbsentAsci (731 )85/ 90(' 100) x 10i 15( 20) um (= 87 x 12um, n = 20),
polysporous, unitunicate, clavate to cylindrical, apex rounded, apical ring inconspicuous, with a
short pedicel, evanescemiscospores8i 12 x 1.5 2.5 um (® = 9.5 x 2um, n = 50),arranged
obliquely in the ascus in several longlinal rows, hyaline, allantoid to cylindrical, slightly curved,
aseptate, rarely-&eptate, smoottvalled, guttulate Asexual morphUndetermined (adapted from
Fitzpatrick 1924, Subramanian & Sekar 1990)

Material examinedi Italy, Veneto, Treviso, on daged branch ofAesculus Corylus
Rhamnustc., 1873, P.A. Saccardo (UREFS:BOT:F736393, isotype).

Known hosts and distributioii on decayed wood oResculus Alnus Buxus Corylus
EucalyptusLonicerg Morus, Myrica, Pinus Quercus RhamnusRubusetc.in Brazil, France, Italy
(type locality), India, the USA (Saccardo 1873a, Fitzpatrick 1924, Subramanian & Sekar 1990).

Notesi Fracchiaea heterogenewas introduced bysaccardo (1873bjrom Italy and is
characterized by tuberculate ascomata, polysporatisaad allantoid ascosporésaccardo 1873a,
Fitzpatrick 1924, Subramanian & Sekar 1990). Speci&36393collected by Saccardo from
Italy, in 1873 is consistent with the specimen information described by Saccardo (1837a, b).
Therefore, we state thatPS:BOT:F736393 is isotype df. heterogenea

s ‘:-Jf} o A
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Figure 16 7 Fracchiaea heterogeneaqUPSUPS:BOT:F736393, isotype a Material label.
b Material ¢ Gregarious ascomatd Ascomaerumpent through the bark of host Ascoma cross
section. fSeptatehyphae g Munk pores(arrow). h Peridium. i Spine on ascomal JAsci. m
AscosporesScale bars:id = 500 um, e = 200 pm, h = 100 um,ifl £ 50 um, i = 20 um, g,m =
10 um.

Fracchiaea myricoidegH.X. Wu & K.D. Hydeg S.K. Huang & K.D. Hydegomb. nov.

Basiorym 1 Coronophora myricoidedH.X. Wu & K.D. Hyde, in Hyde et al., Fungal
Diversity 80: 164 (2016)
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Index Fungorum number: IF558200

Notesi Coronophora myricoidess characterized by tuberculate ascomata and polysporous
asci, which are similar to the type sjs ofCoronophoraC. gregaria(Hyde et al. 2016)Hyde et
al. (2016) sequencedC. myricoides (IFRD 9201), but lacked discussion on its phylogenetic
analysis. In this study, strain o€. myricoides (IFRD 9201) is sister toFracchiaea
(100%ML/1.00BY) in Ntschkiaceae (Fig. 1). In additiorC. myricoidesis also similar to
Fracchiaeawith tuberculate ascomata and polysporous asci. We thereforelacgricoidesin
Fracchiaeabased on morphology and phylogeneésult

GroenhiellaJgrg. Koch, E.B.G. Jos&& S.T. Moss, Bot. Mar. 26(6): 265 (1983)

Saprobicon wood. Sexual morph:Ascomatasolitary to gregarious superficial sitting on
rarely developed subiculunearbonaceous to coriaceous, brown to black, reniform to subglobose,
collapsing or laterally cadipsing when dry, lackingstioles. Peridium composed oforown to
hyaline cells oftextura angularisto textura prismatica Pseudoparaphysesumerous, septate,
constricted at the septa, unbranched or branabheghescentAsci 8-spored, unitunicate, arising
from a hyaline placentbke tissue, radially extending into the locule from the base, broadly
clavate, with long pedicel, evanescefsscosporediyaline when young, becoming pale brown to
brown, broadly fusiform to ellipsoidal, with papillate at each ,ehdeptate, smoottvalled,
guttulate. Appendagesnitially mucilaginous sheathke and encapsulate the whole ascospore
becoming fragment to give rise at each end and middle septsexual morph:Undetermined
(adapted fronKoch et al. 1983)

Notesi The monotypicGroenhiellawas introduced as a lignicolous marine fungus and
initially placed in Coronophoraceg&och et al. 1983). It is characterized bijack ascomata,
clavate asci and-&eptate ascospores with fragmented sh@édich et al. 1983)Later, this genus
was transferred as a member of Nitschkiaceae (Eriksson & Hawksworth 1987, Lumbsch &
Huhndorf 2010, Maharachchikumbura et al. 2016, Hyde et al. 2020e, Index Fungorum 2021)

Groenhiella bivestialgrg. Koch, E.B.G. Jones & S.T. Moss, Bot. Ma{626265 (1983) Fig. 17

Facesoffungi numbeFEoF 10063

Saprobicon wood. Sexual morph:Ascomatasolitary to gregarious superficial sitting on
rarely developed subiculunearbonaceous to coriaceous, brown to black, reniform to subglobose,
collapsing o laterally collapsing when dry, lackimmgstioles.Peridium27i 60 um wide, composed
of brown to hyaline cells afextura angularigo textura prismaticaPseudoparaphysesumerous,
septate, constricted at the septa, unbranched or bramsfzaeiscentsci (25 )35 40 x 13/ 20 pm
(6= 38 x 16um, n = 10) at ascospoieearing part8-spored, unitunicate, arising from a hyaline
placentalike tissue, radially extending into the locule from the base, broadly clavate, with long
pedicel, evanescemscospored 2i 15 x 6/ 9 um (¢ = 14 x 8um, n = 30),hyaline when young,
becoming pale brown to brown, broadly fusiform to ellipsoidal, with papillate at each end, 1
septate, smoottvalled, guttulate Appendagesnitially mucilaginous sheathke and encapsulate
the whole ascosparéecominga fragmentat each end andt middle septumAsexual morph:
Undetermined (adapted frooch et al. 1983)

Material examined Denmark Grgnhgj, west coast of Jutland, on strongly decayed drift
wood deposited at base of white dune, partly buimesand, 16 November 1975, J. Koch (NY
1315723, microslide oholotype, from the holotype IMI260599 and the slides made by J.J.
Kohlmeyer).

Known hosts and distribution on decayed wood in Denmark (type locality) (Koch et al.
1983).

Notesi Groenhiella livesta was introduced byoch et al. (1983) from Denmark. Weere
unable to obtainthe holotypelMI260599. Therefore, we examined the permanent slides of
IMI260599 made by Kohlmeyer, which were deposited as a microslide of holotyp3h6723.
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Figure 17 7 Groenhiella bivestiaain (NY-1315723, microslide of holotypeo (redrawn from
Koch et al. 1983)ai b Ascoma cross section (b in blue colouring ageiit).Reridium & f Asci.
gi 0 AscosporesScale bars:id = 200 um, €¢d =50 pm, f, n =20 um, ejgn =10um,0=5 um.

JanannfeldtiaSubram. & Sekar, Kavaka 182): 69 (1993) [1990]

Saprobicon wood.Sexual morphAAscomatasolitary to gregarious immersed to erumpent
thought the bark of substrate or superficial on decorticated wood, coriaceousmbrameeous,
globose to subglobose, dark brown to black, the apex collapsing whelaakipg ostioles, with
Quellkorper, sitting on thin subiculum composed of brown, septate hypbeadiumcomposed of
brown to hyaline cells aextura angularigo texiura prismatica Munk pores presenParaphyses
absent Asci polysporous, arising from a hyaline placelika tissue, radially extending into the
locule around theQuellkérper from the base, unitunicate, clavate, apex rounded, apical ring
inconspicuous, hcelate, evanescenfAscosporeoverlapping, hyaline, aseptate, bshaped to
reniform, smootkwalled, with a filiform, flagellalike appendage at each end, guttul#@sexual
morph:Undetermined (adapted froBubramanian & Sekar 1990)

Notesi The mondypic Janannfeldtiais typified byJ. karwarensis and has clavate asci and
reniform ascospores with filiform appendage at each(8otramanian & Sekar 1990)his genus
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was initially placed in Coronophoral€Subramanian & Sekar 199®ut assigned to Michkaceae
(Eriksson & Hawksworth 1987, Lumbsch & Huhndorf 2010, Maharachchikumbura et al. 2016,
Hyde et al. 2020e, Index Fungorum 2020 found thaflanannfeldtiais similar toBiciliosporina

in having subglobose ascomata wi@uellkdrper, clavate ascand ascospores with filiform
appendage at each end, although the latter4{spsi@d asqiSubramanian & Sekar 1990)

Janannfeldtia karwarensisSubram. & Sekar, Kavaka 18¢): 70 (1993) [1990] Fig15n

Facesoffungi number: FOFO160

Saprobicon wood.Sexual morph: Ascomatasolitary to gregarious immersed to erumpent
thought the bark of substrate or superficial on decorticated wsittthg on thin subiculum
composed of brown, septate hyphaeriaceous to membranaceous, globose to subglobose, dark
brown to back, the apex collapsing when drlacking ostioles, withQuellkérper Peridium
composed obrown to hyaline cells aextura angularigo textura prismaticaMunk pores present
ParaphysesbsentAscipolysporous, arising from a hyaline placehte tissue, radially extending
into the locule around th@uellkérperfrom the base, unitunicate, clavate, apex rounded, apical ring
inconspicuous, pedicellate, evanescéscosporeoverlapping, hyaline, aseptate, bshaped to
reniform, smootkwalled, with a filiform, flagella-like appendage at each end, guttul#sexual
morph:Undetermined (adapted froBubramanian & Sekar 1990)

Known hosts and distribution on decayed wood in India (type localitfubramanian &
Sekar 199Q)

Notesi Janannfeldtia &rwarensisis characterized by subglobose asconaté;sporous asci
arising from a hyaline placentke tissue, radially extending into the locule around the
Quellkorperfrom the baseand ascospores with filiform appendage at each @ubramanian &
Seka 199D).

Lasiosphaeriopsi®. Hawksw. & Sivan., in Hawksworth, Trans. Br. mycol. Soc. 74(2): 371 (1980)

Saprobicor parasiticon lichen.Sexual morphAscomataperithecial gregarious superficia)
sitting on a subiculum composed of brown, septate hypteéonaceous, turbinate, obovoid to
subglobose, black, tuberculatestiolate, withperiphysesPeridiumcomprising black carbonaceous
tissues at outer layer, inner layer composed of membranad®ous) to hyaline cells ofextura
angularis to textura pismaica, Munk pores presenParaphysesabsent or cylindrical, septate,
constricted at the septurAsci 2-, 4- to 8spored, unitunicate, clavate to cylindrical, apex rounded,
apical ring inconspicuous, with long pedicel, evanesc&atosporesuni- to bi-seride, broadly
fusiform, hyaline, aseptate when young, becoming brown to dark broseptate, rarely muki
septate, sometimes constricted at the septum, sma@itbd, guttulate. Asexual morph:
Undetermined (adapted frollawksworth 1980, Pére@rtega &Halici 2008).

Notesi Lasiosphaeriopsisa lichenicolouggenus, typified byL. salisburyihas tuberculate
ascomata, clavate asci and broadly fusiform ascosgbl@sksworth 198Q)Lasiosphaeriopsis
species were reported dmumygdalarig Peltigera Pilophorus Porpidia, Stereocaulonn America,
Asia and Europ€PérezOrtega & Halici 2008) This genus was initially placed in Coronophorales
(Hawksworth 198Q)and subsequently assigned to Nitschkiadgaiksson & Hawksworth 1987,
Hyde et al. 2020e, Index Fungon 2021)

Lasiosphaeriopsis salisburyd. Hawksw. & Sivan., in Hawksworth, Trans. Br. mycol. Soc. 74(2):
373 (1980) Fig. 18
Facesoffungi numbeFoF 10064
Saprobicor parasiticon lichen.Sexual morphAscomatal 70 310x 210/ 370 um (&= 245 x
310 um, n = 10),perithecial,gregarious superficia) sitting on a subiculum composed of brown,
septate hyphad&i 7 um wide, carbonaceous, turbinate, obovoid to subglobose, black, tuberculate,
ostiolate, with periphyses Peridium 35110 um wide, comprising three layers, outer layer
composed of black carbonaceous tissues; middle layer composed of membranaceous, dark brown to
pale brown cells oftextura angularis rarely Munk pores presentinner layer composed of
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membranaceousyaline cells otextura prismaticaParaphysegli 9 um wide, cylindrical, septate,
constricted at the septyravanescenfAsci(90i )1001 110( 120) x (14i )16 18(1 22) um (¥ = 105 x
17 um, n = 20),2- to 4spored, unitunicate, clavate to cylindrical, apex rounded, apical ring
inconspicuous, pedicellate, evanescéstospore$22i )25 30( 35) x 6.5/ 9 um (%= 27 x 8um, n
= 50), bi-seriate, broadly fusiform, hyaline, aseptathen young, becomings®ptate and brown to
olivaceous brown at middle cells, constricted at the septum, smadigd, guttulate Asexual
morph:Undetermined (adapted frollawksworth 1980).

Material examined UK, England, Lancashire, Ainsdale, Hillsi&ndhills, on thallus of
Peltigera rufescen®3 March 1951, G. Salisbruy (IMI0468, holotype).

Known hosts and distribution on thallus ofPeltigera rufescengPeltigeraceae) in the UK
(type locality) (Hawksworth 1980).

Notesi Lasiosphaeriopsis salisioyi is similar toRhagadostoméchenicola but differs from
it in the possessing of -§eptate ascospores, whereas those of the latter idrseptate
(Hawksworth 1980).

Figure 181 Lasiosphaeriopsis salisbury({IMI-80468, holotypke a Material labelbi d Ascomata
on lichen. eSubiculum composed of brown, septate hyplideeridium g Ostiole. i Asci with
paraphyses. | Munk porel & Ascospores. Scale bars: b #nin, ¢ = 500 um, d = 200 um, e = 100
pm, fii =50um, Kko=20 pmj=10um.

Loranitschkia Lar.N. Vassiljeva, Mikol. Fitopatol. 24(3): 207 (1990)

Saprobicon wood.Sexual morphAAscomatascattered tgyregarious superficial sitting on
thin subiculum pyriform to subglobose, tuberculate, black, the apex collapsing whetadking

924



