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Abstract  

Studies of plant-associated Ascomycota are topical, as they have varied life modes depending 

on their hosts in different ecosystems. In Italy, Fagales are economically and ecologically 

important plants, especially in the Alps and Apennine mountain ranges. Fagales species host 

numerous ascomycetous species, comprising endophytes, saprobes, or pathogens. We retrieved data 

from 308 publications from 1873 to 2021 and listed 776 Ascomycota on Fagales in Italy. Among 

these, 696 were identified at the species level and 80 at the genus level. Documented taxa belong to 

Pezizomycotina (746), Saccharomycotina (2), Taphrinomycotina (5), and Ascomycota genera 

incertae sedis (23). Sordariomycetes are dominant (34%), followed by Dothideomycetes (24%), 

Lecanoromycetes (16%), and Leotiomycetes (11%). Distribution maps were provided for the 

occurrence of Fagales trees and Dothideomycetes, Eurotiomycetes, Leotiomycetes, Pezizomycetes, 

and Sordariomycetes taxa. Lichenized taxa were excluded from the mapping. We provided 

additions to Valsariaceae (Valsaria rudis) in Dothideomycetes, Coryneaceae (Coryneum 

modonium), Melanconiellaceae (Melanconiella flavovirens and M. meridionalis), and 

Woswasiaceae (Woswasia atropurpurea) in Sordariomycetes. These taxa represent a novel host 

record, a provincial record, and four regional records in Italy. Species boundaries were defined 

using polyphasic approaches. In addition, taxonomic notes were provided for each reported class, 

including incertae sedis genera. The study provides information on the taxonomy, hosts, and 
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distribution of Ascomycota in Italy to encourage further research related to important plant species. 

 

Keywords ï checklist ï host-fungal distribution ï morphology ï phylogeny ï taxonomy 

 

Introduction  

 

Ascomycota 

Fungi are one of the largest eukaryotic kingdoms, with a current estimate of 1.5ï12 million 

species, and this diversity is highly uncertain (Hyde et al. 2020a, Lücking et al. 2021). Fungal 

species represent an extremely heterogeneous group, and Ascomycota is the largest phylum, 

comprising around 92,700 extant species (Bánki et al. 2022), with an estimated origin of 650ï550 

million years ago (Saitta et al. 2011, Taylor et al. 2015, Bennett & Turgeon 2016, Senanayake et al. 

2021). Some are cosmopolitan and often specialize in specific habitat requirements (Eriksson 

2009). Many are plant-associated and microscopic but include some larger cup fungi, morels, and 

truffles (Senn-Irlet et al. 2007, Saitta et al. 2011).  

The classification of Ascomycota has been updated several times. Periodic outlines of 

Ascomycota were published by Lumbsch & Huhndorf (2010) and Wijayawardene et al. (2018, 

2020, 2022). Wijayawardene et al. (2022) accepted three subphyla in Ascomycota, viz., 

Pezizomycotina, Saccharomycotina, and Taphrinomycotina. Pezizomycotina is the largest 

subphylum and includes a majority of the filamentous, fruiting body producing species (James et al. 

2006, Saitta et al. 2011, Wagensommer et al. 2018). Ascomycota genera incertae sedis is an 

unclassified group that comprises approximately 1,544 genera and requires molecular analyses to 

stabilize their taxonomic placements (Wijayawardene et al. 2021). 

 

Italian Ascomycota and Fagales community 

Mycology has a long tradition in Europe, where G. De Notaris (1805ï1877), V. Cesati 

(1806ï1883), and P. A. Saccardo (1845ï1920) were some of the most famous Italian mycologists 

(Phukhamsakda et al. 2020, Wijesinghe et al. 2021a). Knowledge of fungal taxonomy, distribution, 

ecology, and status in Europe is extensive (Saitta et al. 2011). In earlier treatments, considerable 

attention was given to macrofungal Ascomycota studies such as truffles (Ciccarelli 1564), while 

microfungal studies were concerned with only a few taxa (Venturella 1991, Bernardin 2019, 

Wijesinghe et al. 2021a). The majority of Ascomycota studies were started in the early 19th century 

in Italy based on morphological observations (Zucconi 1988, Graniti 1991). In the last few years, 

many microfungi have been recorded in different Italian habitats (Jensen et al. 2010, Rodolfi et al. 

2016, Thambugala et al. 2017a, b, Jayawardena et al. 2018, Wanasinghe et al. 2018, Liu et al. 2019, 

Marin-Felix et al. 2019, Hyde et al. 2020b, Abeywickrama et al. 2022). Current fungal taxonomy 

benefits from a combination of morphology, DNA-based molecular analyses, ecology, and 

chemical profiles to resolve species limits (Alors et al. 2016, Skrede et al. 2017, Haelewaters & De 

Kesel 2020, Maharachchikumbura et al. 2021, Wijesinghe et al. 2021a, b). Medardi (2006) 

published the atlas of Italian Ascomycota with 400 illustrated taxa. This atlas provides morphology, 

anatomy, biology, ecology, a glossary, and numerous identification keys (Medardi 2006). However, 

all these data are available in Italian, and only identification keys were provided in English. 

Italy lies in south-central Europe with a continental landmass in the north, a central-southern 

peninsular landmass, and two main islands. It encompasses a wide variety of different biomes with 

a high number of species and a high rate of endemism (Abbate et al. 2015, Nimis 2016). Italy hosts 

the majority of the European vascular flora due to its latitudinal extension from the Alps to the 

Mediterranean Basin (Cristofolini 1998). According to Nimis (2016), Italy can be subdivided into 

biogeographic regions, namely the Alps, high Mediterranean mountains, montane beech forests, 

sub-mediterranean deciduous forests, and the Mediterranean biome. Fagales species play an 

important role at higher elevations. The native and foreign taxa of Italian Fagales belong to four 

families, viz., Betulaceae (birch), Casuarinaceae (she-oak), Fagaceae (oak), and Juglandaceae 

(walnut) (Bartolucci et al. 2018, Galasso et al. 2018). In this investigation, we aimed to re-organize 
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and analyze information on the taxonomy, diversity, and ecology of Fagales-inhabiting 

Ascomycota in Italy. Italian Fagales species are listed in Table 1.  

 

Table 1 Classification of Fagales species and their ecological status in Italy. 

 
Family Genus Speciesa Statusb  Reference 

Betulaceae Alnus Alnus alnobetula (Ehrh.) K.Koch N Bartolucci et al. (2018) 

   A. cordata (Loisel.) Duby* E, N 

  A. glutinosa (L.) Gaertn. N 

  A. incana (L.) Moench N 

 Betula Betula aetnensis Raf.T E, N Bartolucci et al. (2018) 

   B. nana L. subsp. nana N 

  B. pendula Roth N 

  B. pubescens Ehrh. N 

 Carpinus Carpinus betulus L. N Bartolucci et al. (2018) 

  C. orientalis Mill. subsp. orientalis N 

 Corylus Corylus avellana L. N Bartolucci et al. (2018), 

Galasso et al. (2018)   C. colurna L. CA 

  C. maxima Mill. CA 

 Ostrya Ostrya carpinifolia Scop. N Bartolucci et al. (2018) 

Fagaceae Castanea Castanea sativa Mill. N Bartolucci et al. (2018) 

 Fagus Fagus sylvatica L. subsp. sylvatica N Bartolucci et al. (2018) 

 Quercus Quercus cerris L. N Bartolucci et al. (2018) 

   Q. coccifera L. N 

  Q. congesta C. PreslT N 

  Q. crenata Lam. H (Q. cerris ³ Q. suber) N Pignatti (1982), 

Cristofolini & Crema 

(2005) 

  Q. dalechampii Ten.T N Bartolucci et al. (2018) 

  Q. frainetto Ten. N 

  Q. ichnusae Mossa, Bacch. & BrulloT E, N Bartolucci et al. (2018), 

Galasso et al. (2018) 

  Q. ilex L. subsp. ilex N Bartolucci et al. (2018) 

  Q. ithaburensis Decne. subsp. macrolepis 

(Kotschy) Hedge & Yalt.C 

N 

  Q. leptobalana Guss. E, N Bartolucci et al. (2018), 

Peruzzi et al. (2015) 

  Q. petraea (Matt.) Liebl.  Portal of the Flora of 

Italy (2021) 

  Q. petraea (Matt.) Liebl. subsp. 

austrotyrrhenica Brullo, Guarino & Siracusa 
E, N Bartolucci et al. (2018), 

Peruzzi et al (2015) 

  Q. petraea (Matt.) Liebl. subsp. petraea N Bartolucci et al. (2018) 

  Q. pubescens Willd. subsp. pubescens N 

  Q. pyrenaica Willd. N Bartolucci et al. (2018) 

  Q. robur L.  Portal of the Flora of 

Italy (2021) 

  Q. robur L. subsp. brutia (Ten.) O.Schwarz N Bartolucci et al. (2018) 

  Q. robur L. subsp. robur N 

  Q. rubra L.  IA Galasso et al. (2018) 

  Q. shumardii Buckley  CA 

  Q. suber L. N Bartolucci et al. (2018) 

  Q. trojana Webb subsp. trojana N 

Juglandaceae Juglans Juglans cinerea L. CA Galasso et al. (2018) 

  J. nigra L. IA 

  J. regia L.C N Bartolucci et al. (2018) 

 Pterocarya Pterocarya fraxinifolia (Lam.) Spach NA Galasso et al. (2018) 

Casuarinaceae Allocasuarina Allocasuarina verticillata (Lam.) L.A.S. 

Johnson 

CA Galasso et al. (2018) 

 Casuarina Casuarina cunninghamiana Miq. subsp. 

cunninghamiana 

CA Galasso et al. (2018) 

 

  C. equisetifolia L. NA 
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a* Alnus cordata (= Betula cordata), b E: Italian endemic, N: native, CA: casual alien, NA: naturalized alien, IA: 

invasive alien, C cryptogenic: a doubtfully native taxon, whose origin of occurrence in Italy is unknown, H hybrid 

species, T taxonomically doubtful.  

 

Beech forests (Fagus sylvatica) are the main characteristic of the Italian mountains, except in 

the Sardinia region (Nocentini et al. 2009). Fagus sylvatica is found prevalently in the northern 

Apennines and montane beech forests from the Mediterranean region to the beginning of boreal 

forests at the southern latitudinal limit, at elevations ranging from 300 to 2,000 msl (Pignatti 1998, 

Luchi et al. 2015, Nimis 2016). The alder plants occur in the Mediterranean sub-mountain and 

mountain belt, including Alnus cordata (Italian alder) in the southern hills and mountains (Caudullo 

& Mauri 2016), while birch trees, including Betula pendula (silver birch) and B. pubescens (downy 

birch), are typical at the higher elevational limit because of their cold hardiness (Beck et al. 2016). 

The Mediterranean belt and Sicilian vegetation mainly consist of Quercus ilex and Q. suber 

woodlands, and to a lesser extent, Q. petraea and Betula aetnensis (Venturella & Saitta 2005). 

Also, sub-mediterranean deciduous forests are dominated by Carpinus, Fraxinus, Ostrya, and 

Quercus (Nimis 2016). Carpinus betulus (common hornbeam), C. orientalis (oriental hornbeam), 

and Ostrya carpinifolia (European hop-hornbeam) mainly occur in southern Italy but are absent in 

Sicily and Sardinia (Pasta et al. 2016, Sikkema et al. 2016, Sikkema & Caudullo 2016, Acta 

Plantarum website, accessed on September 2021). Corylus avellana (European or common hazel) is 

economically important for hazelnuts that are traditionally cultivated in Campania, Lazio, 

Piedmont, and Sicily in Italy, which is the second-largest producer of hazelnuts after Turkey 

(Santori et al. 2010, Me & Valentini 2006, Enescu et al. 2016, Linaldeddu et al. 2016a). Castanea, 

Fagus, and Quercus species also have economic importance as timber (Simpson 2019). Some 

Italian sites with mixed Fagales vegetation and Fagaceae forests are shown (Figs 1, 2). The 

different leaf structures of some Fagales trees, including Fagus and Quercus (Fagaceae) as well as 

Carpinus and Ostrya (Betulaceae) are also shown (Fig. 3). 

 

 
 

Fig. 1 ï Landscapes of mixed vegetation with Fagales trees in Forlì-Cesena Province. a, b. 

Corylus, Fagus, Ostrya, and Quercus species, c. Ostrya, Fagus, Quercus, Corylus and Alnus 

cordata, d. Quercus pubescens and Ostrya carpinifolia (Apennine Mountains at the back). Photos 

by E. Camporesi. 
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Fig. 2 ï Italian sites of Fagaceae in different seasons. a, b. Fagus spp. in autumn, b. Prevalence of 

Fagus sp. in autumn, c. Castanea sativa in winter, d. Quercus sp. in winter. Photos by E. 

Camporesi. 
 

 

 

Fig. 3 ï Broad leaves. a. Quercus petraea, b. Ostrya carpinifolia, c. Fagus sylvatica, d. Carpinus 

betulus. Photos by E. Camporesi. 
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Fungi interact with plants in terrestrial ecosystems, contributing to their functioning and 

stability (Lutzoni 2018). Parasitism, mutualism, and saprotrophy are considered critical to the 

success of fungal-plant interactions and their respective macroevolutionary processes (Lutzoni 

2018). Studies on the diversity of plant-associated Italian fungi are in progress (Medardi 2006, 

Saitta et al. 2011). The biodiversity in the Italian mountains changes along altitudinal gradients 

with significant vegetational changes (Marignani & Blasi 2012, Granito et al. 2015). The effects of 

elevations and vegetational changes on wood-inhabiting fungi have rarely been studied (Granito et 

al. 2015). However, a few studies suggested that species richness increases with elevation, due to 

the higher water resources and less human influence in the mountains, by affirming the significant 

amounts of dead wood mass at higher elevations (Küffer & Senn-Irlet 2005, Pouska et al. 2010, 

Ziaco et al. 2012, Granito et al. 2015).  

Several mycological studies were conducted on Quercus species in Italy during the last 

decades. Nearly half of the Fagales belong to Fagaceae, including many Quercus species. Saitta et 

al. (2004) and Venturella et al. (2007) reported several lignicolous ascomycetes on Quercus ilex 

woods growing up to 1,550 msl in Sicily. Ragazzi et al. (2003) investigated the endophytic fungal 

communities in Quercus cerris, Q. pubescens, and Q. robur at different sites in central Italy. Host-

specificity, host preference, and pathogenicity of some fungal taxa on Quercus spp. were discussed 

(Butin & Kowalski 1983, Kowalski & Kehr 1996, Ragazzi et al. 1999a, b, Ragazzi et al. 2003). 

Important plant pathogens such as Tubakia dryina (Harrington & McNew 2018), Taphrina 

caerulescens (Spooner 2007), Microsphaera alni (Spaulding 1961), and Diplodia mutila (Alves et 

al. 2004) have been reported to cause oak tree diseases.  

Deadwood represents approximately 20ï30% of the total biomass of native forests in Italy 

and provides carbon and nutrients required for ecosystem functioning (Boddy & Watkinson 1995, 

Saitta et al. 2011). Decaying trees, snags, fallen branches, and logs are significant for nutrient 

recycling and are primarily affected by fungi. Among wood-inhabiting Ascomycota, many 

Sordariomycetes, such as Xylariales, were reported as the most dominant fungal taxa associated 

with decaying wood (Spatafora et al. 2006, Saitta et al. 2011). The first comprehensive study of 

wood-decaying Italian Ascomycota and Basidiomycota was provided by Saitta et al. (2011). They 

have listed 341 Pezizomycotina (24 orders, 57 families, and 138 genera) in Ascomycota and 1,241 

taxa in Basidiomycota. The highest number of taxa recorded was from Fagus sylvatica (73 taxa) 

(around 70% are from beech forests in Italian protected areas), followed by Quercus spp. (70 taxa) 

and Alnus spp. (42 taxa). Saitta et al. (2011) provided the foundation for future studies to survey 

Ascomycota on woody plants in Italy and proposed to expand the knowledge of Pezizomycotina on 

decaying wood with regional and national checklists. Studies related to Fagales-inhabiting 

Ascomycota were published in different provinces of Italy (Lunghini et al. 2013, Dissanayake et al. 

2016a, b, 2017a, b, Hyde et al. 2017, 2019, 2020b, Tibpromma et al. 2017, Gheza 2019, Morales-

Rodriguez et al. 2019, Li et al. 2020, Shang et al. 2020).  

Leaf litter-inhabiting microfungi are another significant group in Italian forest ecosystems. 

According to Maggi et al. (2005) and Zucconi & Pasqualetti (2007), the diversity of soil and litter 

microfungi and their decomposition in the Mediterranean region are strongly affected by climate. 

However, only a few studies have been carried out on leaf litter decomposition and fungal 

taxonomy in Mediterranean environments. Zucconi & Pasqualetti (2007) investigated the 

microfungal assemblage in Quercus ilex leaf litter in selected coastal stands in Tuscany during the 

spring and autumn. In this study, 115 fungal taxa were identified, among which Beltrania rhombica 

and B. querna were the dominant colonizers (Zucconi & Pasqualetti 2007).  

Pardatscher & Schweigkofler (2009) investigated the endophytic and epiphytic microbial 

diversity associated with Juglans regia in South Tyrol (northern Italy). Of the 3,742 isolates 

obtained from leaves, fruits, and wooden twigs, 3,233 were classified under 25 ascomycetous 

genera in 15 families, viz., Aspergillaceae, Botryosphaeriaceae, Cladosporiaceae, Diaporthaceae, 

Didymellaceae, Glomerellaceae, Melanconidaceae, Mycosphaerellaceae, Nectriaceae, 

Plectosphaerellaceae, Pleosporaceae, Ploettnerulaceae, Saccotheciaceae, Sclerotiniaceae, and 

Torulacea (Pardatscher & Schweigkofler 2009). Gargano et al. (2009) investigated the Ascomycota 
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and Basidiomycota diversity in Sicily, and more than 500 taxa were reported predominantly from 

Quercus ilex and more than 300 taxa from Fagus sylvatica woods. In addition, 200 taxa were 

reported from Q. suber and Castanea sativa. These data, however, are scattered among different 

scientific sources.  

 

Key morphologies of Ascomycota on Fagales 

The members of Fagales are broadly distributed in Italy and provide multiple substrates to be 

richly colonized by Ascomycota. The sexual morph and the coelomycetous or hyphomycetous 

asexual morphs are physically differentiated by the fruiting bodies on hosts and substrates. Some 

fruiting structures are superficial on the host surface, while others are immersed, semi-immersed, or 

erumpent. Sometimes, ascomata or ascostromata vary from separated to aggregated on the 

substrate, with or without ostioles. The peridium can be evenly or unevenly thickened from top to 

bottom and on both sides, with several cell layers. Some key morphological characteristics of the 

fruiting bodies of Ascomycota, such as shapes, positions, and distribution on their host substrates, 

are illustrated in Fig. 4.  
 

 
 

Fig. 4 ï Host specimens with ascomata and their vertical sections. a1, a2. Superficially distributed, 

raised mass of hyphae or sporodochium of Patellariopsis atrovinosa on the woody surface 
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(Karunarathna et al. 2020); b1ïb3. Semi-immersed conidiomata of Immersidiscosia eucalypti on 

the leaf surface (Hyde et al. 2017); c1ïc3. Semi-immersed ascostromata of Sillia italica that 

erumpent through surface cracks with well-developed ostioles (Tibpromma et al. 2017); d1ïd3. 

Dark-colored colonies stand on the woody surface with partly immersed mycelia of hyphomycetous 

Helminthosporium italicum (Tian et al. 2018); e1ïe3. Immersed or erumpent ascomata of 

Montagnula jonesii that scattered on the woody substrate with short ostiole (Tennakoon et al. 

2016). Scale bars: b2 = 1 mm, d1, c1ïc2 = 500 ɛm, c3 = 200 ɛm, d2 = 100 ɛm, a2, e3 = 50 ɛm, b3 

= 20 ɛm. 

 

The fungal spores are differentiated mainly by their shape, septation, and pigmentation. For 

some taxa, spore color ranges from hyaline to strongly pigmented at maturity. Spores of some taxa 

are hyaline throughout their life cycles. Some spores are aseptate, while some vary from uni- to 

multiseptated. In addition, some are muriform and have longitudinal and transverse septa. 

Examples of spore morphologies are illustrated in Fig. 5.  

 

 
 

Fig. 5 ï Spores of Italian Ascomycota: A. Hyaline spores: a. aseptate spores of Melanops fagicola 

(Li et al. 2020); b. uniseptate spores of Angustimassarina sylvatica (Hyde et al. 2019); c. 3-septate 

spores of Immersidiscosia eucalypti (Hyde et al. 2017); B. Pigmented spores: d. aseptate spores of 

Melanconium capinicola (Wijayawardene et al. 2016b); e. uniseptate spores of Valsaria rudis (this 

study); f. 3-septate spores of Montagnula jonesii (Tennakoon et al. 2016); gïi. multi-septate spores 

of g. Pseudocamarosporium camporesii (Hyde et al. 2020b), h. Scolicosporium macrosporium 

(Wijayawardene et al. 2016b) and i. Asterosporium asterospermum (Wijayawardene et al. 2016b). 

Scale bars: h = 50 ɛm, bïc, eïg = 10 ɛm, a, d, i = 5 ɛm. 
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Rationale  

The biodiversity of wood-decaying fungi in Italy is still being evaluated, and published data 

still need to be compiled. Documenting these scientific data on a single platform is highly 

informative and user-friendly, but it is challenging to record unpublished data (Wijesinghe et al. 

2021a). Currently, the online databases for plant-associated Italian microfungi and lichens 

(https://italianmicrofungi.org/ and https://italic.units.it/) are being implemented, respectively 

(Wijesinghe et al. 2021a, 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 al. 2011, Wagensommer et al. 2018). Among these, a checklist can be 

considered a useful tool to evaluate species diversity and a precious source of ecological 

information to understand threats and manage protected areas and forests (Compagno et al. 2011). 

Many checklists of fungi are available in Europe, including Italy. These include the checklists of 

Ascomycota in Sicily produced by Venturella and Greuter (1991) and Compagno et al. (2011), a 

checklist of Ascomycota with 106 taxa by Angelini et al. (2016), a checklist of 108 Pezizomycotina 

taxa including red list data by Wagensommer et al. (2018), and a checklist of seven families of 

Ascomycota by Venanzoni et al. (2019) from Umbria. Furthermore, a checklist of macromycetes 

with 99 ascomycetous taxa was published by Illice et al. (2015) for Bologna in Emilia-Romagna. 

Saitta et al. (2011) provided a host-based updated checklist for 341 Italian Ascomycota. However, 

an updated Fagales-inhabiting fungal checklist is still unavailable, even though Fagales species 

cover a considerable landmass and provide high economic value. A fungal checklist with updated 

taxonomic placements can be used as a handy guide for mycologists.  

Historical Ascomycota studies were based completely on morphology, and the accurate 

taxonomic placements of some taxa would need to be validated by adding their DNA sequence 

data. Therefore, re-collecting fungal specimens from their type localities or elsewhere can be useful 

to stabilize their taxonomic placements. Also, additional collections will be served as epitypes and 

authentic herbarium materials of extant species when original materials have been lost or are 

available in poor condition (Wijesinghe et al. 2021a). Accurate species identification based on 

morpho-molecular phylogeny will  expand the knowledge of host-fungal relationships in terms of 

host recurrence in Italian Ascomycota. 

Despite the taxonomy, the ecology and geography of fungi are prerequisites to 

understanding fungal diversity and conservation. Wagensommer et al. (2018) mentioned that the 

main reason for the lack of fungal conservation protocols is the challenge of collecting data on 

fungal populations and geographic distributions. Many past studies on fungal taxonomy lacked 

geographical data, and sometimes only the country or part of the continent was given. Hence, 

mycogeographical knowledge is incomplete and scattered. However, in recent decades, many 

studies reported the GPS (Global Positioning System) positioning data to overcome this issue 

(Danti et al. 2002, Lunghini et al. 2013, Montecchio & Faccoli 2014, Raimondo et al. 2016, 

Panzavolta et al. 2018, Nascimbene et al. 2021). Gathering scattered geographical data into a 

comprehensive mapping database will support minimizing the knowledge gaps in mycogeography.  

 

The aim of the study 

The main objective of this study is to understand the context of Fagales-inhabiting 

Ascomycota in Italy. We surveyed the scattered scientific data from published sources (scientific 

journals, books, book chapters, and databases) on Ascomycota and provided an updated checklist 

with current taxonomic resolutions by following the accepted outlines. In addition, we collected 

distribution data for species in the checklist and expanded our knowledge of host-fungal 

distribution. In addition, we performed taxonomic studies based on morpho-molecular and 

phylogenetic analyses of five extant taxa in Sordariomycetes (Coryneaceae, Melanconiellaceae, 

and Woswasiaceae) and in Dothideomycetes (Valsariaceae) described as the new host, provincial, 

and regional records from Italy. We presented morphological illustrations, comprehensive 

descriptions, and multi-gene phylogenetic analyses to delimit the collected fungal taxa. This study 

will serve as a baseline data source for future studies to compile scattered mycological data on 
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important plant species and encourage taxonomic studies on Fagales-inhabiting fungi in different 

Italian regions. 

 

Materials & Methods  

 

Checklist: Data recording 

The checklist data were retrieved from published articles, books, and online databases such 

as the USDA database (Farr & Rossman 2022) and the Italian microfungi web page (Wijesinghe et 

al. 2021a). Fungal classes, orders, families, genera, species, and their associated hosts were listed in 

alphabetical order. Ascomycota classification is arranged according to Hongsanan et al. (2020a, b) 

and Wijayawardene et al. (2020, 2021, 2022). The Index Fungorum (2022), the Catalogue of Life 

Annual Checklist in 2018 and 2019 (Roskov et al. 2018, 2019), MycoBank 

(https://www.mycobank.org/) database and the latest taxonomic studies were referred to the current 

names of some species. The synonyms were provided according to the most recent taxonomic 

updates.  

 

Mapping: Spatial distribution of Ascomycota and Fagales hosts  

The distribution data for Fagales in Italy were derived from the Global Biodiversity 

Information Facility (GBIF) (https://www.gbif.org/). Biodiversity data for the four Fagales families 

were downloaded, viz., Betulaceae, https://doi.org/10.15468/dl.9be3ks, Casuarinaceae, 

https://doi.org/10.15468/dl.kypyrv, Fagaceae https://doi.org/10.15468/dl.54wc2t and Juglandaceae 

https://doi.org/10.15468/dl.nc2cea, on 17 August 2021 (CC BY-NC 4.0). Based on data 

availability, the distribution data for Italian Ascomycota were extracted from published sources. For 

records without exact collection data, provincial or regional distribution was considered. 

Mycogeographical data have been recorded for all administrative regions in Italy. ArcGIS 10.7 

software was used for mapping and analyses. 

 

Taxonomy and phylogenetic analyses 

 

Sample collection, morphological studies and isolation 

Decaying branches and stems of Fagaceae (Castanea sativa, Quercus spp.) and Betulaceae 

(Corylus avellana, Ostrya carpinifolia) were randomly collected from Arezzo [AR] and Forlì-

Cesena [FC] provinces, Italy in 2017, 2018, and 2019. The specimens were examined by following 

the methods described by Senanayake et al. (2020). The measurements of macro and microscopic 

structures were taken using Tarosoft (R) Image Framework version 0.9.7. Images were processed 

with Adobe Photoshop CS6 Extended version 13.0.1 software (Adobe Systems, San Jose, 

California). 

Single spore isolation was conducted according to the methods described by Senanayake et 

al. (2020). For some taxa, we were unable to obtain cultures, therefore, fruiting bodies were used 

for DNA extraction (Wanasinghe et al. 2018). The herbarium specimens were preserved and 

deposited in the herbarium of Mae Fah Luang University, Chiang Rai, Thailand (MFLU). The 

living cultures were deposited at the Mae Fah Luang University Culture Collection, Chiang Rai, 

Thailand (MFLUCC). Both Facesoffungi and Index Fungorum numbers were obtained as outlined 

in Jayasiri et al. (2015) and Index Fungorum (2022). 

 

DNA extraction, Polymerase Chain Reaction (PCR) and sequencing 

Fungal DNA extraction, PCR, gel electrophoresis, and sequencing were performed according 

to the methods detailed in Dissanayake et al. (2020). The primers and protocols used for the 

amplification were provided (Table 2). The sequencing of amplified PCR products is outsourced to 

the SinoGenoMax Sanger sequencing laboratory (Beijing, China).  
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Table 2 Gene regions, primers, and PCR thermal cycle programmes were used in this study, with 

relative reference(s). 

 
Genes/loci PCR primers 

(forward/reverse) 

PCR conditions Reference(s) 

ITS and 

LSU 

ITS5/ITS4 and  

LR0R/LR5 

94 °C; 2 min (95 °C; 30 s, 55 °C; 50 s, 72 

°C; 90 s) × 35 thermal cycles, 72 °C; 10 

min. 

White et al. (1990), Vilgalys & 

Hester (1990), Rehner & Samuels 

(1994) 

rpb2 fRPB2-5F/ fRPB2-

7Cr 

94 °C; 2 mins; (95 °C; 45 s, 57 °C; 50 s, 

72 °C; 90 s) × 35 thermal cycles, 72 °C; 

10 min. 

Liu et al. (1999) 

tef1-Ŭ EF1-983F/ EF1-

2218R 

95 °C; 5 mins; (94 °C; 30 s, 55 °C; 45 s, 

72 °C; 90 s) × 35 thermal cycles, 72 °C; 

10 min. 

Rehner (2001) 

 

Molecular data analyses 

Sequences with high similarity indices were selected for the phylogenetic analyses based on 

the BLASTn searches of NCBI and relevant literature. Contig sequences were analyzed with other 

sequences downloaded from GenBank. Each gene matrix was aligned with MAFFT version 7 

(Katoh & Standley 2013, Katoh et al. 2019) with default parameters. The trimAl v1.4 software was 

used for the automated removal of spurious sequences or poorly aligned regions in each single gene 

alignment, and gappyout was selected as the automated trimming method (Capella-Gutiérrez et al. 

2009). Maximum likelihood (ML) and Bayesian inference (BI) phylogenetic analyses were 

conducted based on the concatenated sequence datasets with their best substitution models (Table 

3). MrModeltest v.2.3 (Nylander 2004) was used under the Akaike Information Criterion (AIC) 

implemented in PAUP v.4.0b10 (Swofford & Sullivan 2003) to estimate the best substitution 

models for each gene region. 

 

Table 3 Sequence datasets used for ML and BI analyses with the best fit models and respective 

generations. 

 
Family Gene regions in 

datasets 

Best fit model for each 

gene region 

No. of 

generations 

Reference(s) for 

Sequence datasets 

Coryneaceae ITS, LSU, tef1-Ŭ ITS and tef1-Ŭ: GTR+G, 

LSU: GTR+I+G 

1,000,000 Rathnayaka et al. (2020) 

Melanconiellaceae ITS, LSU, rpb2 LSU and rpb2: GTR+I+G,  

ITS: SYM+I+G 

1,500,000 Phookamsak et al. (2019) 

Valsariaceae LSU, ITS, rpb2, 

tef1-Ŭ 

LSU and tef1-Ŭ: GTR+I+G,  

ITS: GTR+G, 

rpb2: SYM+I+G 

1,500,000 Pem et al. (2019) 

Woswasiaceae LSU, SSU, ITS, 

rpb2 

GTR+I+G 5,000,000 Jaklitsch et al. (2013) 

 

Phylogenetic analyses were performed on the CIPRES Science Gateway portal (Miller & Pfeiffer 

2012). The ML trees were generated from the final concatenated alignment using RAxMLHPC2 on 

the XSEDE (v. 8.2.10) tool (Stamatakis 2014) with 1,000 replicates of bootstrapping. The BI 

analyses were computed with MrBayes version 3.2.6 (Ronquist et al. 2012). Six simultaneous 

Markov chains were run for different generations (Table 3). Trees were sampled at every 1000 

generations, ending the run automatically when the standard deviation of split frequencies dropped 

below 0.01. For both ML and BI, MrModeltest version 2.3 (Nylander 2004) was run under the 

Akaike Information Criterion implemented in PAUP version 4.0b10 (Swofford & Sullivan 2003) to 

estimate the best evolutionary model (Table 3). Phylogenetic trees were visualized with FigTree 

version 1.4.0 (Rambaut 2012) and edited in Adobe Illustrator (Adobe Inc.). 
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Results 

 

Updated checklist  

 

Mycological data extraction 

Seven hundred and seventy-six records of Fagales-inhabiting Ascomycota in Italy have 

been comprehensively reported in 308 publications, other resources (1873ï2021), and our fungal 

collection. In the late 20th century, journal articles, books, book chapters, theses, and websites 

gained prominence as mycological contributions. In the majority of historical studies, species 

identification was mainly based on morphology, and their descriptions were not in English. 

Morphology-based taxonomic revisions, checklists, and monographs for different systematic 

groups of fungi were carried out. Even though most of these publications mentioned hosts and 

substrates, ecological and geographical data were poorly reported. Over time, both morphology and 

molecular data were used to avoid incorrect identifications and update the accurate taxonomic 

placement of the species.  

Recent studies provide accurate taxonomic updates in different sources to understand fungal 

diversity and this fragmented knowledge still needs to be aggregated. The number of publications 

in Fagales-inhabiting Ascomycota used to produce our checklist, is shown in Fig. 6. Though fewer 

studies reported on Fagales-inhabiting Ascomycota from the late 19th to mid-20th century, rapid 

growth is seen during 1961ï2020. Starting with a smaller number of (five) publications from 1961 

to 1970, the number of publications reached 172 from 2011ï2020. Hence, the study weight of 

Fagales-inhabiting Ascomycota is currently reaching a golden era with a higher number of 

mycological studies in different Italian habitats. 
 

 
 

Fig. 6 ï Number of taxonomic publications of Fagales-inhabiting Ascomycota (1873ï2021). 

 

A checklist of Ascomycota associated with Fagales in Italy  

An updated list of Ascomycota associated with Fagales species is provided in Table 4, with 

their updated taxonomic placements. Taxa with available sequence data are marked with an asterisk 

"*". The taxa accepted in incertae sedis are marked with a hash ñ#ò. The doubtful taxonomic ranks 

and taxa are marked with a dot ñÅò sign. Location data available for Ascomycota (excluding lichen-

associated taxa) are indicated with a square bracket ñ[ ]ò, with the Italian administrative region(s) in 

abbreviated form: Abruzzo [Abr], Apulia [Apl], Basilicata [Bas], Calabria [Cal], Campania 

[Camp], Emilia-Romagna [Emi], Friuli-Venezia Giulia [Fri], Lazio/Latium [Laz], Liguria [Lig], 

Lombardy [Lom], Marche [Mar], Piedmont [Pie], Sardinia [Sar], Sicily [Sic], Trentino-Alto Adige 

[Tre], Tuscany [Tus], Umbria [Umb], Aosta Valley [Aos] and Veneto [Ven]. The records identified 

at the genus level are classified as ñspp. or sp.ò according to the original publication.  
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Table 4 Ascomycota associated with Fagales trees in Italy (776 taxa) 

 
Family Species   Host plant(s) Reference(s) 

Phylum: Ascomycota 

Subphylum: Pezizomycotina (746)  

Class: Arthoniomycetes (20) 

Order: Arthoniales (20 taxa) 

Arthoniaceae *Arthonia mediella Nyl. L Fagus spp. Nimis (2016) 

 A. granosa B. de Lesd. E, L Quercus ilex Nimis (2016) 

 *A. hypobela Nyl. E, L Quercus pubescens, Q. suber Nimis (2016) 

 A. reniformis (Pers.) Röhl. E, L Carpinus spp., Corylus spp., 

Fagus spp. 

Nimis (2016) 

 *A. ruana A. Massal. E, L Alnus spp., Corylus spp.,  

Fagus spp.  

Nimis (2016) 

 A. stellaris Kremp. E, L Corylus spp., Fagus spp. Nimis (2016) 

 A. subastroidea Anzi E, L Fagus spp.  Nimis (2016) 

 *A. vinosa Leight. E, L Quercus spp. Nascimbene et al. (2021) 

 *Coniocarpon cinnabarinum DC. L  Carpinus spp., Fagus spp., 

Quercus ilex 

Nimis (2016) 

 C. elegans (Ach.) Duby E, L Corylus spp. Nimis (2016) 

 *Reichlingia zwackhii (Sandst.) Frisch & G. Thor E, L Carpinus spp. Nimis (2016) 

Arthoniales genera 

incertae sedis 

*Bactrospora patellarioides (Nyl.) Almq. var. patellarioides L Quercus spp. Nimis (2016) 

Chrysotrichaceae *Chrysothrix caesia (Flot.) Ertz & Tehler L Carpinus spp. Nimis (2016) 

Opegraphaceae *Opegrapha corticola Coppins & P. James E, L Q. ilex Nimis (2016) 

 *O. vermicellifera (Kunze) J.R. Laundon L Carpinus betulus, Juglans regia,  Nascimbene et al. (2021) 

Roccellaceae *Dendrographa latebrarum (Ach.) Ertz & Tehler L Quercus spp. Nimis (2016) 

 *Diromma dirinellum (Nyl.) Ertz & Tehler L Quercus cerris Nascimbene et al. (2021) 

 *Lecanactis abietina (Ach.) Körb. E, L Quercus spp. Nimis (2016) 

 *Ocellomma picconianum (Bagl.) Ertz & Tehler L Q. ilex Nimis (2016) 

 *Schismatomma ricasolii (A. Massal.) Egea & Torrente E, L Fagus spp. Nimis (2016) 

Class: Candelariomycetes (5) 

Order: Candelariales (5 taxa) 

Candelariaceae *Candelaria concolor (Dicks.) Stein L  Alnus alnobetula, Juglans regia Gheza (2019) 

 *Candelariella faginea Nimis, Poelt & Puntillo L  Fagus sylvatica Nimis (2016) 

 *C. lutella (Vain.) Räsänen E, L Alnus spp. Nimis (2016) 

 *C. subdeflexa (Nyl.) Lettau E, L Juglans spp. Nimis (2016) 

 *C. xanthostigma (Pers. ex Ach.) Lettau L  Quercus sp. Nimis (2016)  
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Family Species   Host plant(s) Reference(s) 

Class: Coniocybomycetes (7) 

Order: Coniocybales (7 taxa) 

Coniocybaceae *Chaenotheca brunneola (Ach.) Müll. Arg. E, L Castanea sativa, Quercus ilex Nimis (2016), Nascimbene et al. 

(2021) 

 *C. ferruginea (Sm.) Mig. L Castanea spp., Quercus spp.,  Nimis (2016) 

 *C. phaeocephala (Turner) Th. Fr. L Quercus spp., Castanea sativa  Nascimbene et al. (2021) 

 *C. stemonea (Ach.) Müll. Arg. E, L Betula spp., Quercus spp. Nimis (2016) 

 *C. subroscida (Eitner) Zahlbr. E, L Betula spp.  Nimis (2016) 

 *C. trichialis (Ach.) Th. Fr. L Quercus ilex Nimis (2016) 

 ÅEmbolus clavus Sacc. & Speg. S Castanea vesca Saccardo (1877), Farr (1973) 

Class: Dothideomycetes (189)  

Order: Asterinales (1 taxon) 

Asterinaceae Asterostomella sp. S, [Tus] Quercus ilex Zucconi & Pasqualetti (2007) 

Order: Botryosphaeriales (33 taxa) 

Aplosporellaceae Aplosporella coryli (Ellis & Everh.) H. Ruppr. [Cam] 

= Sphaeropsis coryli Ellis & Everh. P 

Corylus avellana Minutolo et al. (2016)  

Botryosphaeriaceae *Botryosphaeria corticola A.J.L. Phillips, A. Alves & J. Luque P, [Sar] Quercus suber Linaldeddu et al. (2010), Hanifeh 

et al. (2019) 

 *B. dothidea (Moug.) Ces. & De Not. En, P , S, [Emi, Lom, Sar, Tre, Ven]  

= *B. quercus Wijayaw., A.J.L. Phillips, Camporesi & K.D. Hyde S 

Ostrya carpinifolia, 

Quercus ilex, Q. robur  ̧ 

Q. rubra, Quercus sp. 

Turco et al. (2006), Piskur et al. 

(2011), Linaldeddu et al. (2014), 

Wijayawardene et al. (2016b), 

Scala et al. (2019), Zhang et al. 

(2021) 

 *B. quercuum (Schwein.) Sacc. En, S, [Lom, Tus]  

= Botryosphaeria hoffmanni Höhn. S 

Fagus sylvatica, Quercus spp. Danti et al. (2002), Saitta et al. 

(2011) 

 Botryosphaeria spp. [Tre] Juglans regia Pardatscher & Schweigkofler 

(2009) 

 *Diplodia africana Damm & Crous P, [Sar, Tus] Quercus ilex Seddaiu et al. (2019) 

 D. amphisphaerioides Pass. Quercus ilex Petri (1932, 1933) 

 D. castaneae Sacc. Castanea sp. Sibilia (1929) 

 *D. corticola A.J.L. Phillips, A. Alves & J. Luque P, [Sar] Quercus ilex, Q. suber,  

Quercus spp.  

Lynch et al. (2013, 2014), Alves 

et al. (2014), Linaldeddu et al. 

(2014, 2016b), Giambra et al. 

(2016), Moricca et al. (2016), 

Panzavolta et al. (2018) 

 *D. coryli Fuckel Corylus avellana Poyronel (1915) 

 *D. juglandis (Fr.) Fr. P Juglans nigra, J. regia  Belisario (1996) 
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Family Species   Host plant(s) Reference(s) 

 Å*D. mutila (Fr.) Mont. P, En, [Tus] Quercus cerris, Q. robur  

Q. suber, Quercus sp. 

Ragazzi & Mesturino (1987), 

Venturella (1991), Ragazzi et al. 

(2003), Zhang et al. (2021) 

 *D. sapinea (Fr.) Fuckel P, [Sar] Corylus avellana Linaldeddu et al. (2016a, b) 
 *D. seriata De Not. P, [Sar, Tus] Corylus avellana, Q. ilex, 

Quercus spp.  

Linaldeddu et al. (2014, 2016a), 

Panzavolta et al. (2018) 

 Diplodia spp. [Tre] Juglans regia Pardatscher & Schweigkofler 

(2009) 

 Dothiorella fructicola Scalia Quercus sp.  Venturella (1991) 

 *D. guttulata Qing Tian, Camporesi & K.D. Hyde S, [Emi] Alnus glutinosa  Tian et al. (2018) 

 *D. iberica A.J.L. Phillips, J. Luque & A. Alves P, [Sar] Corylus avellana, Ostrya 

carpinifolia, Ostrya spp.,  

Quercus suber 

Lynch et al. (2014), Linaldeddu et 

al. (2016a), Dissanayake et al. 

(2016a) 

 *D. omnivora Linald., Deidda & Scanu P, [Sar] Corylus avellana, Quercus ilex Dissanayake et al. (2016a), 

Linaldeddu et al. (2016a), 

Lawrence et al. (2017), Vaczy et 

al. (2018), Tan et al. (2019) 

 * Dothiorella ostryae Manawasinghe, Camporesi & K.D. Hyde P, 

[Emi] 

Ostrya carpinifolia Hongsanan et al. (2020b)  

 *D. parva Abdollahz., Zare & A.J.L. Phillips En, P, [Sar, Tre] Corylus avellana 

Ostrya carpinifolia 

Abdollahzadeh et al. (2014), 

Pavlic-Zupanc et al. (2015), 

Dissanayake et al. (2016a, b), 

Linaldeddu et al. (2016a), Vaczy 

et al. (2018), Scala et al. (2019) 

 D. sarmentorum (Fr.) A.J.L. Phillips, A. Alves & J. Luque P, [Tus] Quercus spp.  Panzavolta et al. (2018) 

 *D. symphoricarposicola W.J. Li, Jian K. Liu & K.D. Hyde P, [Sar] Corylus avellana Linaldeddu et al. (2016a) 

 Dothiorella sp. [Emi, Tre] Ostrya carpinifolia Piskur et al. (2011), Pavlic-

Zupanc et al. (2015), Pitt et al. 

(2015), You et al. (2017) 

 ÅFusicoccum juglandis C. Massal. Juglans regia Venturella (1991) 

 ÅF. quercus Oudem. En, [Tus] Quercus robur  Ragazzi et al. (2003) 

 *Lasiodiplodia mediterranea Linald., Deidda & Berraf-Tebbal P, [Sar] Quercus ilex Linaldeddu et al. (2015), 

Dissanayake et al. (2016b), 

Coutinho et al. (2017), 

Cruywagen et al. (2017), Dou et 

al. (2017), Netto et al. (2017), 

Custodio et al. (2018), Li et al. 
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(2018), Santos et al. (2020) 

 *Neofusicoccum mangiferae (Syd. & P. Syd.) Crous, Slippers & 

A.J.L. Phillips S, [Tus] 

Quercus ilex Zucconi & Pasqualetti (2007) 

 *N. parvum (Pennycook & Samuels) Crous, Slippers & A.J.L. 

Phillips P, [Lom, Sar, Tus]  

= Botryosphaeria parva Pennycook & Samuels P 

Quercus ilex, Q. robur,  

Q. suber, Quercus spp.  

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 al. (2018), 

Zlatkovic et al. (2019) 

 *N. ribis (Slippers, Crous & M.J. Wingf.) Crous, Slippers & A.J.L. 

Phillips [Apl] 

= Botryosphaeria ribis Grossenb. & Duggar P 

Juglans sp.  Frisullo et al. (1994), Crous et al. 

(2006) 

 Sphaeropsis spp. [Tre] Juglans regia Pardatscher & Schweigkofler 

(2009) 

Melanopsaceae *Melanops fagicola W.J. Li, Camporesi & K.D. Hyde S, [Emi] Fagus sylvatica  Li et al. (2020) 

Phyllostictaceae Phyllosticta spp. [Tre] Juglans regia Pardatscher & Schweigkofler 

(2009) 

Order: Capnodiales (14 taxa) 

Cladosporiaceae Acroconidiella spp. [Tre] Juglans regia Pardatscher & Schweigkofler 

(2009) 

 Cladosporium alneum Pass. ex K. Schub. P, [Emi] Alnus glutinosa Schubert et al. (2006), Bensch et 

al. (2012) 

 C. astroideum var. astroideum Ces. S, [Emi, Tre, Ven] Castanea sativa, Juglans regia, 

Quercus pubescens 

Bensch et al. (2012)  

 *C. cladosporioides (Fresen.) G.A. de Vries En, S, [Cam, Tus] Fagus sylvatica̧ Quercus cerris, 

Q. ilex, Q. pubescens, Q. robur 

Danti et al. (2002), Ragazzi et al. 

(2003), Zucconi & Pasqualetti 

(2007), Lunghini et al. (2013) 

 ÅC. epiphyllum (Pers.) Nees  Juglans regia Dugan et al. (2004) 

 C. gracile Corda Quercus ilex Venturella (1991) 

 *C. herbarum (Pers.) Link Castanea vesca David (1997)  

 *C. langeronii (Fonseca, Leão & Nogueira) Vuill. S Castanea sativa Morales-Rodriguez et al. (2019) 

 *C. macrocarpum Preuss [Cam] 

= Davidiella macrocarpa Crous, K. Schub. & U. Braun S 

Quercus ilex Lunghini et al. (2013), Roskov et 

al. (2019) 

 *C. oxysporum Berk. & M.A. Curtis S, [Cam] Quercus ilex Lunghini et al. (2013) 

 *C. sphaerospermum Penz. S  Castanea sativa Morales-Rodriguez et al. (2019) 

 *C. variabile (Cooke) G.A. de Vries [Cam] 

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

Quercus ilex Lunghini et al. (2013), Roskov et 

al. (2019) 
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 Cladosporium spp. S, [Tre, Tus] Quercus ilex, Juglans regia  Zucconi & Pasqualetti (2007), 

Pardatscher & Schweigkofler 

(2009)  

 Cladosporium sp. [Tus] Quercus spp.  Panzavolta et al. (2018) 

Order: Dothideales (3 taxa) 

Dothideales genera 

incertae sedis 

Hormonema sp. En, [Tus] Fagus sylvatica Danti et al. (2002) 

Saccotheciaceae *Aureobasidium pullulans (de Bary & Löwenthal) G. Arnaud En, [Tus] Fagus sylvatica Danti et al. (2002),  

 Aureobasidium spp. [Tre] Juglans regia Pardatscher & Schweigkofler 

(2009)  

Order: Eremithallales (1 taxon) 

Melaspileaceae *Melaspilea enteroleuca (Ach.) Ertz & Diederich E, L Quercus spp. Nimis (2016) 

Order: Gloniales (1 taxon) 

Gloniaceae Glonium lineare (Fr.) De Not. S, [Tre] Fagus sylvatica Saitta et al. (2011) 

Order: Hysteriales (2 taxa) 

Hysteriaceae *Hysterium angustatum Alb. & Schwein S, [Lom, Fri, Tus, Ven] Fagus sylvatica, Quercus spp. Saitta et al. (2011) 

 *H. pulicare Pers. S, [Lom] Quercus ilex, Quercus spp. Saitta et al. (2011) 

Order: Kirschsteiniotheliales (1 taxon) 

Kirschsteiniotheliales 

genera incertae sedis 

Taeniolella sp. En, S, [Tus] Fagus sylvatica, Quercus ilex Danti et al. (2002), Zucconi & 

Pasqualetti (2007) 

Order: Microthyriales (4 taxa) 

Microthyriaceae Microthyrium cytisi Fuckel S, [Cam] Quercus ilex Lunghini et al. (2013) 

 *Microthyrium ilicinum De Not. S, [Cam] Quercus ilex Lunghini et al. (2013) 

 *M. microscopicum Desm. Quercus sp.  Venturella (1991) 

 *M. versicolor (Desm.) Höhn. S, [Cam] Quercus ilex Lunghini et al. (2013) 

Order: ÅMycosphaerellales (19 taxa) 

Dissoconiaceae *Ramichloridium apiculatum (J.H. Mill., Giddens & A.A. Foster) de 

Hoog S, [Cam] 

Quercus ilex Lunghini et al. (2013) 

Extremaceae *Petrophila incerta de Hoog & Quaedvl S Castanea sativa Morales-Rodriguez et al. (2019) 

Mycosphaerellaceae Asteromella quercifolii C. Massal. Quercus robur, Q. ilex Venturella (1991), Vanev & Van 

(1998) 

 Cercospora coryli Montemart. Corylus avellana Chupp (1954), Crous & Braun 

(2003) 

 Cercospora sp. S, [Tus] Quercus ilex Zucconi & Pasqualetti (2007) 

 *Exosporium stylobatum Curzi & Barbaini S Juglans regia Curzi & Barbaini (1927), 

Voglmayr & Jaklitsch (2017) 
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 *Passalora bacilligera (Mont. & Fr.) Mont. & Fr. Alnus glutinosa Crous & Braun (2003)  

 Phaeoramularia sp. S, [Tus] Quercus ilex Zucconi & Pasqualetti (2007) 

 Ramularia alnicola Cooke  

= Ramularia alnicola var. multiseptata U. Braun S 

Alnus incana Braun (1998) 

 ÅR. endophylla Verkley & U. Braun  

= Å*Mycosphaerella punctiformis (Pers.) Starbäck  

= Asteromella maculiformis (Sacc.) Petr. P  

= Phyllosticta maculiformis Sacc. 

= Å*Mycosphaerella maculiformis (Pers.) J. Schröt. P 

Castanea sativa, Fagus sp., 

Quercus robur 

Spaulding (1961), Venturella 

(1991), Vanev & Van (1998), 

Morales-Rodriguez et al. (2019) 

 Ramularia spp. [Tre] Juglans regia Pardatscher & Schweigkofler 

(2009)  

 *Septoria alni Sacc. P, [Ven] Alnus glutinosa Constantinescu (1984), Priest 

(2006) 

 S. dryophila Sacc. Quercus ilex Venturella (1991) 

 *Sphaerulina betulae (Pass.) Quaedvl., Verkley & Crous [Emi, Ven]  

= Septoria betulae Pass. P 

Betula alba, B. pendula Constantinescu (1984), Priest 

(2006), Verkley et al. (2013)  

 Stigmina carpophila (Lév.) M.B. Ellis Quercus ilex Venturella (1991) 

 *Stromatoseptoria castaneicola (Desm.) Quaedvl., Verkley & Crous 
P, [Laz] 

Castanea sativa Morales-Rodriguez et al. (2019)  

 *Zasmidium cellare (Pers.) Fr. [Tus]  

= Rhinocladiella ellisii D. Hawksw. S 

Quercus ilex Zucconi & Pasqualetti (2007) 

Neodevriesiaceae *Neodevriesia fraserae (Crous & R.G. Shivas) M.M. Wang & L. Cai  

= Devriesia fraserae Crous & R.G. Shivas S 

Castanea sativa Wang et al. (2017), Morales-

Rodriguez et al. (2019) 

Teratosphaeriaceae Stenella sp. S, [Tus] Quercus ilex Zucconi & Pasqualetti (2007) 

Order: Myriangiales (1 taxon) 

Elsinoaceae *Elsinoe quercus-ilicis G. Arnaud ex Jenkins & Goid. [Apl]  

= Sphaceloma quercus-ilicis Martelli & Laviola 

Quercus ilex Venturella (1991), Fan et al. 

(2017) 

Order: Patellariales (2 taxa) 

Patellariaceae *Patellaria atrata (Hedw.) Fr. S, [Lig, Lom, Tus, Ven] Fagus sylvatica,  

Quercus spp. 

Saitta et al. (2011) 

 *Rhizodiscina lignyota (Fr.) Hafellner S, [Lom, Tre] Fagus sylvatica, Quercus spp. Saitta et al. (2011) 

Order: Pleosporales (71 taxa) 

Amniculicolaceae *Murispora fagicola Wanas., Camporesi, E.B.G. Jones & K.D. Hyde 
S, [Emi] 

Fagus sylvatica Wanasinghe et al. (2015) 

Amorosiaceae *Angustimassarina coryli Wanas., Camporesi, E.B.G. Jones & K.D. 

Hyde S, [Tre] 

Corylus avellana  Hyde et al. (2017) 

 *A. premilcurensis Tibpromma, Camporesi & K.D. Hyde S, [Emi] Carpinus betulus  Tibpromma et al. (2017) 
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Family Species   Host plant(s) Reference(s) 

 *A. sylvatica N.I. de Silva, Camporesi & K.D. Hyde S, [Emi] Fagus sylvatica  Hyde et al. (2019) 

Bambusicolaceae *Corylicola italica Wijesinghe, Camporesi, Yong Wang bis & K.D. 

Hyde S, [Emi] 

Corylus avellana  Wijesinghe et al. (2020) 

Camarosporiaceae Camarosporium sp. P, [Tus] Quercus spp.  Panzavolta et al. (2018) 

Coniothyriacea Coniothyrium sp. En, [Tus] Fagus sylvatica Danti et al. (2002) 

Cucurbitariaceae *Neocucurbitaria cava (Schulzer) Valenz.-Lopez, Crous, Stchigel, 

Guarro & Cano [Tus] 

= Pleurophoma cava (Schulzer) Boerema, Loer & Hamers P 

= Phoma cava Schulzer En 

Quercus cerris, Q. pubescens,  

Q. robur 

Ragazzi et al. (2003), de Gruyter 

et al. (2010), Valenzuela-Lopez et 

al. (2018), Hanifeh et al. (2019) 

 *N. quercina (Kabát & Bubák) Wanas., E.B.G. Jones & K.D. Hyde  

= Pyrenochaeta quercina Kabát & Bubák 

Quercus robur de Gruyter et al. (2010), Duarte & 

Barreto (2015), Giraldo et al. 

(2017), Valenzuela-Lopez et al. 

(2018) 

 *Parafenestella ostryae (Wanas. et al.) Jaklitsch & Voglmayr [Emi]  

= Fenestella ostryae Wanas., Camporesi, E.B.G. Jones & K.D. Hyde 

S 

Ostrya carpinifolia Wanasinghe et al. (2017), 

Jaklitsch et al. (2018) 

Dictyosporiaceae *Dictyosporium elegans Corda S, [Cam] Quercus ilex Lunghini et al. (2013) 

 *Dictyocheirospora heptaspora (Garov.) M.J. Dôsouza, Boonmee & 

K.D. Hyde [Cam]  

= Dictyosporium heptasporum (Garov.) Damon S 

Quercus ilex Lunghini et al. (2013), Boonmee 

et al. (2016) 

 *Jalapriya toruloides (Corda) M.J. D'souza, Hong Y. Su, Z.L. Luo 

& K.D. Hyde [Cam, Tus] 

= Dictyosporium toruloides (Corda) Guég. S 

Quercus ilex Zucconi & Pasqualetti (2007), 

Lunghini et al. (2013), Boonmee 

et al. (2016) 

 *Pseudodictyosporium wauense Matsush. S, [Cam] Quercus ilex Lunghini et al. (2013) 

Didymellaceae Ascochyta coryli Sacc. & Speg. P Corylus avellana Watson (1971), Farr (1973) 

 *A. juglandis Boltsh. P Juglans regia Spaulding (1961) 

 A. quercus Sacc. & Speg. P Quercus ilex Spaulding (1961) 

 *Didymella corylicola Voglmayr, Scarpari, Di Giambattista, Vitale 

& Luongo P, [Cam] 

Corylus avellana Scarpari et al. (2020) 

 D. involucralis (Pass.) Sacc. [Cam 

= Leptosphaeria involucralis Pass. 

Castanea spp. Crane & Shearer (1991) 

 *Epicoccum nigrum Link En, P, [Laz, Tus] 

= Epicoccum purpurascens Kunze 

Castanea sativa, Fagus sylvatica, 

Quercus spp. 

Danti et al. (2002), Ragazzi et al. 

(2003), Morales-Rodriguez et al. 

(2019) 

 Epicoccum spp. [Tre] Juglans regia Pardatscher & Schweigkofler 

(2009)  

 *Peyronellaea obtusa (Fuckel) Aveskamp, Gruyter & Verkley  

= Botryosphaeria obtusa (Schwein.) Shoemaker  

Quercus suber Tang et al. (2012) 




