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Abstract

Studies of plantissociated\scomycotare topicalas they have varied life modes depending
on their hosts in different ecosystemnls Italy, Fagales are economically and ecologically
important plants, especially in the Alps and Apennmeuntain ranges Fagales species host
numerous ascomycetous species, comprising endophytes, saprobes, or patflegetiseved data
from 308 publications from 1873 to 2021 and listed A88omycotan Fagalesin Italy. Among
these, 696 were identified at the spedeveland80 at the genus levdDocumented taxa belong to
Pezizomycotina(746), Saccharomycotina2), Taphrinomycotina(5), and Ascomycotagenera
incertae sedis(23) Sordariomycetesre dominan{34%), followed by Dothideomycete$24%),
Lecanoromycets (16%), and Leotiomyceteg11%) Distribution maps were provided for the
occurrence ofagalestrees andDothideomycete€urotiomycetesLeotiomycetesPezizomycetes
and Sordariomycetedaxa Lichenized taxa were excluded from the mappilge provided
additions to Valsariaceae (Valsaria rudis) in Dothideomycetes Coryneaceae (Coryneum
modoniun), Melanconiellaceae (Melanconiella flavovirens and M. meridionalig, and
WoswasiaceaéWoswasiaatropurpureg in SordariomycetesThese taxa represent a novel thos
record, a provincial recoycand four regional records in Italspecies boundaries were defined
using polyphasic approachda addition, taxonomic notes were provided for each reported, class
including incertae sedis genera.The study provides informan on thetaxonomy, hosts and
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distribution ofAscomycotan Italy to encouragéurther research related to important plant species
Keywords 1 checklisti hostfungal distributiori morphologyi phylogenyi taxonomy
Introduction

Ascomycota

Fungi areone of the largest eukaryotic kingdoms, wétleurrent estimate of.51 12 million
species and this diversity is highly uncertaffiHyde et al 2020, Llcking et al 2021) Fungal
species represent an extremely heterogeneous ,gemgpAscomycotais the lagest phylum
comprising around 92,700 extant spedidanki et al 2022, with an estimated origin of 65650
million years agdSaitta et al2011, Taylor et al2015, Bennett & Turgeon 2018enanayake et.al
2021) Some are cosmopolitan and often spe®ain specific habitat requirement{&riksson
2009 Many are plantassociated and microscopic but include some largefung, morels, and
truffles (Sennlrlet et al 2007, Saitta et a011) .

The classification ofAscomycotahas been updated sevetanes Periodic outlines of
Ascomycotawere published by Lumbsch & Huhndgi2010 and Wijayawardene et .af{2018,
2020, 2022 .Wijayawardene et al(2022 accepted three subphyla iAscomycota viz.,
Pezizomycotina Saccharomycotina and Taphrinomycotia. Pezizomycotinais the largest
subphylum and includes a majoritytbkfilamentous, fruiting body producing specigdames et al
2006, Saitta et al2011, Wagensommer et. #2018 Ascomycotageneraincertae sedisis an
unclassified grouphat comprise approximately 1,544 genera and requimmlecular analyses to
stabilize their taxonomic placemeri@ijayawardene et ak021) .

Italian Ascomycotaand Fagalescommunity

Mycology has a long tradition in Europejhere G. De Notaris (1805 1877, V. Cesati
(1806 1883, and P A. Saccardq1845 1920 were some of the most famous Italian mycologists
(Phukhamsakda et.&1020, Wijesinghe et a20213 Knowledge of fungal taxonomy, distribution,
ecology, and status in Europe is exteng®aitta et al2011) In earlier treatments, considerable
attention was given to macrofungascomycotastudies such as trufflg€iccarelli 1564, while
microfungal studies were concerned with only a few t@anturella 1991, Bernardin 2019,
Wijesinghe et al20218 The majoity of Ascomycotatudies were started in the early"@ntury
in Italy based on morphological observatiq@sicconi 1988Graniti 199) In the last few years,
many microfungi have been recorded in different Italian hahji&issen et ak010, Rodolfiet al
2016, Thambugala et.&017a, b, Jayawardena et2018, Wanasinghe et.&018, Liu et al2019,
Marin-Felix et al 2019, Hyde et al2020h Abeywickrama et al2022 Current fungal taxonomy
benefits from a combination of morphology, DNvased molecular analyses, ecolagwnd
chemical profiles to resolve species lin(ifdors et al 2016, Skrede et a2017, Haelewaters & De
Kesel 2020, Maharachchikumbura et daD21, Wijesinghe et al2021a, h Medardi (2009
publishedtheatlas of ItalianAsmmycotawith 400 illustrated taxarhis atlas provides morphology,
anatomy, biology, ecology, a glossary, and numerous identificationMedardi 2006 However,
all these datareavailablein Italian,and only identification keys were provided in Esbli

Italy lies in soutkcentral Europe with a continental landmass in the north, a ceougiern
peninsular landmass, and two main islaritdlencompasses a wide variety of different biomes with
a high number of species and a high rate of enderfisinate et al 2015, Nimis 201p Italy hosts
the majority of the European vascular flora due to its latitudinal extension from the Alps to the
Mediterranean Basi(Cristofolini 1998 According toNimis (2016) Italy can be subdivided into
biogeographic regia namelythe Alps, high Mediterranean mountains, montane beech forests,
submediterranean deciduous forests, and the Mediterrabe&ane Fagales species play an
important role at higher elevatianBhe native and foreign taxa of ItaligRagalesbelong tofour
families, viz, Betulaceae(birch), Casuarinaceagsheoak), Fagaceae(oak), and Juglandaceae
(walnud (Bartolucci et al2018, Galasso et.&2018 In this investigation, we aimed to-oeganize
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and analye information on the taxonomy, diversitynda ecology of Fagalesinhabiting
Ascomycotan Italy. Italian Fagalesspecies are listeid Table 1

Table 1Classification ofFagalesspecies and their ecological status in ltaly

Family Genus Specied Statu® Reference
Betulaceae Alnus Alnusalnobetila (Ehrh  K.Koch N Bartolucci et al(2018
A. cordata(Loisel. Duby* E,N
A. glutinosa(L. (aertn N
A.incana(L. Moench N
Betula Betulaaetnensifaf.” E,N Bartolucci et al(2018
B. nanalL. subspnana N
B. pendulaRoth N
B. pubescen&hrh N
Carpinus CarpinusbetulusL. N Bartolucci et al(2018
C. orientalisMill . subsp orientalis N
Corylus CorylusavellanalL. N Bartolucci et al(2018,
C. colurnalL. CA Galasso et a(2018
C. maximaMill . CA
Odrya Ostryacarpinifolia Scop N Bartolucci et al(2018
Fagaceae Castanea CastaneasativaMill . N Bartolucci et al(2018
Fagus Fagussylvatical . subsp sylvatica N Bartolucci et al(2018
Quercus Quercuscerris L. N Bartolucci et al(2018
Q. cocciferaL. N
Q. congesteC. Presl N
Q. crenataLam." (Q. cerris® Q. sube) N Pignatti(1982),
Cristofolini & Crema
(2005)
Q. dalechampiiTen” N Bartolucci et al(2018
Q. frainettoTen N
Q. ichnusaeMossa, Bacch& Brullo” E,N Bartolucci et al(2018,
Galasso et a(2018
Q. ilex L. subspilex N Bartolucci et al(2018
Q. ithaburensisDecne.subsp macrolepis N
(Kotschy) Hedge & Yalt®
Q. leptobalanaGuss E,N Bartolucci et al(2018,
Peruzzi et al(201H
Q. petraea(Matt. Diebl. Portal of the Flora of
Italy (2027
Q. petraea(Matt. liebl. subsp E,N Bartolucci et al(2018,
austrotyrrhenicaBrullo, Guarino & Siracusa Peruzzi et a{2015
Q. petraea(Matt. liebl. subsp petraea N Bartolucci et al(2018
Q. pubescenyVilld. subsp pubescens N
Q. pyrenaicawilld. N Bartolucci et al(2018
Q. robur L. Portal of the Flora of
Italy (2027
Q. robur L. subspbrutia (Ten ®.Schwarz N Bartolucci et al(2018
Q. robur L. subsprobur N
Q. rubraL. 1A Galasso et a(2018
Q. shumardiiBuckley CA
Q. suberL. N Bartolucci et al(2018
Q. trojana Webb subsptrojana N
Juglandaceae Juglans Juglanscinereal. CA Galasso et a(2018
J. nigra L. 1A
J.regialL.c N Bartolucci et al (2018
Pterocarya Pterocaryafraxinifolia (Lam. $pach NA Galasso et a(2018
Casuarinaceae Allocasuarina Allocasuarinaverticillata (Lam. ).A.S. CA Galasso et a(2018
Johnson
Casuarina Casuarinacunninghamianalig. subsp CA Galasso et a(2018
cunnindhamiana
C. equisetifolial . NA
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& Alnuscordata(= Betulacordatg), " E: Italian endemicN: native, CA casual alien, NAnaturalized alien, |1A
invasive alien® cryptogenic a doubtfully native taxon, whose origin of ocrce in Italy is unknow', hybrid
species! taxonomicallydoubtful

Beech forestgFagussylvaticg are the main characteristic of the Italian mountaéxseptin
the Sardiniaregion (Nocentini et al 2009 Fagussylvaticais found prevalentlyin the northern
Apennines andnontanebeech forests from the Mediterranean region to the beginning of boreal
forests at the southern latitudinal limit, at elevations ranging from 300 to 2,00@igrsatti 1998,
Luchi et al 2015, Nimis 201§ The ader plantsoccur in the Mediterranean satountain and
mountain belt, includind\nuscordata(ltalian alde in the southermills and mountaingCaudullo
& Mauri 2016, while birch trees, includin@etulapendula(silver birch andB. pubescengdowny
birch), are ypical at the higher elevational limit because of their cold hardin@sesck et al2016 .
The Mediterranean belt and Sicilian vegetation mainly consisfQoércusilex and Q. suber
woodlands and to a less extent Q. petraeaand Betula aetnensig(Venturella & Saitta 200p .
Also, submediterranean deciduous forests are dominatedCénpinus Fraxinus Ostryg and
Quercus(Nimis 201§ Carpinusbetulus(common hornbeanC. orientalis (oriental hornbeain
andOstryacarpinifolia (European hojhornbeam mainly occu in southern ltaly buareabsent in
Sicily and Sardinia(Pasta et al2016, Sikkema et alR016, Sikkema & Caudullo 2016, Acta
Plantarum website, accessed on September) 2021ylusavellana(European or common ha}ét
economically important dr hazelnuts that aréraditionally cultivated in Campania, Lazio,
Piedmont, and Sicily in Italywhich is the secondargest producer of hazelnuts after Turkey
(Santori et al2010, Me & Valentini 2006, Enescu et 2016, Linaldeddu et a016g Castarea,
Fagus and Quercusspecies also have economic importance as tiniBenpson 201p Some
Italian sites withmixed Fagalesvegetation and-agaceaeforests are showifFigs 1 2) The
different leaf structures of son@galestrees, includindg-agusandQuecus (Fagaceagas well as
CarpinusandOstrya(Betulaceagare also show(Fig. 3) .

Fig. 1 7 Landscapes of mixed vegetation wiBagalestrees in ForHiCesena Provincea, b.
Corylus Fagus Ostryg and Quercusspecies, c¢Ostryg Fagus Quercus Corylus and Alnus
cordatg d. Quercus pubesceradOstrya carpinifolia(Apennine Mountains at the bgckPhotos
by E Camporesi
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Fig. 27 ltalian sites ofFagaceaean different seasons, b. Fagusspp in autumn, bPrevalence of
Fagus sp. in autumn, c Castaneasativa in winter, d Quercussp in winter. Photos by E
Camporesi

Fig. 31 Broad leavesa. Quercuspetraea b. Ostryacarpinifolia, c. Fagussylvatica d. Carpinus
betulus Photos by ECamporesi
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Fungi interact with plants in terrestriat@systemscontribuing to their functioning and
stability (Lutzoni 2018 Parasitism, mutualism, and saprotrophy are considered critical to the
success of funggllant interactions and their respective macroevolutionary procéks&=oni
2018 Studies a the diversity of planaissociated lItalian fungi are in progreséedardi 2006,
Saitta et al2011) The biodiversity in the Italian mountains changes alaltigudinal gradients
with significant vegetational chang@garignani & Blasi 2012, Granito et.&2015 The effects of
elevations and vegetational changes on wiabdbiting fungi have rarely been studigranito et
al. 2015 However,a few studies suggestdtiat species richnesscreases witlelevation,due to
the higher water resources and leaman influence ithe mountainsby affirming the significant
amounts of dead woouhass at higher elevatiorfKiffer & Sennlrlet 2005, Pouska et .a2010,
Ziaco et al2012, Granito et ak015 .

Several mycological studies were conductedQurercusspecies in Italy during the last
decadesNearly half of the~agalesbelong toFagaceagincludingmanyQuercusspeciesSaitta et
al. (2004 and Venturella et ak2007) reported several lignicolous ascomycetesQurercusilex
woods growing up to 1,550 msl Sicily. Ragazzi et al(2003 investigated the endophytic fungal
communities inQuercuscerris, Q. pubescensandQ. robur at different sites in central ItaljHost
specificity, hosipreference, and pathogenicity of some fungal tax®oercusspp werediscussed
(Butin & Kowalski 1983, Kowalski & Kehr 1996, Ragazzi et 8099a, b, Ragazzi et.&2003 .
Important plant pathogens such @&sbakia dryina (Harrington & McNew 2018 Taphrina
caerulescengSpooner 200)f Microsphaeraalni (Spaulding 196}, ard Diplodia mutila (Alves et
al. 2009 have been reported to cause oak tree diseases

Deadvood represents approximatelyi30% of the total biomass of native forests in Italy
and provides carbon and nutrients required for ecosystem functi(Bmagly & Wakinson 1995,
Saitta et al2011) Decaying trees, snhags, fallen branches, and logs are signifazanutrient
recycling and are primarily affected by funghmong woodinhabiting Ascomycota many
Sordariomycetessuch asXylariales were reported as theost dominant fungal taxa associated
with decaying woodSpatafora et al2006, Saitta et aP011) The first comprehensive study of
wood-decaying ItalianAscomycotaand Basidiomycotavas provided bySaitta et al. (2011)They
havelisted 341Pezizomycotia (24 orders, 57 families, and 138 generaAscomycotand 1,241
taxa inBasidiomycotaThe highest number of taxa recorded was fifeagussylvatica(73 taxa
(around 79 are from beech forests in Italian protected grdfaiowed byQuercusspp (70 @axg
andAlnusspp (42 taxa Saitta et al. (2011provided the foundation for future studies to survey
Ascomycotan woody plants in Italy and proposed to expand the knowletiBezizomycotinan
decaying wood with regional and national checklisséudes related toFagalesinhabiting
Ascomycotavere published in different provinces of Itglyunghini et al 2013, Dissanayake et al
20164, b, 2017a, b, Hyde et 2017, 201920200 Tibpromma et al2017, Gheza 2019, Morales
Rodriguez et al2019, Li etal. 2020, Shang et a2020 .

Leaf litterinhabiting microfungi are another significant group in Italian forest ecosystems
According to Maggi et al(2005 andZucconi & Pasqualetti (200,/)he diversity of soil and litter
microfungi and their decompdiin in the Mediterranean regiare strongly affected by climate
However, only a few studies have been carried out on leaf litter decomposition and fungal
taxonomy in Mediterranean environmentgducconi & Pasqualetti (2007)nvestigated the
microfungal dsemblage iQuercusilex leaf litter in selected coastal stands in Tuscany during the
spring and autumnn this study, 115 fungal taxa were identifiadpong whichBeltraniarhombica
andB. quernawere the dominant colonizefducconi & Pasqualetti 200.7

Pardatscher & Schweigkofler (2008)vestigated the endophytic and epiphytic microbial
diversity associated witluglansregia in South Tyrol (northern Italy Of the 3,742 isolates
obtained from leaves, fruits, and wooden twigs, 3,233 were classifiddr 25 ascomycetous
genera in 15 families, vizAspergillaceagBotryosphaeriacegeCladosporiaceaeDiaporthaceae
Didymellaceag Glomerellaceag Melanconidaceae Mycosphaerellacege Nectriaceae
PlectosphaerellaceaePleosporaceae Ploettnerulaceae Saccotheciaceae Sclerotiniaceag and
Torulacea(Pardatscher & Schweigkofler 200%argano et al2009 investigated théscomycota
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and Basidiomycotaliversity in Sicily and more than 500 taxa were reponpeeddominantlyfrom
Quercusilex and more than IDtaxa fromFagus sylvaticawoods In addition, 200 taxa were
reported fromQ. suberand Castaneasativa Thesedata, however, are scatterathongdifferent
scientific sources

Key morphologiesof Ascomycotaon Fagales

The members dfagalesare broadlydistributed in Italy and provide multiple substrates to be
richly colonized byAscomycota The sexual morph and the coelomycetous or hyphomycetous
asexual morphs anehysically differentiated by the fruiting bodies on hosts and substr&@se
fruiting structures are superficial on the host surface, witihersare immersed, sertinmersedor
erumpent Sometimes, ascomata or ascostromata vary from separated to aggregated on the
substratewith or without ostiolesThe peridium can be evenly or unevenlickened from top to
bottomand on botrsides, with several cell layerSome key morphologicalharacteristics of the
fruiting bodies ofAscomycotasuch as shapes, positions, and distribution on their host substrates,
are illustrated in Fig4.

Fig. 41 Host specimens with ascomata and their vertical sec@dns2 Superficially distributed,
raised mass of hyphae or sporodochium Raitellariopsis atrovinosa on the woody surface
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(Karunarathna et al020; bli b3. Semiimmersed conidiomata dmmersdiscosiaeucalyption
the leaf surfacgHyde et al 2017); clic3. Semiimmersed ascostromata &illia italica that
erumpent through surface cracks with wadleloped ostiole§Tibpromma et al2017); d1id3.
Dark-colored colonies stand on the woody sudfadth partly immersed mycelia bfyphomycetous
Helminthosporiumitalicum (Tian et al 2018; elie3 Immersed or erumpent ascomata of
Montagnulajonesii that scattered on the woody substrate with short os(itéenakoon et al
2019 Scale barsb2 =1 mmd1, cic2=500em,c3 =200em, d2=100em, &, e3= 50 em, b3

= 20 &m.

The fungal spores are differentiated mainly by their shape, septation, and pigmeRtation
some taxa, spore color ranges from hyaline to strongly pigmented at m&potrgs bsome taxa
are hyaline throughout their life cycleSome spores are aseptatdile some vary from unito
multiseptated In addition, some are muriform and have longitudinal and transverse. septa
Examples of gore morphologies are illustrated in Fig

\

Fig. 51 Spores of ItaliarAscomycotaA. Hyaline sporesa. aseptate spores dfelanopsfagicola
(Li et al. 2020; b. uniseptate spores éihgustimassarinaylvatica(Hyde et al 2019, c. 3-septate
spores olmmersidiscosiaucalypti(Hyde et al 2017); B. Pigmented sporesl. aseptatespores of
Melanconiumcapinicola (Wijayawardene et ak0160); e. uniseptate spores dalsariarudis (this
study); f. 3-septate spores dontagnulajonesii(Tennakoon et akR016; gii. multi-septate spores
of g. Pseudocamarosporiuntamporesii(Hyde et al 20200, h. Scolicosporiummacrosporium
(Wijayawardene et aR0160 andi. AsterosporiumasterospermuniWijayawardene et ak016h .
Scale barsh=5 O0m,dic,édg=1 0m,&a, dj=5em.
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Rationale

The biodiversity ofvood-decayingfungi in Italy is still being evaluated, and published data
still need to be compiledDocumentingthese scientific data on a single platform highly
informative and serfriendly, but it is challenging taecord unpublished dai@Vijesinghe et al
2021a) .Currently, the online databases fptantassociateditalian microfungi and lichens
(https itallanmicrofungiorg and https italic.unitsit/) are being implementé, respectively
(Wijesinghe et al2021a, Nimis & Martellos 2022 Additionally, regional or national atlases,
monographs, and checklists with ecology and distribution data offer a precise assessment of species
richness in Italy(Saitta et al2011, Wagensmmer et al201§. Among these, ahecklist can be
considereda useful tool to evaluate species diversity and a precious source of ecological
information to understand threats and manage protected areas and(@oegtsigno et ak011) .
Many checklistsof fungi are available in Europe, including Italjhese include the checklists of
Ascomycotan Sicily produced by Venturella and Greu{@®91) and Compagno et .af2011), a
checklist ofAscomycotavith 106 taxa by Angelini et a{2016, a checklist ofL08 Pezizomycotina
taxa including red list data by Wagensommer ef{2018, and a checklist of seven families of
Ascomycotaby Venanzoni et al(2019 from Umbria Furthermore, a checklist of macromycetes
with 99 ascomycetousaxa was published by lllicet al (2015 for Bologna in EmiliaRomagna
Saitta et al. (2011provided a hosbased updated checklist for 341 ItalidecomycotaHowever,
an updated~agalesinhabiting fungal checklist is still unavailable, even thoulgagalesspecies
cover a considable landmass and provide high economic vatuéungal checklist with updated
taxonomic placements can be used as a handy guide for mycologists

Historical Ascomycotastudies were basedompletelyon morphology and the accurate
taxonomic placements gome taxavould need to be validateoy adding their DNA sequence
data Therefore, recollecting fungal specimens from their type localities or elsewhere can be useful
to stabilize their taxonomic placemerntdso, additional collections will be served egitypes and
authentic herbarium materials of extant speeid®n original materials have been lost are
availablein poor condition(Wijesinghe et al20213 Accurate species identification based on
morphamolecular phylogenyill expand the knowledgef hostfungal relationships in termasf
hostrecurrencen Italian Ascomycota

Despite the taxonomythe ecology and geographyof fungi are prerequisites to
understanohg fungal diversityand conservatiariWagensommer et .al2018 mentioned that the
main reason for the lack of fungal conservation protocols is the challenge of collecting data on
fungal populations and geographic distributiokany paststudies on fungal taxonomwpcked
geographicaldatg and sometimes only the country or part of the oemtiwas given Hence,
mycogeographical knowledge is incomplete and scattdfeavever, in recent decades, many
studies reported the GP&lobal Positioning Syste)mpositioning datato overcome this issue
(Danti et al 2002, Lunghini et al2013, Montecclu & Faccoli 2014, Raimondo et.&2016,
Panzavolta et al2018, Nascimbene et.a2021) Gathering scattered geographical data into a
comprehensive mapping database will support minimizing the knowledge gaps in mycogeography

The aim of the study

The man objective of this study is to understand tbentext of Fagalesinhabiting
Ascomycotdn lItaly. We survewd the scattered scientific data from published sou(sentific
journals, books, book chapteesddatabasgson Ascomycotaand providd an updéed checklist
with current taxonomic resolutions by following the accepiatines In addition, we colle&d
distribution data for species in the checklist and exednour knowledge of hostungal
distribution In addition, we performed taxonomic stuslidbased on morphmolecular and
phylogenetic analyses of five extant taxaSardariomycetegCoryneaceagMelanconiellaceage
andWoswasiacegeand inDothideomycetegvalsariaceag described ashe new host provincial
and regional records from Italy We presenéd morphological illustrations, comprehensive
descriptions, and muitiene phylogenetic analyses to delithie collected fungal taxarhis study
will serve as a baseline data source for future studies to compile scattered mycological data
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important plant species and encourage taxonomic studiésagalesinhabiting fungi in different
Italian regions

Materials & Methods

Checklist: Data recording

The checklist datavere retrieved from published articles, boo&adonline databases such
as theUSDA databaséFarr & Rossman 2022nd the Italian microfungi web pagé/ijesinghe et
al. 20213 Fungal classes, orders, families, genera, species, and their associateceossed in
alphabetical ordetAscomycotalassification is arranged acdimg to Hongsanan et.gR020a, b
and Wijayawardene et.g2020, 2021, 2022 The Index Fungorun{2022), the Catalogue of Life
Annual Checklist in 2018 and 2019Roskov et al 2018, 2019 MycoBank
(https Www.mycobankorg/) database and the latestdaomic studies were referréalthe current
names ofsome speciesThe synonymswvere provided according to the most recent taxonomic
updates

Mapping: Spatial distribution of Ascomycotaand Fagaleshosts

The distribution data forFagalesin ltaly were erived from the Global Biodiversity
Information Facility(GBIF) (https Www.gbif.org/) Biodiversity data fothefour Fagalesfamilies
were downloaded, viz Betulaceag https doiorg/10.15468d1.9be3ks, Casuarinaceage
https doiforg/10.15468dl.kypyrv, Fagaceaéehttps doi.org/10.15468dl.54wc2t andJuglandaceae
https doforg/10.15468dl.nc2cea, on 17 August 202{CC BY-NC 4.0) Based on data
availability, the distribution data for Italiahscomycotavere extracted from published sourdesr
records without exactcollection data provincial or regional distribution was considered
Mycogeographical dathave been recorded for all administrative regions in ltalycGIS 1Q7
software was used for mapping and analyses

Taxonomy and phylogenetic analyss

Sample collection, morphological studies and isolation

Decaying branches and stemsFafgaceag(Castaneasativg Quercusspp andBetulaceae
(Corylus avellang Ostrya carpinifolia) were randomly collected from Arez4Z@&R] and Forlt
CesendFC] provinaes, Italy in 2017, 201&nd 2019 The specimens were examined by following
the methods describdry Senanayaket al (2020 The measurements of macro and microscopic
structures were taken using TaroS@®) Image Frameork version (®.7. Images were pessed
with Adobe Photoshop CS6 Extended version0.13 software (Adobe Systems, San Jose,
California) .

Single spore isolation was conducigcktording tathe methods describday Senanayake et
al. (2020 For some taxa, werereunable to obtain cultusgtherefore, fruiting bodies were used
for DNA extraction (Wanasinghe et al2018 The herbarium specimens were preserved and
depositedin the herbaium of Mae Fah Luang University, Chiang Rai, ThailgiMFLU) The
living cultures were deposited #te Mae Fah Luang University Culture Collection, Chiang Rai,
Thailand(MFLUCC) Both Facesoffungi and Index Fungorum numbers were obtained as outlined
in Jayasiri et al(2019 and Index Fungorur2022 .

DNA extraction, Polymerase Chain ReactiorfPCR) and sequenang

Fungal DNA extraction, PCR, gel electrophoresis, and sequencing were performed according
to the methods detailed in Dissanayake et(2020 The primers and protocols used for the
amplificationwere providedTable 2 The sequencingf amplified PCRproductsis outsourced to
the SinoGenoMax Sanger sequencing labord®ejjing, Ching .
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Table 2 Gene regions, primerand PCR thermal cycle programmes were used in this study, with
relative referendg) .

Genedloci PCR primers PCR caditions Referencés)
(forward /reverse
ITS and ITSYITS4 and 94 °C; 2 min(95 °C; 30 s, 55 °C; 50 s, 7z White et al (1990, Vilgalys &
LSU LROR/LR5 °C; 90 3 x 35 thermal cycles, 72 °C; 10 Hester(1990, Rehner & Samuels
min. (1999
rpb2 fRPB2-5F fRPB2 94 °C; 2 mins;(95 °C; 45 s, 57 °C; 50 s, Liu etal (1999
7Cr 72 °C; 90 ¥ x 35 thermal cycles, 72 °C;
10 min
tefl-U EF1-983F EF1- 95 °C; 5 minsf(94 °C; 30 s, 55 °C; 45 s, Rehner(200J)
2218R 72 °C; 90 ¥ x 35 thermal cycles, 72 °C;
10 min

Molecular data analyses

Sequences with high similarity indices were selected for the phylogenetic analyses based on
the BLASTn searches of NCBI and relevant literat@entig sequences were analyzed with other
sequences downloaded from GenBaBkch gene matrix was aligned wWiMAFFT version 7
(Katoh & Standley 2013, Katoh et &019 with default parameter3he trimAl v14 software was
used for the automated removal of spurious sequences or poorly aligned regions in each single gene
alignment, andyappyoutwas selected as ttaitomated trimming methdapellaGutiérrez et al
2009 .Maximum likelihood (ML) and Bayesian inferencéBl) phylogenetic analyses were
conducted based on the concatenated sequence datasets with their best substitutiqiTabézlels
3) MrModeltest v2.3 (Nylander 2004 was used under the Akaike Information Criteri@C)
implemented in PAUP 4.0b10 (Swofford & Sullivan 2003 to estimate the best substitution
models for each gene region

Table 3 Sequence datasets used for ML and Bl analyses withetefib models and respective
generations

Family Gene regions in  Best fit model for each No. of Referencés) for
datasets gene region generations Sequence datasets
Coryneaceae ITS, LSU,tefl-U  ITS andtefl-U GTR+G, 1,000,000 Rathnayaka edl. (2020
LSU: GTR+I+G
Melanconiellaceae ITS, LSU,rpb2 LSU andrpb2: GTR+I+G, 1,500,000 Phookamsak et 22019
ITS: SYM+I+G
Valsariaceae LSU, ITS,rpb2, LSU andtefl-U GTR+I+G, 1,500,000 Pem et al(2019
tefl-U ITS: GTR+G,
rpb2: SYM+I+G
Woswasiaceae LSU, SSUITS, GTR+I+G 5,000,000 Jaklitsch et al(2013
rpb2

Phylogenetic analyses were performed on the CIPRES Science GatewayNtigral& Pfeiffer

2012 The ML trees were generatédom the final concatenated alignment using RAXMLHPC2 on

the XSEDE(v. 8.2.10) tool (Stamatakis 2004with 1,000 replicates of bootstrappinghe BI
analyses were computed with MrBayes versioh63(Ronquist et al2012 Six simultaneous
Markov chains were run for different generatiqiisble 3 Trees were sampleat every 1000
generations, ending the run automatically when the standard deviation of split frequencies dropped
below Q01 For both ML and BI, MrModeltest version®(Nylander 200% was run under the
Akaike Information Criterion implemented in PAUP versio@b40 (Swofford & Sullivan 2003 to
estimate the best evolutionary mod€&hble 3 Phylogenetic trees were visualized with FigTree
version 14.0 (Rambaut 201Pand edited in Adobe lllustratgAdobe Inc ) .
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Results
Updated checklist

Mycological data extraction

Seven hundred and seversix records offFagalesinhabiting Ascomycotan Italy have
beencomprehensivelyeported in 308 publications, other resour(E73 2021), and our fungal
collection In the late 28 century, journal articles, books, bookagiers, theses, and websites
gained prominence as mycological contributiols the majority of historical studies, species
identification was mainly based on morphology, and their descriptioveye not in English
Morphologybased taxonomic revisions, ahéists, and monographs for different systematic
groups of fungiwere carried out Even though most of these publicatiam&entionedhosts and
substrates, ecological and geographical data were poorly repOxedtime, bottmorphology and
molecular data ere used to avoid incorrect identifications and updhésaccurate taxonomic
placementf the species

Recent studies provide accurate taxonomic updates in different sources to understand fungal
diversity andthis fragmented knowledge still needs to lggragatedThe number of publications
in Fagalesinhabiting Ascomycotaised to produce our checkligg shown in Fig6. Though fewer
studies reportedn Fagalesinhabiting Ascomycotarom the late 19 to mid-20" century, rapid
growth is seen during 196202Q Starting with a smaller number (ffve) publications from 1961
to 1970, the number of publications reached friétn 2011 202Q Hence, the study weight of
Fagalesinhabiting Ascomycotais currently reaching a golden ewith a higher number of
mycdogical studiesn different Italian habitats

180 172
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Decade

Fig. 67 Number of taxonomic publications BagalesinhabitingAscomycotd1873 2021) .

A checklist of Ascomycotaassociated withFagalesin Italy

An updated list oAscomycotassociated witlragalesspeciesis providedin Table 4, with
their updated taxonomic placemeniiaxa with available sequence data are marked antsterisk
" * The taxa accepted incertaesedisare marked witla hashi#o. The doubtful taxonomic ranks
and taxa are marked withdatfi Asign Locationdata availabléor Ascomycotdexcluding lichen
associated tayareindicated witha square brackéi [ , wjthdhe Italian administrative regi¢s) in
abbreviaed form: Abruzzo [Abr], Apulia [Apl], Basilicata[Bag, Calabria[Cal], Campania
[Camy, Emilia=RomagnalEmi], Friuli-Venezia Giulia[Fri], LazidLatium [LaZz], Liguria [Lig],
Lombardy[Lom], Marche[Mar], Piedmon{Pig|, Sardinia[Sal, Sicily [Sic], TrentincAlto Adige
[Tre], TuscanyTug, Umbria[Umb], Aosta Valley{Aos|] and VenetdVen]. The records identified
at the genus level are classifiediapp or spo according tahe original publication
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Table 4 Ascomycotassociated witlragalestreesin Italy (776 taxa

Family Species Host plant(s) Referencds)
Phylum: Ascomycota
Subphylum: Pezizomycoting746)
Class Arthoniomyceteg20)
Order: Arthoniales(20 taxa
Arthoniaceae * ArthoniamediellaNyl. - Fagusspp Nimis (2016)
A. granosaB. de Lesd® - Quercusilex Nimis (2016)
*A. hypobelaNyl. &t Quercuspubesceng. suber Nimis (2016)
A. reniformis(Pers Rohl &+ Carpinusspp, Corylusspp, Nimis (2016)
Fagusspp
*A. ruanaA. Massal & - Alnusspp, Corylusspp, Nimis (2016)
Fagusspp
A. stellarisKremp. B - Corylusspp, Fagusspp Nimis (2016)
A. subastroideaAnzi & - Fagusspp Nimis (2016)
*A. vinosalLeight & - Quercusspp Nascimbene et al. (2021)
*ConiocarponcinnabarinumDC. - Carpinusspp, Fagusspp, Nimis (2016)
Quercusilex
C. elegangAch. Duby&t Corylusspp Nimis (2016)
*Reichlingiazwackhii(Sandst Frisch & G Thor& Carpinusspp Nimis (2016)
Arthonialesgenera *Bactrosporapatellarioides(Nyl. Almg. var. patellarioides- Quercusspp Nimis (2016)
incertae sedis
Chrysotrichaceae *Chrysothrixcaesa (Flot. Ertz & Tehlert Carpinusspp Nimis (2016)
Opegraphaceae *Opegraphacorticola Coppins & P James: - Q. ilex Nimis (2016)
*0. vermicellifera(Kunze J.R. Laundon“ Carpinusbetulus Juglansregia,  Nascimbene et al. (2021)
Roccellaceae *Dendrographalatebrarum(Ach. Ertz & Tehler- Quercusspp Nimis (2016)
*Dirommadirinellum (Nyl. Ertz & Tehlert Quercuscerris Nascimbene et al. (2021)
*Lecanactisabietina(Ach. Korb. &t Quercusspp Nimis (2016)
*QOcellommapicconianumBagl. Frtz & Tehlert Q. ilex Nimis (2016)
*Schismatommeacasolii (A. Massal Egea & Torrenté& - Fagusspp Nimis (2016)
Class Candelariomycete§b)
Order: Candelariales(5 taxa)
Candelariaceae *Candelariaconcolor(Dicks. $tein“ Alnusalnobetula Juglansregia Gheza(2019
*CandelariellafagineaNimis, Poelt & Puntillo- Fagussylvatica Nimis (2016)
*C. lutella (Vain. Rasanerr - Alnusspp Nimis (2016)
*C. subdeflexgNyl. Dettau® - Juglansspp Nimis (2016)
*C. xanthostigmgPers ex Ach. lettau* Quercussp. Nimis (2016)
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Table 4 Continuad

Family

Species

Host plant(s)

Referencds)

Class Coniocybomycete§’)

Order: Coniocybaleq7 taxa)

Coniocybaceae

*Chaenothecé&runneola(Ach. Mull. Arg. Bt

Castaneasativg Quercusilex

Nimis (2016) Nascimbene et al.

(2021)
*C. ferruginea(Sm Mig.t Castaneaspp, Quercusspp, Nimis (2016)
*C. phaeocephaldTurne) Th. Fr. - Quercusspp, Castaneasativa Nascimbene et al. (2021)
*C. stemonedAch. Mull. Arg. B+ Betulaspp., Quercusspp Nimis (2016)
*C. subroscidaEitner) Zahlbr. & - Betulaspp Nimis (2016)
*C. trichialis (Ach. Jh. Fr.t Quercusilex Nimis (2016)
AmbolusclavusSacc & Speg S Castanearesca Saccarddq1877), Farr(1973
Class Dothideomycete§189)
Order: Asterinales(1 taxon)
Asterinaceae Asterostomellap. S:[Tu Quercusilex Zucconi & Pasqualetti (2007)

Order: Botryosphaerialeg3

3 taxa

Aplosporellaceae

Botryosphaeriaceae

Aplosporellacoryli (Ellis & Everh H. Ruppr. [€am
= Sphaeropsisoryli Ellis & Everh P
*Botryosphaeriaorticola A.J.L. Phillips, A Alves & J. Lugque®- 51

*B. dothidea(Moug. ¢es & De Not. E" P S[Emi, Lom, Sar, Tre, ver]
= B*quercusWijayaw., A.J.L. Phillips, Camporesi & KD. HydeS

*B. quercuum(Schwein $accEn Sltom. Tus]
= BotryosphaerignoffmanniHohn S
Botryosphaerisspp [T

*Diplodia africanaDamm & Croug™[Sa" Tud

D. amphisphaerioideRass

D. castaneaé&acc

*D. corticolaA.J.L. Phillips, A Alves & J. Luque™[521

*D. coryli Fuckel
*D. juglandis(Fr. Fr.P

Corylusavellana
Quercussuber

Ostryacarpinifolia,
Quercusilex, Q. robur,
Q. rubra, Quercussp.

Fagussylvatica Quercusspp
Juglansregia

Quercusilex
Quercusilex
Castaneasp.
Quercusilex, Q. suber
Quercusspp

Corylusavellana
Juglansnigra, J. regia

Minutolo et al (2016

Linaldeddu et al(2010, Hanifeh
et al (2019

Turco et al (2006, Piskur et al
(2011, Linaldeddu et al(2014),
Wijayawardene et a{20161),
Scala et al(2019, Zhang et al
(202

Danti et al (2002, Saitta et al.
(2011)

Pardatscher &chweigkofler
(2009)

Seddaiu et a(2019
Petri(1932, 1933

Sibilia (1929

Lynch et al (2013, 2014, Alves
et al (2014, Linaldeddu et al
(2014,2016h, Giambra et al
(2016, Moricca et al(2016,
Panzavolta et a(2018
Poyroné (1915
Belisario(1996
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Table 4 Continuad

Family

Species

Host plant(s)

Referencds)

AD. mutila (Fr. Mont. P-En.[Tus]

*D, sapinea(Fr. Fuckel? 521
*D. seriataDe Not P-[Sar. Tud

Diplodia spp [T

Dothiorellafructicola Scalia _
*D. guttulataQing Tian, Camporesi & K. Hyde S:[Emi
*D. ibericaA.J.L. Phillips, J Lugue & A AlvesP:[Sa1

*D. omnivoraLinald., Deidda & Scant (521

* Dothiorella ostryaeManawasinghe, Camporesi & Bl Hyde®:
[Emi]

*D. parvaAbdollahz, Zare & AJ.L. Phillips&n P.[Sar. Trel

D. sarmentorun{Fr. A.J.L. Phillips, A Alves & J Luque®[Tul
*D. symphoricarposicol&V.J. Li, Jian K Liu & K .D. Hyde P [521
Dothiorella sp. [Em Trel

AusicoccunjuglandisC. Massal
A quercusOudem En [Tus]

*Lasiodiplodiamediterraned_inald., Deidda & BerrafTebbaP (521

Quercuscerris, Q. robur
Q. suber Quercussp.

Corylusavellana
Corylusavellang Q. ilex,
Quercusspp
Juglansregia

Quercussp.

Alnusglutinosa
Corylusavellang Ostrya
carpinifolia, Ostryaspp,
Quercussuber
Corylusavellang Quercusilex

Ostryacarpinifolia

Corylusavellana
Ostryacarpinifolia

Quercusspp
Corylusavellana
Ostryacarpinifolia

Juglansregia
Quercusobur

Quercusilex

Ragazzi & Mesturing1987),
Venturella(1991), Ragazzi eal.
(2003, Zhang et al(2021)
Linaldeddu et al(2016a, b
Linaldeddu et al(2014, 20165
Panzavolta et a(2018
Padatscher & Schweigkofler
(2009)

Venturella(1997)

Tian et al (2018

Lynch et al (2014, Linaldeddu et
al. (20163, Dissanayake et al
(20163

Dissanayake et 2120163,
Linaldeddu etl. (20163,
Lawrence et al(2017), Vaczy et
al. (2018, Tan et al(2019
Hongsanan et {20200

Abdollahzadetlet al (2014,
PavlicZupanc et al(2015),
Dissanayake et a2016a, b,
Linaldeddu et al(20163, Vaczy
et al (2018, Scala et al(2019
Panzavolta et a(2018
Linaldeddu et al(20163
Piskur et al(2011), Pavlic
Zupanc et al(2015, Pitt et al
(2019, You et al (2017
Venturella(1997)

Ragazzi eal. (2003

Linaldeddu et al(2015,
Dissanayake et a(2016H),
Coutinho et al(2017),
Cruywagen et a2017), Dou et
al. (2017, Netto et al(2017),
Custodio et al(2018), Li et al
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Family

Species

Host plant(s)

Referencds)

(2018, Santos et a(2020

Melanopsaceae
Phyllostictaceae

*NeofusicoccurmangiferagSyd & P. Syd Crous, Slippers &

A.JL. Phillips S.Tu!

*N. parvum(Pennycook & Samueél€rous, Slippers & Al.L.

Phl”lps P, [Lom, Sar, Tug]
= BotryosphaerigparvaPennycook & Samuefs

*N. ribis (Slippers, Crous & M. Wingf. ¢rous,Slippers & AJ.L.

Phillips (4!l
= Botryosphaeriaibis Grossenb& Duggar®
Sphaeropsispp [T

*MelanopgfagicolaW.J. Li, Campaesi & K.D. Hyde S:[Em]

Phyllostictaspp [Tl

Quercusilex

Quercusilex, Q. robur,
Q. suber Querasspp

Juglanssp.

Juglansregia

Fagussylvatica
Juglansregia

Zucconi & Pasqualetti (2007)

Crous et al(2006), Linaldeddu et
al. (2007, Moricca et al (2012,
Sakalidis et al(2013,
Linaldeddu et al(2014),
Mohammadi et al(2014),
Panzavolta et a(2018,

Zlatkovic et al (2019

Frisullo et al (1994, Crous et al
(2006

Pardatscher & Schweigkofler
(2009)

Li et al. (2020

Pardatscher & Schweigkofler
(2009)

Order: Capnodialeg14 taxg

Cladosporiaceae

Acroconidiellaspp [T
CladosporiumalneumPassex K. Schulb P [Emil
C. astroideumnvar. astroideunCes S:[Emi. Tre, ven]

*C. cladosporioidegFresen .A. de VrigsE" S:[Cam, Tud

AC. epiphyllum(Pers Nees

C. gracile Corda

*C. herbarum(Pers link

*C. langeronii(Fonseca, Ledo & Noguejruill . S

*C. macrocapum Preusgcam

= DavidiellamacrocarpaCrous, K Schub & U. Braun®
*C. oxysporunBerk. & M.A. Curtis S-[Caml

*C. sphaerospermurenzS

*C. variabile (Cooke G.A. de Vriesl®am

= Davidiella variabile Crous, K Schub & U. Braun®

Juglansregia
Alnusglutinosa

Castanessativg Juglansregia,
Quercuspubescens
Fagussylvaticg Quercuscerris,
Q. ilex, Q. pubescen. robur

Juglansregia
Quercusilex
Castaneavesca
Castaneasativa
Quercusilex

Quercusilex
Castaneasativa
Quercusilex

Pardatscher & Scheigkofler
(2009)

Schubert et al2006), Bensch et
al. (2012

Bensch et al(2012)

Danti et al (2002, Ragazzi et al
(2003, Zucconi & Pasqualetti
(2007) Lunghini et al (2013
Dugan et al(2004)
Venturella(1997)

David (1997

MoralesRodriguez et al(2019)
Lunghini et al (2013, Roskov et
al. (2019

Lunghini et al (2013
MoralesRodriguez et al. (2019)
Lunghini et al (2013, Roskov et
al. (2019
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Family Species

Host plant(s)

Referencds)

Cladosporiumspp STre Tusl

Quercusilex, Juglansregia

Zuccaii & Pasqualetti (2007)
Pardatscher & Schweigkofler
(2009)

Cladosporiunmsp. [Tul Quercusspp Panzavolta et a{2018
Order: Dothidealeq3 taxa)
Dothidealeggenera Hormonemaésp. ™ [Tus] Fagussylvatica Danti et al (2002
incertaesedis
Saccoheciaceae * Aureobasidiunpullulans(de Bary & LéwenthdlG. Arnaud®™ [Tl Fagussylvatica Danti et al (2002,

Aureobasidiunspp [Tl

Juglansregia

Pardatscher & Schweigkofler
(2009)

Order: Eremithallales(1 taxon)

Melaspileaceae *Melaspileaenteroleuca(Ach. Ertz & Diederich® - Quercusspp Nimis (2016)
Order: Gloniales(1 taxon)
Gloniaceae Gloniumlineare (Fr. [De Not STl Fagussylvatica Saitta et al. (2011)

Order: Hysteriales(2 taxa)

*HysteriumangustatumAlb. & Schwein S:[Lom. Fri. Tus, ver]
*H. pulicare Pers S[-om]

Hysteriaceae

Fagussylvatica Quercusspp
Quercusilex, Quercusspp

Saitta et al. (2011)
Saitta et al. (2011)

Order: Kirschsteiniothelialeg1 taxon)

Kirschsteiniotheliales Taeniolellasp. ™ S:[Tus]
generancertae sedis

Fagussylvaticg Quercusilex

Danti et al (2002, Zucconi &
Pasqualetti (2007)

Order: Microthyriales (4 taxa)

Microthyriaceae Microthyrium cytisi FuckelS:[cam Quercusilex Lunghini et al (2013
*Microthyriumilicinum De Not S:[Caml Quercusilex Lunghini et al (2013
*M. microscopicunbesm Quercussp. Venturella(1991)
*M. versicolor(Desm Bohn S(Cam Quercusilex Lunghini et al (2013

Order: AMlycosphaerellale$19 taxa

Dissoconiaceae *Ramichloridiumapiculatum(J.H. Mill ., Giddens & AA. Fostej de Quercusilex Lunghini et al (2013
Hoogs,[Cam]

Extremaceae *Petrophilaincertade Hoog & Quaedvi Castanessativa MoralesRodriguez et al. (2019)

Mycosphaerellaceae Asteromellaguercifolii C. Massal
Cercosporacoryli Montemart

Cercosporasp. S[Tul
*ExosporiunstylobatumCurzi & Barbaini®

Quercusrobur, Q. ilex
Corylusavellana

Quercusilex
Juglansregia

Venturella(1991), Vanev & Van
(1999

Chupp(1954, Crous & Braun
(2003

Zucconi & Pasqualetti (2007)
Curzi & Barbaini(1927),
Voglmayr & Jaklitsch(2017)
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Host plant(s)

Referencds)

*Passalorabacilligera (Mont. & Fr. Mont. & Fr.

Phaeoramulariasp. 1T
Ramulariaalnicola Cooke

= Ramulara alnicolavar. multiseptatal. Braun®
AR endophyllaverkley & U. Braun

= Mytosphaerellgpunctiformis(Pers $tarback
= Asteromellamaculiformis(Sacc Petr”

= PhyllostictamaculiformisSacc

= *Mycosphaerellanaculformis (Pers J). Schrot P

Ramulariaspp (™!
*Septoriaalni SaccP Vel

S. dryophilaSacc

*Sphaerulinebetulae(Pass Quaedvl, Verkley & Croud&m: Verl

= SeptoriabetulaePass®

Alnusglutinosa
Quercusilex
Alnusincana

Castaneasativg Fagussp,
Quercusobur

Juglansregia
Alnusglutinosa

Quercusilex
Betulaalba, B. pendula

Crous & Braun(2003
Zucconi & Pasqualetti (2007)
Braun(1998

Spaulding(1961), Venturella
(1992, Vanev & Van(1998,
MoralesRodriguez et al. (2019)

Pardatscher & Schweigkofler
(2009)

Constantinesc(1984), Priest
(2006

Venturella(1991)
Constantinesc(1984), Priest
(2006, Verkley et al (2013

Stigminacarpophila(Lév. WM.B. Ellis Quercusilex Venturella(1997)
*Stromatoseptori@astaneicoldDesm Quaedv), Verkley & Crous Castanessativa MoralesRodriguez et al. (2019)
P, [Laz]
*Zasmidiumcellare (Pers Fr. [Tusl Quercusilex Zucconi & Pasqualetti (2007)
= Rhinocladiellaellisii D. Hawksw S
Neodevriesiaceae *Neodevriesidraserae(Crous & RG. Shivag M.M. Wang & L. Cai Castaneasativa Wang et al(2017), Morales
= DevriesiafraseraeCrous & RG. Shivas® Rodriguez et al. (2019)
Teratosphaeriaceae Stenellasp. S:1Tus Quercusilex Zucconi & Pasqualetti (2007)
Order: Myriangiales(1 taxon)
Elsinoaceae *Elsinoequercusilicis G. Arnaud ex Jenkins & Goid**'! Quercusilex Venturella(1991), Fan et al
= Sphacelomauercusilicis Martelli & Laviola (2017
Order: Patellariales(2 taxa)
Patellariaceae *Patellaria atrata (Hedw. Fr. S:[Lig. Lom, Tus, ver] Fagussylvatica Saitta et al. (2011)
Quercusspp

*Rhizodiscindignyota (Fr. Hafelner S:.[tom. Tre]

Fagussylvatica Quercusspp

Saitta et al. (2011)

Order: Pleosporaleg71 taxg

Amniculicolaceae
S, [Emi]

Amorosiaceae * Angustinassarinacoryli Wanas, Camporesi, B.G. Jones & KD.
Hydes,[Tre]
*A. premilcurensisTibpromma, Camporesi & 0. HydeS [Em]

*MurisporafagicolaWanas, Camporesi, B.G. Jones & KD. Hyde

Fagussylvatica
Corylusavellana

Carpinusbetulus

Wanasinghe et a{2015
Hyde et al (2017

Tibpromma et al(2017)
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Bambusicolaceae

Camarosporiaceae
Coniothyriacea
Cucurbitariaceae

Dictyosporiaceae

Didymellaceae

*A. sylvaticaN.l. de Silva, Camporesi & 0. HydeS [Em]
*Corylicolaitalica Wijesinghe, Campores¥,ong Wang bis & KD.
HydeS,[Emi]

Camarosporiunsp. 7 [Tusl

Coniothyriumsp. & [Tus]

*Neocucurbitariacava(Schulze} Valenz-Lopez, Crous, Stchigel,
Guarro & Cand™s

= Pleurophomacava(Schulze) Boerema, Loer & Hamers

= PhomacavaSchulzer"

*N. quercina(Kabéat & Bubak Wanas, E.B.G. Jones & KD. Hyde
= Pyrenochaetajuercinakabat & Bubak

*Parafenestellastryae(Wanaset al Jaklitsch & Voglmay#Em]

= FenestellaostryaeWanas, Camporesi, B.G. Jonesk K.D. Hyde
S

*DictyosporiumelegansCordaS:[cam
*DictyocheirosporaheptasporgGarov WM.J. Désouza, Boonmee &
K.D. Hyde!cam

= DictyosporiumheptasporunfGarov. [pamon®
*Jalapriyatoruloides(Cordg M.J. D'souza, Hong YSu, ZL. Luo

& K.D. Hyde!fcam Tud

= Dictyosporiuntoruloides(Cordg Guég S
*PseudodictyosporiuwauenséMatsushS:[cam

Ascochytacoryli Sacc & SpegP

*A. juglandisBoltsh P

A. quercusSacc & Speg®

*Didymellacorylicola Voglmayr, Scarpari, Di Giambattista, Vitale
& LuongoP-[cam

D. involucralis(Pass $acc [cam

= LeptosphaerianvolucralisPass

*EpicoccunmigrumLink Em P.[Laz, Tus

= Epicoccunpurpurascen&unze

Epicoccumspp [Tl

*Peyronellaesabtusa(Fucke) Aveskamp, Gruyter & Verkley
= Botryosphaeriaobtusa(Schwein $hoemaker

Fagussylvatica
Corylusavellana

Quercusspp
Fagussylvatica

Quercuscerris Q. pubescens
Q. robur

Quercusobur

Ostryacarpinifolia

Quercusilex
Quercusilex

Quercusilex

Quercusilex
Corylusavellana
Juglansregia
Quercusilex
Corylusavellana

Castaneaspp

Castaneasativa Fagussylvatica
Quercusspp

Juglansregia

Quercussuber

Hyde et al (2019
Wijesinghe et al(2020

Panzavlta et al (2018

Danti et al (2002

Ragazzi et al(2003, de Gruyter
et al (2010, Valenzuela_opez et
al. (2018, Hanifeh et al(2019

de Gruyter et a2010, Duarte &
Barreto(2015, Giraldo et al
(2017, ValenzuelalLopez et al
(2018

Wanasinghe et a{2017),
Jaklitsch et al(2018

Lunghini et al (2013
Lunghini et al (2013, Boonmee
et al (2016

Zucconi & Pasqualett{2007),
Lunghini et al (2013, Boonmee
etal (2019

Lunghini et al (2013
Watson(1971), Farr(1973
Spaulding(1961)
Spaulding(1961)

Scarpari et al(2020

Crane & Sheargf199))

Danti et al (2002, Ragazzi et al
(2003, MoralesRodriguez et al.
(2019)

Pardatscher & Schweigkofler
(2009)

Tang et al(2012
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Didymosphaeriaceae

Leptosphaeriaceae

Massariaceae
Massarinaceae

Melanommataceae

Mycoporaceae
Nedhendersoniaceae

Nigrogranaceae

Periconiaceae

Phomasp En, [Tre, Tus]

*MontagnulajonesiiTennakoon, WanasPhook & K .D. Hyde®:
[Tus]

*PseudocamarosporiuganporesiiQ. Tian & K.D. HydeS: [T\
*P. quercinumwijayaw., Camporesi & KD. HydeS [Emi]
Leptosphaerialcidesf. quercinaCif. S

L. fagineaPass> -

L. vagabund&Sacc!ven

L. valdobbiaeFerraris™[-9]

Massariaalpina Sacc & Speg

*Helminthosporiuntalicum Qing Tian, Camporesi & K. Hyde S
[Emi]

*H. juglandinumVoglmayr & Jaklitsch:[Tus

*H. microsorumD. Sacc [Ven!

= Massarinulaitalica D. SaccS

AH. quercinum misidentified asCorynesporgproliferata Loer. 5"
Aposphaeridabens(Sacc $acc

A. proteaPeyronel

Aposphaeriasp. B [Tus]

*Herpotrichiamacrotricha(Berk & Broome) Sacc STl
*Melanommaulvis-pyrius (Pers Fuckel

= Dinemasporiunpulvis-pyrius(Sacc $hkarupa
Phragmocephalalliptica (Berk & Broome) S. Hughes[Tus!

Phragmocephalap. S:[Tu
= Endophragmiasp. S

MycoporumantecellengNyl. R.C. HarrisN-
Neohendersoniéagi Wijayaw., Camporesi, McKenzie & 0. Hyde
S, [Emi]

*N. kickxii (Westend B. Sutton & Pollack™ [Tul

*Nigrogranafuscidula(Sacc Jaklitsch & Voglmay#cam. Lom
= Melanommduscidulum(Sacc $acc S
*Periconiabyssoide®ersEn

Fagussylvatica Juglansregia

Fagussylvatica

Quercuscerris
Quercuspubescens
Quercusrobur
Fagussylvatica
Alnusglutinosa Corylus

avellang Quercuspediinculala

Fagussylvatica
Alnusviridis
Alnusglutinosa

Juglansregia
Quercusilex

Fagussylvatica
Quercussp.
Quercusobur
Fagussylvatica

Fagus sylvatica
Alnussp., Carpinussp.
Quercusilex
Quercusilex
Corylusspp, Fagusspp

Fagussylvatica

Fagussylvatica

Fagussylvatica

Castanessativa

Danti et al (2002, Pardatscher &
Schweigkofler (2009)
Tennakoon et a(2016

Hyde et al (20209
Wijayawardene et a{20163
Crane& Shearer(1991)
Crane & Sheargf1991)
Crane & Sheargf1991)

Crane & Shearegf199])
Farr(1973
Tian et al (2018

Voglmayr & Jaklitsch(2017)
Voglmayr & Jaklitsch(2017)

Voglmayr & Jaklitsch(2017)
Venturella(1997)
Poyronel(1915

Danti et al (2002

Saitta et al. (2011)

Nag Raj(1993

Zucconi & Pasquaté (2007)

Zucconi & Pasqualetti (200y)
Wijayawardene et a(2020),
MycoBank(2022

Nimis (2016)
Wijayawardene et a(20160

Danti et al (2002, Giraldo et al
(2019, Crous etl. (2018

Saitta et al. (2011)aklitsch &
Voglmayr (2016
MoralesRodriguez et al. (2019)
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Phaeosphaeriaceae

Pleomassariaceae
Pleosporaceae

*P. cookeiE.W. Mason & MB. Ellis S:[cam .
*Scolicosporiunmacrosporium(Berk. B. Sutton®:[Emil

S. minkeviciusiiTreigien & [Fm]

*Prosthemiunalni Qing Tian, Camporesi & K. Hyde S:Emi]
* Alternaria alternariae (Cooke Woudenb & Crous!™

= Ulocladiumalternariae(Cookg E.G. Simmons®

*A. alternata(Fr. Keissl B P S[Cam. Tug

*A. arboresceng&.G. Simmong™ [Emi. Laz]

*A. consortialis(Thim J.W. Groves & SHughes>? [Tus]
=*Ulocladiumconsortiale(Thim E.G. Simmong’

*A. longipes(Ellis & Everh E.W. Mason>[cam

A. scrophulariag(Desm Rossman & Crous

= Pleosporavulgarisvar. putaminumSacc

*A. tenuissimaKunze Wiltshire P [Laz Vel

Alternaria spp [T Tusl
= Ulocladiumspp S

Alternaria sp. [Ts]
= Ulocladiumsp. &

*Curvularia spicifera(Bainier) Boedijn (™!

= CochliobolusspiciferR.R. Nelson®

*C. tsudaeH. Deng, Y.P. Tan & RG. Shivag!™s

= CochliobolusaustraliensigTsuda & UeyampAlcornS

Drechsleraspp S[Tre: Tusl

*Stemphyliunvesicarium(Wallr. E.G. Simmong™ (-]
= Pleosporaherbarumvar. ostryaeBerl.

Quercusilex
Fagussylvatica
Quercuspubescens

Alnusglutinosa
Quercusilex

Corylusavellang Juglansregia,
Quercusilex, Q. cerris,

Q. pubescengQ. robur,
Quercusspp

Juglansregia, Corylusavellara

Quercuslex, Quercusspp

Quercusilex
Corylusavellana

Juglansregia, Corylusavellana

Juglansregia, Quercuslex

Quercuscerris, Q. pubescens
Q. robur

Quercusilex

Quercusilex

Juglarsregia, Quercuslex

Castaneasativa Ostrya
carpinifolia

Lunghini et al (2013
Wijayawardene et a(2016H
Wijayawardene et a{2013, Li et
al. (20153

Tian et al (2018

Zucconi & Pasqualetti (200y)
Woudenberg et a(2013
Belisario et al(1999, Ragazzi et
al. (2003, Hong et al (2006),
Andrew et al (2009, Belisario &
Santori(2009, Lunghini et al
(2013, Panzavolta et a(2018
Hong et al (2006, Andrew et al
(2009, Belisario & Santori
(2009

Zucconi & Pasqualetti (200y)
Panzavolta et a(2018

Lunghini et al (2013
Shoemake(1992, Rossman et
al. (2015

Hong et al (2006, Andrew et al
(2009, Belisario & Santori
(2009

Zucconi & Pasqualetti (200y)
Pardatscher & &weigkofler
(2009) Woudenberg et a{2013
Ragazzi et al(2003,
Woudenberg et a(2013

Zucconi & Pasqualetti (2007)

Zucconi & Pasqualetti (200y)
Deng et al(2015

Zucconi & Pasqualetti (200y7)
Pardatscher & Schweigkofler
(2009)

Shoemake(1992, Morales
Rodrigez et al. (2019)
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Pleosporalegenera
incertaesedis

Torulaceae

Pyrenochaetap. B [Tu]

*RepetophragméennisiiM.B. Ellis ex Subram® [Tus
ScolecobasidiuronstrictumE.V. Abbott [€am

= *Ochroconisconstricta(E.V. Abbotf) de Hoog & Arx®
Scolecobasidiurap. S:1Tu

Dendryphionspp ("]

Fagussylvatica

Quercusilex
Quercusilex

Quercusilex
Juglansregia

Danti et al (2002

Zucconi & Pasqualetti (2007)
Lunghini et al (2013

Zucconi & Pasqualetti (2007)
Pardatscher & Schweigkofler
(2009)

*Torula herbarum(Pers Dink S:[Tus] Quercusilex Zucconi & Pasqualetti (2007)
Torulasp. S:[Tul Quercusilex Zucconi & Pasqualetti (2007)
Order: Strigulales(4 taxa)
Strigulaceae Strigulaaffinis (A. Massal R.C. Harris* Juglansspp Nimis (2016)
S glabra(A. Massal Y. Wirth &t Carpinusspp, Fagusspp Nimis (2016)
*S stigmatella(Ach. R.C. Harris* Fagusspp Nimis (2016)
S. ziziphi(A. Massal ¢l. Roux & Serus- Quercusspp, Castaneaspp Nimis (2016)

Order: ATrypetheliales (9 taxa)

Trypetheliaceae

Arthopyreniafallaciosa(Stizenb ex Arnold Thiyagaraja, Ertz,

Licking, Coppins & KD. Hyde
= Julellafallaciosa(Arnold) R.C. HarrisN

Betulaspp

Nimis (2016) Thiyagaraja et al
(2021

A. analepta(Ach. A. MassalN Carpinusspp, Corylusspp, Nimis (2016)
Quercusspp
A. cerasi(Schrad A. MassalN- Corylusspp Nimis (2016)
A. cinereopruinosgSchaer A. Massal N Corylusspp Nimis (2016)
A. grisea(Schaer Kéb. Bt Betulaspp Nimis (2016)
A. persooniiA. Massal- Fagusspp Nimis (2016)
*A. salicisA. Massal & - Carpinusspp, Corylusspp Nimis (2016)
*A. subcerasiVain. Zahlbr. \- Betulaspp Nimis (2016)
A. tuscanensi€oppins & Raverd* Castaneaspp Nimis (2016)
Order: Tubeufiales(3 taxa)
Tubeufiaceae *HelicomamonilipesEllis & L.N. Johnsor[cam Quercusilex Lunghini et al (2013
Helicosporiumsp. S:[Tusl Quercusilex Zucconi & Pasqualetti (2007)
*Tubeufiacerea(Berk & M .A. Curtis) Hohn S:[Tus] Quercusilex Zucconi & Pasqualetti (2007)

Order: Venturiales(4 taxa)

Sympoventuriaceae

Fusicladiumscribnerianum(Briosi & Cavara M.B. Ellis P-[tom]

*MatsushimaedasciculataSubram$:-[caml

Betulapopulifolia

Quercusilex

Ellis (1976, Schubert et al
(2003, Dugan et al(2004
Lunghini et al (2013
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*QchroconistshawytschaéDoty & D.W. Slate) Kiril . & Al - Quercusilex Lunghini et al (2013
Achmed®[Cam

Venturiaceae Venturiaalnea(Fr. . Mull. Alnusglutinosa Sivanesar{1977)
Dothideomycetemcertaesedis(8 taxa)
Aulographaceae * AulographurrhederaeLib. S:[cam Quercusilex Lunghini et al (2013
Englerulaceae SarcinellaheterosporeéSacc Juglansregia Hosagouda(2003
Naetrocymbaceae Leptorhaphisepidermidis(Ach. Yh. Fr. N- Betulaspp Nimis (2016)
L. maggiana(A. Massal Korb. N- Carpinusspp, Corylusspp, Nimis (2016)
Quercusspp
Tomaselliadiffusa(Leight J). LahmN- Alnusspp Nimis (2016)
T. gelatinosa(Chevall Zahlbr. Nt Alnusspp, Corylusspp Nimis (2016)
Trichothyriaceae LichenopeltellaammophilagJ.P. Ellis) P.M. Kirk & Minter S:[cam Quercusilex Lunghini et al (2013
L. salicis (J.P. Ellis) P.M. Kirk & Minter S:1cam Quercusilex Lunghini et al (2013
# Dothideomycegsfamily incertaesedis(1 taxon)
Cookellaceae CookellamicroscopicaSacc Quercusrobur Hyde et al (2013, Hongsanan et
al. (2020h
# Dothideomycete§4 taxa)
Dothideomycetegenera  Ampulliferafoliicola Deighton™ [cam Quercusilex Lunghini et al (2013
incertaesedis
Bactrodesmiuncubens€R.F. Castafieda & ®R.W. Arnold) Zucconi Quercusilex Zucconi & Lunghini(1997)
& Lunghini
*Monodictydevis (Wiltshire) S. Hughes>[cam Quercusilex Lunghini et al (2013
Monodictyssp. " [Tu] Fagussylvatica Danti et al (2002

Order: Valsariales(3 taxa)

Valsariaceae *Valsariarudis (P. Karst & Har. Yheiss & Syd. ex Petr& Syd. S

[Emi, Laz]

*V. insitiva (Tode) Ces & De Not 4
*V. ostryaeD. Pem, R Jeewon, Camporesi &.R. Hyde S:[Em]

Quercuscerris, Quercussp.

Carpinusbetulus Quercusrobur
Ostryacarpinifolia

Jaklitschet al (2015, Pem et al
(2019, This study

Ju et al (1996

Pem et al(2019

Class Eurotiomyceteg25)

Order: Eurotiales (10 taxa)

Aspergillaceae Aspergillusspp. [Tre: Tusl

Aspergillussp.

*Penicilliumadametzioide§. Abe ex G Sm S
*P. brevicompactunbierckx S:P

*P. citrinum Thom$:[cam

Juglansregia

Quercusspp
Castaneasativa
Cashineasativa
Quercusilex

Pardatscher & Schweigkofler
(2009)

Panzavolta et a{2018
MoralesRodriguez et al(2019)
MoralesRodriguez et al. (2019)
Lunghini et al. (2013)
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Elaphomycetaceae

*P. expansuntink
Penicilliumsp, B [Tusl
Penicilliumspp [™d

*Elaphomycesnthracinusvittad. H: [Sid

Quercuspubescens
Fagussylvatica
Juglansregia

Quercuscerris, Quercusilex

Venturella(1991)

Danti et al. (2002)
Pardatscher & Schweigkofler
(2009)

Saitta et al. (2008)

Thermoascaceae Paecilomycesp. /114 Quercusilex Zucconi & Pasqualetti (2007)

Order: Chaetothyrialeg(4 taxa)

Herpotrichiellaceae *Capronianigerrima(R.R. Bloxam) M.E. Barr S:[-om] Quercusspp Saitta et al. (2011)
Phialophorasp. B [Tusl Fagussylvatica Danti et al. (2002)
Rhinocladiellasp. S:[Tul Quercusilex Zucconi & Pasquaiti (2007)
ThysanoreaousselianaMont. Mern-Restr & Crous!™s Quercusilex Zucconi & Pasqualetti (2007),
= PseudospiropesusselianugMont. §.B. Ellis S HernandezRestrepo et a(2020

Order: Mycocaliciales(5 taxa)

Mycocaliciaceae *Chaenohecopsigusilla(Ach. A. F. W. Schmidt= Embolidium Fagusspp Farr(1973, Roskov et al 2018
italicum Sacc
*Mycocaliciumvictoriae (C. Knight ex F Wilson) - Castanessativa MoralesRodriguez et al. (2019)
Phaeocaliciuncompressulunivain. A.F.W. SchmidtN- Alnusviridis Nimis (2016)
*SphinctrinaleucopodalNyl. ¢ Quercuscerris Nascimbene et al. (2021)
*Stenocyb@ullatula (Ach. $teinN- Alnusspp Nimis (2016)

Order: Phaeomoniellalegl taxon)

Celotheliaceae Celotheliumischnobelun{Nyl. M.B. Aguirre& - Corylusspp Nimis (2016)

Order: Pyrenulales(4 taxa)

Pyrenulaceae *PyrenulachlorospilaArnold - Corylusspp, Quercusspp Nimis (2016)
Pyrenulacoryli A. Massal > - Corylusspp Nimis (2016)
P. laevigata(Pers Arnold &t Carpinusspp, Fagusspp Nimis (2016)
*P. nitida (Weigel) Ach. - Carpinusspp, Fagusspp, Nimis (2016)

Quercusspp

Order: Verrucariales(1 taxon)

Verrucariaceae VerrucariaaberransGarov - Castaneaspp Nimis (2016)

Class Lecanoromycete§l 25

Order: Baeomycetale$s taxa)

Trapeliaceae *Placynthiellaicmalea(Ach. Coppins & P James Castaneaspp Nimis (2016)
*P. uliginosa(Schrad Coppins & P James Castaneaspp Nimis (2016)
*TrapeliopsisflexuosaCoppins & P James Castaneaspp Nimis (2016)
*T. pseudogranulos&oppins & P James Castaneaspp Nimis (2016)
*T. viridescengSchrad Coppins & P James Castaneaspp Nimis (2016)
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Order: Caliciales(24 taxad)
Caliciaceae *Acoliuminguinans(Sm A. Massal & - Castaneaspp, Quercusspp Nimis (2016)
A. marcianum(B. de Lesd M. Prieto & Wedin- Castaneasativa Nascimbene et al. (2021)
Buellia hyperbolicaBagl. & - Castaneaspp, Quercusspp Nimis (2016)
*CaliciumabietinumPers - Castaneaspp Nimis (2016)
*C. adspersuniPers - Castaneasativa Quercussp. Nascimbene et al. (2021)
*C. glaucellumAch. - Castaneaspp Nimis (2016)
*C. montanunTibell & - Castaneaspp Nimis (2016)
*C. notarisii (Tul. M. Prieto & WedinF:* Quercusspp Nimis (2016)
*C. quercinumPers* Castaneaspp, Quercusspp Nimis (2016)
*C. trabinellum(Ach. Ach.‘ Quercusilex Nimis (2016)
Tetrameladriphragmioides(Anzi) A. Nordin & Tibell &+ Alnusspp Nimis (2016)
Physciaceae *Phaeophysciailiata (Hoffm. Moberg- Juglansspp Nimis (2016)
*P. orbicularis (Neck Moberg- Juglansregia Gheza(2019
*P. pusilloides(Zahlbr. Esslt Juglansspp Nimis (2016)
*Physciaadscendensl. Olivier - Alnusalnobetula Gheza (2019)
*P. aipolia (Humh. Firnr b Alnusalnobetulg Juglansregia Gheza (2019)
*Physconiadistorta (With. J.R. Laundon* Juglansregia Gheza (2019)

*Rinodinaalbana(A. Massal A. Massalt Fagussylvatica Nascimbene et al. (2021)
*R. anomala(Zahlbr. H. Mayrhofer & Giralt* Quercusspp Nimis (2016)
R. colobina(Ach. Jh. Fr. &t Juglansspp Nimis (2016)
R. confinisSamp - Quercusspp Nimis (2016)
*R. efflorescensalme’ Fagusspp, Quercusspp Nimis (2016)
R. polysporaTh. Fr. &t Carpinusspp Nimis (2016)
R. polysporadesGiralt & H. Mayrhofer®: - Juglansspp, Quercusspp Nimis (2016)
Order: Graphidales(2 taxa)
Gomphillaceae GyalideopsisalabricaPunt i 1 | &t & VRDzda Fagusspp Nimis (2016)
Thelotremataceae *Thelotremdepadinum(Ach. Ach. 't Fagusspp Nimis (2016)
Order: Gyalectaleg6 taxa)
Gyalectaceae Ramoniasubsphaeroideffav. Y Dz 'd a Quercusspp Nimis (2016)
Phlyctidaceae *Phlyctisagelaea(Ach. Flot. - Quercusilex Nimis (2016)
*P. argena(Spreng Flot. - Carpinusspp Nimis (2016)
Trichotheliaceae *PorinaaeneaWallr. Zahlbr. - Quercusilex Nimis (2016)
( Porinaceag = PseudosagediaeneaKorb. Hafellner & Kalb
P. coralloidea P. James * Quercusilex Nimis (2016)
P. hibernicaP. James & SwinscoW - Quercusilex Nimis (2016)

103



Table 4 Continuad

Family Species Host plant(s) Referencds)
Order: Lecanoraleg58 taxa)
Cladoniaceae *CladoniamacilentaHoffm. - Castaneaspp Nimis (2016)
*C. parasitica(Hoffm. Moffm. " Castaneaspp Nimis (2016)
*C. polydactyla(Florke) Spreng- Castaneaspp Nimis (2016)
C. pseudopityred/ain. & - Fagusspp Nimis (2016)
*Hertelideabotryosa(Fr. Printzen & Kantvilag Quercusspp Nimis (2016)
*Leprariajackii Tgnsberd Quercussuber Nimis (2016)
Lecanoraceae GlaucomarialeptyrodeqG.B.F. Nilssor) SY.Kondr, L Rk ° s Betulaspp, Nimis (2016), Kondratyuk et al
Farkas Fagusspp (2019
= *LecanoraleptyrodegNyl. Degel -
*Lecanoraalbella (Pers Ach.‘ Fagusspp Nimis (2016)
*L. argentata(Ach. Malme' Fagusspp Nimis (2016)
*L. cinereofuscaH. Magn &t Fagusspp Nimis (2016)
*L. expallensAch. - Quercuscerris Nimis (2016)
*L. horiza(Ach. Dinds. ‘- Fagussylvatica Nascimbene et al. (2021)
L. hypoptoidegNyl. Nyl. - Castaneaspp Nimis (2016)
L. quercicolaCoppins & P Jame$ - Castaneaspp, Quercusspp Nimis (2016)
*Lecidellaalbida Hafellner" Fagusspp Nimis (2016)
Polyozosigpopulicola(DC. $.Y.Kondr, L Rk©°s & Fa Alnusspp Nimis (2016), Kondratyuk et al
= *Lecanorapopulicola(DC. Duby&t (2019
Megalariaceae *Megalarialaureri (Th. Fr. Hlafellner® - Fagusspp, Quercusspp Nimis (2016)
Parmeliaceae *Bryoria capillaris (Ach. Brodo & D. Hawksw - Fagusspp Nimis (2016)
*Cetreliacetrarioides(Duby) W.L. Culb. & C.F. Culb. &:- Alnusalnobetula Gheza(2019
*C. chicitae(W.L. Culb. W.L. Culb. & C.F. Culh. Fagussylvatica Nascimbene et al. (2021)
*C. monachorun{Zahlbr. W.L. Culb. & C.F. Culb. - Fagussylvatica Nascimbene et al. (2021)
*C. olivetorum(Nyl. W.L. Culb. & C.F. Culb. Fagusspp Nimis (2016)
*Cetrariasepincola(Ehrh Ach. - Alnusviridis, Betulaspp Nimis (2016)
*Everniamesomorphadyl. Alnusalnobetula Gheza(2019

= Everniaprunastri(L. Ach.*t

*|ethariellaintricata (Moris) Krog& -
*Melanelixiaglabratula(Lamy) Sandler & Arup™ ‘-

*M. subaurifera (Nyl. ®. Blanco, A Crespo, Divakar, EssID.
Hawksw & Lumbscht

*Melanohaleeelegantula(Zahlbr. @. Blanco, A Crespo, Divakar,
Essl, D. Hawksw & Lumbsch*

*M. exaspeata (De Not Q. Blanco, A Crespo, Divakar, EssID.
Hawksw & Lumbscht

Fagussylvatica Quercuscerris
Alnusalnobetula Fagusspp
Alnusalnobetula
Castaneaspp, Quercusspp

Quercusspp

Ravera et al 2010

Nimis (2016), Ghez§2019
Gheza(2019

Nimis (2016)

Nimis (2016)
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*M. exasperatulgdNyl. ®. Blanco, A Crespo, Divakar, EssID. Alnusalnobetula Gheza(2019
Hawksw & Lumbscht
*M. laciniatula (H. Olivier) O. Blanco, A Crespo, Divakar, EssID. Fagusspp Nimis (2016)
Hawksw & Lumbscht
*M. olivacea(L. ®. Blanco, A Crespo, Divakar, EssID. Hawksw  Betulaspp Nimis (2016)
& Lumbscht
*ParmeliaernstiaeFeuerer & AThell - Quercusspp Nimis (2019
*P. submontanadale‘ Fagusspp Nimis (2016)
ParmeliellatestacesP.M. Jgrg & - Castaneaspp Nimis (2016)
*Parmeliopsisambigua(Hoffm. Nyl. - Castaneaspp Nimis (2016)
*Nephromopsitaureri (Kremp. Kurok. &t Fagusspp Nimis (2016)
*UsneaflavocardiaRasaneh Fagusspp, Quercusilex Nascimbene et al. (2021)
*U. intermedia(A. Massal Jatta Alnusalnobetula Gheza(2019
*U. rubicundasStirt. &t Quercuscerris, Q. suber Nimis (2016)
*Vulpicidapinastri (Scop J.E. Mattsson& M.J. Lai ‘- Castaneaspp Nimis (2016)
Pilocarpaceae *FellhaneropsisrezdagCoppins & P Jame} Sérus & Coppins® L  Quercusspp Nimis (2016)
*Micareaelachista(Kéb. Coppins & R Sant" Castaneaspp Nimis (2016)
*M. globulosella(Nyl. Coppirs&*- Quercusspp Nascimbene et al. (2021)
*M. meridionalisvan den Boom, Brand, Coppins & Sérus Quercussuber Nimis (2016)
*M. peliocarpa(Anzi) Coppins & R Sant - Fagusspp, Quercusspp Nimis (2016)
Ramalinaceae *Bacidiaarceutina(Ach. Renm & Arnold* Quercusilex Nascimbene et al. (2021)
*B. rosella(Pers Pe Not &'t Quercusilex Nimis (2016)
*Biatora ponticaPrintzen & Tansbery Fagusspp Nimis (2016)
*B. sphaeroidizgVain. Printzen & Holient Alnusspp Nimis (2016)
*Leaniacyrtella(Ach. Yh. Fr.t Juglansspp Nimis (2016)
*L. fuscella(Schaer A. Massal - Juglansspp Nimis (2016)
*MycobilimbiaepixanthoidegNyl. HMafellner & Turk- Fagussylvatica Nascimbene et al. (2021)
*RamalinasubgeniculataNyl. & - Quercuscerris Nascimbene et al. (2021)
*ToniniopsissubincomptdNyl. Kistenich, Timdal, Bendiksby &.S Fagusspp, Nimis (2016), Kistenich et al
Ekman Quercusspp (2018
= BacidiasubincomptgNyl. Arnold*
Ramboldiaceae *Ramboldiacinnabarina(Sonmerf. Kalb, Lumbsch & Elix- Quercusilex Zedda (2002)
Scoliciosporaceae *Scoliciosporumumbrinum(Ach. Dojka* Castaneasativa MoralesRodriguez et al. (2019)
Tephromelataceae *Violella fucata(Stirt. . Sprib. &* Alnusincana Nascimbene et al. (1)
Order: Lecidealeq3 taxa)
Lecideaceae *|ecideaalbofuscescenNlyl. - Betulaspp Nimis (2016)
*L. turgidula Fr.- Castaneaspp Nimis (2016)
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Lopadiaceae *Lopadiumdisciforme(Flot. Kullh & Quercusspp Nimis (2016)
Order: Ostropaleq1 taxon)

Stictidaceae *ThelopsigubellaNyl. &t Fagusspp, Quercusspp Nimis (2016)

Order: Peltigerales(9 taxa)

Collemataceae *EnchyliumconglomeratunfHoffm. Qtalora, PM. Jarg & Wedin-  Juglansspp Nimis (2016)
E. ligerinum (Hy) Otalora, PM. Jgig. & Wedin & - Juglansspp Nimis (2016)
*Leptogiumhildenbrandii(Garov. \Nyl.&t Juglansspp Nimis (2016)
Paracollemaitalicum (B. de Lesd Qtalora, PM. Jgrg & Wedin®'-  Quercusilex Nimis (2016)
*Rostaniaoccultata(Bagl. Qtalora, PM. Jag. & WedinE - Juglansspp Nimis (2016)
*Scytiniumsubtile(Schrad Qtalora, PM. Jarg & Wedin* Juglansspp Nimis (2016)

Koerberiaceae *Koerberiabiformis A. Massal* Castaneaspp, Quercusspp Nimis (2016)

Peltigeraceae *Lobarinascrobiculata(Scop MNyl. &t Castaneaspp Nimis (2016)
*Stictalimbata(Sm Ach. - Fagussylvatica Nascimbene et al. (2021)

Order: Pertusarialeg6 taxa)

Pertusariaceae PertusariaconstrictaErichsert Fagusspp,Quercusspp Nimis (2016)
P. juranaErichsent Fagusspp Nimis (2016)
*P. pustulata(Ach. Duby" Carpinusspp, Fagusspp Nimis (2016)

Variolariaceae Lepramultipuncta(Turnel) Hafellner- Carpinusspp, Fagusspp Nimis (2016)
*L. ophthalmiza(Nyl. Hafellner Fagusspp Nimis (2016)
*L. trachythallina(Erichsen Lendemer & RC. Harris- Fagusspp Nimis (2016)

Order: Teloschistaleg8 taxa)

Megalosporaceae *MegalosporauberculosaFée Sipmart Fagusspp Nimis (2016)

Teloschistaceae *Athallia cerinella(Nyl. Arup, Frodén & Sgchting Juglansspp Nimis (2016)
*A. pyracea(Ach. Arup, Frodén & Sgchting Juglansspp Nimis (2016)
*Caloplacacerina(Hedw 7Jh. Fr. slat* Juglansspp Nimis (2016)
*Huneckiapollinii (A. Massal $.Y. Kondr., Kérnefelt, Elix, A Alnusspp Nimis (2016)

Thell, Jung Kim, AS. Kondr. & Hur -
Lendemeriellducifuga(G. Thor) S.Y. Kondr.

Castaneaspp, Quercusspp

Nimis (2016), Kondratyuk et al

= CuloplacalucifugaG. Thort (2020
*Solitaria chrysophthalmgDegel Arup, Sgchting & Frodéh Juglansspp Nimis (2016)
*Xanthomendozhuculica(S.Y. Kondr. Diederich* Juglansregia Gheza(2019
Order: Umbilicariales(2 taxa)
Fuscideaceae Fuscideastiriaca (A. Massal Hafellner Fagusspp Nimis (2016)
Ophioparmaceae *Hypocenomycsecalaris(Ach. WM. Choisy* Castaneaspp Nimis (2016)
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Class Leotiomycete$87)

Order: Chaetomellalegl taxon)

Chaetomellaceae Chaetomellasp. B [Tus] Fagussylvatica Danti et al. (2002)
Order: Helotiales(67 taxa
Amorphothecaceae *QidiodendrontenuissimungPeck S. Hughes>[cam Quercusilex Lunghini et al. (2013), Ekanayak

( Myxotrichaceag
Arachnopezizaceae

Chlorociboriaceae

Dermateaceae

Discinellaceae
Drepanopezizaceae

Erysiphaceae

* Arachnopezizaurata FuckelS [Lig. Lom. Tus]

*A, aurelia(Pes. FuckelS.[om. Tre, Tus]
*ChlorociboriaaeruginascengNyl. Kanouse & CS. Ramamurthi,
Korf & L .R. Batra$S:[-om. Sic. Tre, Ve

*C. aeruginosgOede} Seaver ex G. Ramamurthi, Korf & LR.
BatraS:[Abr]

*Peziculaacericola(Peck Peck ex Sace& Berl. B [Tus]

*P. carpinea(Pers Jul. ex Fuckep: [ tom]

*P. cinnamomedDC. $acc & [Tul

*P. fagacearunChen Chen, Verkley & Crotf§ P

*P, italica W.J. Li, Camporesi & KD. HydeS:[Tus]

*P. neocinnamome&hen Chen, Verkley & Crous
Peziculasp. [T

= Cryptosporiopsisp. E" (sexualPeziculaandNeofabrea
*Naevalaminutissima/Auersw B. HeinS

Drepanopezizap. [T

= Gloeosporidiellasp. &

Marssoninamatteiana(Sacc Karak
*Erysiphealphitoides(Griffon & Maubl. Y. Braun & S Takam
= MicrosphaeraalphitoidesGriffon & Maubl.

= Microsphaeraalphitoidesvar. alphitoidesGriffon & Maubl.
= Microsphaeraquercina(Schwein Griffiths

E. extensgCooke & PeckU. Braun & S Takam

= Microsphaeraalni var. extensgCooke & PeckE.S. Salmorf
*E. hypophylla(Nevod Y. Braun & Cunningt

= MicrosphaerahypophyllaNevod

*E. ornata(U. Braun) U. Braun & S Takam

= MicrosphaerabetulaeMagnus

Quercusilex, Quercusspp
Fagussylvaticg Quercusspp
Fagussylvatica
Quercusilex, Quercusspp
Fagussylvatica

Fagussylvatica
Fagussylvatica
Fagussylvatica

Fagussylvatica

Corylusspp
Fagussylvatica
Fagussylvatica

Castaneasp.
Fagussylvatica

Quercusrobur

Castaneasativg Fagussylvatica
Quercudrainetto, Q. ilex,

Q. petraea Q. pubescens

Q. pyrenaica Q. robur, Q. suber
Q. trojana, Quercussp.
Quercuscerris, Q. ilex,

Q. petraea, Q. robur
Quercudfrainetto, Q. petraea

BetulapubescendB. verrucosa

et al (2019

Saitta et al. (2011)
Saitta et al. (2011)
Saittaet al. (2011)

Saitta et al. (2011)
Danti et al. (2002)

Saitta et al. (2011)
Danti et al. (2002), Chen et al

(2016

Chen et al 2016, Romero et al
(2018

Lietal 2020

Chen et al 2016

Danti et al. (2002), Lynch et.al
(2013

MoralesRodriguez et al. (2019)
Danti et al. (2002),
Wijayawardene et al2020
Venturella(1991)

Amano (1986), Ventrella(1991),
Braun(1995, Braun et al(2000,
Takamatsu et al2007), Roskov
etal 2019, MycoBank(2022

Spaulding(1961)

Amano(1986, Takamatsu et al
(2007

Amano(1986, Braun(1995,
Braun et al(2000
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Gelatinodiscaceae

Helotiaceae

*E. penicillata(Wallr. Qink

= Microsphaerapenicillata (Wallr. $acc
Oidiumsp.

*Phyllactiniaalnicola U. Braun

*P. alnicolaU. Braun

= Microsphaeraalni (DC. . Winter®
*P. guttata(Wallr. Dév.

= Phyllactina suffulta(Rebent $acc

*P. roboris (Gache} S. Blumer

* Ascocoryneeylichnium(Tul. Korf S:[cam. Lig, Lom]

*A. sarcoidegJacq J.W. Groves & DE. Wilson S:[¢am. Lig, Lom, Tus]
*Ascotremelldaginea(Peck Seavef-[.om. Trel
*Neobulgariapura (Pers Petr. var. puraS:[cam Lom, Sic, Tre, Ver

= Neobulgariapuravar. foliacea(Bres DPennis & Gamundi
*Bisporellacitrina (Batscl) Korf & S. E. Carp [-9]

*B. subpallida(Rehn) DennisS:[Emi. Lom. Tre]
*Hymenoscyphusalyculus(Fr. Y. Phillips[cam Lig. Lom, Pie, Sic, Tre,
Ven]

= HelotiumconscriptumP. Karst S

*H. fructigenug(Bull. Gray

*H. imberbis(Bull. Dennist-om ven

H. monticola(Berk Barall-om

= *Phaeohelotiunmonticola(Berk. Pennis®

*H. serotinus(Pers V. Phillips S:[cam. Ver

H. sublateritius(Berk. & Broome) DennisS:[Em]
*Scytalidiumlignicola Pesanté:[cam
*Strossmayerigbasitricha(Sacc Pennist-om

Alnuscordata A. glutinosa
A. viridis

Quercusobur
Alnuscordata A. glutinosa
A. viridis

Juglansregia

Alnusglutinosa A. incang
Betulaalba, B. pendula

B. pubescensB. verrucosa
Carpinusbetulus Carpinussp.,
Corylusavellang C. maxima
Fagussylvaticg Ostrya
carpinifolia, Quercusilex,

Q. petraea Q. pubescens

Q. robur

Quercuslex, Q. petraea

Q. pubescengQ. robur,
Fagussylvatica
Fagussylvatica
Fagussylvatica
Fagussylvatica

Fagussylvatica

Quercusspp

Fagussylvaticg Quercusilex,
Quercusspp

Quercusilex
Fagussylvatica
Quercusspp

Fagussylvatica
Fagussylvatica
Quercusilex

Castaneasp, Carpinussp,
Fagussp, Quercusspp

Braun(1995, Braun et al 2000

Amano(1986
Amano(1986

Spaulding(1961), Amano(1986

Amano(1986, Venturella(1997),
Braun(1995

Braun(1995

Saitta et al. (201)

Saitta et al. (2011)
Saitta et al. (2011)
Saitta et al. (2011)

Ambrosio et al 2018
Saitta et al. (2011)
Saitta et al. (2011)

Venturella(1997)

Saitta et al. (2011)

Saitta et al. (2011), Dimitrova et
al. (2005

Saitta et al. (2011)

Saitta et al. (2011)

Lunghini et al. (2013)

lturriaga & Korf (1990, Saitta et
al. (2011) Quijada et al 2017
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Helotialesgenerancertae
sedis

Hyaloscyphaceae

Lachnaceae

Leotiaceae
Mollisiaceae

Patellariopsidaceae
Ploettnerulaceae

Sclerotiniaceae

Solenopeziaceae

Durella commutataFuckelS [Lom. Tre]

*D. macrosporaFuckelS:(-om!

*Hyaloscyphaureliella (Nyl. Muhtinenlcam

= CheiromycellanicroscopicaP. Karst $. Hughes

H. hyalina(Pers Boud Stom. Tre. Ve
*Dasyscyphellaivea(R. Hedw Raity S:[Lig. Lom. Sic, Tre, Tus, Ve

*Lachnumbicolor (Bull. B. Karst S:[Cam. Lom, Sic, Trg
*L. brevipilosumBaral S:[Tus]
*L. virgineum(Batsch P. Karst S:[Cam. Emi, Lig, Lom, Sic, Tre, Ver}

*Neodasyscypheerina(Pers $poonef:Em: Ven
*Leotialubrica (Scop Pers (-9l
*Phialocephaladimorphospoa W.B. Kendr, E™ [Tus]
Phialocephalasp. [Tl

*Tapesiavillosa Aebi

*Mollisia cinerea(Batsch P. Karst S:[cam. Laz, Lig, Lom, Sic, veq

*M. discolor(Mont. & Fr. Y. Phillips [-om!

= Mollisia discolorvar. longisporalLe Gal®

*M. ligni (Desm . Karst S:[cam, Lig, Lom, Tre]

*M. melaleucaFr. $accS[om. Tre, Sid

M. ramealisP. Karst S:[-oml

*Patellariopsisatrovinosa(A. Bloxam ex Curr DennisS:[Emi]
Cylindrosporiumspp [T

*BotrytiscinereaPers S & P[Cam, Tug

Botrytisspp

*Monilinia laxa (Aderh & Ruhland Honey
= Monilia laxa (Ehrenb $acc & Voglino
Monilinia spp [Tl

Lasiobeloniumidulus[as hidulum] J.Q. Schmidt & Kunzé
Spoonep:[cam

Fagussylvatca

Quercusspp
Quercusilex

Quercusspp

Fagussylvaticg Quercuslex,
Quercusspp

Fagussylvatica Quercusspp
Quercuslex, Quercusspp
Fagussylvaticg Quercusilex,
Quercusspp

Fagussylvatica
Castaneasativa
Fagussylvatica
Fagussylvatica

Alnusviridis

Fagussyhatica, Quercuslex,
Quercusspp

Quercusspp

Quercusspp
Fagussylvatica
Quercusspp
Corylusavellana
Juglansregia

Castaneasativa Fagussylvatica
Quercusilex

Juglansregia
Corylusavellana
Juglansregia

Quercusilex

Saitta et al. (2011)

Saitta et al. (2011)
Lunghini et al. (2013)

Saitta et al. (2011)
Saitta et al. (2011)

Saitta et al. (2011)
Saitta et al. (2011)
Saitta et al. (2011)

Saitta et al. (2011)
Ambrosio et al 2018
Danti et al. (2002)
Grunig et al 2009
Aebi (1972

Lunghini et al. (2013)

Saitta et al. (2011)

Saittaet al. (2011)

Saitta et al. (2011)

Saitta et al. (2011)
Karunarathna et al2020
Pardatscher & Schweigkofler
(2009)

Danti et al.(2002), Lunghini et al.
(2013) MoralesRodriguez et al.
(2019)

Pardatscher & Schweigkofler
(2009)

Richardsor{(1990

Pardatscher & Schweigkofler
(2009)

Lunghini et al. (2013),
Wijayawardene et a(2020
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Thelebolaceae PatinellahyalophaeaSacc Fagussylvatica Baral et al 2020

Aibrisseaceae *Cheirosporabotryospora(Mont. Berk & BroomeS:[Emil Fagussylvatica Karunarathna et al2020
ACheirosporasp. E™ [Tusl Fagussylvatica Danti et al. (2002), Karunarathne

et al (2020

Order: Leotiales(1 taxon)

Vexillomycestrovirens(Pers Baral, Quijada & GMarsonlca™
Lom]

= Claussenomycearovirens(Pers Korf & Abawi S

Tympanidaceae

Fagussylvatica Quercusspp

Saitta et al. (2011), Baral &
Quijada(2020

Order: Marthamycetaleg1 taxon)

Marthamycetaceae *Propolisfarinosa(Pers Fr. S:[Cal Lom, Sic, Tre, Veq

Fagussylvaticg Quercusspp

Saitta et al. (2011)

Order: Phacidiales(1 taxon)

Phacidiaceae *Bulgariainquinans(Pers fr, S:[kom. Sic. Tud

Fagussyhatica, Quercuslex,
Quercusspp

Saitta et al. (2011)

Order: Rhytismataleg4 taxa)

Rhytismataceae Coccomycesoronatus(Schumach pe Not Fagussylvatica Farr (1973
= Coccomycesoronatusvar. megatheciu$peg
*Colpomaquercinum(Pers YWallr. S:En [Laz, Lom, Tus] Quercusspp Ragazzi et al 2003, Saitta et al.
(2011)
Lophodermiummaculare(Fr. De Not Quercussp. Venturella(1991)
*L. petiolicolaFuckel Castaneasp. Farr(1973
Leotiomycetegamilies incertaesedis(12 taxa)
Calloriaceae Dactylariairregularis de Hoog>[cam Quercusilex Lunghini et al. (2013),
Wijayawardene et a{2020
D. naviculiformisMatsushS:[Tus] Quercusilex Zucconi & Pasqualetti (2007),
Wijayawardene et a{2020
*D. purpurella(Sacc §cam Quercusilex Lunghini et al. (2013),
Wijayawardene et a(2020
Dactylariaspp S:[Tul Quercusilex Zucconi & Pasqualetti (2007),
Wijayawardene et a(2020
Dactylariasp. ST Quercusilex Zucconi & Pasqualetti (2007),

Cenangiaceae CenangiundolosumSacc & Speg
Hamatocanthoscyphacea *Chalarafungorum(Sacc 9(cam
*C. hughesiiNag Raj & WB. Kendr, S:[cam
C. stipitataNag Raj & WB. Kendr. $:[T4]
C. unicolor S. Hughes & Nag Ra&j ™!

Corylusavellana
Quercusilex
Quercusilex
Quercusilex
Quercusilex

Wijayawardene et a{2020)
Farr(1973

Lunghini et al. (2013)
Lunghini et al. (2013)
Zucconi & Pasqualetti (2007)
Zucconi & Pasqualetti (2007)
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Chalaraspp STl Quercusilex Zucconi & Pasqualetti (2007)
Pezizellaceae *Calycinaclaroflava (Grev. Kuntzeltom Tre. Sid Fagussylvatica Saitta et al. (2011),

= Bisporellasulfurina(Quél $.E. CarpS Wijayawardene et al2020
Class Orbiliomyceteq1)
Order: Orbiliales (1 taxon)
Orbiliaceae *Dactylellinaellipsospora(Preusy M. Scholler, Hagedorn & A Quercusilex Lunghini et al. (2013)

Rubner®-[caml

Class Pezizomycete@3)

Order: Pezizaleg22 taxa

Helvellaceae
Pezizaceae

Pyronemataceae

Sarcoscyphaceae

Tarzettaceae
Tuberaceae

*Balsamiavulgaris Vittad. ™ [5d

*Adelptella babingtonii(Berk & Broomg Pf i st er ,
Ku g [kpnpy Tre, Ven]

= *Pachyellababingtonii(Berk. Boud S
Legalianabadia(Pers Yan Vooren9!

= PézizabadiaPers

*Pezizavaria (HEdW. Er- S, [Abr, Cal, Lig, Lom, Fri, Tre, Sic, Tus, Ven]
*Phylloscyphaphyllogena(Cooké Van Vooren-9]

= PézizaphyllogenaCooke

*Geneafragrans(Wallr. $acc™ [Sid

*G. lespiaultii Cordal™ [Sd
*G. sphaericaTul. & C. Tul. " [5d
*G. verrucosaVittad. H [Sd

*ScutelliniakerguelensigBerk. @. KuntzeS: [Cam, Lom, Tre]
*G, scutellata(L. D_ambottes,[Abr, Lom, Fri, Tre, Sic, Tus, Ven|

*TrichophaeaabundangP. Karst Boud S:[cam _
*Sarcoscypha&occinea(Jacq $accS:[Mar Laz Lom, Tre, Sic, Tug

*Tarzettacatinus(Holmsk orf & J. K. Rogers!
*Tuberaestivunvittad. H (59

Quercuslex, Q. suber
Fagussylvatica

Castanesativa

Quercusilex, Quercusspp
Quercuscerris

Corylusavellang Fagus
sylvaticg Quercuscerris, Q. ilex,
Q. pubescen. suber

Q. virgiliana

Fagussylvatica Quercusilex
Quercuscerris,
Corylusavellang Fagus
sylvatica Quercuslex,

Q. pubescen. suber

Q. virgiliana

Fagussylvatica
Fagussylvaticg Quercuslex,
Quercusspp

Quercusilex

Fagussylvaticg Quercuslex,
Quercusspp

Quercuscerris
Ostryacarpinifolia, Quercusilex,
Q. virgiliana

Saitta et al. (2008)
Saitta et al. (2011)
Ambrosio et al2018,Van (2020

Saitta et al. (2011)
Ambrosio et al2018,Van (2020

Saitta et al. (2008)

Saitta et al. (2008)
Saitta et al. (2008)
Saitta et al. (2008)

Saitta et al. (2011)
Saitta et al. (2011)

Lunghini etal. (2013)
Saitta et al. (2011)

Ambrosio & al. 2018
Saitta et al. (2008)
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*T. borchii Vittad. H [5id

*T. brumaleVittad. 7 [Sid

*T, excavatunVittad. 7 [Sid

*T. maculatunvittad. ™ [5'd -
*T. panniferumTul. & C. Tul.™[Sd

*T. puberulumBerk. & Broome'" [Sid

*T. rufumPico var rufum™ [Sid

Castaneasativa Corylus
avellang Fagussylvatica
Quercuscerris, Q. ilex,

Q. petraea Q. pubesens

Q. suber

Corylusavellang Ostrya
carpinifolia, Quercusilex,

Q. leptobalanosQ. virgiliana
Fagussylvaticg Quercuspetraea
Q. pubescens

Quercuslex, Q. pubescens
Ostryacarpinifolia, Quercusilex,
Q. virgiliana

Castana sativg Fagussylvatica
Quercuscerris, Q. ilex,

Q. pubescen. suber

Q. virgiliana

Corylusavellang Fagus
sylvatica Quercuscerris, Q. ilex,
Q. leptobalanos

Saitta et al. (2008)

Saitta et al. (2008)

Saita et al. (2008)

Saitta et al. (2008)
Saitta et al. (2008)

Saitta et al. (2008)

Saitta et al. (2008)

Class Sadariomyceteg264)

Order: Amphisphaerialeg33 taxa)

Amphisphaeriaceae * Amphisphaeriaimbrina(Fr. De Not [Ver
Beltraniaceae *BeltraniaquernaHarkn S[€am

*B. rhombicaPenz S:[Cam. Tug

*ParapleurotheciopsifaequiseptatgMatsush BP.M. Kirk S:[cam.

Tus]
*SubramaniomycesisisaprophyticugMatsush .M. Kirk S:.cam

*CylindriumelongaturmBonord
Anisostomulauercusilicis (Traversg Hohn

Cylindriaceae
Hyponectriaceae

*Melogrammacampylosporunr, S:[-om. Trel
*Melogrammaspiniferum(Wallr. [Pe Not S:[cam. Lom, Tre]
*Discosiaartocreas(Tode Fr.

= Discosiaartocreasvar. juglandisC. Massal

Melogrammataceae

Sporocadaceae

Carpinusbetulus
Quercusilex

Quercusilex
Quercusilex
Quercusilex
Quercusilex
Quercusilex
Fagussylvatica

Fagussylvatica
Fagussylvatica

Aptroot (1995

Lunghini et al. (2013), Pirozynsk
(1963

Zucconi & Pasqualetti (2007),
Lunghini et al. (2013)
Zucconi & Pasqualetti (2007),
Lunghini et al. (2013)
Lunghini et al. (2013)
Venturella(1997)

von Arx & Mueller (1954),
Roskov et al(2019

Saitta et al. (2011)

Saitta et al. (2011)

Nag Raj(1993
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*D. fagi W.J. Li, Jian K Liu & K.D. HydeS [Emil Fagussylvatica Li et al. 20458, Liu et al (2019

D. fagineaLib. Alnusglutinosa Nag Raj(1993

*D, italica W.J. Li, Jian K Liu & K .D. HydeS:[Emil Fagussylvatica Li et al. 20450, Liu et al (2019

*D. neofraxineaW.J. Li, Camporesi & KD. HydeS [Emi. Tus] Fagussylvatica Senanayake et.aR015,
Liuetal 2019

Discostromacorticola (Fuckel) Brockmann Quercusilex Venturella(1997)

= *Seimatosporiuriichenicola(Cordg Shoemaker & EMUII.

*Immersidiscosi@ucalypti(Pat Kaz Tanaka, Okane & Hosoya  Quercuspubescens Hyde et al 2017

[Emi]

Monochaetidlicina (Sacc Nag Raj Quercuslex, Nag Raj(1985, Nag Raj(1993,

= Cryptostictisilicina (Sacc $acc

= Pestalotiailicina Sacc

*M. kansensigEllis & Barthol. $acc& D. Sacc
* M. monochaetgDesm AlleschEn Si([Pie. Tud

= Pestalotiamonochaetaar. monochaetdesm

M. mucronata(C. Massal Maire

M. pachysporavar. brevicornisBubak

M. saccardoandVoglino) Sacc & Traverso
Monochaeta sp. B [Tus]

*NonappendiculatguercinaF. Liu, L. Cai & Crous> [Em Tus]
*Pestalotiopsigdusta(Ellis & Everh $teyaert

= PestalotiaadustaEllis & Everh

P. breviseta(Sacc $teyaert

= PestalotiabrevisetaSacc

*P. funerea(Desm $teyaert

= Pestalotiafunereavar. punctiformisSacc

*P. osyridis (Thim B.T. Sun & RB. Cao

= PestalotiaosyridisThim

P. versicolor(Speg $teyaerf:[Tus]
Pestalotiopsisp. S:[cam

*SporocadusosigenaF. Liu, L. Cai & Crous>Emil
*TruncatellaangustataPers $. Hughes>Emi]

A zetiasploznahuemeni(Speg Nag Raj

= *PestalotiathuemeniiSpeg

Q. pubescens

Castaneavesca
Castaneasativag

C. vescaQuercuscerris,
Quercusrobur, Q. pubescens

Quercuspubescens
Quercusilex
Quercuspubescens
Quercuscerris, Q. pubescens
Q. robur
Quercuspubescend. suber
Carpinusbetulus

Fagussylvatica
Fagussylvatica
Castanearenata
Quercuspp
Quercusilex
Quercusilex

Alnusglutinosa
Casuarinaequisetifolia

Venturella(1991), Nag Raj
(2993

Guba(196])

Nag Raj(1993, Gennaro et al
(2003, Jeewon et al 2002,
Jeewon et al 2003a, b, Liu et al

(2019, MoralesRodriguez et al.

(2019)

Nag Raj(1993

Nag Raj(1993
Guba(196])
Ragazzi et al 2003

Liuetal 2019
Guba(1967)

Guba(1967)
Nag Raj(1993
Guba(1967)

Panzavolta et al2018
Lunghini et al. (2013)
Bundhun et al 2027

Hyde et al 2018
Guba(1961), Nag Raj(1993,
Roskov et al 2019,
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= Mestalotiamonochpa Tassi

Wijayawardene et al2020

Order: Boliniales (2 taxa)

*Camaropanicrospora(P. Karst $hears:[-om Trel
*C. tubulina(Alb. & Schwein $heartom
= *Endoxylaoperculata(Alb. & Schwein $acc®

Boliniaceae

Fagussylvatica Quercusspp
Quercusspp

Saitta et al. (2011)
Saitta et al. (2011), Roskov et al
(2018

Order: Calosphaerialeg3 taxa)

Calosphaeriaceae CalosphaeriavahlenbergiiNitschke® Castaneasativa Réblova(201])
*Jattaeadiscreta(Berl. Réblov& Quercussp. Huang et al 202])

*J. tumidula(Sacc RéblovalVer Fagussylvatica Réblov&(2011), Réblova et al
= CalosphaerigumidulaSacc® (20153

Order: Coniochaetaleg3 taxa)

Coniochaetacea *Coniochaetgulveracea Ehrh  WMunkS:[-oml Quercusspp Saitta et al. (2011)

*C. taeniospora(Sacc Friebes, Jaklitsch & VogimayrEm] Quercussp. Hyde et al 20209
Coniochaetasp. B [Tu] Fagussylvatica Danti et al. (2002)

Order: Coronophorales(7 taxa)

Bertiaceae *Bertia moriformis(Tode) De Not S:[Lg. Lom. Sic, Tre] Fagussylvatica Saitta et al. (2011),
= Bertiamoriformisvar. multiseptataSivan S Quercusspp Roskov et al(2018
*B. macrosporaSacc Fagussylvatica Eriksson & Yue(1986, Roskov
= MassarinamacrosporaSacc Q.E. Erikss & J.Z. Yue etal 2018

Ceratostomataceae Arxiomycesitis (Fucke) P.F. Cannon & D Hawksw [Verl Juglanssp, Juglansregia (asJ. Cannon & Hawkworth (1982,
= Phaeostomaitis (Fucke) Arx regiag Roskov et al 2018
CeratostomavenetunSpeg Corylusavellana Farr(1973
Harzia sympodialigC. Perin) D.W. Li & N .P. Schultes Quercuspubescens Perini(1986, Schultes et al
= ChlamydomycesympodialisC. Perini (2019

Chaetospherellaceae *ChaetosphaerellphaeostromgDurieu & Mont E. Mull. & C. Fagussylvatica Saitta et al. (2011)
BoothS:[cal

Nitschkiaceae Fracchiaeaheterogene&acc [Ve" Corylussp. Saccardq1873, Huang et al

(2021

Order: Chaetosphaeriale§l? taxa)

Chaetosphaeriaceae *ChaetosphaeriaermicularioidegSacc & Roum. . Gams & Quercusilex Zucconi & Pasqualetti (2007),
Hol.-JechS:[cam. Tug Lunghini et al. (2013)
ChloridiumcylindrosporumW. Gams & Hol-Jech S:[cam Quercusilex Lunghini etal. (2013)
Chloridiumsp. S:[Tusl Quercusilex Zucconi & Pasqualetti (2007)
*DictyochaetaassamicgAgnihothr. Aramb., Cabello & Mengasc Quercusilex Lunghini et al. (2013)

S,[Cam]
*Menisporaciliata Cordal®am Quercusilex Lunghini et al. (203)
Menisporasp. S [Tl Quercusilex Zucconi & Pasqualetti (2007)
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Polynemaornatum(De Not Dév.
*PyrigemmulaaurantiacaD. Magyar & Shoemaker

*Endophragmiellaboeweil.L. Crane ex SHughes>[Cam
Endophragmiellacesatii(Mont. $. Hughes
Endophragmiellasp. /1T

Helminthophaeriaceae

*RuzeniaspermoidegHoffm. . HilberS: [Cam. Lom, Tre]
= LasiosphaerispermoidegHoffm. ¢es & De NotS

Castanessp.
Castaneasativa

Quercusilex
Quercusobur
Quercusilex

Fagussylvaticg Quercuslex,
Quercusspp

Nag Raj(1993
Magyar(2011), Morales
Rodriguez et al. (2019)
Lunghini et al. (2013)
Hugheg(1979

Zucconi & Pasqualetti (2007),
Wijayawardene et a(2020,
MycoBank(2022

Saitta et al. (2011), Hilber &
Hilber (2002, Lunghini et al
(2013)

Order: Diaporthales(79 taxa)

Asterosporiaceae * AsterosporiunasterospermurtPers $. Hughes™" [Emi. Tus]

Coryneaceae *Coryneumarausiacum(Fabrg Senan Maharachch& K.D. Hyde

[Emi]

= *CoryneumarausiacaSenan Maharachch& K.D. Hyde®
*C. lanciforme (Fr. Yoglmayr & Jaklitsch

C. mucronatunC. Massal

*C. modonium(Sacc Emil

*C. umbonatunNees

= P%eudovalsdongipes(Tul. & C. Tul. $acc. E"

Coryneurnsp. &

*CryphonectriacarpinicolaD. Rigling, T. Cech, Cornejo &..
Beenkerf

*C. decipiensGryzenh & M .J. Wingf. P

Cryphonectriaceae

*C. naterciaeBraganga, EDiogo & A.J.L. Phillips®

Fagussylvatica

Quercussp.

Betulaalba, Betulasp.
Quercuspubescens
Castaneasativa
Quercusspp, Quercussp.

Quercuspubescens
Carpinusbetulus
Castaneasativa Castaneasp.

Quercussuber

Danti et al. (2002), Tanaka et al
(2010, Wijayawardene et al
(20168, Senanayake et.al
(20174, b, (2018, Fan et h
(2018a, b, I; Yang et al 2018,
Hyde et al 20209

Senanayake et.aR017b,(2018

Sutton(1975, 198

Sutton(1975

This study

Ragazzi et al 2003, Rossman et
al. (2019, Fan et al 2018b,3,
Jiang et al 2018

Ragazzi et al 2003

Cornejo et al 2021

Gryzenhout et al 2009, Chen et
al. 2018, Cornejo et al 2021
Pinna et al 2019
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Cryphonectriaceae
( G&yphonectriaEndothia
compley

Cytosporaceae

Diaporthaceae

*C, parasitica(MurriII ) M.E. BarrP, [Apl, Bas, Cal, Cam, Emi, Fri, Laz, Lom, Lig,

Pie, Sar, Sic, Tre, Tus, Ads

= Endothiaparasitica(Murrill ) P.J. Anderson & HW. Andersorf

*C. radicalis (Schweinex Fr. 1.E. Barr ™ [P
= Endothiafluens(Sowerby Shear & NE. Steveng$

*Endothiagyrosa(Schwein Berk P
Endothiellasp.”

*Cytosporacedri Syd, P. Syd & E.J. ButlerS:[Emi]
C. corylicola Sacc ex Fuckef: 521

*Cytosporacotini Norph, Bulgakov & KD. HydeS:[Em]
CytosporguglandinaSacc®

*C. phialidicaW.J. Li, Camporesi & KD. HydeS:[Emi]

*C. predappioensi€.J. Shang, Norph Camporesi & KD. Hyde®:

[Emi]
*C. prunicolaNorph, Camporesi, TC. Wen & K.D. HydeS:[Emi
*C. pubescenti.J. Shang, ECamporesi & KD. HydeS:[E™]
*C. quercicolaSenan Camporesi & KD. Hyde®

*Diaporthe alneaFuckel" [-9]

*D. eresNitschkeS [Emi. Lom]

*D. foeniculina(Sacc Ydayanga & Castf-[YUmbl

D. juglandina(Fucke) Nitschke
= Phomajuglandina(Fucke) Sacc”
*D. oncostomgDuby) FuckelS:[-om!

Castanearenatg C. dentata
C. sativg Castineasp,
Quercudrainetto, Q. ilex,

Q. pubescen®. petraea

Q. robur

Carpinussp.,, Castanessativg
C. vescaQuercussuber

CastaneavescaC. sativa
Quercusspp
Carpinusbetulus
Castanessp.
Ostryacarpinifolia
Corylusavellana

Ostryacarpinifolia
Juglannigra, J. regia
Alnusglutinosa
Ostryacarpinifolia

Fagussylvaticg Ostrya
carpinifolia, Quercuspubescens
Quercuspubescens

Quercussp.

Alnusglutinosg Alnussp.
CastanearescaCorylussp,
Juglansregia, Ostryacarpinifolia
Castanessativa

Juglansnigra, J. regia

Quercusspp

Biraghi (1946), Spaulding1961),
Grente (196} Cortesi et al
(1996, Milgroom et al 1996,
Gobbi et al (2002, Vannini et al
(2018, Chandelier et al2019),
Roskov et al 2019
Spaulding(1961), Walker et al
(1989, Venter et al 2002,
Myburg et al 2004, Gryzenhout
etal 2006, Chen et al 2018
Spaulding(1961), Venter et al
(2002, Senanayake et.ak019
Walker et al 1985, Saracchi et
al. (2015

Shang et al 2020
Venturella(1991), Linaldeddu et
al. 20163

Shang et al 2020
Belisario(1996

Lietal 2020

Shang et al 2020

Lietal 2020

Shang et al(2020

Shang et al 2020

Shang et al 2020

Moricca (2002, Dissanayake et
al. 20173

Wehmeye(1933,

Dissanayake et al2017a, b,
Gomes et al 2013), McTavish et
al. 2018, Arciuolo et al (2027
Annesi et al 2016, Dissanayake
etal (2017a, b

Belisario(1996

Saitta et al. (2011)
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Referencds)

Diaporthalesgenera
incertaesedis

Erythrogloeaceae

Gnomoniaceae

*D. rudis (Fr. Nitschke

= *Diaporthemedusaedlitschke”
PhomopsiendogendSpeg if."

*P. juglandina(Sacc Hohn

= PhyllostictajuglandinaSaccP

*P. quercina(Sacc Mohn ex Died B [Tud

Phomopsiesp P, En,[Tre, Tus]

Phomopsispp [Tl

P. viterbensigCamici
*DiaporthellacrypticaLinald., Deidda & Scand: (521

Diaporthellasp.

*DendrostomaastaneunfTul. & C. Tul. Yoglmayr & JaklitscHS®

Ven]

*D. leiphaemia(Fr. $enan& K.D. Hyde
= *Amphiporthdeiphaemia(Fr. Butin "
* Apiognomonizerrabunda(Roberge ex Desmiéhn B S.IEmi Tus]

A. ostryae(De Not ). Monod(™®!

= GnomoniavenetaSpeg

= GnomoniaostryaeDe Not

*A. pseudohystrixV.J. Li, Camporesi & KD. HydeS [Em]
An. quercina(Kleb. §M[Tusl

Asteromaalnigena(Sacc Bedlan

= SeptoriaalnigenaSacc”

A. coryli (Fucke) B. Sutton

= SeptoriaavellanaeBerk & Broome”

Asteromasp. B [Tu]

*Cryptosporellaalni-cordataeW.J. Li, Qing Tian, Camporesi &
K.D. Hyde S:[Emil

ADisculaquercina(Westend Arx P

Juglansregia

Castaneasativa, Castaneasp.
Juglansregia, Juglansnigra
Quercusrobur, Quercussp.
Fagussylvaticg Juglansnigra,
Ostryacarpinifolia, Quercusspp
Juglansregia

Castanessp.
Corylus avellang Corylussp.

Corylusavellana
Castanesativa

Quercusobur
Fagussylvatia
Ostryacarpinifolia
Ostryacarpinifolia
Quercusspp
Alnusglutinosa

Corylusavellana

Fagussylvatica
Alnuscordata

Fagussylvatica Quercus
pubescens

Kanematsu et al2000

Richardsor(1990, Dissanayake
etal 20173

Belisario(1996), Watson(1971),
Roskov et al 2019
Venturella(1991), Ragazzi et al
(2003, Dissanayake et al
(20173

Danti et al. (2002)Ragazzi et al
(2003, Luongo et al 2011,
Scala et al(2019

Pardatscher & Schweigkofler
(2009)

Richardson{1990

Linaldeddu et al 20163

Fan etal 2018a, b, &

Jaklitsch & Voglmayi(2019),
Samarakoort al 2021])

Ragazzi et al 2003, Senanayake
etal (2018

Danti et al. (2002), Li et al
(2020

Farr(1973, Sogonov et al 2003

Lietal 2020

Ragazzi et al 2003
Constantinesc(1984, Bedlan
(2019

Watson(1971), Constantinescu
(1984, Roskov et al 2019
Danti et al. (2002)

Tian et al 2018

Spaulding(1961), Hanifeh et al
(2019
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Juglanconidaceae

Lamproconiaceae
Melanconidaceae

*D. umbrinella(Berk & Broome) M. Morelet

*Ditopella aseptatospor®ing Tian, Camporesi & 0. Hyde S [Em]

*D. biseptataPerera, SenanCamporesi & KD. Hyde S [Emi]

*Gnomoniagnomon(Tode J. Schrot

G. querassilicis Berl.
GnomoniellatubaeformigTode Sacc”

*GnomoniopsismithogilvyiL.A. Shuttlew, E.C.Y. Liew & D.I.

Guesf’, [Laz, Pie, Sar, Tre, Tu$
= Gnomoniopsigastaneal amietti™ P

Gnomoniopsisp. P[4

*NeognomoniopsiguercinaCrous” -3
*Ophiognomonideptostyla(Fr. $ogonov-24

= Gnomonigjuglandis(DC. Jraverso

= Marssoniajuglandis(Lib. $acc”
*QOphiognomonisetacegPers $ogonou'™ Verl

= GnomoniasetacedPers Ces & De Not
*Phragmoportheonformis(Berk. & Broome) Petr S:[Emi

*ValsalnicolaoxystomgRehn) D.M. Walker & Rossmaft [Te]
= CryptodiaportheoxystomgRehm) Z. Urb.
*Juglanconiguglandina(Kunzé Voglmayr & Jaklitsch

= MelanconiunjuglandinumKunze®

Hercosporasp. "

*Melanconismarginalis(Peck Wehm [Em]

= Melanconistalica Senan, Camporesi & KD. HydeS

Quercuspubescens
Alnusglutinosa
Alnusglutinosa

Corylusavelana

Quercusilex
Alnuscordata
Castneasativa
Castanessp,,
Corylusavellana

Castanearenatg Castaneasp.
Quercusilex

Juglansregia, J. nigra,
Juglanssp.
QueraislanuginosaQ. robur,
Quercussp.

Alnusglutinosa

Alnusviridis

Juglansregia, J. nigra

Quercuspubescens
Alnuscordata

Venturella(1991), Cohen(2004)
Tian et al 2018

Senanayake et.aR0178,
Guterres et al 2018

Castlebury et al 2002, Mejia et
al. 2009, Sogonov et a(2008),
Broders & Boland2011),
Jaklitsch & Voglmayi(2014), Fan
et al (2016, 2018 Voglmayr et
al. 2017, Guterres et al 2018,
Yang et al 2048, Minoshima et
al. (2019

Monod (1983

Spaulding(1961)

Visentin et al 2012, Vannini et
al. 2017, 2018 Shuttleworth et
al. 2015, Linaldeddu et al
(20163, Pasche et al2016),
Jiang & Tian(2019, Lione et al
(2019, MoralesRodriguez et al.
(2019), Jianget al (2020

Magro et al 2010, Pasche et al
(2016

Crous et al 20093

Petri(1940, 194}, Venturella
(1991, Walker et al(2012

Sogonov et al 2009, Walker et
al. 2012

Li et al. 2016, Minoshima et al
(2019

Crous et al 2012, Pisetta et al
(2012), Minoshima et al2019
Belisario & Onofri (1995),
Voglmayr et al 2017

Ragazzi et al 2003

Jaklitsch & Voglmay (2020
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*M. stilbostoma(Fr. Jul. [5d . Betulaaetnensis Jaklitsch & Voglmay(2020
MelanconiumapiocarpumLink P[4l Alnusglutinosa Moricca (2002

Melanconiellaceae

Sydowiellaceae

M. carpinicolaWijayaw., Camporesi, McKenzie & 0. HydeS [Em]
Melanconiunspp (¢!

*Dicarpelladryina Belisario & M.E. Barr[LazTus. ved
= Tubakiadryina (Sacc B. SuttonF™P
= Actinopeltedryina (Sacc Hohn E™P

*Melanconiellachrysodiscosporin&oglmayr & Jaklitsch® [Emil
*M. chrysomelanconiurwoglmayr & Jaklitscty:[Emi

*M. flavovirens(G.H. Otth) Voglmayr & Jaklitschy [Emi Lom, Tus]
= Melanconidflavovirens(G.H. Otth) Wehm E"

*M. meridionalisVoglmayr & JaklitscHTe: Tusl
*Tubakiamacrabbii T.C. Harrington & McNew'24
*Alborbisgalericulata(Tul. & C. Tul. $enan& K.D. HydeS [-om
= *Cryptodiaporthegalericulata(Tul. & C. Tul. Yehm
*RanulosporalneaSenan Camporesi & KD. HydeS [l (R,
alnii; in the original publication

*Sillia italica N.I. de Silva, Camporesi & 0. Hyde S:[Emil

*S, karsteniiSenan Camporesi & KD. Hyde S [Emil

*Tenuiappendiculalnicola Senan Campaeesi & K.D. HydeS: [Emi]

Carpinusbetulus
Juglansregia

Quercuscerris, Q. rubra,
Q. pseudorubrgQ. petraeg,

Quercusobur
Fagussylvatica
Carpinusbetulus

Corylusavellang
Fagussylvatica

Ostryacarpinifolia

Quercusrubra
Fagussylvatica

Alnusincana
Corylusavellana
Corylusavellana

Alnuscordata

Wijayawardene et al2016h
Pardatscher & Schweigkofler
(2009)

Spaulding(1961), Belisario
(1992,

Gennaro et a(2003, Harrington
etal 2012, Braun et al 2018,
Harrington & McNew(2018
Senanayake et.aR017hH
Senanayake et.ak017h,
Guterres et al 2018

Danti et al. (2002), Voglmayr et
al. (2012, Fan et al 2018b,
This study

This study

Harrington & McNew(2018
Saitta et al. (2011), Banayake et
al. (20173

Senanayake et.ak0{7a, 2018
Morocko-Bicevska et al(2019),
Tibpromma et al 2017,
Morocko-Bicevska et al(2019
Senanayake et.ak0173,
Morocko-Bicevska et al(2019
Senanayake et.aR0{7a, 2018
Morocko-Bicevska et al(2019

#Diaporthomycetidadamilies incertaesedis(4 taxa)

Barbatosphaeriaceae

Diaporthomycetidae
genusincertaesedis

Thyridiacea
Woswasiaceae

*Barbatosphaeriairyina (Berk & Broome) RéblovalTs: Ve
= Calosphaeriadryina (Berk & Broome) Nitschke®
*SporidesmielldnyalospermgCordg P.M. Kirk S:[cam

Pleurocytosporasp. B [Tus] |
*Woswasia atropurpuredaklitsch, Réblova & Voglmay [Em]

Quercusspp
Quercusilex

Fagussylvatica
Corylusavellana

Saitta et al. (2011), Réblova et a
(2015H

Lunghini et al. (2013), Hyde et.al
(20209

Danti et al. (2002)

This study
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Order: Glomerellaleq7 taxa)

Glomerellaceae *Colletotrichumacutatuml.H. SimmandsP: [Emi. Laz, Lom, Tre, Tus]

Colletotrichumspp [Tl

Verticillium dahliaeKleb. P-[Tus]
Verticillium spp [T

Plectosphaerellaceae

Reticulascaceae *Cylindrotrichumoligospermun{Cordg Bonord S:[cam
C. hennebertilW. Gams & Hol-JechS:[cam

Kylindria sp. S:[Tul

Castaneasativa

Juglansregia

Quercusspp
Juglansregia

Quercusilex
Quercusilex
Quercusilex

Gaffuri et al 2015, 2017,
Vannini et al (2018, Morales
Rodriguez et al. (2019)
Pardatscher & Schweigkofler
(2009)

Panzavolta et a(2018
Pardatscher & Schweigkofler
(2009)

Lunghini et al. (2013)
Lunghini et al. (2013)
Zucconi & Pasqualetti (2007)

Order: Hypocrealeq33 taxa

Bionectriaceae Acremoniurnsp, EnS:[Tusl

* AcremoniunstrictumW. Gams" [P

*Clonostachysosea(Link) Schroers, Samuels, Seifert & \Bams
En, [Tus]

Dendrodochiunsp. & [Pie]
*GeosmithianorbidaM. Ko | a S2 k |,
[Ven, Tug

*G. pallida(G.Sm M. Kol aS2 k,
*CalcarisporiumarbusculaPreuss-[cam
*MetacordycepshlamydosporigdH.C. Evang G.H. Sung, M.
Sung, HywelJones & Spatafora

*Cordycepdarinosa(Holmsk Kepler, B Shrestha & Spatafofa
= Paecilomycefarinosus(Holmsk A.H.S.Br. & G. SmEn
*Hypocreagelatinosa(Tode) Fr. S:[cam, Lom, Verj
*TrichodermaaureovirideRifai [Em. Lom. Tre, Ven]

= HypocreaaureoviridisPlowr. & CookeS

*T. citrinum (Pers Jaklitsch, W Gams & Voglmay#cam. Lom, Tre]

= Hypocreacitrina (Pers Fr.S

*T. harzianumRifai E"

*T. strictipile Bissett(Ts]

= HypocreastrictipilosaP. Chaverri & Samuels

*T. viride Pers [cam. Lom. Tug

= Hypocrearufa (Pers r.E"S

. Bleyet issaratd ,
Kub§f&d § &
Calcarisporiacea
Clavicipitaceae

Cordycipitaceae

Hypocreaceae

Quercuscerris, Q. ilex,
Q. pubescen. robur
Quercusrobur
Fagussylvatica

Quercuscerris, Q. robur
Juglansregia, J. nigra

Quercusspp
Quercusilex
Quercusilex

Fagussylvatica

Fagussylvatica Queraisspp
Fagussylvaticg Quercusspp

Fagussylvatica

Quercusspp
Fagussylvatica

Fagussylvaticg Quercuscerris,
Q. pubescen. robur

Ragazi et al 2003,
Lunghini et al. (2013)
Gennaro et al 2003
Danti et al. (2002)

Gennaro et al 2003
Montecchio & Faccol{2014),
Moricca et al (2019
MoralesRodriguez et al. (2019)
Lunghini et al. (2013)

Lunghini et al. (2013)

Danti et al. (2002), Kepler et.al
(2017

Saitta et al. (2011)

Saitta et al. (2011)

Saitta et al. (2011), Jaklitsch &
Voglmayr (2013

Ragazzi et al 2003
Jaklitsch(2009), Jaklitsch &
Voglmayr (2013

Ragazzi et al 2003, Saitta et al.
(2011)
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*Trichotheciunroseum(Pers link E"
*Chaetopsindulva Rambelli
*Cylindrocladiellaparva(P.J. Anderson Boesew " [Ver

Nectriaceae

Cylindrocarponspp [T

*Fusariumavenaceun(Fr. $accP
*F. incarnatum(Desm $acc [-om
= FusariumsemitectunBerk. & Ravenel’
*F. lateritium Neeg™" P.[Cam. Laz, Pid

*F. larvarumFuckelP [-a2]
*F. reticulatumMont, En P.[venl
*F. solani(Mart. $acc P [Tul

Fusariumspp [Tl

*|lyonectriadestructangZinssm Rossman, LLombard & Crous
= *CylindrocarpondestructangZinssm $cholter?

*Nectriacinnabarina(Tode Fr. S:[Lig. Lom. Tre, Sic, Tus, Ver
N. sanguinegBolton) Fr. S:[cam

*Neonectriaditissima(Tul. & C. Tul. $amuels & Rossmdmt
= NectriaditissimaTul. & C. Tul. &

Quercusspp
Carpinussp.
Quercusobur

Juglansregia

Fagussylvatica
Juglansregia

Corylusavellang Juglansregia,
Quercusrobur, Quercuscerris
Piedmont

Castaneasativa
Quercusrobur
Juglansnigra, J. regia,
Quercusspp
Juglansregia

Juglansregia

Fagussylvaticg Quercusilex,
Quercusspp

Quercuslex, Quercusspp
Corylusavellang Fagussylvatica

Ragazzi et al 2003

Okada et al 1997

van Coller et al 2009, Scattolin
& Montecchio(2007)
Pardatscher & Schweigkofler
(2009), Roskov et al2019
Montecchio & Accordi(2007)
Belisario et al(2010, Singh et al
(2011), Roskov et al(2019
Gennaro et a2003, Belisario et
al. (2009, Belisario & Santori
(2009, Santori etal. (2010,
Vitale et al (201])
MoralesRodriguez et al. (2019)
Montecchio & Accordi{2007)
Montecchio et al(2015
Panzavolta et a(2018
Pardatscher & Schweigkofler
(2009)

Montecchio & Causir1995),
Belisario(1996, Lombard et al
(2015

Saitta et al. (2011)

Saitta et al. (2011)
Venturella(1991), Danti et al.
(2002), Samuels & Rossman
(2006

*Volutellaciliata (Alb. & Schwein Fr. Quercusilex Lunghini et al. (2013)
Stachybotryaceae *Melanopsammaomiformis(Pers $accS Fagussylvatica Samuelg1997), Lombard et al
(2019
*Stachybotryghartarum(Ehrenb $. Hughes>[Tus! Quercusilex Zucconi & Pasqualetti (2007)
Order: Microascaleg1 taxon)
Ceratocystidaceae *Ceratocystifimbriata Ellis & Halst S:[¢aml Quercusilex Lunghini et al. (2013)
Order: Myrmecridiales(1 taxon)
Myrmecridiaceae *Myrmecridiumschulzeri(Sacc Arzanlou, W Gams &Crous™ Quercusilex Lunghini et al. (2013)

[Cam]

Order: Pleurothecialeq1 taxon)
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Pleurotheciaceae *Pleurotheciunrecurvatum(Morgan) Hohn S[Tus]

Quercusilex

Zucconi & Pasqualetti (2007)

Order: Phyllachorales(1 taxon)

Phyllachoraceae Trabutiaquercina(F. Rudolphi ex Fr $acc & Roum.

Corylusavellang Quercussp.

Venturella(1991)

Order: Sordariales(5 taxa)

Chaetomiaceae Humicolasp. 174! Quercusilex Zucconi & Pasqualetti (2007)
*TrichocladiumasperumHarzs [Tl Quercusilex Zuccor & Pasqualetti (2007)

Lasiosphaeriaceae *Bombardiabombarda(Batsch J. Schrot S:[ven Alnussp. Huang et al 2021)
*Lasiosphaeriaovina(Pers ¢es & De Not S:[tom. Tre] Fagussylvaticg Saitta et al. (2011)

Quercusspp

Sordarialesgenera *Lasiosphaeriirsuta(Fr. A.N. Mill . & HuhndorfS:[Cam. Lom, Tre] Fagussylvatica Saitta et al. (2011)

incertae sedis

Order: Sporidesmialegl taxon)

Sporidesmiaceae Sporidesmiunspp S[Tul Quercusilex Zucconi & Pasqualetti (2007)

Order: Togniniales(1 taxon)

Togniniaceae Phaeoacremoniureptorhynchun{Durieu & Mont Gramaje, L Castanessativa Réblové(2017), Gramaje et al
Mostert & Crous (2019, Kazemzadeh et .al2017)
= Togninialeptorrhyncha(Durieu & Mont Réblova

Order: Xenospadicoidalg(1 taxon)

Xenospadicoidaceae *Lentomitellacirrhosa (Pers Réblova> [-om! Quercusspp Saitta et al. (2011)

Order: Xylariales(67 taxa)

Barrmaeliaceae *Barrmaeliaoxyacanthag¢Mont. Rappaz'®! Castanearesca Rappaz1995

Cainiaceae *VesiculozgosporiumechinosporunfBunting & EW. Mason Quercusilex Lunghin et al 2013, Crous et al

Crous
= ZygosporiumechinosporunBunting & EW. MasonS

Diatrypaceae * AnthostomadecipiengDC. Nitschke® Si[tom. Sai

A. dryophilum(Curr. $accS [cam Tus, Ver

*A. turgidum(Pers itschkes [Bas, Lo

*Diatrypebullata (Hoffm. Fr, S:[LigtomTre]

*Diatrype disciformis(Hoffm. [fr. S:[Cam. Emi, Lig, Lom, Sic, Tus, Ve

*D. stigma(Hoffm. Ff- S, [Bas, Cal, Cam, Emi, Fri, Lom, Sic, Tre, Tus, Veh

Carpinusbetulus Corylus
avdlana, Quercusspp

Quercusspp
Fagussylvatica
Fagussylvatica

Fagussylvaticg Ostrya
carpinifolia, Quercusspp
Fagussylvatica Quercusspp

*Diatrypellamacrosporaviehrabi, Hemmati, Vasilyeva & Trouillas Quercuscerris

S, [Emi]

(2020

Saitta et al. (2011), Saracchi et ¢
(2015

Linaldeddu et al 20163

Saitta et al. (2011)

Saitta et al. (2011)

Saitta et al. (2011Ambrosio et
al. (2018

Saitta et al. (201), Senanayake e
al. (2015

Saitta et al. (2011)

Carpuron et al 2027
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*D. quercina(Pers Cooket" S Fagussylvatica Quercusilex, Ragazzi et al 2003,
Quercusrobur, Quercusspp Saitta et al. (2011)
*Eutypaflavovirens(Pers Jul. & C. Tul. $:[Emi Lom] Quercusspp, Quercussp. Saitta ¢ al. (2011), Boonmee et
al. (202)
E. lata (Pers Jul. & C. Tul. S:1Emi Corylusavellana Boonmee et al 2021
*E. leioplaca(Fr. Gooke> [Tl Fagussylvatica Saitta et al. (2011)
E. ludibundaSacc Juglansregia Venturella(1997)
Eutypellaalnifraga (Wahlenb $acc Alnusglutinosa Venturella(1997)
*E. quaternata(Pers Rappaz&™m: Lom. Fri, Tus] Fagussylvatica Danti et al. (2002), Saitta et al.
= LibertellafagineaDesm E" S (2011)
*Peroneutypacoparia(Schwein Carmaran & Al. Romerol&as: Quercusspp Saitta et al. (2011armaran et
Lom, Tre, Ven] al. (200@
= Entypellascoparia(Schwein Ellis & Everh S
*Quaternariaquaternata(Pers J. Schrots Fagussylvatica Lietal 2020
Q. disseptaFr. Jul. & C. Tul. S:[tom. Tre] Fagussylvatica Saitta et al. (2011)
Graphostromataceae *Biscogniauxiadestructivavujanovic” 7 [5id Fagussylvatica Vujanovic et al 2020
*B. mediterranegDe Not KuntzeP SIAp! Cam, Laz, Lom, Sic, Tug Fagussylvatica Juglanssp., Ju et al 1999, Miller (1961),
= HypoxylonmediterraneunfDe Not ¢es & De Not. Quercusilex, Q. pubescens Venturella(1997), Saitta et al.
Quercusspp (2011), Raimondo et al2019,
Zibarova & Kout(2017,
Panzavolta et a(2018, Hanifeh
etal (2019
*B. nummularia(Bull. Kuntze® Fagussylvaticg Quercusilex, Saitta et al. (2011)
Quercusspp Luchi et al (2019
*B. rosacearunM.L. Raimondo & Carluccf: 4] Quercuspubescens Raimondo et al 2019
Hypoxylaceae *Daldinia concentrica(Bolton) Ces & De Not S:[cam Laz Lom, Sic, Tre, . Quercusilex, Q. pubescens Saitta et al. (2011), Stadler et al
Tus] Quercusspp (2019
*D. martinii M. Stadler, Venturella & Wollw? [Sd Quercussubet Quercusspp Saitta et al. (2011), Stadlet al
(2014
*D. raimundiM. Stadler, Venturella & Wollw?: [Abr. Sicl Quercusilex, Quercusspp Saitta et al. (2011), Stadler et al
(2014

*D. vernicosaCes & De Not [P

*Hypoxylonfragiforme(Pers J. Kickx f. No@ulisporiumanam 5™

S, [Abr, Cam, Lig, Lom, Sic, Tre, Tusg|
*H. fuscum(Pers fr. S:[Cam. Lig, Lom]

*H. howeanunPecks[Lom. Mar, Ven]

Fagussp.

Fagussylvatica

Quercusilex, Quercusspp
Alnusglutinosg Fagussylvatica
Quercusilex, Quercusspp
Quercusspp

Stadler et al 20149

Danti et al. (2002),

Saitta et al. (2011)

Stadler et al 2008, Saitta et al.
(2011)

Saitta et al. (2011)
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*H. rubiginosum(Pers [r. S:[Laz Lom, Tus, Ver Fagussylvatica Saitta et al. (2011)
Quercusilex, Quercusspp
*H. rutilum Tul. & C. Tul. S:[Cam. Ven Fagussylvatica Saitta et al. (2011)
Quercusspp
Hypoxylonsp. Quercusspp Ragazzi et al 2003, Roskov et
= Nodulisporiumsp. " al. (2019
Aypoxylaceaer H. tassianunm(Ces & De Not [.M.D. Martin Quercusilex Petrini(1992
Xylariaceae = RoselliniatassianaCes & De Not
Hypoxylaceae *JackrogersellacohaerengPers ). Wendt, Kuhnert & M Stadler  Fagussylvatica Fagussp. Miller (196J), Saitta et al. (2011),
[Cam, Emi, Fri, Lom, Sic] Wendt et al 20“_&
= HypoxyloncohaerengPers Fr.
= AnnulohypoxylorcohaerengPers Y.M. Ju, JD. Rogers & HM.
HsiehS
*J. multiformis(Fr. ). Wendt, Kuhnert & M Stadlefcam. Emi. Lig, Fagussylvatica Quercusspp Saitta et al. (2011)Vendt et al
Lom, Tus, Venl (2018
= Annulohypoxylomultiforme(Fr. Y.M. Ju, JD. Rogers & HM.
Hsieh®
Lopadostomaceae *Lopadostomaastrinum(Fr. Jraversc> [Emi] Quercussp. Hyde et al 20209
*L. fagi Jaklitsch, JFourn & VoglmayrS:[Em] Fagussylvatica Daranagamatel. 2016
Microdochiaceae *Selenodrielldertilis (Piroz & Hodge9 R.F. Castafieda & VB. Quercusilex Lunghini et al. (2013)
Kendr. S:[Cam
Xylariaceae *Euepixylonudum(Pers Daessge & Spoonétom Quercusspp Saitta et al. (2011)

*Kretzschraria deusta(Hoffm. B.M.D. Martin S:[cam. Fri. Lig, Lom, Tre]
*Nemaniaserpens(Pers $rays,[Cam, Fri, Laz, Lom, Tus, Ver

*Rosellhia aquila (Fr. ¢es & De Not S:[Emi. Lom, Tus]
*R. desmazier{Berk & Broome) Sacc

*R. necatrixBerl. ex Prill. P
*R. subsimilisSacc

*Xylaria hypoxylon(L. $rev. S, [Abr, Bas, Cal, Cam, Emi, Fri, Laz, Lig, Lom, Tre,
Sic, Tus, Ven

*X. longipesNitschke> L9 Lom. Sid
* X polymorpha(Pers 0;!’6\/. S, [Abr, Cam, Lig, Lom, Sic, Tre, Tus]

Fagussylvatica Quercusspp
Fagussylvaticg Quercusiex,
Quercusspp

Fagussylvatica Quercusspp
Fagussp, Quercussp.

Corylusavellang Juglansregia

Corylusavellana

Fagussylvaticg Quercuslex,
Quercusspp

Fagussylvatica
Quercuslex, Quercusspp

Saitta et al. (2011)
Saitta et al. (2011)

Saitta et al. (2011)

Petrini (2013,
Venturella(1991)
Spaulding(1961), Petrini(2013,
Wittsteinet al 2020
Petrini(1992, 2013

Saitta et al. (2011), Saitta et al.
(2011),Ambrosio et al 2018,
Lunghini et al. (2013)

Saitta et al. (2011)

Saitta et al. (2011)
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AXylarialesgenera AnungitedongicatenataMatsushS vl Quercusilex Zucconi & Pasqualetti (2007)
incertaesedis
A. fragilis B. Sutton®[Ccam Quercusilex Lunghini et al. (2013)
A. unisepaita Matsush®:[cam Quercusilex Lunghini et al. (2013)
Xylarialesgenerancertae  *CircinotrichummaculiformeNees>[cam Quercusilex Lunghini et al. (2013)
sedis
C. olivaceum(Speg Piroz S:[Tusl Quercusilex Zucconi & Pasqualetti (2007)
*Gyrothrix circinata (Berk & M.A. Curtig) S. Hughes*[Tul Quercusilex Zucconi & Pasqualetti (2007)
G. citricola Piroz S:[Tusl Quercusilex Zucconi & Pasqualetti (2007)
G. magicaLunghini & OnofriS:[Tusl Quercusilex Zucconi & Pasqualet{2007)
*G. podospermgCordg RabenhS:[cam Quercusilex Lunghini et al. (2013)
*@G. verticiclada(Goid. $. Hughes & Piroz> [Tl Quercusilex Zucconi & Pasqualet{2007),
Lunghini et al. (2013)
*G. verticillata Piroz S-[cam Quercusilex Lunghini & al. (2013)
LeptomassariainedonigDe Not Rappaz-9! Castanessativa Rappaz1995
*PolyscytalunfecundissimunRiess>[€am Quercusilex Lunghini et al. (2013)
*PseudosubramaniomycassisaprophyticugMatsush ¢rous!™s Quercusilex Zucconi & Pasqualet(2007),
= SubramaniomycdsisisaprophyticugMatsush P.M. Kirk S Crous et al(2017)
Zygosporiaceae *Zygosporiungibbum(Sacc, M. Rousseau & EBomme) S. Quercusilex Lunghini et al. (2013)
Hughes®
*Z. masoniiS. Hughes Quercusilex Lunghini et al. (2013)
Zygosporiumsp. S:[Tusl Quercusilex Zucconi & Pasqualet{2007)
#Sordariomycetefncertaesedis(2 taxa)
Sordariomycetegenera  *Selenosporell@urvisporaG. Arnaud ex MacGarvig[cam Quercusilex Lunghini et al. (2013)
incertaesedis
SaccardoellanontellicaSpeg® Quercussp. Hyde et al 2013
#Pezizomycotinancertaesedis(2 taxa)
Pezizomycotingenera *Biatoridiummonasteriensd. Lahm ex Korb‘- Quercusspp Nimis (2016)
incertaesedis
WadeanadendrographaNyl. Goppins & P James$:t Quercusspp Nimis (2016)
Subphylum: Saccharomycoting?)
Class Saccharomycetef®?)
Order: Saccharomycetalef taxg
Saccharomycetalggenera Candidasp. 1T Quercusspp Panzavolta et al2018

incertaesedis
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Saccharomycetaceae *Eremotheciuntoryli (Peglior) Kurtzman

= Nematosporaoryli Peglion?

Corylusavellana

Venturella(1991), Scarpari et al
(2018

Subphylum: Taphrinomycotina(5)
Class Taphrinomycete$5)

Order: Taphrinales(5 taxa)

Taphrinacee *Taphrinaalni (Berk. & Broome)
= Taphrinaamentorun{Sadeb Rostr?

*T. caerulescengDesm & Mont. Jul. P-[5a1

*T. carpini (Rostr. Johansof

*T. kruchii (Vuill. $accP
T. ostryaeC. Massal”

Alnussp.

Quercuscerris, Q. ilex,
Q. pubescens

Carpinusbetulus Castanea
sativg Quercuspyrenaica
Quercusilex
Ostryacarpinifolia

Spaulding(1961)

Venturella(1991), Spaulding
(1963),

Spooner(2007)

Spaulding(1961)
MoralesRodriguez et al. (2019)
Mix (1949, Spaulding1961)
Mix (1949), Spalding (1961)

#Ascomycotancertaesedis(23 taxa)

Ascomycotayenera * Acrospeiramirabilis Berk & Broome Castaneasativa Farr & Rossmai{2022

incertaesedis
Anungitopsigriseptata(Matsush R.F. Castafieda & \WB. Kendr.S°  Quercusilex Zucconi& Pasqualetti (2007),
[Tus] Lunghini et al. (2013)
*BisporaantennatgPers E.W. Mason>[cam Quercusilex Lunghini et al. (2013)
Ceratophorumhelicosporum(Sacc $acc” Quercusrobur Ellis (1977
*CeratosporelladeviataSubram$:[cam Tud Quercusilex Zucconi & Pasqualetti (2007),

Lunghini et al. (2013)

*Ciliochora calabricaB. Sutton & Mugnaf™ €2l Fagussylvatica Sutton et al 1996, Moriondo &

Cyrtidulaquercus(A. Massal Minks*
*EverhartiahymenuloideSacc & Ellis ST
Hymenopsisp.”[-9]

Linodochiumsp. B [Tus]

MinimidochiumsetosunB. Sutton™[cam
Monostichellarobergei(Desm Bohn
*ParatrichoconisbiseptataMatsush :[cam
*PhaeostalagmusyclosporugGrove) W. Gams>[cam
Piggotiacoryli (Roberge ex DesmB. Sutton
Quadracaeanediterraned_unghini, Pinzari & Zuccont[cam
Rhexoampulliferdagi (M.B. Ellis) P.M. Kirk & C.M. Kirk S:[cam
Spiropessp. [Tl

Alnussp, Quercussp.
Quercusilex
Alnusglutinosa
Fagussylvatica
Quercusilex
Carpinusbetulus
Quercusilex
Quercusilex
Corylusavellana
Quercusilex
Quercusilex
Quercusilex

Menguzzatd2000

Nimis (2016)

Zucconi & Pasqualetti (2007)
Moricca (2002

Danti et al. (2002)

Lunghini et al. (2013)
Sutton(1980)

Lunghini et al. (2013)
Lunghini et al. (2013)
Venturella(1997)

Lunghini et al 1996
Lunghini et al. (2013)
Zucconi & Pasqualetti (2007)
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Stigmellaeffigurata(Schwein $. Hughes Quercuspubescens Sutton(1975H

= CoryneuneffiguratumSchwein

*SubulisporabritannicaB. Sutton® [Tus] Quercusilex Zucconi & Pasqualetti (2007)

*S, procurvataTubakilcam Quercusilex Sutton(19759, Lunghini et al.
(2013)

*Sympodiellagoidanichii(Rambell) Crous & Hern-Restr [Tu Fagussylvatica Quercusilex Zucconi & Pasqualetti (2007),

= Sporidesmiungoidanichii(Rambell) S. Hughes’ Crous et al(20198, Shen et al
(2020

TitaeacallisporaSacc Carpinusbetulus Sutton(1984

Symboles P-Doubtful, F-Fungicoloust-Lichenized -©-LichenicolousN--Non-lichenized, Nodichericolous fungusE-Epiphytic, E™-Endophytic S-Saprobic”-Pathogenic™-
Hypogeous* Sequence data availabigincertaesedistaxa,Ataxonomically updatégroblematic

127



Taxonomic classification ofreported Ascomycota

The extracted data omMscomycotawere categorized based on the latest taxonomic
classificationsIn the checklist, 696 records out of 776 were identified at the species level and 80
records at the genus levdlaxa fromPezizomycotinaSaccharomycotinaand Taphrinomycotina
were reported irAscomycotaln Pezizomycotinathe majority of taxa were reported in different
classes (Fig. 7) except for Geoglossomycetes Laboulbeniomycetes Lichinomycetes
Xylonomycetesand XylobotryomycetesTaxa from Saccharomyceteand Taphrinomycetesvere
repored from Saccharomycotinaand Taphrinomycotina respectively The majority of taxa
belonged tdPezizomycotind746), followed bySaccharomycoting?), Taphrinomycoting5), and
Ascomycotageneraincertaesedis(23) (Table 4 From the 12 reported class&ardariomycegs
specieswere the most dominar{84%), followed by Dothideomycete$24%), Lecanoromycetes
(16%), andLeotiomycete$l 1%), while the rest were lessported(Fig. 7) .

1 Arthoniomycetes
Il Candelariomycetes
I Coniocybomycetes
Dothideomycetes
I Eurotiomycetes
B Lecanoromycetes
Leotiomycetes

34%

[ Orbiliomycetes

I Pezizomycetes

I Sordariomycetes

I Saccharomycetes

I Taphrinomycetes

I Ascomycota genera incertae sedis
I Pezizomycotina genera incertae sedis

Fig. 77 Classes and groups ioicertaesedisof FagalesinhabitingAsmmycota

In our surveySordariomyceteweredominant with 264 species belonging to 135 genera, 61
families, and 20 order®othideomycetemcluded189 species belonging to 97 genera, 52 families,
and 19 ordersfollowed by Lecanoromycetesecords withl124 species in 67 genera, 28 families
and 11 ordersand Leotiomycetegecords with 87 species in 44 genera, 29 famikesl seven
orders Candelariomycetes Coniocybomycetes Orbiliomycetes Saccharomycetes and
Taphrinomycetesvere recorded with veryew taxa under a monotypic order in each class,
belonging to a few families and genéFag. 8) .

Molecular data availability of recorded taxa

Recora of Ascomycotaon Fagaleswere checked in GenBar{R022 for sequence data to
understand molecular datahness The sequence data in the GenBank for some I&ssdmycota
species are naterived fromFagalesbased isolatedHowever, we considered only the sequence
data availald for any isolate related to our reported fungal specdesong 776 Ascomycota
records, 532 taxa(685%) with molecular data were revealed\ total of 189 (72%)
Sordariomycetestaxa were prominent, followed byDothideomycetes(103 taxa, 5%),
Lecanoromycete@d 03 taxa, 8%), andLeotiomycete$60 taxa, 786) The smaller numbsrof taxa
(<25 records in the classwere recorded in Arthoniomycetes Candelariomycetes
Coniocybomyceteéeurotiomycetesl eotiomyceteOrbiliomycetesPezizomycete®ezizomycotina
incertaesedis Saccharomycete$aphrinomycetesandAscomycotaienerancertaesedis(Fig. 9) .
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Lifemodes ofFagalesinhabiting Ascomycota

Endophytic(9%), pathogeni¢12%), saprobiq40%), lichenicolouq0.1%), lichenized(23%),
nontlichenicolous(2%), and fungicoloug0.1%) records ofAscomycotavere identified orFagales
hosts based on the total lisfTable 4 For the rest, lifemode data were not reportedihe
Pezizomycotinaecords show all life modes mentioned above, with two recesdth for the
fungicolous and lichenicolous tax@ecords ofSaccharomycotinaontain pathogenic and saprobic
taxa, whie Taphrinomycotinaontains only pathogenic taxdscomycotancertaesedistaxa were
reported withendophytic, pathogenic, saproband lichenized life modes.ichenized records of
Ascomycota are reported in Arthoniomycetes Candelariomycetes Coniocybanycetes
LecanoromyceteandPezizomycotinancertaesedis As the most dominant clasSprdariomycetes
taxa include saprobic(142), pathogenic(46), endophytic(32), and fungicolous(1) life modes
Dothideomycetous records consist of all mentioned lifelegovith saprobic being dominai85
taxg, followed by pathogeni€37 taxg, and endophyti¢21 taxa records except for fungicolous
and lichenicolous taxd&eported life mode data fésscomycotaon Fagaleshosts, including their
number of taxaarelisted in Table 5

Table 5Life mode datgno. of taxg of FagalesinhabitingAscomycotan Italy.

Subphylum Class Order

(2]
— D
g 2 o % ? E% §
2 © 8 9§ N c Q S
5 g8 ¢ 5 2% &
8 £ § 8 § 2§ P2
c © n < Q &= 5
L o 3 | gg s
c
Pezizomycotina Arthoniomycetes Arthoniales 20
Candelariomycetes  Candelariales 5
Coniocybomycetes Coniocybales 6
Dothideomycetes Asterinale 1
Botryosphaeriales 5 18 5
Capnodiales 1 1 8
Dothideales 2
Eremithallales 1
Gloniales 1
Hysteriales 2
Kirschsteiniotheliales 1 1
Microthyriales 3
Mycosphaerellales 5 9
Patellariales 2
Pleosporales 11 12 41 1
Strigulales 4
Trypetheliales 3 6
Tubeufiales 3
Venturiales 1 2
Dothideomycetes 3 4
incertaesedis
Dothideomycetes 1 2
generancertaesedis
Valsariales 2
Eurotiomycetes Eurotiales 1 1 4
Chaetothyriales 1 3
Mycocaliciales 1 1 2
Phaeomoniellales 1
Pyrenulales 3
Verrucariales 1
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Table 5Continued.

Subphylum Class

Order

Endophytic

Pathogenic

Saprobic

Lichenicolous

Lichenized

Non-lichenized;
non-lichenicolous

Fungicolous

Lecanoromycetes

Baeomycetales
Caliciales
Graphidales
Gyalectales
Lecanorales
Lecideales
Ostropales
Peltigerales
Pertusariales
Teloschistales
Umbilicariales

N

al
NOOOORFR,RWOONOQOU Ol

Leotiomycetes

Orbiliomycetes

Chaetomellales
Helotiales

Leotiales
Marthamycetales
Phacidiales
Rhytismatales
Leotiomyceteamilies
incertaesedis
Orbiliales

Pezizomycetes

Pezizales

Sordariomycetes

Amphisphaeriales
Boliniales
Calosphaeriales
Coniochaetales
Coronophorales
Chaetosphaeriales
Diaporthales
Diaporthomycetidae
familiesincertaesedis
Glomerellales
Hypocreales
Microascales
Myrmecrdiales
Pleurotheciales
Sordariales
Sordariomycetes
incertaesedis
Sporidesmiales
Xenospadicoidales
Xylariales

11

29

N

N =
WO ONNWNUO|IF

=

NURPRPPRPRE®

Saccharomycotina Saccharomyetes

Saccharomycetales

Taphrinomycotina Taphrinomycetes

Taphrinales

#Ascomycot@enera
incertaesedis

N|Ol| |01

#Pezizomycotina
generancertae
sedis

Symboles #-unresolved taxonomic groups
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Fungal-host relationship betweenmrAscomycotaand Fagaleshosts

The orrelation between theccurrenceof fungal taxa and the host generaFaigales(Fig.
10) has been provided by a clustered heat (umuble dendrograinThe data matrix consists of
the numbe of taxa reported in different fungal classes and the host geheeaord of one fungal
species on a specific host genus was counted as a single. i&tenad the same fungal taxon was
reported several times on one host genus, Weeg counted as a silggrecord to avoid repetition
Severalfungal records identified at the genus lefrem the same host genugere counted as one
record Both rows and columns were determined by performing hierarchical cluster analyses
color of a cell is proportiondb its position along the color rgaand the number of taxa within the
host genus

>136
131 ~136
121 ~131
111 ~121
101 ~111
91 ~101
81 ~91
~81
61 ~71
51 ~61
41 ~51
31 ~41

Taphrinomycetes 21 ~31
1M ~21

1 - Leotiomycetes 1 ~1

* Ascomycota genera incertae sedis

,_|='—

o T

Candelariomycetes

Saccharomycetes

Coniocybomycetes

Lecanoromycetes

J00NNRRAROnoRED

Pezizomycotina genera incertae sedis

Orbiliomycetes

Eurotiomycetes

Pezizomycetes

- Sordariomycetes

Dothideomycetes

— Arthoniomycetes

Alnus
Juglans
Castaneae
Corylus
Ostrya
Quercus
Fagus
Carpinus
Betula
Casuarina

Fig. 107 The orrelation between the numbersAdcomycotan different host genera of Italian
Fagales Fungal classes are shown as rows and the host genera assdiutihe ranking number,
fungal taxa were expanded from1D increment leve|swith the corresponding colpup to 136
141 Similarly, the white represents zero taxa reported in the clagdes respective host genera
can be found on the data matrix'saXs.

Based on our datéFig. 10), Sordariomycetesnostly record onQuercushosts (brown),
followed by Fagus(paleblue), Juglans Castaneadpalegreer), Alnus Corylus Ostrya (yellow)
and Carpinus Betula and Casuarina (paleyellow) .Dothideomycetoustaxa were mostly
associated witlQuercushosts, followed byragus(golden, Juglans Corylus(palegreer), Alnus
Castaneae(yellow), and a few with Carpinus and Betula (paleyellow), with no records on
Casuarinahosts Majority of Lecanoromycetewere recmrded on Quercushosts(greer), followed
by Fagus(golden, Castaneadpale greeh Alnus Juglans(yellow), Carpinus and Betula (pale
yellow) hosts, whileghey wereabsent on othdfagalesgeneraBased on the matrix, threajority of
fungal taxa were rexded onQuercushosts This may be because of the high abundance and
distribution of Quercusspecies in ltaly There are 22Quercusspecies reported from ltalian
Fagales and the genus covers nearly half of the total numbEagélestaxa Because of tls wide
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distribution of Quercusspecies, a higher number of fungal studiasebeen performedrom the
past

Mapping

Spatial distribution of Fagalesspecies in Italy

The spatial distribution of Italiakagalesspecies was illustrated to expand the knolgée
of current host occurrenc€rom online wekbased data, 42,59agalesrecords were obtained,
belonging toBetulaceae(14,807, Casuarinaceae(7), Fagaceae(21,959, and Juglandaceae
(5,830 The georeferenced records Alnus (2,664, Betula (1,780, Carpinus (3,270, Corylus
(4,939, and Ostrya (2,159 in Betulaceag Casuarina(7) in CasuarinaceagCastanea(2,641),
Fagus (9,449 and Quercus(9,865 in Fagaceaeand Juglans (5,629 and Pterocarya(201) in
Juglandaceaewere mapped(Fig. 11) .Blue, orang, green and red represenBetulaceag
CasuarinaceagFagaceaeandJuglandaceagrespectivelyMembersof Betulaceaeand Fagaceae
are common in the Alps and Apenninmasuntain ranges as well as in Sicily and Sardinia islands
(blue and green Juglandacea taxa showed a scatterediide distribution in all parts of the
country On the generic levelQuercusis the most prominent host gentsliowed by Fagusand
Juglans while Casuarinais rarely available
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Spatial distribution of FagalesassociatedAscomycotan Italy

Fungal taxa recorded witlocation data were selected and listedth ther regional
distribution Lichenized andichen-associated taxa were excluded as Nigislartellos(2022 are
currently working on ITALIC & (http: italic.unitsit/) taxonomy and geography of Italian lichens
A total of 435 taxa inAscomycotavere revealed with 72®cationrecords(Fig. 12) The regional
distributions of scattered fungal data were colleeted rearranged according to class lesxahong
704 records(locatiors) for 417 Pezizomycotinaaxg Dothideomycete$162 records, 130 tajya
Eurotiomyceteg11 records, 10 taXa Leotiomycete$132 records, 64 taXa Orbiliomycetes(one
record,one taxon, Pezizomycete@l5 records, 22 tayaand Sordariomycete$353 records, 190
taxg werecounted In Saccharomycotinand Taphrinomycotinaonly onefungal species with one
locationrecord was availabler eachSaccharomycetesnd Taphrinomycetesrespectiely, while
17 location datavere availabldor 16 Ascomycota incertae sedexa

":
(]
[}
[~
!
400 3 Q)
350 ®, q'j
300 S &
250 e &
200 Q. @ &
150 2 =~ S
100 %, S
50 % N
S & 2)
0 S A\ AG
5] ) ete
© %7 my°®
o 7 thedeo
8 po
&
5 Fungal classes
[ -
o (Pezizomycetes, 45) (435 taxa with
2 723 location data)
.g’ (s,
Neg Veo
o ae Se [ Qene
z s, 15,54
0 c\ ?)
50 — = > /
100 - :,: 2
150 - 2 EX
200 - g & 2
250 - o g “
300 - M IS %,
—| A L
350 4 © ¥ >
400- & S 2
&° 3
\ 2
N

Fig. 127 Number oflocationdata records foFagalesinhabiting taxa in respective classes

A study-based mapping can expand the knowledge of past and present reftatsion
Fagalesinhabiting Ascomycotaand future research gafg@ampling locations were poorly reported
in some historical studiesndsome original publications were not availalle some cases, only
the country name was mentioned as the collediteyof fungal speciessome fungal taxa were
reported from different provinces on differeRgales species For instance,Botryosphaeria
dothidea was recorded from Sardinia, Lombardy, and EmHRamagna regions orOstrya

carpinifolia, Quercusilex, Q. robur and Q. rubra four times However, these records were counted
as thredocationdata to avoid repeating the same location
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Fig. 137 Number of taxa withocationdata and respective ordersDothideomycetes

According to the listed datd)othideanycetesLeotiomycetesand Sordariomycetesvere
identified as the most distributed fungal classes (ERjsl4 and15). Sordariomycetetaxa show
the greater distribution in Italy, with 353 location data, followedoyhideomycetegl62 location
datg, Leotiomycetes(132 location dafa and other classeq76 location datga .Within
DothideomycetesBotryosphaeriale27 taxa andPleosporaleg57 taxa show a high number of
distribution records with 38 and @écationdata, respectivelywithin Sordariomgetes Xylariales
(54 taxa reports a higher number (£48) distribution records, followed biaporthales(52 taxa
with 81 distribution records,Hypocreales (25 tax@ with 42 distribution records, and
Amphisphaeriale18 taxg with 26 distribution recals, while others have feweAlso, in
LeotiomycetesHelotiales (48 taxa reports a high numbei05) of distribution records and taxa,
while other orders are less representkd addition, afew location data wereevealed for
EurotiomycetesOrbiliomycdes andPezizomycetesn Eurotiomyceteseight fungal records from
Eurotialesand four fungal records fro@haetothyrialesvere revealed with distribution datalso,
Orbiliomyceteswith one fungal recordOrbiliales) and Pezizomycetesvith 22 fungal reords
(Pezizaleswere revealed with distribution dat@ne fungal record from ea®accharomycetales
and Taphrinaleswas revealed with distribution dafBhe fungal records that were identified up to
the genus level by authors in different studies werentsolias ondocationrecord(e.g., Phoma
spp, Phomasp. , as they were distributed in the same region to avoid overlapping
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Updated regional distribution data for class le&etomycotaon Fagaleswas mappedFig.
16) Sordariomycetous taxa are distributed dominantly in all Italian regions except for Molise,
followed by Leotiomycees (13 region¥, Pezizomycete§l? region¥ and Dothideomycete$10
regiony, while other classes show minor distributid?ezizomyceteand Sordariomycetesaxa
were mostly reported in Sicily, whereB®thideomyceteare common in Sardinidhe reported
distribution of dothideomycetous and sordariomycetous taxa in Tuscany isBaghd on the
regional richness of the reportédcomycotan Fagalesin this studythe Tuscany regioras the
highest number ofjeoreferenad data with 153 recordgollowed by Campaniga107), Lombardy
(90), TrentincAlto Adige (81), Emiliaz=Romagng76), Veneto(48), Sicily (45), Liguria (32), Lazio
(26), Sardinia(18), Friuli-Venezia Giulia(11), Piedmoni9), Abruzzo(7), Calabria(6), Apulia (5),
Basilicata(5), Marche(2), Umbria (1) andValle dAosta(Aosta Valley (1) There were no fungal
records and location data in Molise, whihe other regions have at least one record
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Eurotiomycetes
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g N -
s ia Giulia* Orbiliomycetes
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Fig. 1617 Regional distribution oAscomycotanore frequently recorded dragales(based on
location data availability from publications used in this sjudy

Taxonomy
Morphology and Phylogenetic analyses
Five Fagalesassociated specie&ollected from Arezzo [AR] and ForliCesena[FC]

province$ areherewithdescribed irDothideomyceteandSordaiomycetes
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Dothideomycetes
Valsariaceaelaklitsch, KD. Hyde & Voglmayr(2015

Index Fungorum numbelf 811901; Facesoffungi numbéoF06561

Valsariaceae Valsarialeswas introduced by Jaklitsch et #2015 based on the multigene
phylogeny of SSU, LB, ITS, rpb2, andtefl-U Members ofValsariaceaehave a worldwide
distribution as saprobes, plant pathogens, or necroti®#m et al2019 The asexual morpbf
Valsarig is coelomycetous in natui@Vijayawardene et al2017) The family comprises thee
genera, .e., Bambusaria Myrmaecium and Valsaria (Hongsanan et a020b, Pem et ak021,
Wijayawardene et aP022 .

ValsariaCes & De Not. (1863

Index Fungorum numbel 5704; Facesoffungi numhdfoF 06562

Valsariawas introduced by Cesati ame Notaris(1863 with the type speciesy. insitiva.
Taxonomic placement d¥alsaria was accepted iDiaporthales(Kirk et al. 2008 based on its
ascomatal wall, true hamathecium, apically free paraphgsésunitunicate as¢Barr 1978, 1990,
Glawe 1985 Jaklitsch et al2015 Later, Ju et al(1996 revealed that the asci ®alsaria are
bitunicate put not obviously fissitunicatand the genus was transferredDthideomyceted ater,
the genuswas accepted inDothideomycetesunder Valsariales (Hongsanan et al 2020a,
Wijayawardene et aR020 There are 164 species listed un¥@isaria in the Index Fungorum
(2022, with several synonyms ithe Species Fungorurf2022 The most recent study conducted
by Pem et al(2019 revealed a novel taxoNalsaria ostryaeon Ostryacarpinifolia from Italy.

Valsariarudis (P. Karst & Har. Jheiss & Syd. ex Petr& Syd. (1923 Fig. 17

Index Fungorum numbelfF 277020; Facesoffungi numbéoF00611

[ Dothidearudis P. Karst & Har. (1889

Saprobicon ded branches dpuercussp Sexual morphStromatal.Oi 1.5 mm high, 151 2.5
mm diam, pseudostromatic, erumpent frilrahost surface, scattered or rarely gregarious, pustular
at dehiscence, broadly conical or subglobose with flattened base, enclose@dwoddopt the sides
by a thick pseudoparenchymatous black crust,548 m ghick between adjacent stromata
Ectostromaforming inversely stellate structures of53greyish, or greenish to black tubercular
segments, the tissue beneath thick pseudoparenchymatous crust, tissue at the stromatal base
prosenchymatous, grey, mixedth bark cells Ostioles inconspicuousopening at the surface
Ostiolar necks0.3i 0.5 mm high, cylindrical or conicaAscomatad.4i 0.6 mm high, 03i 0.6 mm
diam, arranged in valsoid configuratiod0i 20 ascomatal structures per individual cluster,
subgbbose to conical, without ostiolar neékeridium25i 4 0 m thick,composed opale brown to
dark cells oftexturaangularis Hamatheciuncomprises numerous, apically free paraphysés 1
2.5 um wide, dense, filamentous, tapering towdtasapex,unbranchedaseptateAsci 70i 120 x
7i1 5m &= 8510 um, n= 20), 8-spored, bitunicatandistinctly fissitunicate cylindrical, short
pedicel,apically rounded, containing an ocular chamber and a pulvinateAstgspored 5 20 x
5110 em (x.= 16.6i 8.5 um, n= 20), uniseriate, ellipsoid, hyaline when immaturecbming pale
brown to dark brown at maturityt-septate, sometimes constricted at the septum, rounded at both
ends, with two distinct guttules, surface finely warted to reticuladsexual morph
Coelomycetous, see Jaklitsch et(aD15 .

Material examind i Italy, Province of ForiCesendFC], Rocca delle CaminatePredappio,
dead and fallen branches Quercussp. (Fagaceag 2 March 2017, Erio Camporesi, IT 3268
(MFLU 17-0730, HKAS 102333 ibid., 22 March 2017,IT3268a (MFLU 17-0842, HKAS
102345; living culture MFLUCC 180532

GenBank number$ ITS: OM614589,O0M614590; LSU OM616560, OM616561; rpb2:
ONB8436920N843693tefl-Ut ON843694

Notesi In the phylogenetic analysis &falsariaceae our strains MFLUCC 18532 and
MFLU 17-0730 grouped witiValsaria rudis (V3, CBS 139066, VQC, CBS 139065, vahd V32
with 100% MLBS and 100 BYPP suppor(Fig. 18) Jaklitsch et al(2015 designated a lectotype
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for Valsariarudis (H, herh Karsten 371B8from Francebasedon morphemolecular evidengeand

a stran of V. rudis reported from Lazio, Ital{WU 33486; culture VBon Quercuscerris. The
known distribution olV. rudis wassuggested to be hespecific onQuercusspeciegJaklitsch et al
20195 The absence of ectostroma and the presence of cupulatarodisas on the surface of the
stroma are key morphological characters/ofudis. Furthermore, MFLU10730 andMFLUCC
18-0532share identical morphology ¥. rudis (WU 33485 in Jaklitsch et al(2015 This is the
first report ofV. rudis from the Emiiai Romagna region in ltaly

Fig. 17 1 Valsaria rudis (MFLU 17-0730, MFLU 17-0842 new regional record .aic.
Appearance of ectostromata on a dead and fallen brar@hestussp. d. Longitudinal view ofthe
stroma e. Peridium f. Apically free parapises gi j. Asci. (g; pulvinate rings arrowed ki n. Two-
cellular ascospore®. Germinating ascospar@, ¢ Culture characteristics on PDA from surface
(p) and reversé¢q) Scale barsa=1 mm, b, d=500 pm, ¢= 200 pm, j=20 pum, &i =10 um, kKo
=5um.
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Valsaria ceratoniae CBS 1217147
Valsaria spartii CBS 139060
Valsaria spartii /2

Valsaria spartii CBS 121714

63/-
Valsaria spartii V1
100/0.96 Valsaria spartii CBS 1390707
96/-- Valsaria spartii CBS 125584

Valsaria spartii V4
Valsaria spartii V4a
100/1.00f vajsaria spartii CBS 128016
Valsaria robiniae VIR
Valsaria robiniae CBS 121890
Valsaria robiniae CBS 128015
Valsaria robiniae CBS 139063
100/1.00| ' Valsaria robiniae CBS 125583
Valsaria insitiva V8
Valsaria insitiva CBS 1278827
76/-| Valsaria insitiva VAC
92/1.- 198 Valsaria insitiva V5
100 1dQ Valsaria insitiva CBS 139056
Valsaria insitiva VV1
Valsaria insitiva CBS 139061
88100 varsaria rudis vQc
80/--| Valsaria rudis V3
Valsaria rudis CBS 139065
96/0.98 Valsaria rudis CBS 1390667
W1 Valsaria rudis V31
Valsaria rudis V7
10011.00| valsaria rudis MFLU 17-0730
10a/1.00| | Valsaria rudis MFLUCC 18-0532
~ Valsaria lopadostomoides CBS 1390627
Valsaria ostryae MFLUCC 18 1123
— Valsaria neotropica CBS 1390647
Myrmaecium fulvopruinatum CBS 139059
Myrmaecium fulvopruinatum VFB
Myrmaecium fulvopruinatum VF1
Myrmaecium fulvopruinatum CBS 139057
Myrmaecium fulvopruinatum CBS 1390587
Myrmaecium fulvopruinatum VFJ1
M| Myrmaecium rubrum CBS 345.867
Myrmaecium rubrum CBS 109505
9#/1.00 Myrmaecium rubricosum CBS 139067
79/0.96 Myrmaecium rubricosum VRJ1
100(1.00 I Myrmaecium rubricosum VRJ
_ 100/1.00] Myrmaecium rubricosum CBS 139069
Myrmaecium rubricosum CBS 139068
100/1 .00[ Bambusaria bambusae CBS 139763
Bambusaria bambusae MFLUCC 12-0851
1t 100/1.00[  Tubeufia chiangmaiensis MFLUCC 17-1801

x2 " Tubeufia javanica MFLUCC 12-0545 Outgroup
0.09 (Tubeufiaceae)

96/1.0D)

100/1.Q0

100/1 06

Valsariaceae

100/1.00

Fig. 181 Phylogram generated from maximum likelihood analysis based on combined LSU, ITS,
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rpb2 andtefl-U sequenced datéifty strains were included in the combined sequence analyses,
which comprised 3762 characters with gépSU = 899, ITS= 552,rpb2 = 1183,tefl-U= 1129 .
Single gene analyses were also perfornaed topology and clade stabilityere compared from
the combined gene analyse$ubeufia chiangmaiensisMFLUCC 17-1801) and T. javanica
(MFLUCC 1205495 were used as the outgroup taX#e final ML optimization likelihood is-
17405539148 The matrix included 1217 distinct alignment pattewgh 8.6% undetermined
characters or gapgstimated base frequencies were obtained as falldws 0.246657, C=
0.264874, G= 0.270937, T= 0.217532; substitution rates A€1.474653, AG= 3.446303, AT=
1.149838, CG=0.998131, CT=8.833067, GT= 1.0; gamma distributionBootstrap support values
for ML (first se) equal to or greater than %) BYPP equal to or greater thar®b are given above
or below the nodesThe strains from the current study anered bold and the type strains are
indicated with'.

Sordariomycetes
Coryneaceaé€orda(1839)

Index Fungorum numbel 80650; Facesoffungi numbdfoF 06868

Coryneaceaewas introduced by Cordél839 to accommodateCoryneum typified by
Coryneum umbonatum Formerly, Coryneaceaewas known asPseudovalaceae which was
characterized by black, immersed perithecia, deliquescentastibrown, distoseptate conidia
(Sutton 1975, Jiang et.a2018 In the current nomenclature, the older na@myneaceadhas
taken priority ovelPseudovalsaceaenanayaketeal 20178 The members o€oryneaceae&an
be saprobic on dead wood or pathogenic on economically important trees and forest trees
(Senanayake et .aP017b, Hyde et al2020¢ Rathnayaka et aP020Q Based on phylogenetic
analyses,Coryneaceaébelongs ¢ Diaporthales and it is a monophyletic familpVoglmayr &
Jaklitsch 2014, Fan et.&018b, c, Jiang et.&018, consisting of three genera, nam€lgryneum
Hyaloterminalis andTalekpeaaccepted by Rathnayaka et(@020 .

CoryneumNees, (1816

Index Fungorum numbelfF 7798; Facesoffungi numhdfoF 1464

Coryneumwas typified withC. umbonatunbased on its asexual morfidees von Esenbeck
1816 The majority of Coryneumspecies are phytopathogens causing cankers and dieback of
shoots and twigs, pecially onBetulaceaeand Fagaceaehosts(Sutton 1975, Wijayawardene et al
2016b, Senanayake et 2017b, Jiang et a018, 2019, Rathnayaka et 2020 .

Coryneum modoniun(Sacc @riffon & Maubl. (1910 Figs 19 20

[ Stilbospora modda Sacc (1884

Index Fungorum numbelfF 120927, Facesoffngi numbdfoF11774

Saprobicon dead branches @fastaneasativa Sexual morphPseudostromat&.5i 1.5 mm
diam, solitary, scattered, circular, erumpent through the substrate, with perithecigs,bum
containing5i 10 perithecia embedded in an entostromBetostromatic disd.51 1.0 mm diam,
distinct, circular, brownishCentral columnandentostromagray. Ostiolesinconspicuous, invisible
atthesurface of ectostromatic dideerithecia300'5 0 On xg4006 0 On (= 395x 521, n= 20),
globose to subglobose, uniloculate, blaGistiolar necls 350'450 um long, 100120 um wide,
central, cylindrical, blackislhrown Peridium 45 60 um wide, thickwalled, composed oBi 11
layers, outermost layemgmented, comprising dark brown to pale brown cellexfura angularis
to flattened prismaticaHamatheciumcomprises numerous,i  um wide, unbranched, cellular
paraphysesAsci 1801230 x 152 5 m §x.= 150 x 20em, n = 10), 8spored, unitunicate,
cylindrical, shortly rounded pedicellate, rounded at apex, with an ocular chaksbespore5i
35x81 2m =29 x 10 um, n= 40), uni-seriate, fusiform to ellipsoidalyith rounded ends,-1
septate, constricted at septa, hyaline, guttulate, saveaited Asexual morph Coelomycetous
Conidiomata850' 1000 x 400500 pm (x.= 900 x 460 pum, n= 5), stromatic, acervuli, solitary,
erumpent on the substrate, immersed to semi immersed, surface tissues above slightly domed
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Conidiomatalwall composed of thickvalled, dark brown cellsConidiophores30i 60 x 5i 10 em
(x=43 x 76 mg n= 15), cylindrical, straight, septate, branched at the base, arising from basal
stroma, smooth, hyaline to pale brav@onidiogenougells holoblastic, indeterminate, cylindrical,
amellidic, integrated, hyaline to pale brow@onidia 30i 70 x 1020 um (x.= 58 x 163 um, n=
20), clavate to subcylindrical, clughaped, rounded apex, hyaline at apical cells, truncate at the
base, straight to slightly curved, hyaline or pale brown, iéog dark brown when mature,
guttulate, 36-euseptate

Material examined Italy, Province of ForiCesendFC], Ridracoli- Bagno di Romagna, a
dead and hanging branch Gastanea sativdFagaceag 03 April 2018, Erio Caporesi, IT 2866
(MFLU 18-1098; asxual morph ibid., a dead and fallen brancth5 October 2018, IT 4074
(MFLU 18-2312; sexual morph ibid., 15 October 2018IT 4074A (MFLU 18-2498; sexual
morph .

GenBank numbers ITS: OM614591, OM614592; LSIOM616562, OM616563

Notesi Tulasne and tlasne(1863 found both sexual and asexual morphsCafryneum
modonium(= Melanconismodonig on chestnut woadFuckel (1869 reported another asexual
morph asMelanconismodoniaon deadCastaneavulgaris Later, Saccardg1883 reported the
asexual morplof Coryneummodoniumas Stilbosporamodoniafrom Austria (Rhenogoviy on
dead branches @@astaneaAfter several nomenclatural updat€gryneummodoniumGriffon &
Maubl. is thecurrentlyaccepted namgpecies Fungorum 20p2

The updated redrawn lirnkustrations for sexual and asexual morph$aianconismodonia
from Griffon and Maublan¢1910 are shown in Fig21. These morphologies are similar to our
collection of Coryneummodonium except for the absence of hyaline conidial .tifexual and
asexial morphs of C. modonium share key characteristicsvith other Coryneum and
Hyaloterminalis taxa (Senanayake et .aR017b, Jiang et al2018, Rathnayaka et.aP020 .
However,Talekpeamorphology does not match the extant asexual tax@mgneaceagincluding
our strains, while it has a hyphomycetous asexual mofRhthnayaka et al 2020 .
Phylogenetically,Talekpeaforms a distinct lineage withi€oryneaceaesimilar to Rathnayaka et
al. (2020 We provide two collections d€oryneummodoniumfrom the Emilai Romagna region
based on morpholggand multigene phylogen¥rigs19, 20and 22 .

In the phylogenetic analysis Gforyneaceagour new strain1FLU 18-1098 and MFLU 18
2312 grouped within Coryneaceaein Clade A, together withC. modonium(D203) andC.
perniciosum(CBS 13025) with 100 MLBS, 1.00 BYPP supportand sister tcC. castaneicola
(CFCC 52715 and CFCC 5271@-ig. 22) Coryneumperniciosumwas reported as a parasite of
chestnut bark necrosis the Tuscany, Emilia, Piedmopand Liguria regionsf Italy (Briosi 1919 .
The base pair comparisons betw€emodoniumandC. perniciosumhave revealed no differences
betweenour two strainsMFLU 18-2498 and MFLU 18312in ITS and LSU sequence data
Therefore, these four strains may be the same spdd¢msgever, the holotype specimendry
cultures, extype living cultures, and complete morphology for bdih modoniumand C.
perniciosumstrains are lackingTherefore, we kee. perniciosumthe same and conclude our
strains should be a new collection 6f modonium considering the morphaolly provided by
Griffon and Maublanc(1910 and giving priority to the older nameWe provide the first
comprehensive description, color illustrations, multigene phylogenetic anafrsd$axonomic
discussion foilCorynreummodonium According to Suttor{1979, Coryneumspecies can be found
on chestnut and oak treeandour strainsare alsorecordedon Castaneasativa (sweet chestniyt
andthefirst record in Italy(Emiliai Romagna region .
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Fig. 1917 Sexual morph ofCoryneum modonium(MFLU 18-2312 new regional record a.

Appearance of ectostromatic discs on a twigCataneasativa b, c. Longitudinal sections of
peritheciad. Ostioles e. Peridium f. Paraphysesji j. Asci (gi h mounted in water and jimounted

in 10% KOH) Ki n. Ascosporegk, | mountedin water and mnin 10% KOH) Scale barsai d =
200pum, f, dj =20 um, e, kn=10 um




Fig. 201 Asexual morph ofCoryneum modonium(MFLU 18-1098 new regional record ai c.
Conidiomata on a dead and hangin@rimh of Castaneasativa d. Longitudinal section of
conidiomata ei h. Arrangement of conidiophores and conidiogenous cgisnellidic areas
arrowed ii m. ConidiosporesScale barsa=2 mm, b ¢ =500 pm, d= 200 um, ém =20 um
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Fig. 211 CoryneummodoniumasMelanconis modonidul. Redrawn from Griffon and Maublanc
(1910. a Appearance of fruiting bodigspotd on chestnut branchel. Longitudinal sections of
stromata with ostiolec. Ascus di f. Ascosporesg. Longitudinal sections adconidioma h. Fertile
part with insertion of conidiaiij. Arrangement of conidiophores, conidiogenous cells and
conidiosporesScale barsc, hij =50um, d' f =10 um
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87/--|Coryneum suttonii CFCC 52989

A
92/1.00| Coryneum suttonii CFCC 523177
88/0.99| Coryneum sinense X60
el Coryneum sinense CFCC 524527
99/ Coryneum gigasporum G15
73l-\Coryneum gigasporum G14
99/1.00 Coryneum gigasporum CFCC 52991 \))
857144 Coryneum gigasporum CFCC 52319T Q
99/-- |Coryneum arausiaca MFLUCC 13-06587 \})
=l 98/1 'OO‘COIyneum arausiaca MFLU 14-07967 Corynem-n Q
Coryneum arausiacum MFLUCC 15-1110 sensu stricto Q
ERIL00 Coryneum umbonatum D201 QL
Coryneum modonium D203 Q
Coryneum perniciosum CBS 130.25 >\
100/1,00 Coryneum modonium MFLU 18-1098 ~
Coryneum modonium MFLU 18-2312 Clade A )
- 100/1.00 iCoryneum castaneicola CFCC 52715 U
v Coryneum castaneicola CFCC 52716
; | 100/1.00 Coryneum umbonatum CBS 199.68
= 100/1.00 Coryneum lanciforme D215
: —0.98 Coryneum depressum D202
Q Coryneum ilicis CFCC 529947
N9 Coryneum songshanense CFCC 529977 v
S Talekpea foeticia CBS 325.797 Talekpea
Q --/1.00 | 100/1.001 Coryneum heveanum MFLUCC 17-0369"
\ Coryneum sensu lato
Coryneum heveanum MFLUCC 17-03767
~ Hyaloterminalis alishanensis NCYUCC 19-0400" Hyaloterminalis
100/1.00 97/1.00 Diaporthe krabiensis MFLU 17-2618T
L Diaporthe eres MFLUCC 17-1668
— S ~ Stenocarpella macrospora CBS 1175607 Diaporthaceae
~ Hyaliappendispora galii MFLUCC 16-12087
n 100/1.00] Stegonsporium acerophilum CBS 1170257
M‘:E Stegonsporium protopyriforme CBS 1170417 Stilbosporaceae
Stilbospora orientali CBS 1350757
100/1.00 |Prosopidicola albizziae CPC 274787
AL ‘Prosopidicola albizziae CBS 1412987 Outgroup

Prosopidicola mexicana CBS 1135297 (P rosop ldlc()laceae)

0.04

Fig. 221 Phylogram generated from maximum likelihood analysis based on combined LSU, ITS
andtefl-Usequenced datdhirty-seven strains were included in the combined sequence analyses,
which comprised 2762 characters with géigsS = 638, LSU= 848,tefl-U= 127§ Single gene
analyses were also performeshd topology and clade stabilityere compared fronthe combined

gene analyse$rosopidicolaalbizziae(CPC 27478, CBS 14129&ndP. mexicanaCBS 11352)

in Prosopidicolaceaewere used as the outgroup taXanal ML optimization likelihood is-
12145448764 The matrix included 899 distih@lignment patterns, with 383 % undetermined
characters or gap&stimated base frequencies were obtained as falldws 0.232426, C=
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0.272338, G= 0.285542, T= 0.209694; substitution rates A€1.444912, AG= 1.869859, AT=
1.538490, CG= 1.206744,CT =5.479664, GT= 1.0; gamma distributiorBootstrap support values
for ML (first se) equal to or greater than %0and BYPP equal to or greater tha®®are given
above the node3he strains from the current study areed bold and the type straiase indicated
with T.

Melanconiellaceaesenan Maharachch& K.D. Hyde (2017

Index Fungorum numbelF 821561; Facesoffungi numbé&oF 03495

Melanconiellaceaewas previouslyintroduced invalidly and later formally validated by
Senanayake et .al(2017H to accommodate four generaamely Dicarpella, Greenerig
Melanconiella (type), and Microascospora This family is accepted inDiaporthales and
Melanconiellaspodiaeawas assigned as the type speciesMefanconiella(Braun et al 2018,
Senanayake et .a2018, Phookamsak et.&019 Voglmayr et al (2012 carried out a studgn
Melanconiellaspeciesand Phookamsak et.gR019 included Septomelanconiellan the family
Some species aphytopathogens, especially in grafgBlavarrete et al2009, Hydeet al 20209 .
The members of the family are characterized by havingspored asci, fusoid or ellipsoid
ascospores with or without appendages and gelatinous sheath, and a coelomycetous asexual morpr
with hyaline to brown, ellipsoid, obovqidr oblong onidia(Senanayake et.&2018 .

MelanconiellaSacc, (1882

Index Fungorum numbelf 3059; Facesoffungi numhdfoF 09990

Melanconiellawas established for melancotiise species with darkoloured ascospores
Wehmeyer(1941), Muller & von Arx (1962 and Barr(19789 consideredMelanconiellaas a
synonym ofMelanconis However, Munk(1957, Petrak(1952 and Dennig1968 accepted them
as separate generdorphologically, Melanconiella shows characters similar tMelanconis
Likewise, asexual morphs oMelanconis and Melanconiella are usually referred to as
Melanconium(Voglmayr et al 2012 In the past, many asexual morphsMélanconiellahave
been described as speciesMélanconium Over 200 binomials were reported Melanconium
mainly before thearly 19" century(Sutton 1980, Voglmayr et.®2012 Melanconiellaspecies are
mainly restricted to overwintered plants and cause mild cankers on thé\fmgiteayr et al 2012,
Hyde et al20209 Thirty-four species are listed Melanconiella(Speces Fungorum 2032.

Melanconiellaflavovirens(G.H. Otth) Voglmayr & Jaklitsch(2012) Fig. 23

Index Fungorum numbelF 800120; Facesoffungi numbé&oF11775

[ DiaportheflavovirensG.H. Otth, (1869

= Melanconidflavovirens(G.H. Otth) Wehm, (1937 (see Index Fungorum 2022, and
Voglmayr et al2012

Saprobicon dead, hanging branches @brylus avellana Sexual morph Pseudostromata
1.0i 2.5 mm diam, scatterd onthe substrate, circular or elliptical, erumpent, projecting up td 200
400 &m, arranged \appeahngp mised bldtle dotEcoktroraticdige 8.51
1.2 mm diam, elliptic or circular outline, pulvinate, grayigllow. Entostromamoreor less well
developed, yellowish to pale browiPerithecia 3000600 mm wide, immersed in host bark,
confluent Ostioles8i 10 per disc, unevenly emerging on the disc, circular, slightly papillate,. black
Peridium 15/2 0 m gvide atthe sides, 152 5 m avide a the base, composed ofi B layers,
outermost layers dark brown to pale brown celldextura prismaticg fused with host tissues,
inner layer comprising pale brown to hyaline cellgefturaangularis Asci60i 100 x10i 15 (x.=
85 x 135 meg n=20) em, 8-spored, urtunicate, sessile and rounded pedicel, distinct apical iing 2
3 & m . Ascogporeds 25 x 57 me(x.=20 x 65 mg n= 40), unibiseriate, overlapping,
ellipsoid or broadly fusoid, rounded or subacute at the apicssptate, not constted at the
septum, hyaline, with distinct and persistent kiikb appendages withi2 melong, commonly
monomorphic upper and lower cells, cells distinctly triangolaate in outline, with two large or
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numerous small guttuledsexual morphDiscosporinalike. see detailed description in Voglmayr
et al (2012 .

Material examined ltaly, province of ForkiCesendFC], Massera Predappio, dead and
hanging branches @@orylusavellana(Betulaceag 10 February 201%rio Camporesi|T 4222,
(MFLU 19-0641); ibid., 15February2019, IT 4222¢MFLU 19-0642 .

GenBank numbers ITS: OM614593; LSUOM616564;rpb2: ON843695
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Fig. 237 Melanconiellaflavovirens(MFLU 19-0641,new regional record ai b. Pseudostromata
on a dead branch @orylusavellana ci d. Transverse and longitudinal sections of pseudostromata
e. Peridium fi h. Asci. i. Well distinct apical ringji n. AscosporesScale barsa= 1 mm, hc =

400 pm, d= 200 um, &€h= 20 pm, fn= 10 um, i= 5 pm.

Notesi Myxosporiunmsulphureumasexual morphwas described b$accardq1884) based
on the description provided by Fuck@él871). The specimen from the Fuckel herbarium for
Myxosporium sulphureumwas designated as the lectotype Melanconiella flavovirens by
Voglmayr et al (2012 based on morphotpcal similarities Our strain (MFLU 19-064)) is
morphologically similar to the collection dflelanconiella flavovirens (CBS 125598, MFV3,
MFV1), by having large ectostromatic discs, triangular to ovate cells and Kik@bappendages of
ascosporegVoglmayr et al 2012, this study Asexual morph is less prominent and unavailable
from fresh cultures, while a single collection of conidiomata was collected from(\Magimayr et
al. 2012 Phylogenetic analysis placed our strain MFLUQB31 with Melanconidla flavovirens
isolates(CBS 125598, MFV3, MFVwith 100% MLBS, 1.00 BYPP supportFig. 25 Therefore,
we identified our new collection @delanconiellaflavovirensfrom Corylusavellana(Betulaceag
in Italy.

The majority of phylogenetically distinctesual taxa ofMelanconiella could also be
identified based on morphologgome sexual morph characters are not identddéle morphology
of phylogenetically closely related taxBherefore, host associat®and sexuahsexual linkages
may help to identy the taxa The majority ofMelanconiellaspecies are highly haspecific and
recorded orFagalaetrees, such aBetulasp.,, Betulapendula Carpinusbetulus C. caroliniang C.
orientalis Corylus avellang Ostrya carpinifolia, and O. virginiana in Eurge (Voglmayr et al
2012 Melanconiellaflavovirenswas first reported on th€orylus avellanafrom the Lombardy
region in northern ItalyVoglmayr et al 2012, and our new collection is the first record froine
Emiliai Romagnaegionin northern Italy

Melanconiella meridionalisVoglmayr & Jaklitsch(2012 Fig. 24

Index Fungorum numbelF 800123 Facesoffungi numbeFoF 10701

Saprobicon a dead, hanging branch@$trya carpinifolia Sexual morphPseudostromata
0.511.0 mm diam, scattered orthe substratejndistinct, projecting up to 203 0 Om, arcular,
appearingas minute bumps, perithecial bumps distinct or inconspicuBatostromatic disc
typically inconspicuouswhitish to pale yellowish, concealed by ostioEestostromavhitish, well
developed Perithecia0.2i 0.6 mm wide, immerseth host bark, oblong, aggregated unevenly in
the ectostromatic discOstioles3i5 per disc, unevenly emerging in the disc, circular, slightly
papillate, black Peridium30i 3 5 m wide, composed ofié layers, outermost layers comprising
dark brown to pal®rown cells oftexturaangularis inner layers comprising pale brown to hyaline
cells oftexturaangularis Hamatheciuncomprises numerou8j5 mewide, septate, paraphyses,
deliqguescent at maturityAsci 1000120 x1G2 0 m §x. = 110 x 17em, n = 20), 8-spaed,
unitunicate,broadly cylindrical to slightly fusoidshort pedicel, distinct apical ring with 8 me
wide. Ascospore0i 25 x 57 mg(x.= 23 x 6em, n= 40), overlapping, B3-seriate ellipsoid to
fusoid, tseptatesometimesonstricted at the septy rounded or subacute at apex, hyaline, knob
like appendagesi3 melong, monomorphic or dimorphic celltarger upper ce)] cells are
distinctly triangular to ovate in outline, with numerous guttules, smeatled Asexual morph
discosporindike, seeVoglmayr et al (2012 .

Material examined Italy, Province of ArezzgAR], Valsavignone Pieve Santo Stefano, a
dead and hanging branch Obtryacarpinifolia (Betulaceag 29 April 2019,Erio Camporesi]T
4308,(MFLU 19-1206 .

GenBank numbers ITS: OM614594; LSUOM616565

Notesi Melanconiellameridionaliswas introduced by Voglmayr et.gR012 on Ostrya
carpinifolia in Austria Additional collections have been recorded Ostrya carpinifolia from
Grosseto provinc€lTuscany in central Italy and TrentinoAlto Adige region in northern ItalyThe
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morphology of our straifMFLU 19-0641) shares similar morphology to the str@ifU 31839 by
Voglmayr et al (2012, with less prominent guttules in ascospofeBylogenetically, our strain
MFLU 19-0641 goups withM. meridionalis strains(WU 31840, WU 31839, WU 31834with
100% MLBS and 100 BYPP supportThese strains form a sister cladevtoostryae(CBS 20838)
(Fig. 25) Therefore, we identified our new straindsmeridionalis which is the first reord from
Arezzo province(Tuscany Many further taxa have been recorded fr@strya carpinifolia

(Voglmayr et al2012 .

Fig. 24 1 Melanconiella meridionalis (MFLU 19-1206 new provincial record) .aib.
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Pseudostromata on a dead branclstryacarpinifolia. ci d. Transverse and longitudinal sections
of pseudostromatae. Peridium f. Paraphysisgik. Asci. I. Close up of apical ascusnir.
AscosporesScale barsa=5 0 Gn, Ed=1 0 On, ftk=20,e,Tr=1 Om.¢

100/1.00l Melanconiella chrysomelanconium CBS 1242717
99/1.00| Melanconiella chrysomelanconium MCM
100/1 loo| Melanconiella Chrysodiscosporina MH2

10051 L ppetanconiella Chrysodiscosporina CBS 125597

100/1.00| Melanconiella chrysorientalis MGB
Melanconiella chrysorientalis CBS 1317027
Melanconiella meridionalis WU 31840
100/ Melanconiella meridionalis WU 31839
971100 Melanconiella meridionalis WU 31844
10011100 melanconiella meridionalis MFLU 19-1206
L Melanconiella meridionalis CBS 1317047
Melanconiella ostryae CBS:208.38
1&,0@{ Melanconiella elegans AR3993
Melanconiella elegans CBS 1316177

1.00| Melanconiella carpinicola MSR

—
T

Melanconiella carpinicola AR3883

100/1.00| ||~ Melanconiella echinata DAOM 1211967
Melanconiella flavovirens CBS 125598

100/1.00| Melanconiella flavovirens MFV3

: 09/1.00 Melanconiella flavovirens MFV1

V ] Melanconiella flavovirens MFLU19-0641
g 104 m‘ Melanconiella decorahensis MD

: Melanconiella decorahensis MED

V Melanconiella hyperopta CBS 1322317
; l; 1.00| Melanconiella ellisii BPI 878343

) 9p/[1.00 " Melanconiella ellisii BPI 843491

9 hda/h .oo| Melanconiella betullicola CFCC 524827

§ = Melanconiella betullicola CFCC 52483

-~ 8411 Melanconiella spodiaeca SPOD1

g S Melanconiella corylina CFCC 524847

Sheathospora cornuta CFCC 51990
Microascospora fragariae CBS 118.167
Microascospora rubi MFLU 15-1112

Septomelanconiella thailandica MFLUCC 18-0518
Melanconiella syzygii CPC 287507

100/1 'OOI— Dicarpella dryina ICMP 14043
Dicarpella dryina ICMP 14042
M{ Greeneria sp. CML3527
Greeneria kielmeyerae COAD 22377

Neomelanconiella combreti CBS 145058T

69

100/1.00

100/1.00 | Melanconis stilbostoma CFCC 53128 Outgroup
—  Melanconis stilbostoma D143 (Melanconidaceae)

Fig. 257 Phylogram generated from maximum likelihood analysis based on conibiedSU,
and rpb2 sequenced datdorty-two strains were included in the combined sequence analyses,
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