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                    Abstract
This is the sixth in a series of papers where we bring collaborating mycologists together to produce a set of notes of several taxa of fungi. In this study we introduce a new family Fuscostagonosporaceae in Dothideomycetes. We also introduce the new ascomycete genera Acericola, Castellaniomyces, Dictyosporina and Longitudinalis and new species Acericola italica, Alternariaster trigonosporus, Amarenomyces dactylidis, Angustimassarina coryli, Astrocystis bambusicola, Castellaniomyces rosae, Chaetothyrina artocarpi, Chlamydotubeufia krabiensis, Colletotrichum lauri, Collodiscula chiangraiensis, Curvularia palmicola, Cytospora mali-sylvestris, Dictyocheirospora cheirospora, Dictyosporina ferruginea, Dothiora coronillae, Dothiora spartii, Dyfrolomyces phetchaburiensis, Epicoccum cedri, Epicoccum pruni, Fasciatispora calami, Fuscostagonospora cytisi, Grandibotrys hyalinus, Hermatomyces nabanheensis, Hongkongmyces thailandica, Hysterium rhizophorae, Jahnula guttulaspora, Kirschsteiniothelia rostrata, Koorchalomella salmonispora, Longitudinalis nabanheensis, Lophium zalerioides, Magnibotryascoma mali, Meliola clerodendri-infortunati, Microthyrium chinense, Neodidymelliopsis moricola, Neophaeocryptopus spartii, Nigrograna thymi, Ophiocordyceps cossidarum, Ophiocordyceps issidarum, Ophiosimulans plantaginis, Otidea pruinosa, Otidea stipitata, Paucispora kunmingense, Phaeoisaria microspora, Pleurothecium floriforme, Poaceascoma halophila, Periconia aquatica, Periconia submersa, Phaeosphaeria acaciae, Phaeopoacea muriformis, Pseudopithomyces kunmingnensis, Ramgea ozimecii, Sardiniella celtidis, Seimatosporium italicum, Setoseptoria scirpi, Torula gaodangensis and Vamsapriya breviconidiophora. We also provide an amended account of Rhytidhysteron to include apothecial ascomata and a J+ hymenium. The type species of Ascotrichella hawksworthii (Xylariales genera incertae sedis), Biciliopsis leptogiicola (Sordariomycetes genera incertae sedis), Brooksia tropicalis (Micropeltidaceae), Bryochiton monascus (Teratosphaeriaceae), Bryomyces scapaniae (Pseudoperisporiaceae), Buelliella minimula (Dothideomycetes genera incertae sedis), Carinispora nypae (Pseudoastrosphaeriellaceae), Cocciscia hammeri (Verrucariaceae), Endoxylina astroidea (Diatrypaceae), Exserohilum turcicum (Pleosporaceae), Immotthia hypoxylon (Roussoellaceae), Licopolia franciscana (Vizellaceae), Murispora rubicunda (Amniculicolaceae) and Doratospora guianensis (synonymized under Rizalia guianensis, Trichosphaeriaceae) were re-examined and descriptions, illustrations and discussion on their familial placement are given based on phylogeny and morphological data. New host records or new country reports are provided for Chlamydotubeufia huaikangplaensis, Colletotrichum fioriniae, Diaporthe subclavata, Diatrypella vulgaris, Immersidiscosia eucalypti, Leptoxyphium glochidion, Stemphylium vesicarium, Tetraploa yakushimensis and Xepicula leucotricha. Diaporthe baccae is synonymized under Diaporthe rhusicola. A reference specimen is provided for Periconia minutissima. Updated phylogenetic trees are provided for most families and genera. We introduce the new basidiomycete species Agaricus purpurlesquameus, Agaricus rufusfibrillosus, Lactifluus holophyllus, Lactifluus luteolamellatus, Lactifluus pseudohygrophoroides, Russula benwooii, Russula hypofragilis, Russula obscurozelleri, Russula parapallens, Russula phoenicea, Russula pseudopelargonia, Russula pseudotsugarum, Russula rhodocephala, Russula salishensis, Steccherinum amapaense, Tephrocybella constrictospora, Tyromyces amazonicus and Tyromyces angulatus and provide updated trees to the genera. We also introduce Mortierella formicae in Mortierellales, Mucoromycota and provide an updated phylogenetic tree.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ]


Fig. 7[image: ]


Fig. 8[image: ]


Fig. 9[image: ]


Fig. 10[image: ]


Fig. 11[image: ]


Fig. 12[image: ]


Fig. 13[image: ]


Fig. 14[image: ]


Fig. 15[image: ]


Fig. 16[image: ]


Fig. 17[image: ]


Fig. 18[image: ]


Fig. 19[image: ]


Fig. 20[image: ]


Fig. 21[image: ]


Fig. 22[image: ]


Fig. 23[image: ]


Fig. 24[image: ]


Fig. 25[image: ][image: ]


Fig. 26[image: ]


Fig. 27[image: ]


Fig. 28[image: ]


Fig. 29[image: ]


Fig. 30[image: ]


Fig. 31[image: ]


Fig. 32[image: ]


Fig. 33[image: ]


Fig. 34[image: ]


Fig. 35[image: ]


Fig. 36[image: ]


Fig. 37[image: ]


Fig. 38[image: ]


Fig. 39[image: ]


Fig. 40[image: ]


Fig. 41[image: ]


Fig. 42[image: ]


Fig. 43[image: ]


Fig. 44[image: ]


Fig. 45[image: ]


Fig. 46[image: ]


Fig. 47[image: ]


Fig. 48[image: ]


Fig. 49[image: ]


Fig. 50[image: ]


Fig. 51[image: ]


Fig. 52[image: ]


Fig. 53[image: ]


Fig. 54[image: ]


Fig. 55[image: ]


Fig. 56[image: ][image: ]


Fig. 57[image: ]


Fig. 58[image: ]


Fig. 59[image: ]


Fig. 60[image: ]


Fig. 61[image: ]


Fig. 62[image: ]


Fig. 63[image: ]


Fig. 64[image: ]


Fig. 65[image: ]


Fig. 66[image: ]


Fig. 67[image: ]


Fig. 68[image: ]


Fig. 69[image: ]


Fig. 70[image: ]


Fig. 71[image: ]


Fig. 72[image: ]


Fig. 73[image: ]


Fig. 74[image: ]


Fig. 75[image: ]


Fig. 76[image: ]


Fig. 77[image: ]


Fig. 78[image: ]


Fig. 79[image: ]


Fig. 80[image: ]


Fig. 81[image: ]


Fig. 82[image: ]


Fig. 83[image: ]


Fig. 84[image: ]


Fig. 85[image: ]


Fig. 86[image: ]


Fig. 87[image: ]


Fig. 88[image: ]


Fig. 89[image: ]


Fig. 90[image: ]


Fig. 91[image: ]


Fig. 92[image: ]


Fig. 93[image: ]


Fig. 94[image: ]


Fig. 95[image: ]


Fig. 96[image: ]


Fig. 97[image: ][image: ]


Fig. 98[image: ]


Fig. 99[image: ]


Fig. 100[image: ]


Fig. 101[image: ]


Fig. 102[image: ][image: ]


Fig. 103[image: ]


Fig. 104[image: ]


Fig. 105[image: ]


Fig. 106[image: ]


Fig. 107[image: ]


Fig. 108[image: ]


Fig. 109[image: ]


Fig. 110[image: ]


Fig. 111[image: ]


Fig. 112[image: ]


Fig. 113[image: ]


Fig. 114[image: ]


Fig. 115[image: ]


Fig. 116[image: ]


Fig. 117[image: ]


Fig. 118[image: ]


Fig. 119[image: ]


Fig. 120[image: ]


Fig. 121[image: ]


Fig. 122[image: ]


Fig. 123[image: ]


Fig. 124[image: ]


Fig. 125[image: ]


Fig. 126[image: ][image: ]


Fig. 127[image: ]


Fig. 128[image: ]


Fig. 129[image: ]


Fig. 130[image: ]


Fig. 131[image: ]


Fig. 132[image: ]


Fig. 133[image: ]


Fig. 134[image: ][image: ]


Fig. 135[image: ]


Fig. 136[image: ]


Fig. 137[image: ]


Fig. 138[image: ]


Fig. 139[image: ]


Fig. 140[image: ][image: ]


Fig. 141[image: ]


Fig. 142[image: ]


Fig. 143[image: ]


Fig. 144[image: ]


Fig. 145[image: ]


Fig. 146[image: ]


Fig. 147[image: ]


Fig. 148[image: ]


Fig. 149[image: ]


Fig. 150[image: ]


Fig. 151[image: ]


Fig. 152[image: ]


Fig. 153[image: ]


Fig. 154[image: ]


Fig. 155[image: ]


Fig. 156[image: ]


Fig. 157[image: ]


Fig. 158[image: ]


Fig. 159[image: ]


Fig. 160[image: ]


Fig. 161[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Fungal diversity notes 1–110: taxonomic and phylogenetic contributions to fungal species
                                        
                                    

                                    
                                        Article
                                        
                                         04 May 2015
                                    

                                

                                Jian Kui Liu, Kevin D. Hyde, … Erio Camporesi

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Fungal diversity notes 111–252—taxonomic and phylogenetic contributions to fungal taxa
                                        
                                    

                                    
                                        Article
                                        
                                         06 November 2015
                                    

                                

                                Hiran A. Ariyawansa, Kevin D. Hyde, … Hernawati

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Fungal diversity notes 253–366: taxonomic and phylogenetic contributions to fungal taxa
                                        
                                    

                                    
                                        Article
                                        
                                         23 May 2016
                                    

                                

                                Guo Jie Li, Kevin D. Hyde, … Sajeewa S. N. Maharachchikumbura

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Abarenkov K, Nilsson RH, Larsson KH, Alexander IJ et al (2010a) The UNITE database for molecular identification of fungi–recent updates and future perspectives. New Phytol 186:281–285
Article 
    PubMed 
    
                    Google Scholar 
                

	Abarenkov K, Tedersoo L, Nilsson RH, Vellak K et al (2010b) PlutoF—a web based workbench for ecological and taxonomic research, with an online implementation for fungal ITS sequences. Evol Bioinform Online 6:189
PubMed Central 
    
                    Google Scholar 
                

	Abdel-Aziz FA, Abdel-Wahab MA (2010) Lolia aquatica gen. et sp. nov. (Lindgomycetaceae, Pleosporales), a new coelomycete from freshwater habitats in Egypt. Mycotaxon 114:33–42
Article 
    
                    Google Scholar 
                

	Adams GC, Wingfield MJ, Common R, Roux J (2005) Phylogenetic relationships and morphology of Cytospora species and related teleomorphs (Ascomycota, Diaporthales, Valsaceae) from Eucalyptus. Stud Mycol 52:1–144

                    Google Scholar 
                

	Adams GC, Roux J, Wingfield MJ (2006) Cytospora species (Ascomycota, Diaporthales, Valsaceae): introduced and native pathogens of trees in South Africa. Australas Plant Pathol 35:521–548
Article 
    
                    Google Scholar 
                

	Akulov OY, Hayova VP (2016) Immotthia atrograna (Dacampiaceae, Ascomycota), a new for Ukraine fungicolous fungus from the Carpathians. Ukr Bot J 73:84–89
Article 
    
                    Google Scholar 
                

	Alias SA, Jones E, Kuthubutheen AJ (1994) Fasciatispora lignicola sp. nov. (Amphisphaeriaceae, Ascomycotina) from drift mangrove wood. Mycotaxon 52:77–82

                    Google Scholar 
                

	Alves JL, Woudenberg JHC, Duarte LL, Crous PW, Barreto RW (2013) Reappraisal of the genus Alternariaster (Dothideomycetes). Persoonia 31:77–85
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Ariyawansa HA, Hawksworth DL, Hyde KD, Jones EBG et al (2014a) Epitypification and neotypification: guidelines with appropriate and inappropriate examples. Fungal Divers 69:57–91
Article 
    
                    Google Scholar 
                

	Ariyawansa HA, Tanaka K, Thambugala KM, Phookamsak R et al (2014b) A molecular phylogenetic reappraisal of the Didymosphaeriaceae (= Montagnulaceae). Fungal Divers 68:69–104
Article 
    
                    Google Scholar 
                

	Ariyawansa HA, Hyde KD, Jayasiri SC, Buyck B et al (2015a) Fungal diversity notes 111–252 taxonomic and phylogenetic contributions to fungal taxa. Fungal Divers 75:27–274
Article 
    
                    Google Scholar 
                

	Ariyawansa HA, Phukhamsakda C, Thambugala KM, Bulgakov TS et al (2015b) Revision and phylogeny of Leptosphaeriaceae. Fungal Divers 74:19–51
Article 
    
                    Google Scholar 
                

	Ariyawansa HA, Thambugala KM, Manamgoda DS, Jayawardena R et al (2015c) Towards a natural classification and backbone tree for Pleosporaceae. Fungal Divers 71:85–139
Article 
    
                    Google Scholar 
                

	Aveskamp MM, de Gruyter H, Woudenberg J, Verkley G, Crous PW (2010) Highlights of the Didymellaceae: a polyphasic approach to characterize Phoma and related pleosporalean genera. Stud Mycol 65:1–60
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Baral H-O (2015) Nomenclatural novelties. Index Fungorum no. 225

	Baral H-O, Carter A (2013) Patinella hyalophaea Sacc. – Rediscovered in New Brunswick. Ascomycete.org 5:91–96

	Barr ME (1978) The Diaporthales in North America: with emphasis on Gnomonia and its segregates. Mycol Mem 7:1–232

                    Google Scholar 
                

	Barr ME (1983) The ascomycete connection. Mycologia 75:1–13
Article 
    
                    Google Scholar 
                

	Barr ME (1987a) New taxa and combinations in the Loculoascomycetes. Mycotaxon 29:501–505

                    Google Scholar 
                

	Barr ME (1987b) Prodromus to class Loculoascomycetes. Hamilton I. Newell, Inc., Amherst, Massachusetts: Barr M.E. Bigelow. 168 p

	Barr ME (1990) Melanommatales (Loculoascomycetes). N Am Flora Ser II Part 13:1–129

                    Google Scholar 
                

	Barr ME (1993) Redisposition of some taxa described by JB Ellis. Mycotaxon 46:45–76

                    Google Scholar 
                

	Barr ME (1997) Notes on some ‘dimeriaceous’ fungi. Mycotaxon 64:149–171

                    Google Scholar 
                

	Barr ME (2002) Teichosporaceae, another family in the Pleosporales. Mycotaxon 82:373–389

                    Google Scholar 
                

	Bazzicalupo A, Buyck B, Saar I, Vauras J et al (2017) Troubles with mycorrhizal mushroom identification where morphological differentiation lags behind barcode sequence divergence. Taxon (in press)

	Bellanger JM, Moreau PA, Bidaud A, Chalange R et al (2015) Plunging hands into the mushroom jar: a phylogenetic framework for Lyophyllaceae (Agaricales, Basidiomycota). Genetica 143:169–194
Article 
    PubMed 
    
                    Google Scholar 
                

	Berkeley MJ, Broome CE (1850) Notices of British fungi (438–501). Ann Mag Nat Hist 5:455–466
Article 
    
                    Google Scholar 
                

	Berkeley MJ, Broome CE (1874) Enumeration of the fungi of Ceylon. Part II. Bot J Linean Soc 14:29–141
Article 
    
                    Google Scholar 
                

	Bills GF, Miller OK Jr (1984) Southern Appalachian Russulas I. Mycologia 76:975–1002
Article 
    
                    Google Scholar 
                

	Binder M, Justo A, Riley R, Salamov A et al (2013) Phylogenetic and phylogenomic overview of the Polyporales. Mycologia 105:1350–1373
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Bisby GR (1923) The literature on the classification of the Hysteriales. Trans Br Mycol Soc 8:176–189
Article 
    
                    Google Scholar 
                

	Boehm EW, Mugambi GK, Miller AN, Huhndorf SM et al (2009a) A molecular phylogenetic reappraisal of the Hysteriaceae, Mytilinidiaceae and Gloniaceae (Pleosporomycetidae, Dothideomycetes) with keys to world species. Stud Mycol 64:49–83
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Boehm EW, Schoch CL, Spatafora JW (2009b) On the evolution of the Hysteriaceae and Mytilinidiaceae (Pleosporomycetidae, Dothideomycetes, Ascomycota) using four nuclear 390 genes. Mycol Res 113:461–479
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Boerema GH, Gruyter J de, Noordeloos ME, Hamers MEC (2004) Phoma identification manual: differentiation of specific and infra-specific taxa in culture. CABI

	Bon M (1999) Flore Mycologique d’ Europe Vol. 5. Les Collybio-marasmioïdes et ressemblants. [Documents Mycologiques, Mémoire hors-série no. 5.] Centre régional de documentation pédagogique de l’académie d’Amiens, Amiens

	Boonmee S, Zhang Y, Chomnunti P, Chukeatirote E et al (2011) Revision of lignicolous Tubeufiaceae based on morphological reexamination and phylogenetic analysis. Fungal Divers 51:63–102
Article 
    
                    Google Scholar 
                

	Boonmee S, KoKo TW, Chukeatirote E, Hyde KD et al (2012) Two new Kirschsteiniothelia species with Dendryphiopsis anamorphs cluster in Kirschsteiniotheliaceae fam. nov. Mycologia 104:698–714
Article 
    PubMed 
    
                    Google Scholar 
                

	Boonmee S, Rossman AY, Liu JK, Li WJ et al (2014) Tubeufiales, ord. nov., integrating sexual and asexual generic names. Fungal Divers 68:239–298
Article 
    
                    Google Scholar 
                

	Boonmee S, D’souza MJ, Luo ZL, Pinruan U et al (2016) Dictyosporiaceae fam. nov. Fungal Divers. 80:457–482
Article 
    
                    Google Scholar 
                

	Borse BD, Borse KN, Patil SY, Pawara CM et al (2016) Freshwater higher fungi of India. Lulu Publication, Morrisville

                    Google Scholar 
                

	Braun U (1999) Some additional species of Scolecostigmina. Schlechtendalia 3:33–42

                    Google Scholar 
                

	Buczacki ST (1972) Zalerion arboricola, a new helicosporous hyphomycete from conifer stems. Trans Br Mycol Soc 59(1):159–161
Article 
    
                    Google Scholar 
                

	Burlingham GS (1913) The Lactarieae of the Pacific coast. Mycologia 5:305–311
Article 
    
                    Google Scholar 
                

	Burlingham GS (1936) New or noteworthy species of Russula and Lactaria. Mycologia 28:253–267
Article 
    
                    Google Scholar 
                

	Buyck B, Hofstetter V, Eberhardt U, Verbeken A, Kauff F (2008) Walking the thin line between Russula and Lactarius: the dilemma of Russula subsect. Ochricompactae. Fungal Divers 28:15–40

                    Google Scholar 
                

	Buyck B, Lewis DP, Eyssartier G, Hofstetter V (2010) Cantharellus quercophilus sp.nov. and its comparison to other small, yellow or brown American chanterelles. Cryptogam Mycol 31:17–33

                    Google Scholar 
                

	Buyck B, Jančovičová S, Adamčík S (2015) The study of Russula in the western United States. Cryptogam Mycol 36:193–211
Article 
    
                    Google Scholar 
                

	Calatayud V, Aguirre-Hudson B (2001) Observations on the genus Cresporhaphis (Trichosphaeriaceae), with a key to the known species, and C. ulmi sp. nov. Mycol Res 105:122–126
Article 
    
                    Google Scholar 
                

	Cannon PF, Kirk PM (2007) Fungal families world, 7th edn. CAB International, Wallingford
Book 
    
                    Google Scholar 
                

	Cannon PF, Buddie AG, Bridge PD, de Neergaard E et al (2012) Lectera, a new genus of the Plectosphaerellaceae for the legume pathogen Volutella colletotrichoides. MycoKeys 3:23–36
Article 
    
                    Google Scholar 
                

	Carmarán CC, Novas MV (2003) A review of Spegazzini taxa of Periconia and Sporocybe after over 115 years. Fungal Divers 14:67–76

                    Google Scholar 
                

	Carter E, Boudreaux C (2004) Fatal cerebral phaeohyphomycosis due to Curvularia lunata in an immunocompetent patient. J Clin Microbiol 42:5419–5423
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Castañeda RF, Heredia G (2000) Two new dematiaceous hyphomycetes on Cyathea from Mexico. Cryptogam Mycol 21:221–228
Article 
    
                    Google Scholar 
                

	Castañeda-Ruiz RF, Heredia G, Arias-Mota RM, Stadler M et al (2012) Two new fungi from Mexico: anaseptoidium gen. nov. and Cylindrosypodium sosae sp. nov. Mycotaxon 119:141–148
Article 
    
                    Google Scholar 
                

	Castlebury LA, Rossman AY, Jaklitsch WJ, Vasilyeva LN (2002) A preliminary overview of Diaporthales based on large subunit nuclear ribosomal DNA sequences. Mycologia 94:1017–1031
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Cesati V, De Notaris G (1863) Schema di classificazione degle sferiacei italici aschigeri piu’ o meno appartenenti al genere Sphaeria nell’antico significato attribuitoglide Persono. Comment Soc Crittog Ital 1:177–420

                    Google Scholar 
                

	Chacón S (2002) Taxonomic notes on the genus Endoxylina (Diatrypales, Ascomycotina) and description of a new species from Mexico. Fungal Divers 11:61–68

                    Google Scholar 
                

	Chen Q, Jiang JR, Zhang GZ, Cai L, Crous PW (2015) Resolving the Phoma Enigma. Stud Mycol 82:137–217
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Chen Y, Ran SF, Dai DQ, Wang Y et al (2016) Mycosphere essays 2. Myrothecium. Mycosphere 7:64–80

                    Google Scholar 
                

	Chen J, Callac P, Parra LA, Karunarathna SC et al (2017) Study in Agaricus subgenus Minores and allied clades reveals a new American subgenus and contrasting phylogenetic patterns in Europe and Greater Mekong Subregion. Persoonia 38:170–196
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Cheng X, Li W, Cai L (2016) Molecular phylogeny of Ascotricha, including two new marine algae-associated species. Mycologia. doi:10.3852/14-210
                        

                    Google Scholar 
                

	Chomnunti P, Schoch CL, Aguirre-Hudson B, KoKo TW et al (2011) Capnodiaceae. Fungal Divers 51:103–134
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Chomnunti P, Ko TWK, Chukeatirote E, Hyde KD et al (2012) Phylogeny of Chaetothyriaceae in northern Thailand including three new species. Mycologia 104:382–395
Article 
    PubMed 
    
                    Google Scholar 
                

	Chomnunti P, Hongsanan S, Hudson BA, Tian Q et al (2014) The sooty moulds. Fungal Divers 66:1–36
Article 
    
                    Google Scholar 
                

	Chona BL, Munjal RL, Kapoor JN (1958) Koorchalomella, a new genus of the Tuberculariaccae. Ind Phytopath 11:130–132

                    Google Scholar 
                

	Clémençon H, Winteroff W (1992) Lyophyllum maas-geesterani, eine neuer schwärzende Rasling. Persoonia 14:533–536

                    Google Scholar 
                

	Consiglio G, Contu M (2002) Il genere Lyophyllum P. Karst. emend. Kühner, in Italia. Rivista di Micologia 45:99–181

                    Google Scholar 
                

	Corda ACJ (1829) Torulaceae. In: Sturm, Deutschl. Fl., 3 Abt. (Pilze Deutschl.) 2:71

	Corda ACJ (1831) Die Pilze Deutschlands. In: Sturm J (ed) Deutschlands Flora in Abbildungen nach der Natur mit Beschreibungen, Sturm, Nurnberg 12:33–64

	Corda ACJ (1833) Deutschlands Flora. Abt. III. Die Pilze Deutschlands 3–13:65–96

                    Google Scholar 
                

	Corda ACJ (1837) Icones fungorum hucusque cognitorum. Vol.1:19, t. 5:259

	Corda ACJ (1842) Icones fungorum hucusque cognitorum 5:1–92

	Crane JL, Miller AN (2016) Studies in genera similar to Torula: Bahusaganda, Bahusandhika, Pseudotorula, and Simmonsiella gen. nov. IMA Fungus 7:29–45
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Crawshay R (1930) Spore ornamentation of the Russulas. Bailliere, Tindall & Cox, London

	Crous PW, Braun U, Groenewald JZ (2007) Mycosphaerella is polyphyletic. Stud Mycol 58:1–3
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Crous PW, Braun U, Wingfield MJ, Wood AR et al (2009) Phylogeny and taxonomy of obscure genera of microfungi. Persoonia 22:139–161
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Crous PW, Summerell BA, Shivas RG, Romberg M et al (2011) Fungal planet description sheets: 92–106. Persoonia 27:130–162
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Crous PW, Shivas RG, Quaedvlieg W, van der Bank M et al (2014) Fungal Planet description sheets: 214–280. Persoonia 32:184–306
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Crous PW, Carris LM, Giraldo A, Groenewald JZ et al (2015a) The genera of fungi-fixing the application of the type species of generic names-G 2: Allantophomopsis, Latorua, Macrodiplodiopsis, Macrohilum, Milospium, Protostegia, Pyricularia, Robillarda, Rotula, Septoriella, Torula, and Wojnowicia. IMA Fungus 6:163–198
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Crous PW, Schumacher RK, Wingfield MJ, Lombard L et al (2015b) Fungal systematics and evolution: FUSE 1. Sydowia 67:81–118

                    Google Scholar 
                

	Crous PW, Wingfield MJ, Guarro J, Hernández-Restrepo M et al (2015c) Fungal Planet description sheets: 320–370. Persoonia 34:167–266
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	da Cunha CK (2014) Pithomyces species (Montagnulaceae) from clinical specimens: identification and antifungal susceptibility profiles. Med Mycol 52:748–757
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Dai DQ, Bhat DJ, Liu JK, Chukeatirote E et al (2012) Bambusicola, a new genus from bamboo with asexual and sexual morphs. Cryptogam Mycol 33:363–379
Article 
    
                    Google Scholar 
                

	Dai DQ, Bahkali AH, Li QR, Bhat DJ et al (2014) Vamsapriya (Xylariaceae) re-described, with two new species and molecular sequence data. Cryptogam Mycol 35:339–357
Article 
    
                    Google Scholar 
                

	Dai DQ, Phookamsak R, Wijayawardene NN, Li WJ et al (2017) Bambusicolous fungi. Fungal Divers 82:1–105
Article 
    
                    Google Scholar 
                

	Damm U, Woudenberg JHC, Cannon PF, Crous PW (2009) Colletotrichum species with curved conidia from herbaceous hosts. Fungal Divers 39:45–87

                    Google Scholar 
                

	Damm U, Cannon PF, Woudenberg JHC, Crous PW (2012) The Colletotrichum acutatum species complex. Stud Mycol 73:37–113
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Daranagama DA, Sir EB, Thambugala KM, Tian Q et al (2017) Towards a natural classification and backbone tree for Graphostromataceae, Hypoxylaceae, Lopadostomataceae and Xylariaceae (in press)

	Dayarathne MC, Phookamsak R, Hyde KD, Manawasinghe IS et al (2016) Halodiatrype, a novel diatrypaceous genus from mangroves with H. salinicola and H. avicenniae spp. nov. Mycosphere 7:612–627

                    Google Scholar 
                

	de Aldana BRV, Bills G, Zabalgogeazcoa I (2013) Are endophytes an important link between airborne spores and allergen exposure? Fungal Divers 60:33–42
Article 
    
                    Google Scholar 
                

	De Crop E, Nuytinck J, Van de Putte K, Wisitrassameewong K et al (2017) A multi-gene phylogeny of Lactifluus (Basidiomycota, Russulales) translated into a new infrageneric classification of the genus. Persoonia 38:58–80
Article 
    PubMed 
    
                    Google Scholar 
                

	de Gruyter J, Noordeloos ME, Boerema GH (1998) Contributions towards a monograph of Phoma (Coelomycetes)—I. 3. Section Phoma: taxa with conidia longer than 7 μm. Persoonia 16:471–490

                    Google Scholar 
                

	de Gruyter JD, Aveskamp MM, Woudenberg JHC, Verkley GJM et al (2009) Molecular phylogeny of Phoma and allied anamorph genera: towards a reclassification of the Phoma complex. Mycol Res 113:508–519
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	de Gruyter J, Woudenberg JHC, Aveskamp MM, Verkley GJM et al (2010) Systematic reappraisal of species in Phoma section Paraphoma, Pyrenochaeta and Pleurophoma. Mycologia 102:1066–1081
Article 
    PubMed 
    
                    Google Scholar 
                

	de Gruyter J, Woudenberg JHC, Aveskamp MM, Verkley GJM et al (2012) Redisposition of Phoma-like anamorphs in Pleosporales. Stud Mycol 75:1–36
Article 
    PubMed Central 
    
                    Google Scholar 
                

	de Hoog GS, Göttlich E, Platas G, Genilloud O et al (2005) Evolution, taxonomy and ecology of the genus Thelebolus in Antarctica. Stud Mycol 51:33–76

                    Google Scholar 
                

	de Oliveira RJV, Bezerra JL, Lima TEF, da Silva GA, Cavalcanti MADQ (2016) Phaeosphaeria nodulispora, a new endophytic coelomycete isolated from tropical palm (Cocos nucifera) in Brazil. Nova Hedwigia 103:185–192
Article 
    
                    Google Scholar 
                

	Diaz IA, Oyama K (2007) Conservation genetics of an endemic and endangered epiphytic Laelia speciosa (Orchidaceae). Am J Bot 94:184–193
Article 
    
                    Google Scholar 
                

	Dissanayake AJ, Phillips AJL, Li XH, Hyde KD (2016) Botryosphaeriaceae: current status of genera and species. Mycosphere 7:1001–1073

                    Google Scholar 
                

	Dissanayake AJ, Phillips AJL, Hyde KD, Yan JY, Li XH (2017) The current status of species in Diaporthe. Mycosphere 8:1106–1156

                    Google Scholar 
                

	Doilom M, Dissanayake AJ, Wanasinghe DN, Boonmee S et al (2017) Microfungi on Tectona grandis (teak) in Northern Thailand. Fungal Divers 82:107–182
Article 
    
                    Google Scholar 
                

	Domsch KH, Gams W, Anderson TH (1993) Compendium of soil fungi. reprinted by IHW-Verlag with supplement, p 672

	Döbbeler P (1978) Moosbewohnende Ascomyceten I. Die pyrenocarpen, den Gametophyten besiedelnden Arten. Mitt Bot Staatssamml Münch 14:1–360

                    Google Scholar 
                

	D’Souza M, Singh SK, Bhat DJ (2002) New conidial fungi from Andaman Islands, India. Mycotaxon 82:133–143

                    Google Scholar 
                

	Earle FS (1902) Mycological studies. I. Bull New York Bot Gard 2:331–350

                    Google Scholar 
                

	Eckblad FE (1968) The genera of the operculate Discomycetes. A re-evaluation of their taxonomy, phylogeny and nomenclature. Nytt Mag Bot 15:1–191

                    Google Scholar 
                

	Ehrenberg CG (1818) Sylvae mycologicae Berolinenses. Formis Theophili Bruschcke, Berlin (in Latin)

                    Google Scholar 
                

	Ekanayaka AH, Ariyawansa HA, Hyde KD, Jones EBG et al (2017) Discomycetes: the apothecial representatives of the phylum Ascomycota. Fungal Divers. doi:10.1007/s13225-017-0389-x
                        

                    Google Scholar 
                

	Ellis MB (1949) Tetraploa. Trans Br Mycol Soc 32:246–251
Article 
    
                    Google Scholar 
                

	Ellis MB (1971) Dematiaceous hyphomycetes. Kew Surrey, England

                    Google Scholar 
                

	Ellis JB, Everhart BM (1886) New species of fungi from various localities. J Mycol 2(4):37–42
Article 
    
                    Google Scholar 
                

	Ellis JB, Everhart BM (1892) The North American Pyrenomycetes. Newfield NJ

	Eriksson OE (1981) The families of bitunicate ascomycetes. Opera Bot 60:1–220

                    Google Scholar 
                

	Eriksson OE (2001) Outline of Ascomycota. Myconet 6:1–27

                    Google Scholar 
                

	Eriksson J, Hjortstam K, Ryvarden L (1984) The Corticiaceae of North Europe, vol 7, pp 1282−1449

	Ertz D, Diederich P (2015) Dismantling Melaspileaceae: a first phylogenetic study of Buelliella, Hemigrapha, Karschia, Labrocarpon and Melaspilea. Fungal Divers 71:141–164
Article 
    
                    Google Scholar 
                

	Eschweiler FG (1824) Systema Lichenum, Genera Exhibens Rite Distincta, Pluribus Novis Adaucta. 26 pp. Norimbergiae

	Etayo J, van den Boom PPG (2013) A first checklist of lichenicolous fungi from the Dominican Republic, including the description of a new species of Xenonectriella. Opusc Philolichenum 12:142–150

                    Google Scholar 
                

	Fan XL, Hyde KD, Liu M, Liang YM, Tian CM (2015a) Cytospora species associated with walnut canker disease in China, with description of a new species C. gigalocus. Fung Biol 119:310–319
Article 
    
                    Google Scholar 
                

	Fan XL, Hyde KD, Yang Q, Liang YM et al (2015b) Cytospora species associated with canker disease of three antidesertification plants in northwestern China. Phytotaxa 197:227–244
Article 
    
                    Google Scholar 
                

	Farr DF, Rossman AY (2017) Fungal Databases, Systematic Mycology and Microbiology Laboratory, ARS, USDA. http://nt.ars-grin.gov/fungaldatabases/
                        

	Fernández FA, Lutzoni FM, Huhndorf SM (1999) Teleomorph-anamorph connections: the new pyrenomycetous genus Carpoligna and its Pleurothecium anamorph. Mycologia 91:251–262
Article 
    
                    Google Scholar 
                

	Fournier J, Raja HA, Shearer CA (2015) Freshwater Ascomycetes: Jahnula purpurea (Jahnulales, Dothideomycetes), a new species on submerged wood from Martinique Island, Lesser Antilles. MycoKeys 9:29–36
Article 
    
                    Google Scholar 
                

	Fries EM (1818) Observationes mycologicae 2(i–xii):1–372

	Fries EM (1823) Systema mycologicum, vol II(2), p 283

	Fries EM (1849) Summa vegetabilium scandinaviae, Part 2. Bonnier, Leipzig

	Fujimura R, Nishimura A, Ohshima S, Sato Y et al (2014) Draft genome sequence of the betaproteobacterial endosymbiont associated with the fungus Mortierella elongata FMR2 3–6. Genome Announc 2:e01272
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Gams W (1976) Some new or noteworthy species of Mortierella. Persoonia 9(1):111–140

                    Google Scholar 
                

	Gams W (1977) A key to the species of Mortierella. Persoonia 9:381–391

                    Google Scholar 
                

	Gautam AK, Kant M, Thakur Y (2013) Isolation of endophytic fungi from Cannabis sativa and study their antifungal potential. Arch Phytopathol Plant Protect 46:627–635
Article 
    
                    Google Scholar 
                

	Gawas P, Bhat DJ (2005) Vamsapriya indica gen. et sp. nov., a bambusicolous, synnematous fungus from India. Mycotaxon 94:149–154

                    Google Scholar 
                

	Ginns J (1980) The genus Flaviporus Murrill (Polyporaceae). Can J Bot 58:1578–1590
Article 
    
                    Google Scholar 
                

	Giraldo A, Gené J, Sutton DA, Wiederhold N, Guarro J (2017) New acremonium-like species in the Bionectriaceae and Plectosphaerellaceae. Mycol Prog 16:349–368
Article 
    
                    Google Scholar 
                

	Glawe DA, Rogers JD (1982) Observations on the anamorphs of six species of Eutypa and Eutypella. Mycotaxon 14:334–346

                    Google Scholar 
                

	Goonasekara ID, Maharachchikumbura SSN, Wijayawardene NN, Phookamsak R et al (2016) Seimatosporium quercina sp. nov. (Discosiaceae) on Quercus robur from Germany. Phytotaxa 255:240–248
Article 
    
                    Google Scholar 
                

	Goos RD (1969) The Genus Pleurothecium. Mycologia 61:1048–1053
Article 
    
                    Google Scholar 
                

	Gray SF (1821) A natural arrangement of British plants 1:1–824

                    Google Scholar 
                

	Greville RK (1824) Flora edinensis, pp 1–478

	Grum-Grzhimaylo Debets AJM, van Diepeningen AD, Georgieva ML, Bilanenko EN (2013) Sodiomyces alkalinus, a new holomorphic alkaliphilic ascomycete within the Plectosphaerellaceae. Persoonia 31:147–158
Article 
    PubMed 
    
                    Google Scholar 
                

	Grum-Grzhimaylo AA, Georgieva ML, Bondarenko SA, Debets AJM, Bilanenko EN (2016) On the diversity of fungi from soda soils. Fungal Divers 76:27–74
Article 
    
                    Google Scholar 
                

	Grund DW (1965) A survey of the genus Russula occurring in Washington State. University of Washington, WA, USA

	Gueidan C, Roux C, Lutzoni F (2007) Using a multigene phylogenetic analysis to assess generic delineation and character evolution in Verrucariaceae (Verrucariales, Ascomycota). Mycol Res 111:1147–1170
Article 
    CAS 
    
                    Google Scholar 
                

	Gueidan C, Savić S, Thüs H, Roux C et al (2009) Generic classification of the Verrucariaceae (Ascomycota) based on molecular and morphological evidence: recent progress and remaining challenges. Taxon 58:184–208

                    Google Scholar 
                

	Harada Y, Tamura Y, Endo T (2010) Identification of yeast Art5 as a multicopy suppressor for the mitochondrial translocator maintenance protein Tam41. Biochem Biophys Res Commun 392:228–233
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Hashimoto A, Matsumura M, Hirayama K, Tanaka K (2017) Revision of Lophiotremataceae (Pleosporales, Dothideomycetes): Aquasubmersaceae, Cryptocoryneaceae, and Hermatomycetaceae fam. nov. Persoonia 39:51–73

                    Google Scholar 
                

	Hawksworth DL (1984) Observations on Jahnula Kirschst., a remarkable aquatic pyrenomycete. Sydowia 37:43–46

                    Google Scholar 
                

	Hawksworth DL (1985) A redisposition of the species referred to the ascomycete genus Microthelia. Bull Br Mus Bot Ser 14:43–181

                    Google Scholar 
                

	Hawksworth DL, Kirk PM, Sutton BC, Pegler DN (1995) Ainsworth & Bisby’s dictionary of the fungi, 8th edn. CAB International, Wallingford

                    Google Scholar 
                

	He MQ, Chen J, Zhou JL, Ratchadawan C et al (2017) Tropic origins, a dispersal model for saprotrophic mushrooms in Agaricus section Minores with a description of sixteen new species. Sci Rep 7:5122
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Hernández-Restrepo M, Schumacher RK, Wingfield MJ, Ahmad I et al (2016) Fungal systematics and evolution: FUSE 2. Sydowia 68:193–230

                    Google Scholar 
                

	Hernández-Restrepo M, Gené J, Castañeda-Ruiz RF, Mena-Portales J et al (2017) Phylogeny of saprobic microfungi from Southern Europe. Stud Mycol 86:53–97
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Hesler LR (1961) A study of Russula types, II. Mycologia 53(6):605–625
Article 
    
                    Google Scholar 
                

	Hesler LR, Smith AH (1979) North American species of Lactarius. University of Michigan Press, Ann Arbor, p 841

                    Google Scholar 
                

	Hidayat I, Meeboon J, To-anun C (2007) Anthostomella and Fasciatispora species (Xylariaceae) from palms including F. ujungkulonensis sp. nov. Mycotaxon 102:347–354

                    Google Scholar 
                

	Hijmans RJ, Elith J (2015) Species distribution modeling with R. https://cran.r-project.org/web/packages/dismo/vignette
                        

	Hijmans RJ, Phillips S, Leathwick J, Elith J (2012) dismo: Species distribution modeling. R package version 07–17

	Hino I, Katumoto K (1955) Illustrationes fungorum bambusicolorum III. Bull Fac Agric Yamaguchi Univ 6:29–68

                    Google Scholar 
                

	Hirayama K, Tanaka K (2011) Taxonomic revision of Lophiostoma and Lophiotrema based on reevaluation of morphological characters and molecular analyses. Mycoscience 52:401–412
Article 
    
                    Google Scholar 
                

	Hirayama K, Tanaka K, Raja HA, Miller AN, Shearer CA (2010) A molecular phylogenetic assessment of Massarina ingoldiana sensu lato. Mycologia 102:729
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Hirayama K, Hashimoto A, Tanaka K (2014) A new species, Lophiostoma versicolor, from Japan (Pleosporales, Dothideomycetes). Mycosphere 5:411–417

                    Google Scholar 
                

	Hofstetter V, Clémençon H, Vilgalys R, Moncalvo J-M (2002) Phylogenetic analyses of the Lyophylleae (Agaricales, Basidiomycota) based on nuclear and mitochondrial rDNA sequences. Mycol Res 106:104–1059
Article 
    CAS 
    
                    Google Scholar 
                

	Hofstetter V, Redhead SA, Kauff F, Moncalvo J-M et al (2014) Taxonomic revision and examination of ecological transitions of the Lyophyllaceae (Basidiomycota, Agaricales) based on a multigene phylogeny. Cryptogam Mycol 35:399–425
Article 
    
                    Google Scholar 
                

	Hongsanan S, Chomnunti P, Crous PW, Chukeatirote E, Hyde KD (2014) Introducing Chaetothyriothecium, a new genus of Microthyriales. Phytotaxa 161:157–164
Article 
    
                    Google Scholar 
                

	Hongsanan S, Tian Q, Peršoh D, Zeng XY et al (2015) Meliolales. Fungal Divers 74:91–141
Article 
    
                    Google Scholar 
                

	Hongsanan S, Maharachchikumbura SS, Hyde KD, Samarakoon MC et al (2017a) An updated phylogeny of Sordariomycetes based on phylogenetic and molecular clock evidence. Fungal Divers 84:25–41
Article 
    
                    Google Scholar 
                

	Hongsanan S, Zhao RL, Hyde KD (2017b) A new species of Chaetothyrina on branches of mango, and introducing Phaeothecoidiellaceae fam. nov. Mycosphere 8:137–146
Article 
    
                    Google Scholar 
                

	Huang F, Udayanga D, Wang X, Hou X et al (2015) Endophytic Diaporthe associated with Citrus: a phylogenetic reassessment with seven new species from China. Fungal Biol 119:331–347
Article 
    PubMed 
    
                    Google Scholar 
                

	Hudson HJ (1963) The perfect state of Nigrospora oryzae. Trans Br Mycol Soc 46:355–360
Article 
    
                    Google Scholar 
                

	Hyde KD (1991) A new amphisphaeriaceous fungus from intertidal fronds of Nypa fruticans. Trans Mycol Soc Jpn 32:265–267

                    Google Scholar 
                

	Hyde KD (1992) Fungi from decaying intertidal fronds of Nypa fruticans, including three new genera and four new species. Bot J Linn Soc 110:95–110
Article 
    
                    Google Scholar 
                

	Hyde KD (1993) Tropical Australian freshwater fungi. V. Bombardia sp., Jahnula australiensis sp. nov., Savoryella lignicola and S. aquatica sp. nov. Aust Syst Bot 6:161–167
Article 
    
                    Google Scholar 
                

	Hyde KD (1994) Fungi from palms. XII. Three new intertidal ascomycetes from submerged palm fronds. Sydowia 46(2):257–264

                    Google Scholar 
                

	Hyde KD (1995) Fungi from palms. XVII. The genus Fasciatispora, with notes on Amphisphaerella. Nova Hedwigia 61(1–2):249–268

                    Google Scholar 
                

	Hyde KD, Wong SW (1999) Tropical Australian Freshwater Fungi. XV. The ascomycete genus Jahnula, with five new species and one new combination. Nova Hedwigia 68:489–509

                    Google Scholar 
                

	Hyde KD, Cai L, McKenzie EHC, Yang YL et al (2009) Colletotrichum: a catalogue of confusion. Fungal Divers 39:1–17

                    Google Scholar 
                

	Hyde KD, Jones EBG, Liu JK, Ariyawansa H et al (2013) Families of Dothideomycetes. Fungal Divers 63:1–313
Article 
    
                    Google Scholar 
                

	Hyde KD, Nilsson RH, Alias SA, Ariyawansa HA et al (2014) One stop shop:backbones trees for important phytopathogenic genera: I. Fungal Divers 67:21–125
Article 
    
                    Google Scholar 
                

	Hyde KD, Hongsanan S, Jeewon R, Bhat DJ et al (2016) Fungal diversity notes 367–490: taxonomic and phylogenetic contributions to fungal taxa. Fungal Divers 80:1–270
Article 
    
                    Google Scholar 
                

	Höhnel FV (1909) Fragmente zur Mykologie: VI. Mitteilung (Nr. 182 bis 288). Sitzungsberichte der Kaiserlichen Akademie der Wissenschaften Math-naturw Klasse Abt I 118:275–452

                    Google Scholar 
                

	Inderbitzin P, Landvik S, Abdel-Wahab MA, Berbee ML (2001) Aliquandostipitaceae, a new family for two new tropical ascomycetes with unusually wide hyphae and dimorphic ascomata. Am J Bot 88:52–61
Article 
    PubMed 
    
                    Google Scholar 
                

	Index Fungorum (2017) http://www.indexfungorum.org/
                        

	Jain K, Cain RF (1973) Mycoarctium, a new coprophilous genus in Thelebolaceae. Can J Bot 51:305–307
Article 
    
                    Google Scholar 
                

	Jaklitsch WM, Voglmayr H (2016) Hidden diversity in Thyridaria and a new circumscription of the Thyridariaceae. Stud Mycol 85:35–64
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Jaklitsch WM, Scheuer C, Voglmayr H (2002) Notes on the genus Immotthia (Pleosporales, Ascomycetes), including some type studies. Osterr Z Pilzkd 11:93–106

                    Google Scholar 
                

	Jaklitsch WM, Gardiennet A, Voglmayr H (2016a) Resolution of morphology-based taxonomic delusions: Acrocordiella, Basiseptospora, Blogiascospora, Clypeosphaeria, Hymenopleella, Lepteutypa, Pseudapiospora, Requienella, Seiridium and Strickeria. Persoonia 37:82–105
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Jaklitsch WM, Olariaga I, Voglmayr H (2016b) Teichospora and the Teichosporaceae. Mycol Prog 15:1–20
Article 
    
                    Google Scholar 
                

	Jayawardena RS, Hyde KD, Damm U, Cai L et al (2016) Notes on currently accepted species of Colletotrichum. Mycosphere 7:1192–1260

                    Google Scholar 
                

	Jena SK, Tayung K (2013) Endophytic fungal communities associated with two ethno-medicinal plants of Similipal Biosphere Reserve, India and their antimicrobial prospective. J Appl Pharm Sci 3:7

                    Google Scholar 
                

	Ju YM, Rogers JD (1990) Astrocystis reconsidered. Mycologia 342–349

	Ju Y, Rogers JD (1996) A revision of the genus Hypoxylon. American Phytopathological Society (APS Press)

	Kajale SC, Sonawane MS, Sharma R, Shouche YS (2015) Leptoxyphium kurandae—new record of insect gut associated sooty mould fungus from India. Mycosphere 6:133–138

                    Google Scholar 
                

	Kalamees K (2004) Palearctic Lyophyllaceae (Tricholomataceae) in northern and eastern Europe and Asia. Scripta Mycologica 18:3–134

                    Google Scholar 
                

	Karsten PA (1881) Enumeratio Boletinearum et Polyporearum Fennicarum, systemate novo dispositarum. Rev Mycol (Toulouse) 3:16–20

                    Google Scholar 
                

	Khalabuda TV (1973) Fungi of the genus Mortierella Coemans. Institut mikrobiologii (Akademiia nauk SSSR), pp 208 (in Russian)

	Kimbrough JW, Korf RP (1967) A synopsis of the genera and species of the tribe Theleboleae (= Pseudoascoboleae). Am J Bot 54:9–23
Article 
    
                    Google Scholar 
                

	Kirk PM, Cannon PF, David JC, Stalpers JA (2001) Ainsworth and Bisby’s dictionary of the fungi, 8th edn. CABI Publishing, London

                    Google Scholar 
                

	Kirk PF, Cannon PF, Minter DW, Stalpers JA (2008) Ainsworth & Bisby’s dictionary of the fungi, 10th edn. CABI, Wallingford
Book 
    
                    Google Scholar 
                

	Kirk PM, Stalpers JA, Braun E, Crous PW, Hansen K (2013) A without-prejudice list of generic names of fungi for protection under the International Code of Nomenclature for algae, fungi, and plants. IMA Fungus 4:381–443
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Knapp DG, Kovács GM, Zajta E, Groenewald JZ, Crous PW (2015) Dark septate endophytic pleosporalean genera from semiarid areas. Persoonia 35:87–100
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Kobayasi Y, Shimizu D (1980) Cordyceps species from Japan 2. Bull Natl Sci Mus Tokyo Ser B 8:111–123

                    Google Scholar 
                

	Kuhnert E, Fournier J, Peršoh D, Luangsa-ard JJD, Stadler M (2014) New Hypoxylon species from Martinique and new evidence on the molecular phylogeny of Hypoxylon based on ITS rDNA and β-tubulin data. Fungal Divers 64:181–203
Article 
    
                    Google Scholar 
                

	Kuo M (2009) The genus Russula. Retrieved from the MushroomExpert.Com Web site. http://www.mushroomexpert.com/russula.html. Accessed 24 Feb 2017

	Kõljalg U, Larsson KH, Abarenkov K, Nilsson RH et al (2005) UNITE: a database providing web-based methods for the molecular identification of ectomycorrhizal fungi. New Phytol 166:1063–1068
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kühner R, Romagnesi H (1953) Compléments à la “Flore Analytique”. II. Espèces nouvelles ou critiques de Lactarius. Bulletin de la Société Mycologique de France 69:361–388

                    Google Scholar 
                

	Landvik S, Egger KN, Schumacher T (1997) Towards a subordinal classification of the Pezizales (Ascomycota): phylogenetic analyses of SSU rDNA sequences. Nord J Bot 17:403–418
Article 
    CAS 
    
                    Google Scholar 
                

	Landvik S, Kristiansen R, Schumacher T (1998) Phylogenetic and structural studies in the Thelebolaceae (Ascomycota). Mycoscience 39:49–56
Article 
    
                    Google Scholar 
                

	Larsson KH (2007) Re-thinking the classification of corticioid fungi. Mycol Res 111(9):1040–1063
Article 
    PubMed 
    
                    Google Scholar 
                

	Larsson E, Jeppson M (2008) Phylogenetic relationships among species and genera of Lycoperdaceae based on ITS and LSU sequence data from north European taxa. Mycol Res 112(1):4–22
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Lawrey JD, Diederich P (2003) Lichenicolous fungi: interactions, evolution, and biodiversity. The Bryologist 106:80–120
Article 
    
                    Google Scholar 
                

	Leonard KJ, Suggs EG (1974) Setosphaeria prolata, the ascigerous state of Exserohilum prolatum. Mycologia 66:281–297
Article 
    
                    Google Scholar 
                

	Leão-Ferreira SM, Gusmão LFP, Castañeda RF (2013) Conidial fungi from the semi-arid Caatinga biome of Brazil. Three new species and new records. Nova Hedwigia 96:479–494
Article 
    
                    Google Scholar 
                

	Li QR, Kang JC, Hyde KD (2015) Two new species of the genus Collodiscula (Xylariaceae) from China. Mycol Prog 14:52–63
Article 
    
                    Google Scholar 
                

	Li GJ, Hyde KD, Zhao RN, Hongsanan S et al (2016a) Fungal Divers notes 253–366: taxonomic and phylogenetic contributions to fungal taxa. Fungal Divers 78:1–237
Article 
    
                    Google Scholar 
                

	Li QR, Wen TC, Kang JC, Hyde KD (2016b) A new species of Collodiscula (Xylariaceae) from China. Phytotaxa 205:187–196
Article 
    
                    Google Scholar 
                

	Li JF, Phookamsak R, Jeewon R, Bhat DJ et al (2017a) Molecular taxonomy and morphological characterization reveal new species and new host records of Torula species (Torulaceae, Pleosporales). Mycol Prog 16:1–15
Article 
    
                    Google Scholar 
                

	Li Z, Yao Q, Dearth SP, Entler MR et al (2017b) Integrated proteomics and metabolomics suggests symbiotic metabolism and multimodal regulation in a fungal-endobacterial system. Environ Microbiol 19:1041–1053
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Linaldeddu BT, Alves A, Phillips AJL (2016) Sardiniella urbana gen. et sp. nov., a new member of the Botryosphaeriaceae isolated from declining European hackberry trees in Sardinian streetscapes. Mycosphere 7:893–905

                    Google Scholar 
                

	Linnemann G (1941) Die Mucorineen-Gattung Mortierella Coemans. Pflanzenforschung 23:1–64

                    Google Scholar 
                

	Liu M, Chaverri P, Hodge KT (2006) A taxonomic revision of the insect biocontrol fungus Aschersonia aleyrodis, its allies with white stromata and their Hypocrella sexual states. Mycol Res 110:537–554
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Liu JK, Phookamsak R, Dai DQ, Tanaka K et al (2014) Roussoellaceae, a new pleosporalean family to accommodate the genera Neoroussoella gen. nov., Roussoella and Roussoellopsis. Phytotaxa 181:1–33
Article 
    
                    Google Scholar 
                

	Liu JK, Hyde KD, Jones EBG, Ariyawansa HA et al (2015) Fungal Divers notes 1–110: taxonomic and phylogenetic contributions to fungal species. Fungal Divers 72:1–197
Article 
    CAS 
    
                    Google Scholar 
                

	Liu NG, Ariyawansa HA, Hyde KD, Maharachchikumbura SSN et al (2016) Perspectives into the value of genera, families and orders in classification. Mycosphere 7:1649–1668

                    Google Scholar 
                

	Locquin M (1984) Mycologie générale et structurale: 202. Masson, Paris

                    Google Scholar 
                

	Lohman ML (1933) Hysteriaceae: Life histories of certain species. Annu rep Mich Acad Sci 17:229–288

                    Google Scholar 
                

	Lombard L, van Leeuwen GCM, Guarnaccia V, Polizzi G et al (2014) Diaporthe species associated with Vaccinium, with specific reference to Europe. Phytopathol Medit 53:287–299

                    Google Scholar 
                

	Lombard L, Houbraken J, Decock C, Samson R et al (2016) Generic hyper-diversity in Stachybotriaceae. Persoonia 36:156–246
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Lu YZ, Boonmee S, Dai DQ, Liu JK et al (2017) Four new species of Tubeufia (Tubeufiaceae, Tubeufiales) from Thailand. Mycol Prog 16:403–417
Article 
    
                    Google Scholar 
                

	Luangsa-ard JJ (2010) Atlas of invertebrate-pathogenic fungi of Thailand, vol 1

	Lumbsch HT, Huhndorf SM (2007) Outline of Ascomycota—2007. Myconet 13:1–58

                    Google Scholar 
                

	Lumbsch HT, Huhndorf SM (2010) Myconet Volume 14. Part one. Outline of Ascomycota—2009. Part Two. Notes on Ascomycete Systematics. Nos. 4751–5113. Fieldiana Life Earth Sci 1:1–64
Article 
    
                    Google Scholar 
                

	Luo ZL, Bhat DJ, Jeewon R, Boonmee S et al (2017) Molecular phylogeny and morphological characterization of asexual fungi (Tubeufiaceae) from freshwater habitats in Yunnan, China. Cryptogam Mycol 38:1–28
Article 
    
                    Google Scholar 
                

	Læssøe T, Spooner B (1994) Rosellinia & Astrocystis (Xylariaceae): new species and generic concepts. Kew Bull 49(1):1–70
Article 
    
                    Google Scholar 
                

	Maharachchikumbura SN, Hyde KD, Jones EBG, McKenzie EHC et al (2015) Towards a natural classification and backbone tree for Sordariomycetes. Fungal Divers 72:199–301
Article 
    
                    Google Scholar 
                

	Maharachchikumbura SSN, Hyde KD, Jones EBG, McKenzie EHC et al (2016) Families of Sordariomycetes. Fungal Divers 79:1–317
Article 
    
                    Google Scholar 
                

	Manamgoda DS, Cai L, Bahkali AH, Chukeatirote E, Hyde KD (2011) Cochliobolus: an overview and current status of species. Fungal Divers 51:3–42
Article 
    
                    Google Scholar 
                

	Manamgoda DS, Cai L, McKenzie EHC, Chukeatirote E, Hyde KD (2012a) Two new Curvularia species from northern Thailand. Sydowia 64:255–266

                    Google Scholar 
                

	Manamgoda DS, Cai L, McKenzie EHC, Crous PW et al (2012b) A phylogenetic and taxonomic re-evaluation of the Bipolaris– Cochliobolus– Curvularia complex. Fungal Divers 56:131–144
Article 
    
                    Google Scholar 
                

	Manamgoda DS, Rossman AY, Castlebury LA, Chukeatirote E, Hyde K (2015) A taxonomic and phylogenetic re-appraisal of the genus Curvularia (Pleosporaceae): human and plant pathogens. Phytotaxa 212:175–198
Article 
    
                    Google Scholar 
                

	Markovskaja S, Kačergius A (2014) Morphological and molecular characterization of Periconia pseudobyssoides sp. nov. and closely related P. byssoides. Mycol Prog 13:291–302
Article 
    
                    Google Scholar 
                

	Marxmüller H, Eberhardt U, Hampe F, Romagnesi H (2014) Russularum icones/Iconographie des Russules. Anatis Verlag

	Matočec N, Kušan I, Ozimec R (2014) The genus Polycephalomyces (Hypocreales) in the frame of monitoring Veternica cave (Croatia) with a new segregate genus Perennicordyceps. Ascomycete.org 6:125–133

	McPartland JM (1994) Cannabis pathogens X: Phoma, Ascochyta and Didymella species. Mycologia 86:870–878
Article 
    
                    Google Scholar 
                

	Mehrabi M, Hemmati R, Asgari B (2017) Kirschsteiniothelia arasbaranica sp. nov., and an Emendation of the Kirschsteiniotheliaceae. Cryptogam Mycol 38:13–25
Article 
    
                    Google Scholar 
                

	Mhaskar DN (1972) Some interesting fungi from Maharashtra. Botanique (Nagpur) 3:69–72

                    Google Scholar 
                

	Miettinen O, Ryvarden L (2016) Polypore Genera Antella, Austeria, Butyrea, Citripora, Metuloidea and Trulla (Steccherinaceae, Polyporales). Ann Bot Fenn 53:157–172
Article 
    
                    Google Scholar 
                

	Miettinen O, Larsson E, Sjökvist E, Larsson KH (2012) Comprehensive taxon sampling reveals unaccounted diversity and morphological plasticity in a group of dimitic polypores (Polyporales, Basidiomycota). Cladistics 86:1123–1135

                    Google Scholar 
                

	Miller SL, Buyck B (2002) Molecular phylogeny of the genus Russula in Europe with a comparison of modern infrageneric classifications. Mycol Res 106:259–276
Article 
    CAS 
    
                    Google Scholar 
                

	Miyake I (1909) The botanical magazine 23:93

                    Google Scholar 
                

	Momol EA, Kimbrough JW, Eriksson OE (1996) Phylogenetic relationships of Thelebolus indicated in 18S rDNA sequence analyses. Syst Ascomycet 14:91–100

                    Google Scholar 
                

	Moncalvo JM, Vilgalys R, Redhead SA, Johnson JE et al (2002) One hundred and seventeen clades of euagarics. Mol Phylogenet Evol 23:357–400
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Monteiro JS, Gusmão LFP, Castañeda-Ruiz RF (2016) Pleurothecium bicoloratum & Sporidesmiopsis pluriseptata spp. nov. from Brazil. Mycotaxon 131:145–152
Article 
    
                    Google Scholar 
                

	Mugambi GK, Huhndorf SM (2009a) Molecular phylogenetics of Pleosporales: Melanommataceae and Lophiostomataceae recircumscribed (Plesporomycetidae, Dothideomycetes, Ascomycota). Stud Mycol 64:103–121
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Mugambi GK, Huhndorf SM (2009b) Parallel evolution of hysterothecial ascomata in ascolocularous fungi (Ascomycota, Fungi). Syst Biodivers 7(4):453–464
Article 
    
                    Google Scholar 
                

	Műller E (1962) Úber einge ascomyceten aus sdfrankreich. Sydowia 15:84–91

                    Google Scholar 
                

	Müller E, von Arx JA (1962) Die Gattungen der didymosporen Pyrenomyceten. Beitr Kryptogamenflora Schweiz 11:1–922

                    Google Scholar 
                

	Nag Raj TR (1984) Koorchaloma, Koorchalomella and Kananascus gen. nov. Mycotaxon 19:167–212

                    Google Scholar 
                

	Nag Raj TR (1993) Coelomycetous anamorphs with appendage-bearing conidia. Mycologue Publications, Waterloo

                    Google Scholar 
                

	Nannizzi A (1934) Repertorio sistematico dei miceti dell’ uomo e degli animali. Trattato di Micopatologia Umana 4:1–557

                    Google Scholar 
                

	Nelson RR (1964) The perfect stage of Curvularia geniculata. Mycologia 56:777–779

                    Google Scholar 
                

	Nitschke TRJ (1869) Grundlage eines Systems der Pyrenomyceten. Verhandlungen des Naturhistorischen Vereins der Preussischen Rheinlande, Westfalens und des Regierungsbezirks Osnabrück 262:70–77

                    Google Scholar 
                

	Norman JM (1871) Novitiae lichenaeae arcticae. Öfvers. K. Förh. Kongl. Svenska Vetensk.-Akad 27:803–806

	Norphanphoun C, Maharachchikumbura SSN, Daranagama DA, Bulgakov TS et al (2015) Towards a backbone tree for Seimatosporium, with S. physocarpi sp. nov. Mycosphere 6:385–400

                    Google Scholar 
                

	Norphanphoun C, Doilom M, Daranagama DA, Phookamsak R et al (2017) Revisiting the genus Cytospora and allied species. Mycosphere 8:51–97
Article 
    
                    Google Scholar 
                

	Ogawa J, Sakuradani E, Kishino S, Ando A et al (2012) Polyunsaturated fatty acids production and transformation by Mortierella alpina and anaerobic bacteria. Eur J Lipid Sci Technol 114:1107–1113
Article 
    CAS 
    
                    Google Scholar 
                

	Olariaga I, Van Vooren N, Carbone M, Hansen K (2015) A monograph of Otidea (Pyronemataceae, Pezizomycetes). Persoonia 35:166–229
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Pang KL, Hyde KD, Alias SA, Suetrong S, Jones EBG (2013) Dyfrolomycetaceae, a new family in the Dothideomycetes, Ascomycota. Cryptogam Mycol 34:223–232
Article 
    
                    Google Scholar 
                

	Pažoutová S, Follert S, Bitzer J, Keck M et al (2013) A new endophytic insect-associated Daldinia species, recognised from a comparison of secondary metabolite profiles and molecular phylogeny. Fungal Divers 60:107–123
Article 
    
                    Google Scholar 
                

	Pereira-Carvalho RC, Dornelo-Silva D, Inácio CA, Dianese JC (2009) Chaetothyriomyces: a new genus in family Chaetothyriaceae. Mycotaxon 107:483–488
Article 
    
                    Google Scholar 
                

	Perera RH, Maharachchikumbura SSN, Bahkali AH, Camporesi E et al (2016) Sexual morph of Seimatosporium cornii found on Cornus sanguinea in Italy. Phytotaxa 257:51–60
Article 
    
                    Google Scholar 
                

	Perry BA, Hansen K, Pfister DH (2007) A phylogenetic overview of the family Pyronemataceae (Ascomycota, Pezizales). Mycol Res 111:549–571
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Persoon CH (1795) Observationes mycologicae. Ann. Bot. (Usteri) 15:1–39

	Petch T (1931) Notes on entomogenous fungi. Trans Br Mycol Soc 16:55–75
Article 
    
                    Google Scholar 
                

	Petch T (1932) A list of the entomogenous fungi of Great Britain. Trans Br Mycol Soc 17:170–178
Article 
    
                    Google Scholar 
                

	Phookamsak R, Liu JK, McKenzie EHC, Manamgoda DS et al (2014) Revision of Phaeosphaeriaceae. Fungal Divers 68:159–238
Article 
    
                    Google Scholar 
                

	Phookamsak R, Manamgoda DS, Li WJ, Dai DQ et al (2015a) Poaceascoma helicoides gen et sp. nov., a new genus with scolecospores in Lentitheciaceae. Cryptogam Mycol 36:225–236
Article 
    
                    Google Scholar 
                

	Phookamsak R, Norphanphoun C, Tanaka K, Dai DQ et al (2015b) Towards a natural classification of Astrosphaeriella-like species; introducing Astrosphaeriellaceae and Pseudoastrosphaeriellaceae fam. nov. and Astrosphaeriellopsis, gen. nov. Fungal Divers 74:143–197
Article 
    
                    Google Scholar 
                

	Pinho DB, Firmino AL, Ferreira-Junior WG, Pereira OL (2012) An efficient protocol for DNA extraction from Meliolales and the description of Meliola centellae sp. nov. Mycotaxon 122:333–345
Article 
    
                    Google Scholar 
                

	Pinho DB, Honorato Junior J, Firmino AL, Hora Junior BT et al (2014) Reappraisal of the black mildews (Meliolales) on Hevea brasiliensis. Trop Plant Pathol 39:89–94
Article 
    
                    Google Scholar 
                

	Pinruan U, Jones EBG, Hyde KD (2002) Aquatic fungi from peat swamp palms: Jahnula appendiculata sp. nov. Sydowia 54:242–247

                    Google Scholar 
                

	Pratibha J, Prabhugaonkar A (2015) Multi-gene phylogeny of Pithomyces with the sexual morph of P. flavus Berk. & Broome. Phytotaxa 218:084–090
Article 
    
                    Google Scholar 
                

	Punithalingam E, Tulloch M, Leach CM (1972) Phoma epicoccina sp. nov. on Dactylis glomerata. Trans Br Mycol Soc 59:341–345
Article 
    
                    Google Scholar 
                

	Pyatt FB (1931) Notes on entomogenous fungi. Trans Br Mycol Soc 16(1):55–74
Article 
    
                    Google Scholar 
                

	Pärtel K, Baral H-O, Tamm H, Põldmaa K (2017) Evidence for the polyphyly of Encoelia and Encoelioideae with reconsideration of respective families in Leotiomycetes. Fungal Divers 82:183–219
Article 
    
                    Google Scholar 
                

	Pérez-Ortega S, Etayo J (2010) Labrocarpon gen. nov. for Melaspilea canariensis, with the description of Buelliella protoparmeliopsis sp. nov. from South America. Lichenol 42:271–276
Article 
    
                    Google Scholar 
                

	Quaedvlieg W, Verkley GJM, Shin H-D, Barretto RW et al (2013) Sizing up Septoria. Stud Mycol 75:307–390
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Quandt CA, Kepler RM, Gams W, Araújo JP et al (2014) Phylogenetic-based nomenclatural proposals for Ophiocordycipitaceae (Hypocreales) with new combinations in Tolypocladium. IMA Fungus 5(1):121–134
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Raja HA, Shearer CA (2006) Jahnula species from North and Central America, including three new species. Mycologia 98:319–332
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Raja HA, Carter A, Platt HW, Shearer CA (2008) Freshwater ascomycetes: Jahnula apiospora (Jahnulales, Dothideomycetes), a new species from Prince Edward Island, Canada. Mycoscience 49:326–328
Article 
    
                    Google Scholar 
                

	Raja HA, Tanaka K, Hirayama K, Miller AN, Shearer CA (2011) Freshwater ascomycetes: two new species of Lindgomyces (Lindgomycetaceae, Pleosporales, Dothideomycetes) from Japan and USA. Mycologia 103:1421–1432
Article 
    PubMed 
    
                    Google Scholar 
                

	Raja HA, Oberlies NH, El-Elimat T, Miller AN et al (2013) Lindgomyces angustiascus, (Lindgomycetaceae, Pleosporales, Dothideomycetes), a new lignicolous species from freshwater habitats in the USA. Mycoscience 54:353–361
Article 
    CAS 
    
                    Google Scholar 
                

	Rangaswamy BE, Francis F, Prakash KK, Manjunath NS (2013) Variability in airborne bacterial and fungal population in the tertiary health care centre. Aerobiologia 29:473–479
Article 
    
                    Google Scholar 
                

	Rappaz F (1987) Taxonomie et nomenclature des Diatrypacees a asques octospores. Mycologia Helvetica 2:285–648

                    Google Scholar 
                

	Redhead SA (2014) Nomenclatural novelties. Index Fungorum 202:1

                    Google Scholar 
                

	Roberts C (2007) Russulas of Southern Vancouver Island coastal forests. University of Victoria, Victoria

                    Google Scholar 
                

	Rodríguez Justavino D, Kirschner R, Piepenbring M (2015) New species and new records of Meliolaceae from Panama. Fungal Divers 70:73–84
Article 
    
                    Google Scholar 
                

	Romagnesi H (1967) Les Russules d’Europe et d’Afrique du Nord. - Bordas, Paris

	Romell L (1892) Nagra ord om Sphaeria astroidea, eutypa, leioplaca, lata, polycocca, aspera och Bertia collapsa. Bot Notiser 1892:170–178

                    Google Scholar 
                

	Rossman AY, Adams GC, Cannon PF, Castlebury LA et al (2015) Recommendations of generic names in Diaporthales competing for protection or use. IMA Fungus 6:145–154
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Ruiz RFC, Velasquez S, Cano J, Saikawa M, Guarro J (2002) Phaeoisaria aguilerae anam. sp nov from submerged wood in Cuba with notes and reflections in the genus Phaeoisaria. Cryptogam Mycol 23:9–18

                    Google Scholar 
                

	Ryvarden L, Iturriaga T (2003) Studies in neotropical polypores 10. New polypores from Venezuela. Mycologia 95:1066–1077
Article 
    PubMed 
    
                    Google Scholar 
                

	Ryvarden L, Johansen I (1980) A preliminary polypore flora of East Africa. Fungiflora, Oslo

                    Google Scholar 
                

	Réblová M, Gams W, Seifert KA (2011) Monilochaetes and allied genera of the Glomerellales, and a reconsideration of families in the Microascales. Stud Mycol 68:163–191
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Réblová M, Seifert KA, Fournier J, Štěpánek V (2012) Phylogenetic classification of Pleurothecium and Pleurotheciella gen. nov. and its dactylaria-like anamorph (Sordariomycetes) based on nuclear ribosomal and protein-coding genes. Mycologia 104:1299–1314
Article 
    PubMed 
    
                    Google Scholar 
                

	Réblová M, Seifert KA, Fournier J, Štěpánek V (2016) Newly recognised lineages of perithecial ascomycetes: the new orders Conioscyphales and Pleurotheciales. Persoonia 37:57–81
Article 
    PubMed 
    
                    Google Scholar 
                

	Saccardo PA (1884) Sylloge fungorum, vol 3, p 775

	Saccardo PA (1902) Sylloge fungorum, vol. XVI, p 508

	Saenz GS, Taylor JW (1999) Phylogenetic relationships of Meliola and Meliolina inferred from nuclear small subunit rRNA sequences. Mycol Res 103:1049–1056
Article 
    
                    Google Scholar 
                

	Samuels GJ, Rogers JD, Nagasawa E (1987) Studies in the Amphisphaeriaceae (sensu lato) 1. Collodiscula japonica and its anamorph, Acanthodochium collodisculae. Mycotaxon 28:453–459

                    Google Scholar 
                

	Sarnari M (1998–2005) Monografia illustrata del genere Russula in Europa 1 & 2. Bresadola, Trento

	Sarnari M (2005) Monografia illustrate de genere Russula in Europa. Tomo Secondo. AMB, Centro Studi Micologici, Trento

                    Google Scholar 
                

	Sawada K (1959) Descriptive catalogue of Taiwan (Formosan) fungi. Part XI. Special Publ Coll Agric Natl Taiwan Univ 8:1–268

                    Google Scholar 
                

	Schoch CL, Crous PW, Groenewald JZ, Boehm EWA et al (2009) A class-wide phylogenetic assessment of Dothideomycetes. Stud Mycol 64:1–15
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Schrank FP (1789) Baierische flora 1:1–753

	Seifert K, Morgan-Jones G, Gams W, Kendrick B (2011) The Genera of Hyphomycetes. [CBS Biodiversity Series 9]. CBS KNAW Fungal Biodiversity Centre, Utrecht

	Senanayake IC, Maharachchikumbura SSN, Hyde KD, Bhat JD et al (2015) Towards unraveling relationships in Xylariomycetidae (Sordariomycetes). Fungal Divers 73:73–144
Article 
    
                    Google Scholar 
                

	Senanayake IC, Crous PW, Groenewald JC, Maharachchikumbura SSN et al (2017) Families of Diaporthales based on morphological and phylogenetic evidence. Stud Mycol (in press)

	Shearer CA (1987) Helicoma chlamydosporum, a new hyphomycete from submerged wood in Panama. Mycologia 79:468–472
Article 
    
                    Google Scholar 
                

	Shoemaker RA (1959) Nomenclature of Drechslera and Bipolaris, grass parasites segregated from Helminthosporium. Can J Bot 37:879–887
Article 
    
                    Google Scholar 
                

	Shoemaker RA, Babcock CE (1989) Phaeosphaeria. Can J Bot 67:1500–1599
Article 
    
                    Google Scholar 
                

	Simmons EG (2007) Alternaria: an identification manual. 1–775

	Simmons DR, Kepler RM, Rehner SA, Groden E (2016) Phylogeny of Hirsutella species (Ophiocordycipitaceae) from the USA: remedying the paucity of Hirsutella sequence data. IMA Fungus 6:345–356
Article 
    
                    Google Scholar 
                

	Singer R (1939) Contribution a l’étude des Russules 4. Quelques Russules américaines et asiatiques (suite). Bull Trimest Soc Mycol Fr 55:226–232

                    Google Scholar 
                

	Singer R (1986) The Agaricales in modern taxonomy, 4th edn. Koeltz Scientific Books, Koenigstein

                    Google Scholar 
                

	Sivanesan A (1977) Bristish ascomycetes: Endoxylina pini sp. nov., Scotiosphaeria endoxylinae gen. et. sp. novo and Didymosphaeria superapplanata sp. novo. Trans Br Mycol Soc 69:117–123
Article 
    
                    Google Scholar 
                

	Sivanesan A (1984) The bitunicate ascomycetes and their anamorphs. J Cramer Vaduz 1–701

	Sivanesan A (1987) Graminicolous species of Bipolaris, Curvularia, Drechslera, Exserohilum and their teleomorphs. Myc Pap 158:1–261

                    Google Scholar 
                

	Sivichai S, Boonyeun N (2010) Jahnula morakotii sp. nov. and J. appendiculata from a peat swamp in Thailand. Mycotaxon 112:475–481
Article 
    
                    Google Scholar 
                

	Smith JDG, Liew ECY, Hyde KD (2001) The Xylariales: a monophyletic order containing 7 families. Fungal Divers 13:175–208

                    Google Scholar 
                

	Spatafora JW, Chang Y, Benny GL, Lazarus K et al (2016a) A phylum-level phylogenetic classification of zygomycete fungi based on genome-scale data. Mycologia 108(5):1028–1046
Article 
    PubMed 
    
                    Google Scholar 
                

	Spatafora JW, Quandt CA, Kepler RM, Sung GH et al (2016b) New 1f1n species combinations in Ophiocordycipitaceae (Hypocreales). IMA Fungus 6:357–362
Article 
    
                    Google Scholar 
                

	Stadler M, Hellwig V (2005) PCR-based data and secondary metabolites as chemotaxonomic markers in high-throughput screening for bioactive compounds from fungi. In: An Z (ed) Handbook of industrial mycology. Marcel Dekker, New York, pp 269–307

                    Google Scholar 
                

	Stadler M, Kuhnert E, Peršoh D, Fournier J (2013) The Xylariaceae as model example for a unified nomenclature following the “One Fungus-One Name” (1F1N) concept. Mycology 4:5–21
CAS 
    
                    Google Scholar 
                

	Stenroos S, Laukka T, Huhtinen S, Döbbeler P et al (2010) Multiple origins of symbioses between ascomycetes and bryophytes suggested by a five-gene phylogeny. Cladistics 26:281–300
Article 
    
                    Google Scholar 
                

	Su HY, Hyde KD, Maharachchikumbura SSN, Ariyawansa HA et al (2016) The families Distoseptisporaceae fam. nov., Kirschsteiniotheliaceae, Sporormiaceae and Torulaceae, with new species from freshwater in Yunnan Province, China. Fungal Divers 80:375–409
Article 
    
                    Google Scholar 
                

	Subramanian CV (1953) A new genus of the Tuberculariaceae. J Ind Bot Soc 32:123–126

                    Google Scholar 
                

	Subramanian CV, Bhat DJ (1987) Hyphomycetes from south India. Some new taxa. Kavaka 15:41–74

                    Google Scholar 
                

	Suetrong S, Schoch CL, Spatafora JW, Kohlmeyer J et al (2009) Molecular systematics of the marine Dothideomycetes. Stud Mycol 64:155–173
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Suetrong S, Boonyeun N, Pang KL, Ueapattanakit J et al (2011) A taxonomic revision and phylogenetic reconstruction of the Jahnulales (Dothideomycetes), and the new family Manglicolaceae. Fungal Divers 51:163–188
Article 
    
                    Google Scholar 
                

	Suija A, Alstrup V (2004) Buelliella lecanorae, a new lichenicolous fungus. The Lichenologist 36:203–206
Article 
    
                    Google Scholar 
                

	Sung GH, Hywel-Jones NL, Sung JM, Luangsa-ard JJ et al (2007) Phylogenetic classification of Cordyceps and the clavicipitaceous fungi. Stud Mycol 57:5–59
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Sutton BC, Pascoe IG (1989) Reassessment of Peltosoma, Stigmina and Batcheloromyces and description of Hyphothyrium gen. nov. Mycol Res 92:210–222
Article 
    
                    Google Scholar 
                

	Swart HJ (1971) Australian leaf–inhabiting fungi: I. Two species of Vizella. Trans Br Mycol Soc 57:455–464
Article 
    
                    Google Scholar 
                

	Sydow H, Sydow P (1914) Diagnosen neuer philippinischer Pilze. Ann Mycol 12(6):545–576

                    Google Scholar 
                

	Tadych M, Bergen M, Johnson JC, Polashock J, Vorsa N (2012) Endophytic and pathogenic fungi of developing cranberry ovaries from flower to mature fruit: diversity and succession. Fungal Divers 54:101–116
Article 
    
                    Google Scholar 
                

	Tanaka K, Harada Y (2003) Pleosporales in Japan (2): Lophiotrema. Mycoscience 44:115–121
Article 
    
                    Google Scholar 
                

	Tanaka K, Hirayama K, Yonezawa H, Hatakeyama S et al (2009) Molecular taxonomy of bambusicolous fungi: Tetraplosphaeriaceae, a new pleosporalean family with Tetraploa–like anamorphs. Stud Mycol 64:175–209
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Tanaka K, Endo M, Hirayama K, Okane I et al (2011) Phylogeny of Discosia and Seimatosporium, and introduction of Adisciso and Immersidiscosia genera nova. Persoonia 26:85–98
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Tanaka K, Hirayama K, Yonezawa H, Sato G et al (2015) Revision of the Massarineae (Pleosporales, Dothideomycetes). Stud Mycol 82:75–136
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Thambugala KM, Ariyawansa HA, Li YM, Boonmee S et al (2014) Dothideales. Fungal Divers 68:105–158
Article 
    
                    Google Scholar 
                

	Thambugala KM, Hyde KD, Tanaka K, Tian Q et al (2015) Towards a natural classification and backbone tree for Lophiostomataceae, Floricolaceae, and Amorosiaceae fam. nov. Fungal Divers 74(1):199–266

	Thambugala KM, Hyde KD, Eungwanichayapant PD, Romero AI, Liu ZY (2016) Additions to the Genus Rhytidhysteron in Hysteriaceae. Cryptogam Mycol 37:99–116
Article 
    
                    Google Scholar 
                

	Thambugala KM, Daranagama DA, Phillips AJL, Bulgakov TS et al (2017a) Microfungi on Tamarix. Fungal Divers 82(1):239–306
Article 
    
                    Google Scholar 
                

	Thambugala KM, Wanasinghe DN, Phillips AJL, Camporesi E et al (2017b) Mycosphere notes 1–50: Grass (Poaceae) inhabiting Dothideomycetes. Mycosphere 8:697–796
Article 
    
                    Google Scholar 
                

	Theissen F (1913) Über einige Mikrothyriaceen. Ann Mycol 11:493–511

                    Google Scholar 
                

	Theissen F, Sydow H (1918) Vorentwürfe zu den Pseudosphaeriales. Ann Mycol 16:1–34

                    Google Scholar 
                

	Tibpromma S, Bhat J, Doilom M, Lumyong S et al (2016a) Three new Hermatomyces species (Lophiotremataceae) on Pandanus odorifer from Southern Thailand. Phytotaxa 275:127–139
Article 
    
                    Google Scholar 
                

	Tibpromma S, Liu JK, Promputtha I, Camporesi E et al (2016b) Ophiosimulans tanaceti gen. et sp. nov. (Phaeosphaeriaceae) on Tanacetum sp. (Asteraceae) from Italy. Mycol Prog 15:1–11
Article 
    
                    Google Scholar 
                

	Tibpromma S, Hyde KD, Jeewon R, Maharachchikumbura SSN et al (2017) Fungal diversity notes 491–602: taxonomic and phylogenetic contributions to fungal taxa. Fungal Divers 83:1–261
Article 
    
                    Google Scholar 
                

	Tode HJ (1791) Fungi Mecklenburgenses selecti. Fasc. II, Generum novorum appendicem, Lüneburg

	Trouillas FP, Pitt WM, Sosnowski MR, Huang R et al (2011) Taxonomy and DNA phylogeny of Diatrypaceae associated with Vitis vinifera and other woody plants in Australia. Fungal Divers 49:203–223
Article 
    
                    Google Scholar 
                

	Tsang CC, Chan JF, Trendell-Smith NJ, Ngan AH et al (2014) Subcutaneous phaeohyphomycosis in a patient with IgG4-related sclerosing disease caused by a novel ascomycete, Hongkongmyces pedis gen. et sp. nov.: first report of human infection associated with the family Lindgomycetaceae. Med Mycol 52:736–747
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Udayanga D, Liu XZ, McKenzie EHC, Chukeatirote E et al (2011) The genus Phomopsis: biology, applications, species concepts and names of common phytopathogens. Fungal Divers 50:189–225
Article 
    
                    Google Scholar 
                

	Udayanga D, Liu XZ, Crous PW, McKenzie EHC et al (2012) A multi-locus phylogenetic evaluation of Diaporthe (Phomopsis). Fungal Divers 56:157–171
Article 
    
                    Google Scholar 
                

	Uehling J, Gryganskyi A, Hameed K, Tschaplinski T et al (2017) Comparative genomics of Mortierella elongata and its bacterial endosymbiont Mycoavidus cysteinexigens. Environ Microbiol 19(8):2964–2983
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Valldosera M, Guarro J (1988) Some coprophilous ascomycetes from Chile. Trans Br Mycol Soc 90:601–605
Article 
    
                    Google Scholar 
                

	van Brummelen J (1978) The operculate ascus and allied forms. Persoonia 10:113–128

                    Google Scholar 
                

	van Brummelen J (1992) Ramgea, a new genus of Pezizales from the Netherlands. Persoonia 14:577–582

                    Google Scholar 
                

	van Brummelen J (1998) Reconsideration of relationships within the Thelebolaceae based on ascus ultrastructure. Persoonia 16:425–469

                    Google Scholar 
                

	Verma P, Singh S, Singh R (2013) Seven species of Curvularia isolated from three lakes of Bhopal. Adv Sci Tech 8:13–15

                    Google Scholar 
                

	Vijaykrishna D, Jeewon R, Hyde KD (2006) Molecular taxonomy, origins and evolution of freshwater ascomycetes. Fungal Divers 23:351–390

                    Google Scholar 
                

	Vizzini A, Consiglio G, Setti L, Ercole L (2015) Calocybella, a new genus for Rugosomyces pudicus (Agaricales, Lyophyllaceae) and emendation of the genus Gerhardtia. IMA Fungus 6:1–11
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Wagner L, Stielow B, Hoffmann K, Petkovits T et al (2013) A comprehensive molecular phylogeny of the Mortierellales (Mortierellomycotina) based on nuclear ribosomal DNA. Persoonia 30:77–93
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Wanasinghe DN, Jones EBG, Camporesi E, Boonmee S et al (2014) An exciting novel member of Lentitheciaceae in Italy from Clematis Vitalba. Cryptogam Mycol 35:323–337
Article 
    
                    Google Scholar 
                

	Wanasinghe DN, Jones EG, Camporesi E, Mortimer PE et al (2015) The genus Murispora. Cryptogam Mycol 36:419–448
Article 
    
                    Google Scholar 
                

	Wang XH, Verbeken A (2006) Three new species of Lactarius subgenus Lactiflui (Russulaceae, Russulales) in southwestern China. Nova Hedwigia 83:167–176
Article 
    
                    Google Scholar 
                

	Wang Y, Hyde KD, McKenzie EHC, Jiang YL et al (2015) Overview of Stachybotrys (Memnoniella) and current species status. Fungal Divers 71:17–83
Article 
    
                    Google Scholar 
                

	Wang RX, Luo ZL, Hyde KD, Bhat JD et al (2016) New species and records of Dictyocheirospora from submerged wood in north-western Yunnan China. Mycosphere 7:1357–1367

                    Google Scholar 
                

	Watanabe T (2002) Pictorial atlas of soil and seed fungi. Morphologies and cultured fungi and key to species. CRC Press, New York, USA, pp 100–118

	Wehmeyer LE (1975) The pyrenomycetous fungi. Mycol Mem 6:1–250

                    Google Scholar 
                

	Wendt L, Sir EB, Kuhnert E, Heitkämper S et al (2017) Resurrection and emendation of the Hypoxylaceae, recognised from a multigene phylogeny of the Xylariales. Mycol Prog 1–40

	Wijayawardene NN, Mckenzie EHC, Hyde KD (2012) Towards incorporating anamorphic fungi in a natural classification-checklist and notes for 2011. Mycosphere 3:157–228
Article 
    
                    Google Scholar 
                

	Wijayawardene NN, Camporesi E, Bhat DJ, Song Y et al (2014a) Macrodiplodiopsis in Lophiostomataceae, Pleosporales. Phytotaxa 176:192–200
Article 
    
                    Google Scholar 
                

	Wijayawardene NN, Crous PW, Kirk PM, Hawksworth DL et al (2014b) Naming and outline of Dothideomycetes–2014 including proposals for the protection or suppression of generic names. Fungal Divers 69:1–55
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Wijayawardene NN, Hyde KD, Bhat DJ, Goonasekars ID et al (2015) Additions to brown spored coelomycetous taxa in Massarinae, Pleosporales: introducing Phragmocamarosporium gen. nov. and Suttonomyces gen. nov. Cryptogam Mycol 36:213–224
Article 
    
                    Google Scholar 
                

	Wijayawardene NN, Goonasekara ID, Camporesi E, Wang Y, An YL (2016) Two new Seimatosporium species from Italy. Mycosphere 7:204–213

                    Google Scholar 
                

	Wijayawardene NN, Hyde KD, Rajeshkumar KC, Mdrid H et al (2017) Notes for genera-Ascomycota. Fungal Divers 86:1–594

	Wu HX, Schoch CL, Boonmee S, Bahkali AH et al (2011) A reappraisal of Microthyriaceae. Fungal Divers 51:189–248
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Wu HX, Li YM, Ariyawansa HA, Li WJ et al (2014) A new species of Microthyrium from Yunnan, China. Phytotaxa 176:213–218
Article 
    
                    Google Scholar 
                

	Wäli PP, Huhtinen S, Pino-Bodas R, Stenroos S (2014) Three common bryophilous fungi with meristematic anamorphs and phylogenetic alliance to Teratosphaeriaceae, Capnodiales. Fungal Biol 18:956–969
Article 
    
                    Google Scholar 
                

	Yang HL, Sun GY, Batzer JC, Crous PW et al (2010) Novel fungal genera and species associated with the sooty blotch and flyspeck complex on apple in China and the United States. Persoonia 24:29–37
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Yang H, Ariyawansa HA, Hai-Xia WU, Hyde KD (2014) The genus Leptoxyphium (Capnodiaceae) from china. Phytotaxa 176:174–183
Article 
    
                    Google Scholar 
                

	Zare R, Gams W, Starink-Willemse M, Summerbell RC (2007) Gibellulopsis, a suitable genus for Verticillium nigrescens, and Musicillium, a new genus for V. theobromae. Nova Hedwig 85:463–489
Article 
    
                    Google Scholar 
                

	Zeng XY, Zhao JJ, Hongsanan S, Chomnunti P et al (2017) A checklist for identifying Meliolales species. Mycosphere 8:218–359
Article 
    
                    Google Scholar 
                

	Zhang Y, Schoch CL, Fournier J, Crous PW et al (2009a) Multi-locus phylogeny of the Pleosporales: a taxonomic, ecological and evolutionary re-evaluation. Stud Mycol 64:85–102
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Zhang Y, Wang HK, Fournier J, Crous P et al (2009b) Towards a phylogenetic clarification of Lophiostoma/Massarina and morphologically similar genera in the Pleosporales. Fungal Divers 38:255
CAS 
    
                    Google Scholar 
                

	Zhang Y, Crous PW, Schoch CL, Hyde KD (2012) Pleosporales. Fungal Divers 53:1–221
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Zhang JF, Liu JK, Hyde KD, Chen YY et al (2017) Two new species of Dyfrolomyces (Dyfrolomycetaceae, Dothideomycetes) from karst landforms. Phytotaxa 313:267–277
Article 
    
                    Google Scholar 
                

	Zhao RL, Jeewon R, Desjardin DE, Soytong K, Hyde KD (2007) Ribosomal DNA phylogenies of Cyathus: is the current infrageneric classification appropriate? Mycologia 99(3):385–395
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Zhao RL, Karunarathna SC, Raspé O, Parra LA et al (2011) Major clades in tropical Agaricus. Fungal Divers 51:279–296
Article 
    
                    Google Scholar 
                

	Zhao RL, Zhou JL, Chen J, Margaritescu S et al (2016) Towards standardizing taxonomic ranks using divergence times—a case study for reconstruction of the Agaricus taxonomic system. Fungal Divers 78:239–292
Article 
    
                    Google Scholar 
                

	Zhao RL, Li GJ, Sánchez-Ramírez S, Stata M et al (2017) A six-gene phylogenetic overview of Basidiomycota and allied phyla with estimated divergence times of higher taxa and a phyloproteomics perspective. Fungal Divers 84:43–74
Article 
    
                    Google Scholar 
                

	Zogg H (1962) Die Hysteriaceae s. str. und Lophiaceae unter besonderer Berücksichtigung der mitteleuropäischen Formen. Beiträge zur Kryptogamenflora der Schweiz, Band 11(3):1–190


Download references




Acknowledgements
The authors extend their appreciation to the International Scientific Partnership Program ISPP at King Saud University for funding this research work through ISPP#0089. Kevin D. Hyde would like to thank the Molecular Biology Experimental Center for the help on molecular work, the Mushroom Research Foundation (MRF), Chiang Rai, Thailand, the Thailand Research Fund grant no RSA5980068 entitled Biodiversity, Phylogeny and role of fungal endophytes on above parts of Rhizophora apiculata and Nypa fruticans, the Chinese Academy of Sciences, Project Number 2013T2S0030, for the award of Visiting Professorship for Senior International Scientists at Kunming Institute of Botany and Mae Fah Luang University for a grants “Biodiversity, phylogeny and role of fungal endophytes of Pandanaceae” (Grant number: 592010200112) “Diseases of mangrove trees and maintenance of good forestry practice” (Grant number: 60201000201 for supporting this study. K.D. Hyde is an Adjunct Professor at Chiang Mai University. Financial support by the German Academic Exchange Service (DAAD) and the Thai Royal Golden Ph.D. Jubilee-Industry program (RGJ) for a joint TRF-DAAD PPP (2012–2014) academic exchange grant to Kevin D. Hyde and Marc Stadler, and the RGJ for a personal grant to Benjarong Thongbai (No. Ph.D/0138/2553 in 4.S.MF/53/A.3) is gratefully acknowledged. Satinee Suetrong thanks to Apilux Loilong for collecting samples. This work was supported by the TRF/BIOTEC program for Biodiversity Research and Training Grant BRT R_352112, R_249001, R_251006. For their continued interest and support we also thank BIOTEC, Prof. Morakot Tanticharoen, Dr. Kanyawim Kirtikara and Dr. Lily Eurwilaichitr. Rungtiwa Phookamsak expresses appreciation to The CAS President’s International Fellowship for Postdoctoral Researchers, project number 2017PB0072, the Research Fund from China Postdoctoral Science Foundation (Grant No. Y71B283261) and Chiang Mai University for financial support. We would like to thank Drs. Robert Lücking, André Aptroot and Cécile Gueidan for available suggestion. Saranyaphat Boonmee would like to thank the National Research Council of Thailand (no. 2560A30702021) and the Thailand Research Fund (Project No. TRG5880152). Chayanard Phukhamsakda would like to thank Royal Golden Jubilee Ph. D. Program under Thailand Research Fund, for the award of a scholarship no. PHD/0020/2557. Ausana Mapook is grateful to Research and Researchers for Industries (RRI) PHD57I0012. Ting-Chi Wen and Yuan-Pin Xiao are grateful to The National Natural Science Foundation of China (Nos. 31460012 and 3161113034). Samantha C. Karunarathna thanks Yunnan Provincial Department of Human Resources and Social Security funded postdoctoral project (Number 179122) for supporting his postdoctoral research study. Ivana Kušan and Zdenko Tkalčec have been partially supported by Croatian Science Foundation under the project HRZZ-IP-11-2013-2202 (ACCTA). We would also like to thank Roman Ozimec and Najla Baković for collecting the samples and partially Oikon Ltd. for financing the fieldwork. We would like to thank Dr. Shaun Pennycook for checking most of the Latin names. Qing Tian and Putarak Chomnunti extend their sincere thanks to the National Research Council of Thailand (grant for Dothideomycetes No. 2560A30702014). Putarak Chomnunti would like to thanks for Thailand Research Fund grant no. MRG6080089. Dr. Rajesh Jeewon is grateful to University of Mauritius and Mae Fah Luang University for research support. Olinto L. Pereira thank the CAPES, CNPq and FAPEMIG for financial support and ICMBio/FLONA-Paraopeba for providing facilities and permits for the exploration surveys of the mycodiversity in their protected areas. Young Woon Lim and Hyun Lee are grateful to the National Institute of Biological Resources (NIBR 20171104), Republic of Korea. The study was partially supported by the National Science Centre, Poland under grant No. 2015/17/D/NZ8/00778 to Julia Pawłowska and UMO-2016/23/B/NZ8/00897 to Marta Wrzosek. Anna Bazzicalupo, Bart Buyck, Daniel Miller and Mary L. Berbee thank WTU and the Burke Museum for scanned images of Benjamin Woo’s datasheets and photographs of Russula specimens and for the loan of Woo’s specimens. Mary L. Berbee acknowledges support by Discovery Grant RGPIN-2016–03746, National Science and Engineering Research Council of Canada. Anna Bazzicalupo acknowledges the student grants for field work and study abroad from the NSERC CREATE Training Program in Biodiversity Research, Sonoma County Mycological Association Student Grant, and Daniel E. Stuntz Memorial Foundation Individual Grant. The Key Research Program of Frontier Sciences of the Chinese Academy of Sciences (grant number QYZDY-SSW-SMC014) is also thanked for support.


Author information
Authors and Affiliations
	Key Laboratory for Plant Diversity and Biogeography of East Asia, Kunming Institute of Botany, Chinese Academy of Science, Kunming, 650201, Yunnan, People’s Republic of China
Kevin D. Hyde, Anusha H. Ekanayaka, Anuruddha Karunarathna, Ausana Mapook, Rungtiwa Phookamsak, Chayanard Phukhamsakda, Saowaluck Tibpromma, Dhanushka N. Wanasinghe, Wen-Jing Li, Indunil C. Senanayake, Nimali I. de Silva, Samantha C. Karunarathna, Jian-Chu Xu, Qi Zhao & Peter E. Mortimer

	Center of Excellence in Fungal Research, Mae Fah Luang University, Chiang Rai, 57100, Thailand
Kevin D. Hyde, Chada Norphanphoun, K. W. Thilini Chethana, Monika C. Dayarathne, Asha J. Dissanayake, Anusha H. Ekanayaka, Mao-Qiang He, Sinang Hongsanan, Shi-Ke Huang, Subashini C. Jayasiri, Ruvishika S. Jayawardena, Anuruddha Karunarathna, Sirinapa Konta, Junfu Li, Chuan-Gen Lin, Ning-Guo Liu, Yong-Zhong Lu, Zong-Long Luo, Ishara S. Manawasinghe, Ausana Mapook, Rekhani H. Perera, Rungtiwa Phookamsak, Chayanard Phukhamsakda, Danushka S. Tennakoon, Qing Tian, Saowaluck Tibpromma, Dhanushka N. Wanasinghe, Yuan-Pin Xiao, Jing Yang, Xiang-Yu Zeng, Wen-Jing Li, Indunil C. Senanayake, Qiu-Ju Shang, Dinushani A. Daranagama, Nimali I. de Silva, Kasun M. Thambugala, Saranyaphat Boonmee, Putarak Chomnunti, Minkwan Doilom, Itthayakorn Promputtha & Jian-Chu Xu

	School of Science, Mae Fah Luang University, Chiang Rai, 57100, Thailand
Kevin D. Hyde, Chada Norphanphoun, Monika C. Dayarathne, Anusha H. Ekanayaka, Shi-Ke Huang, Subashini C. Jayasiri, Ruvishika S. Jayawardena, Sirinapa Konta, Junfu Li, Chuan-Gen Lin, Yong-Zhong Lu, Ausana Mapook, Rekhani H. Perera, Chayanard Phukhamsakda, Danushka S. Tennakoon, Qing Tian, Saowaluck Tibpromma, Dhanushka N. Wanasinghe, Yuan-Pin Xiao, Jing Yang, Xiang-Yu Zeng, Wen-Jing Li, Indunil C. Senanayake, Qiu-Ju Shang, Dinushani A. Daranagama, Kasun M. Thambugala, Putarak Chomnunti & Minkwan Doilom

	World Agroforestry Centre, East and Central Asia, Kunming, 650201, Yunnan, People’s Republic of China
Kevin D. Hyde, Anuruddha Karunarathna, Ausana Mapook, Rungtiwa Phookamsak, Chayanard Phukhamsakda, Saowaluck Tibpromma, Dhanushka N. Wanasinghe, Indunil C. Senanayake, Nimali I. de Silva, Samantha C. Karunarathna & Jian-Chu Xu

	Mushroom Research Foundation, 128 M.3 Ban Pa Deng T. Pa Pae, A. Mae Taeng, Chiang Mai, 50150, Thailand
Kevin D. Hyde, Chada Norphanphoun, Monika C. Dayarathne, Shi-Ke Huang, Subashini C. Jayasiri, Anuruddha Karunarathna, Sirinapa Konta, Junfu Li, Chuan-Gen Lin, Ning-Guo Liu, Yong-Zhong Lu, Rekhani H. Perera, Danushka S. Tennakoon, Qing Tian, Saowaluck Tibpromma, Dhanushka N. Wanasinghe, Yuan-Pin Xiao, Jing Yang, Wen-Jing Li, Indunil C. Senanayake, Qiu-Ju Shang, Dinushani A. Daranagama, Kasun M. Thambugala & Minkwan Doilom

	A.M.B, Circolo Micologico ‘‘Giovanni Carini’’, C.P. 314, Brescia, Italy
Erio Camporesi

	A.M.B. Gruppo, Micologico Forlivese ‘‘Antonio Cicognani’’, Via Roma 18, Forlì, Italy
Erio Camporesi

	Centre of Mountain Ecosystem Studies, Kunming Institute of Botany, Chinese Academy of Sciences, Kunming, 650201, Yunnan, People’s Republic of China
Peter E. Mortimer

	College of Agriculture and Biological Sciences, Dali University, Dali, 671003, Yunnan, People’s Republic of China
Zong-Long Luo & Hong-Yan Su

	College of Life Sciences, University of Chinese Academy of Sciences, Huairou District, Beijing, 100408, China
Rui-Lin Zhao

	Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai, 50200, Thailand
Nimali I. de Silva, Saisamorn Lumyong & Itthayakorn Promputtha

	Department of Botany, University of British Columbia, Vancouver, Canada
Anna Bazzicalupo & Mary L. Berbee

	Department of Botany and Microbiology, College of Science, King Saud University, P.O. Box: 2455, Riyadh, 1145, Saudi Arabia
Ali H. Bahkali

	Department of Botany and Microbiology, Faculty of Science, Sohag University, Sohag, 82524, Egypt
Faten A. Abdel-Aziz & Mohamed A. Abdel-Wahab

	Department of Crop Sciences, College of Agricultural and Marine Sciences, Sultan Qaboos University, P.O. Box 34, 123, Al-Khod, Oman
Sajeewa S. N. Maharachchikumbura

	Department of Entomology and Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai, 50200, Thailand
Mao-Qiang He & Anuruddha Karunarathna

	Department of Health Sciences, Faculty of Science, University of Mauritius, Reduit, 80837, Mauritius
Rajesh Jeewon

	Department of Molecular Phylogenetics and Evolution, Faculty of Biology, Biological and Chemical Research Centre, University of Warsaw, Żwirki i Wigury 101, 02-089, Warsaw, Poland
Igor Siedlecki, Julia Pawłowska & Marta Wrzosek

	Departamento de Micologia, Centro de Biociências, Universidade Federal de Pernambuco, Av. da Engenharia s/n, Recife, Pernambuco, 50760-600, Brazil
Adriene Mayra Soares & Tatiana B. Gibertoni

	Dipartimento di Scienze della Vita e Biologia dei Sistemi, Università di Torino, Viale P.A. Mattioli 25, 10125, Turin, Italy
Francesco Dovana & Alfredo Vizzini

	Dipartimento di Scienze e Innovazione Tecnologica, Università del Piemonte Orientale, Via T. Michel 11, 15121, Alessandria, Italy
Marco Clericuzio

	Engineering Research Center of Southwest Bio-Pharmaceutical Resources, Ministry of Education, Guizhou University, Guiyang, 550025, Guizhou, People’s Republic of China
Chada Norphanphoun, Subashini C. Jayasiri, Yong-Zhong Lu, Yuan-Pin Xiao, Xiang-Yu Zeng, Ji-Chuan Kang & Ting-Chi Wen

	Faculty of Agriculture, Natural Resources and Environment, Naresuan University, Phitsanulok, 65000, Thailand
Ning-Guo Liu

	Formerly Department of Botany, Goa University, Goa, India
D. Jayarama Bhat

	Guizhou Key Laboratory of Agricultural Biotechnology, Guizhou Academy of Agricultural Sciences, Guiyang, 550006, Guizhou, People’s Republic of China
Ning-Guo Liu, Rekhani H. Perera, Jing Yang, Kasun M. Thambugala, Jian-Kui Liu & Zuo-Yi Liu

	Institute for Sustainable Plant Protection (IPSP) - CNR, Viale P.A. Mattioli 25, 10125, Turin, Italy
Alfredo Vizzini

	Institute of Biological Sciences, University of Oslo, Blindern, P. O. Box 1066, 0316, Oslo, Norway
Leif Ryvarden

	Institute of Plant and Environment Protection, Beijing Academy of Agriculture and Forestry Sciences, Beijing, 100097, People’s Republic of China
K. W. Thilini Chethana, Asha J. Dissanayake, Ruvishika S. Jayawardena & Ishara S. Manawasinghe

	Laboratório de Microbiologia, Instituto de Ciências Biológicas, Av. Augusto Corrêa, Belém, Pará, 66075-110, Brazil
Helio Longoni Plautz Jr.

	Instituto de Investigaciones Fundamentales en Agricultura Tropical Alejandro de Humboldt (INIFAT); OSDE, Grupo Agricola; Académico Titular de la Academia de Ciencias de Cuba, Havana, Cuba
Rafael F. Castañeda-Ruiz

	Landcare Research Manaaki Whenua, Private Bag 92170, Auckland, New Zealand
Eric H. C. McKenzie

	Muséum National d’Histoire Naturelle, Département Systématique et Évolution, CP 39, ISYEB, UMR 7205 CNRS MNHN UPMC EPHE, 12 rue Buffon, 75005, Paris, France
Bart Buyck

	National Center for Genetic Engineering and Biotechnology (BIOTEC), 113 Thailand Science Park, Phahonyothin Road, Khlong Nueng, Khlong Luang, Pathum Thani, 12120, Thailand
Satinee Suetrong

	No. 128/1-J, Azad Housing Society, Curca, Goa Velha, India
D. Jayarama Bhat

	No. 33 B St. Edwards Road, Southsea, Hants, PO5 3DH, UK
E. B. Gareth Jones

	Puget Sound Mycological Society, Seattle, WA, USA
Daniel Miller

	Ruđer Bošković Institute, Bijenička cesta 54, 10000, Zagreb, Croatia
Ivana Kušan, Margita Jadan, Neven Matočec, Armin Mešić & Zdenko Tkalčec

	Russian Research Institute of Floriculture and Subtropical Crops, Yana Fabritsiusa Street, 2/28, Sochi, Krasnodar Region, Russia, 354002
Timur S. Bulgakov

	School of Biological Sciences, Seoul National University, Seoul, 08826, Korea
Hyun Lee, Young Woon Lim & Komsit Wisitrassameewong

	Società per gli Studi Naturalistici della Romagna, C.P. 144, Bagnacavallo, RA, Italy
Erio Camporesi

	State Key Laboratory of Mycology, Institute of Microbiology, Chinese Academy of Sciences (IMCAS), No. 3 Park 1, West Beichen Road, Chaoyang District, Beijing, 100101, People’s Republic of China
Mao-Qiang He & Rui-Lin Zhao

	Departamento de Biodiversidad y Biología Experimental, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, C1428 EHA, Buenos Aires, Argentina
Andrea I. Romero

	Instituto de Micología y Botánica (INMIBO), CONICET Universidad de Buenos Aires, C1428 EHA, Buenos Aires, Argentina
Andrea I. Romero

	Departamento Fitopatologia, Universidade Federal de Viçosa, Viçosa, Minas Gerais, Brazil
Olinto L. Pereira

	Departamento de Microbiologia, Universidade Federal de Viçosa, Viçosa, Minas Gerais, Brazil
Vanessa P. Abreu


Authors	Kevin D. HydeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Chada NorphanphounView author publications
You can also search for this author in
                        PubMed Google Scholar



	Vanessa P. AbreuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Anna BazzicalupoView author publications
You can also search for this author in
                        PubMed Google Scholar



	K. W. Thilini ChethanaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Marco ClericuzioView author publications
You can also search for this author in
                        PubMed Google Scholar



	Monika C. DayarathneView author publications
You can also search for this author in
                        PubMed Google Scholar



	Asha J. DissanayakeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Anusha H. EkanayakaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mao-Qiang HeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sinang HongsananView author publications
You can also search for this author in
                        PubMed Google Scholar



	Shi-Ke HuangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Subashini C. JayasiriView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ruvishika S. JayawardenaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Anuruddha KarunarathnaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sirinapa KontaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ivana KušanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hyun LeeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Junfu LiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Chuan-Gen LinView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ning-Guo LiuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yong-Zhong LuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Zong-Long LuoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ishara S. ManawasingheView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ausana MapookView author publications
You can also search for this author in
                        PubMed Google Scholar



	Rekhani H. PereraView author publications
You can also search for this author in
                        PubMed Google Scholar



	Rungtiwa PhookamsakView author publications
You can also search for this author in
                        PubMed Google Scholar



	Chayanard PhukhamsakdaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Igor SiedleckiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Adriene Mayra SoaresView author publications
You can also search for this author in
                        PubMed Google Scholar



	Danushka S. TennakoonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Qing TianView author publications
You can also search for this author in
                        PubMed Google Scholar



	Saowaluck TibprommaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Dhanushka N. WanasingheView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yuan-Pin XiaoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jing YangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Xiang-Yu ZengView author publications
You can also search for this author in
                        PubMed Google Scholar



	Faten A. Abdel-AzizView author publications
You can also search for this author in
                        PubMed Google Scholar



	Wen-Jing LiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Indunil C. SenanayakeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Qiu-Ju ShangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Dinushani A. DaranagamaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Nimali I. de SilvaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kasun M. ThambugalaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mohamed A. Abdel-WahabView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ali H. BahkaliView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mary L. BerbeeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Saranyaphat BoonmeeView author publications
You can also search for this author in
                        PubMed Google Scholar



	D. Jayarama BhatView author publications
You can also search for this author in
                        PubMed Google Scholar



	Timur S. BulgakovView author publications
You can also search for this author in
                        PubMed Google Scholar



	Bart BuyckView author publications
You can also search for this author in
                        PubMed Google Scholar



	Erio CamporesiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Rafael F. Castañeda-RuizView author publications
You can also search for this author in
                        PubMed Google Scholar



	Putarak ChomnuntiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Minkwan DoilomView author publications
You can also search for this author in
                        PubMed Google Scholar



	Francesco DovanaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Tatiana B. GibertoniView author publications
You can also search for this author in
                        PubMed Google Scholar



	Margita JadanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Rajesh JeewonView author publications
You can also search for this author in
                        PubMed Google Scholar



	E. B. Gareth JonesView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ji-Chuan KangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Samantha C. KarunarathnaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Young Woon LimView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jian-Kui LiuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Zuo-Yi LiuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Helio Longoni Plautz Jr.View author publications
You can also search for this author in
                        PubMed Google Scholar



	Saisamorn LumyongView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sajeewa S. N. MaharachchikumburaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Neven MatočecView author publications
You can also search for this author in
                        PubMed Google Scholar



	Eric H. C. McKenzieView author publications
You can also search for this author in
                        PubMed Google Scholar



	Armin MešićView author publications
You can also search for this author in
                        PubMed Google Scholar



	Daniel MillerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Julia PawłowskaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Olinto L. PereiraView author publications
You can also search for this author in
                        PubMed Google Scholar



	Itthayakorn PromputthaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Andrea I. RomeroView author publications
You can also search for this author in
                        PubMed Google Scholar



	Leif RyvardenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hong-Yan SuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Satinee SuetrongView author publications
You can also search for this author in
                        PubMed Google Scholar



	Zdenko TkalčecView author publications
You can also search for this author in
                        PubMed Google Scholar



	Alfredo VizziniView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ting-Chi WenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Komsit WisitrassameewongView author publications
You can also search for this author in
                        PubMed Google Scholar



	Marta WrzosekView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jian-Chu XuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Qi ZhaoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Rui-Lin ZhaoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Peter E. MortimerView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Peter E. Mortimer.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Hyde, K.D., Norphanphoun, C., Abreu, V.P. et al. Fungal diversity notes 603–708: taxonomic and phylogenetic notes on genera and species.
                    Fungal Diversity 87, 1–235 (2017). https://doi.org/10.1007/s13225-017-0391-3
Download citation
	Received: 26 August 2017

	Accepted: 27 September 2017

	Published: 04 December 2017

	Issue Date: November 2017

	DOI: https://doi.org/10.1007/s13225-017-0391-3


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Ascomycota
	Basidiomycota
	Mucoromycota
	Phylogeny
	Taxonomy








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					18.207.232.152
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    