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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

82



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)

95



Table 4 Continuad

Family

Species

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
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