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Abstract This report is a comprehensive review of
polypore investigations in China up to 2011. Nearly 12,000
polypore specimens have been collected from almost all
forest types in China during the past 20 years. After
examination of these and other herbarium specimens, 704
polypore species belonging to 132 genera in ten orders
were identified, and the majority of them found to belong
in the orders Polyporales (accounting for 65% of the total
Chinese polypores) and Hymenochaetales (25%). Accord-
ing to the author’s investigations, 148 species are boreal,
390 are temperate, 395 are subtropical, and 220 are tropical
in distribution. The majority of the Chinese polypores are
white rot fungi, whereas 98 species (14%) cause a brown
rot; 520 species (74%) were found on angiosperm wood, of
which 434 species (62%) grew exclusively on angiosperm
wood; 459 species (65%) were found on fallen trunks,
which seem to be the most frequent substrate for polypores.
Based on field investigations and collections, 223, 267, and
214 species are considered as common, occasional, and
rare, respectively, and they subsequently account for 32%,
38%, and 30% of the total Chinese polypores. The host,
substratum, distribution, and occurrence of each species are
listed.
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Polypores, the corticioid and hydnoid fungi, are the most
important groups of wood-inhabiting fungi. Most of these
fungi can decompose cellulose, hemicellulose, and lignin
in the plant cell walls, and therefore play a key role in
nutrient recycling in most forest ecosystems. The species
diversity of corticioid and hydnoid fungi in China was
treated recently, and 506 species were recorded (Dai 2011).

Polypores in China have been extensively studied (Teng
1963; Zhao 1989; Zhao and Zhang 1992; Dai 1996, 1999,
2000; Dai et al. 2002, 2003, 2004; Zhang and Dai 2005;
Dai and Niemeld 2006; Cui et al. 2007, 2008), and a
checklist with 604 species was published in the country
(Dai 2009). Because China has a huge land area, including
boreal, temperate, subtropical, and tropical vegetation, the
diversity of polypores is very rich. Inventories and studies
on the Chinese polypores during the past 2 years have
yielded 100 species previously unknown in China,
including many new species that have been published in
different papers (Cui et al. 2009a,b, 2010, 2011a,b; Dai and
Korhonen 2009; Dai et al. 2009; Ota et al. 2009; Tokuda
et al. 2009; Du and Cui 2009; Wang et al. 2009, 2011; Dai
2010a,b; Wei and Qin 2010; Yuan et al. 2010; Zhou and Jia
2010). In addition, the previous checklist was published in
Chinese, and no more information except the names was
included (Dai 2009). A more comprehensive and updated
catalogue including host, substratum, distribution, and
occurrence of each polypore is thus important to bring
these data into a single publication.

The species in the checklist published here are mostly
based on the author’s personal collections from 171
localities in almost all the forest types in China (Fig. 1),
and these specimens are deposited at the herbaria of
Beijing Forestry University (BJFC) and Institute of
Applied Ecology, Chinese Academy of Sciences (IFP).
Some records of species are based on specimens collected
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Fig. 1 Locations of investigated areas in China (black dots)

by other mycologists, and material preserved at the her-
barium of the Institute of Microbiology, Chinese Academy
of Sciences (HMAS), the herbarium of Kunming Institute
of Botany, Chinese Academy of Sciences (KUN), the
herbarium of Guangdong Institute of Microbiology
(GDGM), and the herbarium of the National Museum of
Natural Science, China (TNM). Identification is mostly
based on the main publications on polypores in North
America, Europe, and East Asia (Gilbertson and Ryvarden
1986, 1987; Ryvarden and Gilbertson 1993, 1994; Nufiez
and Ryvarden 2000, 2001; Niemeld 2005), and for tropical
species according to Ryvarden and Johansen (1980) and
Hattori (2000, 2001a,b, 2002, 2003a,b, 2005).

Although some genera are polyphyletic according to
recent molecular studies (Larsson et al. 2006; Sotome et al.
2008; Tomsovsky et al. 2010; Garcia-Sandoval et al. 2011),
the nomenclature of polypore genera in the present study
mostly follows Ryvarden (1991), because it may be more
convenient to readers to find names when widely used
names of genera are available. The polypores circumscribed

@ Springer

here are sensu lato, including not only the poroid wood-
inhabiting fungi, but also some mycorrhizae, e.g., species of
Albatrellus Gray (Agerer et al. 1996; Miller et al. 2006),
Boletopsis Fayod (Agerer 1992; Bergemann and Garbelotto
2006), Coltricia Gray and Coltriciella Murrill (Tedersoo
et al. 2007), because these genera were traditionally studied
by mycologists working on polypores.

An annotated checklist (Table 1) of polypores is given
alphabetically according to genus. After each name, its host,
substratum, distribution, and occurrence are presented
according to specimen data and field records. Host is listed
according to the genus name of plants, but gymnosperm and
angiosperm are used when the host was not identified.
Substratum is treated as living tree, dead standing tree, fallen
trunk, fallen branch, fallen twig, rotten wood (the fourth and
fifth stage of decay; Renvall 1995), stump (treated as rotten
wood if the stump in the fourth and fifth stage of decay),
and ground (including terrestrial or connecting rotten
wood under ground) (abbreviated as living, dead, trunk,
branch, twig, rotten, stump, and ground, respectively).



51

Mycoscience (2012) 53:49-80

‘ssIe] ‘H'
[eUOISBIO(0 Jreradwa) 0} [ealog dwims ‘uenor “yunip, snulg ‘Dadld XLDT ‘Sa1qy 29 B[OWNRIN ([[oWOY) SUISIN]0qI» BSMQMW\«\
arey reordoa], Jsa10J wRdsor3ue ur punoin uopIeAKy (1og) nyjaqdwnd sniodsojluy
193uIg
[euoISBI0Q [ealog udyl01 ‘youelq ‘pea snulg ‘Dadld XLvT 2 Aosyepuog ([[owoy) snotuoddp) susoojkury
[PUOISBOO() reordoxy, dwmys ‘Surary surdsor3uy QUI0)) ([[LUNJA) WNSOUIS2AGNS DULIIPOINDULY
15910J

uouwruo)) reordoa], wadsor3ue ur punoid ‘dumg suradsorguy puUaLIO], (S9ON "I, 29 dwn[g) wnsosnd puLIdpoInvuLy
uowwo)) reordox], jyunn ‘pedq sutrodsor3uy puono], (1og) apnd DULIIPOINDULY
uowrwo)) reordoxy, dumg suradsorSuy 110vA)S (‘Uuey) 115snaLd PULIIPOINDULY
arey eordoa], dumg suRdsorsuy ouI0) wnxajdiad pupoMDULY
[eUOISBIO0 reordoa], Surarg DIODIY [N WNUDLIGUD DULIIPOINDULY
[BUOISBIOQ [eatog 15910} paxXIW Ul punoin 17 uenf 2 QDA NSubnyz snjja4pqpy
[BUOISBIOQ) qrerodwa ], 15910} paxXIW Ul punoin Ieznod (pAorq) avpnsvd snjjauqry
arey qrerodwa, 15910} paxXIW Ul punoin nry '0'd 2 Sueyz ‘'Y Snuviaqu snjjaunqry

ey Jrerodwa, 1S910J PoXIW Ul punoin Ieznod (A9SMRpUOY) SHOMUDYISUDI] SN]]241Dq]Y
[euoISB20Q Jrerodwa, 35210} wadsorue ur punoln Ieznod (oisewrred) anSurils snjjaiqpy
arey Jrerodwa ], Jsa10J wRdsor3ue ur punoin Teznod ([[LUNJN) SU2252qniqns snjja.ipqry

arey drerodwa Jsa10J wadsor3ue ur punoin Teznod ([[HUNJN) SHIUDWDYS SN]j2410q]y
[BUOISBIOQ [eatog 1S910J D2J14 Ul PUNOID) req ‘DA ¥ D g snjydiaod snjjaaipqpy
arey drerodwa ], 15910 Snu1d Ul punoin Ieznod ('s19d) av.dpo-sad snjjaipqpy

ey qrerodwa ], 15210} wiadsor3ue ur punoln BlOWRIN (9300)) snuvryoad snjjauqry
[BUOISBIO(O) Jerodwa) 0) [ealog 15910} paxXIW Ul punoin Ieznod 2 oY (‘JJerYdS) snuiao snjjainqy
arey qrerodwa, 35210} wiadsoISue ur punoin nry] 'D'd ¥ Sueyyz ‘q'H Ssnsownf snjja.nqry

ey Jrerodwa, 35210} wiadsorue ur punoin IeZNOJ X9 ISION 11119} Snjjaivqpy
[eUOISBIO(0 Jrerodwa ], 1S910J PoxXIUW Ul punoin Ieznod (\10g) 1s112 snjjauvqry
ey reordongns 03 derodwa], 15910} U2AISI9Ad Ul punoin QD 2 “Jue) (pAo[) susuvdsip snjjaupqry
[BUOISBIOQ reardongns 03 ayerodwa 15910} U92ISI9AD Ul punoin Ieznod 2 O (‘JJOrYDS) SMIDISLID SNjjaAIDqly

IezZnod

ey [ealog 1S310J D2J14 Ul PUNOID) 2 oY (‘UMydS ¥ qIV) Suanyfuod snjjaupqry

arey reoidongng uanoy suRdsor3uy Teznod (pAO[T]) Snjja4vyiund snjjaipqry

arey reardongng 15210} wiadsor3ue ur punoln Teznod (309d) sniodoajniand snjjaawqry

ey drerodwa ], Surarg N/BYELTy) req "D’ A pjod1o4anb sniodsipunqy
uowwo) eordongns o3 9jerodwa, youelq “unr ‘peap ‘SuIAl] snoaangy ‘sisdounisv) o)sewred (pAo[) supiagnd sniodsipunqy
[BUOISEIO(O eordon oy [esrdonqng youelq ‘peap ‘UIAT] suradsorguy uapIeAky (‘s1og) snaindindoasnf sniodsipunqgy
[euoISBI20 reordongns 03 erodwa], dwnys ‘youerg x1pg ‘smmdod ‘snurd Upquippmbry ‘wmuownuui) 103urS (‘[ng) swua1q sniodyioqy
ERlichiiibale) uonnqLysi(q Prensqng JSOH soroadg

eury) ur sazodAjod jo ISIOoyd pajejouue Uy | dqe],

pringer

A



Mycoscience (2012) 53:49-80

52

dwms ‘uanox

xiog
‘snoaang) ‘snndog ‘snuig ‘vadng ‘Xuvy ‘sniadunp

uowrwo)) Jerodway 03 [BATOg ‘youelq Yunn ‘pedp ‘SuIAr] ‘vrwo1d1) ‘viuasoy) ‘viniag ‘1ady ‘saiqy uapIeAly (‘1) pyruvx vipo.suy
uowrwo)) qrerodwa ], u9)joI “Yuni) ‘peap ‘SuIAlg sutrodsor3ue Iayjo pue snun.tg uenx 'S'H 2 e ‘DA 18upm vipojuy
[eUOISBOO() Jrerodwa, dwnis ‘uoynol ‘youelq ‘Yunij, snuld ‘Dadld XL ‘$1qY Yuoq ([09d) SMULIOfi1aDA DIPOLIUY
[eUOISBOO() reordongng yuniy, snuid "qID) 29 USPIBAKY DPIPLOS DIPOLUY
[eUOISLI0() Jreradwa) 0} [ealog U)ol “yuniy, Snulg ‘vadld ‘XD ‘DuupySuiuuny) UOPIRAKY 2 "q[ID) (IIXeq) SISUYIIIS DIPOLUY
uowrwo) dreradwa) 0} [ealog dwnis ‘uanor ‘youeiq Yuniy, sudsouwAS 10Ujo pue snulg ‘vadid XUDT ‘Saqy yuo( (‘1) S1pLIds DIpoLJuy
arey Jerodwa) 0) [alog uanoy snulg ‘Dadld XD ‘$21qY BIOWIAIN 2 [[BAUDY paavuirid pipojuy
uapIeAky
arey eordongns 03 derodwa], uanoy suedsor3ue Ioyjo pue sno4ang (pIequioT 29 UOSPIABR "M "¥Y) P2IDL2]0 DIPOLIUY
o1y ‘vioydog
dwnys ‘uonor ‘Simy ‘Xnypg ‘snodang) ‘snunig ‘snndog ‘suvidnp ‘snsv,y
uowrwo)) reordongns o031 9jerodwa, ‘YourIq Yunn ‘peap ‘SUIAr] sisdounypqojok) ‘syja) ‘vpmag ‘SnyIuvjry ‘Aady yuo(q (SnIn) VN 2 “Iog) pjodnyvu vipojuy
[eUOISBIO( drerodwa], dwms ‘uenor “yunn ‘peaq SN242N10) ‘wo(q 2 ¥ Mg pLodsoLovuL DIPoLUY
[euoISed0() qrerodwa ], U9))OI “YunrJ, snndod B[OQWIN 29 1B ‘D’ A PUIDINDI] DIPOLJUY
[euoIsed0() Jerodwa) 0) [ealog Uua)oI ‘youerq ‘yunij, snuig B[OWQIN 29 [[BAUDY DuLILful DIPOLJUY
[eUOISBOO() reordongng youerg snuid m) g % ed ‘DA SISuaupyssuvny vipojuy
arey Sreradway, yunig, avydoddigy uopIeAKy (‘seaq) sevydoddiy vipo.juy
uapolr snuig
uowrwo)) Jerodwa) 0) [ealog 31m1 ‘youeiq uny ‘peaq ‘Dad1d ‘XLDT ‘prupySuiuuny) ‘vrouoidii) ‘saiqy B[INUQ] 29 T8 D' A SISUaunS3u1y vipojuy
dwns snuld ‘Dadld ‘XUvT
uowrwo) Jrerodwo) 01 [eaIOYg ‘UaN0I ‘yourIq ‘Yunn ‘pedq ‘snssaadn) ‘vrupySuruun)) ‘vriwoldi) saiqy yuoq ("1]) pydiouto4a1ay vipoLjuy
arey [ealog dwnys “yuniy snulg ‘vadlg Xuvy UopIBAKY (1ISIRY] "d) DSSDAD DIpOLIUy
arey Jerodwdy 03 [BATOg dwms “qunn ‘peaq snuld ‘vadld ‘XD ‘$a1qy QD) 29 UdpIeAKY ("YIAQ) DIIUOGIDD DIPOLJUY
arey reardongng yunig, psnquing m) g % req D'A P]o21snquing vipojuy
D1 ‘XDS ‘DrIqoy ‘snouang) ‘snpmdoq
‘UOAPUaPOI2YJ ‘DINIDDI “UDquippinbry ‘Suvjsnp
dwms ‘ueynor xa1] ‘ovydoddiy ‘snuixv.,] ‘s1sdouvipqojof)
uowrwo) eordongns 03 derodwa], ‘31m) ‘youelq unn ‘peaq ‘smundiv)) ‘vpnjag ‘DSNquIng ‘SNupy 422y ‘v1jaqy yuoq (1) vpiqpp vIpoLJuy
arey [ealog Ua)jor “yuniy, snuig BOWAIN 2 T "D°A PSojnoisaa vriodouwouy
[euoIsed0() Jerodwa) 0) [ealog U901 “YunrJ, snulg ‘Dadlg XD ‘$21qy Ieznod (‘1) pu1odquioq viiodowiouy
arey [ealtog dwnys ‘uenor Yunip, $N24NQ) ‘Snuld ‘Dadlg ‘$aiqy B[OWRIN 2 T8 ‘D’ A WNSOZ1Yd DUIO]OUOUY
'ss1e "H'Y
uowrwo) reordongns 03 derodwa], dwmnys ‘uanor ‘youeiq ‘yunijy, xnpg ‘smndod ‘snuild ‘vadid ‘4ady ‘Sa1qy 29 B[QWRIN ([02d) wnso1a228ut vuiojouiouyy
NS ‘sSno1anp 'ssie T 'H'Y
[eUOISBOO() Jrerodwa, dwnys ‘uonoy ‘ssnindoq ‘snuig ‘Dadld ‘XD ‘Djniag ‘saiqy 29 B[OWRIN (B[OWIN) WnuISS1ADY Duojououy
Ebliciiinle) uonnqrysi(q qrensqng GJSOH soroadg

ponunuod | dqeL,

pringer

A's



53

Mycoscience (2012) 53:49-80

arey reardongng yuniy, snuig JI[9f 29 INIO], ‘PIARQ PIUIININD DLIOALINY
arey reordongns 03 aerodwa], ua)ol Yunn ‘peap ‘SulAl] suadsoI3ue IoyI0 pue ‘v ‘snuid UapIeAKY (309d) pa.nv vriodiny
arey reardou, yunig, WNDUOL] p1oy V' (99SSBIN) pa1pul pLnILiiny
[eUOISLIO() [eordongns 03 ajerodwa, un ‘peap ‘SurAry snouang) ‘snndod ‘vlavofip)d 420y uyef ‘H (Snn) "V'IN 2 og) syissy sniodyuviny
arey Jrerodwa, dumg snuid [N (‘SI8J) $1220.49 sniodiyuv.any
suradsorSue 1oy30
pue ‘vuiryog ‘x1pg ‘snouang) ‘snpdod ‘Snuvivjg
dwnys ‘uenor ‘sndavooyinr] upquippmbry ‘supvidnp ‘visapy
uowrwo) eordon o3 [eordongng ‘youelq Yyunn ‘peap ‘SUIAI] ‘DLDLI0Y “Wnuowpuul) ‘s1ja) ‘sisdouvisn) ‘4ady uapIeAky (Iog) vIvuoz v)a1pojuy
[euoIsed0() Jerodwa) 0) [ealog dwnys ‘uenor Yunip, vlny | uenx ‘'S'H » red ‘DA avlny; vjjaipouy
[eUOISBOO() qrerodwa, yunig, sutradsor3ue 1oyo pue snpndod e ‘DA 2 uenx ‘S'H vudys vjjaiposuy
dwms ‘uayor ‘Simy suradsorSue Ioy10 pue ‘snul]) ‘UoIpUIPOpoyy T 'S UapIeAKY
uowwo) eordongns o3 9jerodwa, ‘youelq Yunn ‘peap ‘SUIAI] ‘snoaang) ‘sisdounipqojof) ‘viniag ‘snupy 4oy (snIn) "V'IN % og) puidnsnuas pjjaiposjuy
uowrwo)) eardonqns 0y ayerodwa, u9)jo1 ‘3IM] ‘YourIq Nunip, suradsor3ue 1oyjo pue ‘smpndod ‘viyifs.io,] 120y ‘1 'S B[QWAIN ({uoQ) 117]2uio4 p]]a1pojuy,
arey reordongng uoyI01 ‘youeIq yuni ‘SuIAr] 2qa0yd ‘Snjiyovpy ‘uvquiopimbry °d ‘D'A 2 M) g stwuaiad v))a1po.uy
arey [ear0g uanoy (2P [eAuy 1svjpd vjjai1poguy
[eUOISLI0) Jrerodwa], U)ol “yuniy, suRdsorduy 1’ DA PO D]]2IPOLIUY
[eUOISBIO() reordoa], Uu2)301 “Yunig, suRdso13uy uopIeAKY (“1) nuupuiqal] vjja1pojuy
dwms ‘uenoi p3nsy ‘snulg ‘vadid ‘vionbasviap
uowrwo) Jrerodway 03 [eAIOg ‘gouelq “Yyunn ‘peap ‘SuiAry XD ‘DIUINYO,] ‘DIUDYSUIUUNy) ‘saiqy uopIeAky 2 ‘NeH "I (epnsex) vasdqs vjjaipouy
MIoL %
arey drerodwa ], yuniy, WNUOWDUULY) ‘piae 'V (QUUOL 2 PIAR( V) SUn.3nif jja1poduy
[euoISBI2() Srerodwa], yunig, snindod ‘vniag 420y Ieznod 29 ejodwe A vau1Snf vjjaipouy
uowrwo) reordon o0 1eordonqng dwms ‘youelq ‘yunig, suradsor3ue Ioylo pue ‘vuinyog ‘snuid uopIeAKy 29 peiqpury T (‘fed) puioninp 0]]a1PoLUy
arey qrerodwa, yuniy, snuid UQPIBAKY 29 B[OWRIN DJJoULLLd D]]a1p0LuYy
D1 ‘snoaang) ‘snpdod ‘Snjyovpyy
dwms ‘uenoi ‘DIYOVD ‘suvpdng ‘sndindoav]yg ‘Snjkio)
uowrwo)) reordongns 03 gerodwa], ‘S1m] ‘youelq unn ‘pead ‘sisdounisn)) ‘vauvisv)) ‘viniag ‘Snujy 4oy Ney "L (I/UI0))) PUDIUOWIdUUNLG D]]IPOLIUY
uopIeAky
[eUOISBOO() reordongng youelIq ‘yunn ‘peaq surodsor3ue 1oyjo pue snsv,J 29 ‘NeH "I (JOUI0))) DIdDJPUDIND D]]IIPOLJUY
[eUOISBOO() Jrerodwa, ua)]oI ‘youeIq ‘yunij, piyig ‘sisdouvisn)) ‘viniag ‘Snujy 420y "qQID) 29 USPIBAKY DUDILIGUWD D]]2IPOLUY
snu) ‘DYLL X1D§
dwms ‘uenor ‘snoaang) ‘vlivdoaalq ‘snndod ‘snpod ‘vijayd1p
uowrwo)) reordongns 03 gerodwa], ‘gouelq yuni ‘pedp ‘SulAry ‘suppdng ‘sisdouvisv)) ‘snuidin)) ‘vinjag ‘Aady B[OWRIN % e "D'A PAUOWDUUIIOGID D]]IIPOLJUY
Ebliciiinle) uonnqrysi(q qrensqng GJSOH soroadg

penunuod | dqe],

pringer

A



Mycoscience (2012) 53:49-80

54

[eUOISBOO() reordongns 03 gerodwa], U)ol “yuniy, XLV ‘$21qY suulD) (Iog) vpivi viiodia)
arey Srerodwa, U)oy sutredsorsuy BIOWIAIN % BIYOOIUIR L0]0OdLINYdIns piiodiia))
ey Qerodwa, yunij, D1122]2]2Y] UOPIBAKY 29 dwry pssidsqns vriodiia)

uowrwo)) reordon 03 derodwa], U9N0I ‘Yourlq Yunr ‘pea p3nsy ‘vyiy ‘snoiangy ‘snmdod ‘snulg ‘vadid ‘Uady ‘quayofey (‘I X9 "uromyds) vssids viiodiia)

[euoIsed0() [eardon o0y ayerodwa ], U9))0I “YunlrJ, snndod pysuewo (‘WJOH) vivnoyaL vLodiia)
arey reardongng youerg suradsor1guy ‘quayofey puvowniat vriodiia)

dwums

[eUOISBIO() reordon 03 derodwa], ‘uanol ‘youelq yunn ‘pea x1pg ‘smndog ‘vadig ‘snppd ‘Snujy ‘4ady yuo(q (‘1) va4ndind vriodiia)

uapIeAky
arey reordongng yunig, snupy 2 ueueyong Y'd (‘uun) ‘D) noyvio vrodiia))
arey reordox], yuniy, sutrodsorsuy udpIeAky (ewoolg 2 log) vajjaul viiodLia)
p3uLILG
dwms ‘ueyor ‘DIUIqOY ‘SNodang) ‘vorung ‘snunidd ‘snmpdod
uowrwo)) reordon 03 erodwa], ‘yourlq Yunn ‘peap ‘SUIAr] ‘SNUlJ ‘SNSSI20UYJIDJ ‘D1I2INIA]20Y] ‘DI221qQ]Y ‘UdIY opuoy Y 2 vIRYNS RN "N PINL29D] vliodiia)
arey qrerodwa ], uanoy suadso13uy ejodwe A 1yuriay vriodiia)
uowrwo) reordongns o3 9jerodway, U901 ‘Yourlq Yunr ‘pea snpndog ‘snulg ‘Xupg 420y ojsewted ([[opun °S) vsjaoxa viiodiia)
arey qrerodwa ], U901 “Yunlrj, sutrodsor3ue pue snuig A0ATY "g 29 191 ‘N (P1oY V') 11p1avp vriodiia)
arey eordon o0y [esrdonqng Ua)oI “yuniy, sutradsoi3ue 1oy10 pue snujy nA\ 'H Suays 2 1 ‘D’ A DIPIIUNISSpAd viiodiia)
QIoATY g
arey [eoidongng uanoy swadso13uy 2 1R1d ‘N (‘UUSH) SU2ISUIDI0UDIND DIL0d1ID)
dwnys ‘uanolr D] ‘SNOUINQ) ‘SNUNLG ‘Snulg
uowrwo) reordongns 03 derodwa], ‘YourIq Yunn ‘peap ‘SUIAr] ‘DI ‘SNSSID0UIYLIDG “DAIIIUOT ‘DIZIQ]Y ‘DIODIY ‘quorey ([[WINJN) pupnyovp viiodiia)
uowrwo) reordongns 03 derodwa], dwinys ‘youeiq yuniy, snuig uapIeAKy (pAo[]) snauvisnd sniodounisny)

[eUOISBIO orerodwa], 91301 “Yuni) ‘FurAT] snuig ‘osyuin ez 2 uasie] ['IN (‘DQ) SHIsa42] priodossLg

[eUOISBIO() Srerodwa], u9)j0I “YunI) ‘peap ‘SuIAl] sndivoopog ‘wmipLionq m) g ® req DA 1divdopod vimazivpuog

[eUOISBIOQ Srerodwa], peop ‘SuIAry Dol 108uIS (‘[oNnQ)) PUDIUOUL DIMIZIDPUOY

[euoIsed0() qrerodwa ], dumg SNI4IN0) 103u1g 29 A9syepuoq (“1) 142)ay42q PIMaZIDPUOY
arey qrerodwa, peap ‘Surary be¥izgs ojseured (A9SHEPUOY) 1XD] S2KUI0AIDIDPUOY
arey Jrerodwa, 35910} wradsouwAS ur punoin Ieznod 2 oY () psowwnbsgns sisdojajog
arey Jrerodwa], 1$910J $M2.4a1() Ul PUNOID) 123urg 29 Adsuepuog (Y3d) vasus sisdojajog

snuijf)
dwms ‘o1 ‘x1pg ‘vruIqoy ‘snuwwyy ‘snmdod ‘Snuvip]g
uowrwo) reordongns o031 9jerodwa, ‘youelq Yyunn ‘peap ‘SUIAr] ‘SUDIENL ‘SNUIXDA] ‘DUDIUAL] ‘DINjag ‘Snupy s1ey] d (‘s1ed) psownf viapuvyialg
SHIA ‘snud)
‘DL DSULILS X1DS ‘Daundpy] ‘DIRYSIPMI2ZI
‘snndog ‘snuig ‘Snpvd ‘sndipooyiry uvquinpinbry
XD ‘SUppsnf ‘viuanyoq ‘snoi ‘sisdouvipqojof)
dwms ‘uoynor ‘3imy ‘vrwo1d{1) ‘viuasoy) ‘sisdouvisv)
uowrwo)) reordongns o031 ayerodway, ‘goueIq “Yuny ‘pesp ‘SurAry ‘vauviIsn) ‘vyNjag ‘Snujy 4oy ‘xvundoyjunoy s1ey "d (PIIIA) PIsnpp piapuvyialg
Ebliciiinle) uonnqrysi(q qrensqng GJSOH soroadg

penunuod | dqe],

pringer

A's



55

Mycoscience (2012) 53:49-80

[eUOISBIO() reordongng uanoy suRdso1guy e DA Aoutu o110
arey reardongng Jsa10J wadsor3ue ur punoin e ‘D' A pLodo.ovui v1113]10)
[eUOISBIO() [eoidongng 1SAI0J PAXIW Ul PUNOID) NN (STIND) V' 2 Ieg) p]02120f D1d141]0D)
[BUOISEIO(O eordongng durmg sndavooyry uapreAky (‘red) miodnp pidnigjo)
arey qrerodwa ], durms suradsorguy 1’ "D’ A PSSDUAD DIJLIJ0D)
uouwruo)) reordon 0y oyerodway, 1SQI0J PAXIW Ul PUNOID) [y (‘boer) vowowmuuid vio14370)H
arey [earog 1S2I0J PIXIW Ul PUNOI) T’ "D’'A P]0du21gD DIILIIO)
[eUOISBOO() [eatog dwms “yyunigp, snulg ‘vadnd ‘saqy Teznod 2 1oy (1) s1ypa.toq s1ys£2000ui1])
puIqDS ‘Snuld ‘vadid
uouwruo)) [eordongns 0} [earog U9)J0I ‘youRIq YUNIJ, Xup] ‘smaadung wnplionq ‘vnupySuiuuny) ‘saiqy uLndg (‘1) SMpSnA $20£102.49u1)
sutrodsouwA3 pue surradsorSue 1ayjo pue ‘X1pg
[eUOISBIO() [eordongns 03 derodwa], dwnys ‘uapolr ‘yourlq Yunip, ‘Snulg ‘Dadlg ‘XD ‘pruupySuiuuny) ‘viniag ‘saiqy oIy (yI1eg) 1npviqpui) sa28ut0a.42u1)
uowwo) Jrerodwdy 03 [earT0g dwims ‘uenor “yunij, snulg ‘vadnd ‘Xuvg ‘sisdounipqo)df) ‘saiqy ulndg (‘3srey] 'J) Swaj s208ut0a.1u1)
smuj) ‘v ‘snouang) ‘snunidg ‘smmdoq
dwms ‘snuviplg ‘smypuvidig ‘suvpdng ‘avydoddipy
uowrwo) [eordongns 0 earog ‘goueIq “Yyuny ‘pesp ‘SuIArg ‘SNUIXDA] ‘DIUISOY)) ‘DINJag ‘SNujy 420y [N (‘1ng) £0]021un vuaLia)
[BUOISBIO) reordongng peap ‘Surary sutrodsor3uy uasuey " (YOSZIO[Y) NuUaLau vua.LIa))
ey [eordongng S, suradsorsuy uopIeAKY ([[LUN]N) Suaosauriquin s1sdoriodiia))
[eUOISBIO() reordongns 03 derodwa], U9)J0I ‘yourIq ‘Yunn ‘peaq DL X1IDS ‘ADQUIDPINDIT 120V Dpisuewo( ([[oWOy) Su2Isvusa. sisdoriodiia)
p3nsy ‘v3uLILS ‘snoang) ‘smndod ‘snuig
uowrwo) reordongns o3 ajerodwa, dwins ‘uepor ‘youelq Yunij, ‘Dol ‘XD ‘sniadiung ‘onupySuruuny) ‘saiqy UapIRAKY 2 "qIID (‘s10g) ppronu sisdoriodiia)
qm w
arey [eatog uanoy sudsouwAn uopIeAKy (praeq 'V 2 u0]) 11o172( sisdoriodria)
dwms snouong) ‘snndoq
uowrwo)) [eordongns 03 9yerodwa], ‘U9))0I ‘Youriq ‘Yunn ‘pea ‘SNUl XD ‘SUpISnf ‘SnuIxni, ‘vpniag ‘4ady nysuewo(] (sa1g) suaosaagid sisdoriodiia)
arey [earog dwms ‘youerg pUIGDS e DA 2 NX [ vnda sisdoriodiria)
ey Srerodwa], udnoI ‘yourrg snpndod uopIeAky (osewlreq) vawiaLo sisdoriodiia)
[eUOISBIO() drerodwa], uanoy snpndog uopIeALy (e[opesalq) puliqosuod sisdoriodiia)
[BUOISEIO(O qrerodwa ], dwnys ‘youeiq Suniy, smuy) ‘snpndod B[OWRIN 2vuavpq S18doi1odiia)
[RUOISEIO(O) reordongng yunij, suradsorguy ey "1 (Iwo)) suadunnuvinp sisdoriodiia)
[BUOISBIO) qrerodwa, yunn ‘SuIAry xnog ‘snndod ‘v1uasoy’) D{suewWO( (‘JIOWWOS) vuLi1ouy s1sdoriodria))
uopIeAKY
arey [earog uanoy sa1qy 29 O)SBULIR] ‘ZOUNN SU2IS2L31U0qID S1sdoriodria))
D1 ‘SNOLINQ) ‘SNUNLJ
uowrwo)) reordon 03 erodwa], U901 ‘Yourlq Yunn ‘pea ‘snindog ‘snuid ‘Daadp] ‘snuidiv)) ‘vinjag ‘4ady yuo (dwoorg 29 YIog) SuvpLia piiodiia)
arey reordongng Simy, suRdsorguy QIOATY g 2 URIJ ‘N SMDNINUL2A DLI0dLID))
uopIeAKy
[BUOISBIO) reordox], 21301 “YUnig, snuig ‘vijayYdIp 2 ueueyong Y'd (‘uun) ‘D) vuvioj vrodiia))
OUALINIIQ uonnqrisI(q Jensqng LISOH soroadg

penunuod | dqe],

pringer

A



Mycoscience (2012) 53:49-80

56

ua)ol1 ‘3im)

swradsor3ue I9Ul0 pue ‘wWnuingiA

uowrwo)) eardongng ‘gouelq “Yunn ‘pesp ‘SulAl] s15d0oLS “uo.Lpuapopoyy] ‘vruod ‘vijjouv) B[OWRIN % e D' A SMvjjoun] s228uio]o£)
[euoISBI00 eordon 03 reordongng yuniy, sutradsorsuy "1 snasnf $206u1012£)
[euoISBI0Q reordongns 03 gerodwa], udyI01 Yuny ‘SuIArg snud Ieays (30od) smvajoa sniodoydii)
arey reordongng yuniy, snuig Suez "IN % na "H Juays sisuauis sniodoydfi)
arey reordon 03 reordongng peeq swradsorsuy uopIeAKY (YoSziory) 1M1pfja; s1sdojorio)
dwms suadsor3ue
[euoIsedI0 [eordon 03 Teordongng ‘U001 ‘YoueIq Yyuny ‘SuiAry 1yjo pue ‘snydiziz ‘snouang) ‘soaldsoiq uopIeAky (‘1) vsoumn.is s15dojorio)
uowwo)) eordon 03 reordongng dwnys “unn ‘peaq sutrodsorSue 19yj0 pue vVIYy 3ua], (yosziory]) prvumsuns sisdojorio)
arey reordoxy, yunij, suradsorSuy Sua], (pAor) pviordoazaa sisdojorio)
swradsor3ue 19yjo
uowwo)) reordon o0y 1eordonqng dwnys “unn ‘peaq pue ‘vifiSuvpy ‘sisdoun|pqojol) ‘v1221q]y ‘DIOVIY uapreaky (‘s1og) puozdjod sisdojorio)
uopIeALy
arey reordoa], peaq suRdsor3uy 2 zounN (pAo[]) suasiioiqo)s sisdojorio)
[eUOISBIO) [eordon 03 Teordongng dwms ‘youelq ‘unigp, suadsor3uy [ (1eg) pivaadpd sisdojorio)
arey reardou, peaq suadsor13uy uapIeAky (‘JUOIN) puisifq sisdojorio)
[eUOISBI00 reordon o0y [eordonqng dwnys “quniy, sutradsorSue 10y10 pue ‘smjyovpy ‘vIILIY uapIeAKy (I10g) vonajoouuntq sisdojoirio)
snydiziz ‘wmdpg
uowrwo)) [eardon o0y ayerodwa ], dwims ‘youerlq “yunn ‘peaq ‘SNo4anQ) ‘vIjay ‘v1842qID( ‘PUOUUY ‘DIIDIY Suay, ("y3uny[) psadsp sisdojorio)
pRY 'v'd
ey [eordon 03 [eordongng dwnis ‘uanoy snuld (Kempoy] 29 pue[e[D) DIIUDUISD] D]]211II]O)D)
arey reoidongng Jsa10J wadsor3ue ur punoin 1ou10)) (pAorT) prordgns 1121914310
arey reordongng uonoy suRdsor3uy e "D’ A PS0qoi3qns v]]a1d143j0)
uopIeAky
ey reordongng 35210} wiadsor3ue ur punoin 2 Ieznod ‘oY (PAOIT) S11gp122]qo v]1a13143]0)
ey reordongng 35210} wadsor3ue ur punoin B[OWRIN % 18] D" A SMULIOfINI1ADU D]]21D111]0D)
15210} wradsor3ue [y
[eUOISBI00 eordon 03 eordongng ur punoi3 ‘dwms ‘uenor ‘yunij, snuid ‘sndipooyiry ‘vsnquing (snIn) VN 2 0g) suapuadap pj1a1o143]0)
uowwo)) reordongns 03 gerodwa], 15210} wadsoISue ur punoln req ‘D'A 1M DIdLIII0D)
[BUOISBIO(0 [eoridongng 15210) wadsor3ue ur punoln uapIeAKy 2 [USH ‘ML ‘QWIY DIDINLIIA DIDLIIJOD
arey Srerodwa], dwrms ‘uenor ‘Surary 3nsy m) g 2 req ‘D' A Pjod13ns] vi1driijo)
[eUOISBIO) [eordon 03 reordongng uanoy swradsorsuy ’q ‘D' A Stuuaiadgns vid1ijo)
[eUOISBIO0 reordongng 15210} wadsor3ue ur punoln .’Q DA pulds p1orjo)
[BUOISEIO(O [eordon o3 [eordongng Jsa10J wiadsor3ue ur punoin 3ua], (‘A9]) Sap1042pIs DIILIIOD
arey eardongng Jsa10J wiadsor3ue ur punoin) uopreAky (‘JodeM) prydosdd viorigjo)
[BUOISBIO) derodwa) 0) [eatog Jsa10] urredsouwA3 ur punoin gy (1) stuua.tad p1o1i3]0)
[eUOISBI00 reordongng 35210} wiadsorue ur punoin [y (1) 12usvjuout v1oLIIj0)
9OUALINIOQ uonnquisiq Jensqng LSOH soroadg

ponunuod | dqeL,

pringer

A's



57

Mycoscience (2012) 53:49-80

[euoISBI2() oerodwa, yunij, sno4ang ‘vang ‘Xuvy ‘vmiag oj)sewnred ('yed) pavydojoy vuriaui)s
[BUOISEIO(O reardou, uonolI ‘youelrg suadsorguy 'sarg (eg) pioydopnyd vuriau
uopIeALY
[BUOISBIO) reordoxn 03 reordongng u9)j01 ‘3IM] ‘YourIq YUNI], suRdsor3uy (owoorg 29 yog) vioydouply vriodourydyq
prRY 'v'd
[BUOISEI0O reordongns 03 9yerodwa], yuny ‘SuIAry suwradsor3ue I9Ylo pue ‘uoipuapopoyy ‘vjniag (owoo1g 29 I1og) Sdaoissni 23avyo0uryds]
[eUOISBIO() reordongns o031 9jerodwa, youeiq “yunij, swradsorsuy uopIeAKy (wooiq 29 I1og) sdaoifini 239vYyo0uryos]
arey reordongng youergq suadsor3uy uopIeAKY (‘WON) pLod{yon.iq a1avYyd0uUIyIT]
sutrodsor3ue
uowrwo)) reordoxn 0y reordongng dwmys quni ‘SurAry IQUJO pue ‘Upquippmbr] ‘vulipnsn) ‘viovdy uopIeAKY 2 "q[ID) (‘SId) PSO.IGDIS V]IV
arey Sreraduwa, yunig, snujf) 1eznod 29 ‘poy (‘wsaq) vsuvdxa vriodonyuody
[eUOISBIO() Jreradwo) 01 [eAIOYg youelq “yunig, snuig pisuewo (‘saxg) suaasaany sniodoynuoldiq
arey [earog youelq “yunig, D221 ‘sa1qy ysuewo (saxg) snuinisnid sniodojuoldiq
[BUOISEIO(O) reardor, youergq suadso13uy 108uIS (‘A9 X2 "s1ad) snyjisnd snundof1onq
uowrwo) rerodway 03 [earTOg dwims ‘yourlq yuny ‘SurAry snulg ‘vadcid ‘Xuvy proy "v'd (Is1ey] 'd) suajpnbs snjuoyoiq
ey qrerodwa, SuIAT x1psg Zo1[1Q 29 Dysuewo (‘[onQ) stusadwind snuoydnq
dwms surrodsor3ue 1oyjo pue ‘vijif
uowrwo)) eordonqgns o3 9jerodwa, ‘31m) ‘youerq yunn ‘peaq ‘snunad ‘snpndod ‘vijapy ‘sisdoupipqool) 4oy uapIeAky (‘1) Sap102.421s vIUOAID(
[eUOISBIO() Jrerodway 03 [eaTOg 31m) ‘youelq ‘peag XS ‘SNodang) ‘SnLI0) ‘Snujy 420y UQPIBAKY 29 "q[ID) (‘UTOMUDS) DID]]2INIS DIUOLID
dwnys ‘uenor snpuidpg ‘x1pg ‘snaiang) ‘aqaoyd ‘vijap
uowrwo)) [eordongns 03 9jerodwa], ‘SIm] Yyunn ‘peap ‘SuIAr] ‘SUpISnf ‘Snoi] ‘vaupisn)) ‘vinjag ‘SNujy ‘4ady Juo (‘JoWwWOoS) S1jou IUOLID(]
pi1] ‘s020]duikg
s18dooAS ‘vuiryog xins ‘snouang) ‘snpmdoq
dwms ‘Simy ‘suppdnp xapf ‘sisdounipqojok) ‘sndavipi)
uowrwo)) [eordongns o3 [eazog ‘goueIq “Yyunn ‘peap ‘SurAry ‘Sn)LL0)) ‘SNSpAa)) ‘DNgag ‘Snupy Aoy ‘saqy 123urg 29 A9spepuog (‘[ng) £0]0214) s1sdoappanq
uowrto)) Jrerodway 03 [eaTOg yuni ‘peap ‘Surary ppniag ‘Snupy ‘4ady e "O'A (pAor) sisuauis sisdoajppanq
BWIYSOY
[euoISeI2() [eordoxg, durms suadsorguy 2 pjozew] (900))) vaindind sisdoajppanqg
xyos ‘smndoq ‘4vquivpmbry
uowrwo)) reordongns o031 9jerodwa, youelq “Yunr ‘peap ‘SuIAry ‘SuppSnp ‘Snuixvd,] ‘viuasoy) ‘pvliv) ‘vmiag 101ydS [ (uoyjog) vsosv.Lfuod si1sdoajppanq
[eUOISBIOO) [eordon o3 eordongng peop ‘SuIAry suRdsor3uy 008S " 2 "0oeS (1sIey] ‘J) puvoul pappavdq
surrodsor3ue Iayjo pue ‘snuij)
uowrwo)) reordonqgns o031 ayeradwa, dwms ‘uenor “yuni ‘SuIAT ‘vniy ‘snodang) ‘smndoq ‘Snuixni,] ‘sisdounisn)) BPNSB A 1ISUIYOIP DIJDPID
swradsorgue
dwnys ‘uonolr IoYJ0 pue ‘w1 ‘S18dodf§ ‘snouang) ‘sndivooyiry
uowrwo)) reordongns o031 9jerodwa, ‘youelq Yunn ‘peap ‘SUIAr] ‘sisdouvnqo]ok) ‘sisdouvisn)) ‘vauvisp)) 420y BIOWRIN 29 1o D' A (Hog) snonuniax saouio]o£)
surrodsordue
uouwrwo) eordon 0y ojerodwa], dwms ‘uenor “yyuni ‘SurArg IoYJO pue ‘s1sdoaf§ ‘snouang) ‘vijjown)) ‘4ady Jed (JUOIN) Snu1dDgD] §22410]12K)
uowrwo)) reordon 0y reordongng dwrms “yuni ‘peaq suradsorSuy ed (Y1eg) sniodnyas sa0(uio]o)
0UALINIIQ) uonnqrysi(q Jensqng LISOH saroadg

penunuod | dqe],

pringer

A



Mycoscience (2012) 53:49-80

58

arey reardoury, uanoy suadso13uy ssnN ([[LLIN]N) punxaj viiodio,]
[euOoISBI0Q eordongns o3 9yerodway, dwms ‘peop ‘Iurary snaaangy ‘sisdounipqojof) B[OWIAIN 29 UosseL] (‘1818 *J) visngod vriodynuo,]
arey reordon o0y Tesrdonqng youelq ‘SuIAry suradsorguy e ‘O'A (pAor) pypisnd vriodyuio,]
uouwruo)) qrerodwa, Surary p3uLIS ‘vioydos ‘vIUIqOY ‘VIIUNG ¥0009 2 M) “M'q ‘e DA vwdund vriodiiuo,y
smuj) oy ‘DSULILS
xXypg ‘snodangy ‘snunid ‘snmmdod ‘uopuapoj)ayd
SSNPD ‘DA2INUOT “WNAISNSTT ‘SNUIXDA ]
dwms ‘sndp,] ‘souldsorq ‘wmuowpuul) ‘snsnia))
uouruo)) reordongns 03 derodwa], ‘YoueIq Yunn ‘peap ‘SUIAr] ‘supa) ‘vlav) ‘snuidiv)) ‘vinjag ‘Snupy ‘Aady gy (Isxey] d) viviound vriodynuo,y
uosser] (Uossery
arey reordongng yunn ‘peaq sutrodsorsuy 2 anenbo( ‘piae(q "vy) vivoundopnasd vriodinuoy
B[PWSIN
uowrwo) drerodwa], dwms ‘yunn ‘peap ‘SuIAry oydoddiyy ‘snusvavjg 29 uossel] (uyer "H) vjodiavydoddry vriodiuo,y
B[PWRIN
[BUOISBIO) Jrerodwo) 01 [eatOg dwms “yunn ‘peap ‘SuIAry snulg ‘XLvy ‘Sa1qy 29 uosserq ([qeuyos 29 "YIS[Y) 131y vLIOdIUO ]
uossery
arey qrerodwa, yunig, sutrodsor13uy (uosserq 29 anenbo ‘paeq V) p10242 vLOdIUO]
[BUOISBIO) eordoxn o0 Teordonqng yunij, swiradsor3ue 10y10 pue sisdouv|pqojof) e O'A 2 M) g vaprosdija vrodyiuo,]
UOIPUIPOPOYY “WNLIDN “ADQUIDPINDIT “Win.igsndr]
uowrwo)) [eordon o3 [eordongng dwnys “qunn ‘peap ‘Surary ‘SN1] “umApuapo.a]) ‘sisdouvisn) ‘vijjauin)y e ‘D'A SISuapuunq viiodinuo,]
arey eardonqns 0y aerodwa, U9)J01 YunliJ, snuy) ‘viig ‘snadangy ‘smpndod ‘viniag ney "1 ((A97) vavydopoy.a vjja1nuioy
arey reordongng yunin ‘peaq suradsorguy ‘NeH "1 (IuI10)) viodisowunf vjjaruo.g
dums smup) ‘oLl XS ‘snosan) ‘snunig ‘smmdoq
uowwo) reordongns 0} [earog ‘youelq yunn ‘peap ‘SUIAI] SSNIDPY ‘SUppSng ‘SnuIxXpay] ‘snuidin) ‘vpnjag ‘ady XY [ (1) SNLUDIUIUOS SIUO]
sutrodsor3ue
uouruo)) eordoa], dwnys ‘youerg I9UI0 pue ‘Unquinpmbr ‘DSnquing ‘v1IdnIY UOpIBAKY (YOSZIOTY) SHADY UOpoav].
arey reordoxy, yunig, suRdsorguy ‘uun) ‘o (Ieg) visodiadns vioydojjaqoyy
dwns
[BUOISBIO) reordoxn oy Teordonqng ‘a0l Yunn ‘pedp ‘SulAr] SnoINQ ‘SNAApI0YIr] ‘DoUDISV)) TIM (JForYdS) pounday vuipnisiy
[BUOISBIO) reordongng yunij, sutrodsor3uy 108u1S (yIeg) suvndiuvut snjajoqoqig
[PUOISBOO() [eordongns 0} [earog dwms ‘youeIq ‘yunip, snulg ‘adnd ‘XD ‘snssaidn)) o)sewred (\DQ) Muvjpva vL10doiql
dwns
uouwruo)) reordongns 03 gerodwa], ‘gouelq yunr ‘peap ‘SulAr] surrodsouwAs 1oyjo pue ‘snuid ‘sa1qy oiseurred (“o9d) psopnoIpvd v1iodoiql
uowro)) derodwa) 0) [eatog dwn)s ‘uenor “unip, snulg ‘vadnd ‘XuUvJ ojsewrred (‘3odS) wmdAssos vriodo.qi
[PUOISBOO() eordoa], uanoy psnquing UUQY ("Sa1g) 11SUay]0A DIYISD]OAD ]
[PUOISBIO() reordoxy, yunij, surdsor3uy azyuny] (‘'y3ung) psopnisnd DIYISPIOAD,
[eUOISLIO() [eordon 03 [eordongng udnoI ‘yourrg s&yompsopyd ‘vsnquing 1seAeqoy] voroddiu p1yIsvjoan,]
uauNUUTY| 29 B[OWSIN
[BUOISBIO) [eordongns 0} [earog dwn)s ‘uenor Yunif, snulg ‘vadnd ‘XLUvJ (snm) VN % o) 40]021Uou s vySDATg
OUALINIIQ uonnqrisI(q Jensqng LISOH soroadg

penunuod | dqe],

pringer

A's



59

Mycoscience (2012) 53:49-80

[eUOISBOO() eordoxn o0 Teordonqng Surary xmoja(q noy Sulq wmapdymu vuLIpouns)
jsa10J wradsorSue
uowrwo) reordongns o3 9yerodwa, ur punoi3 ‘dwnys “yuni ‘Surary smuy) ‘snadangy ‘sisdouvipqoidl) ‘sisdouvisv) srey] d ('SnIn)) wnplon] vudpouns)
[BUOISBIO) reordoa], dwrmys ‘Surary suradsor3ue 1oyj0 pue ‘wnidpg ‘snjyovpy 'SoIg WINUDI]AUYIOY DULIDPOUDL)
[eUOISBOO() [eordon 03 reordongng dumg sutrodsor13uy ‘18d (SQAN) winsoqqis puLiapouns)
[eUOISBIO() reordongng yuniy, suRdsorsuy 1ed (1) wnmpo1LI0f DULIZPOUDL)
18910]
[BUOISEIO(O) [eardour, urrodsor3ue ur punoi3 ‘peag suadso13uy ‘yed sadixayf vuiapounsy
arey reordongng yunij, suradsorguy eg gD (‘1) $nss0jod puLiapouns)
puydg ‘snpuidpg ‘snoaang) ‘veIpI041g
‘DAUDIAID]G ‘SNUDID] ‘SNAOP “SNJIYIDIA
UDQuIDPIMbYT WNAISNSIT ‘DIUI04)SL23D]
dwms ‘vaday ‘sisdounipqo]dol) ‘wmuowpuul) ‘vqia)
uouwrwo)) reordon 03 ojerodwa], ‘goueIq “Yyuny ‘peap ‘SurAry ‘vuraonsp?) ‘sisdouvisv)) ‘snupy ‘vizziqry ‘viopoy Jed (1) 2IpAISND DULIZPOUDL)
durmys ‘uonox snut]) ‘piyi x1pg ‘snodang) ‘smmdod ‘sndinooyiy
uowrwo) [eordongns o3 [eatog ‘youelq “Yunn ‘pedp ‘SuIAry ‘DLIINAJ20Y ‘S1]2)) ‘DAUD) ‘DInjag 420y Jed (‘s19d) wnipuvjddp puLiapouns)
[eUOISBOO() reordongns 03 erodwa], yunig, sutradsor1duy uopIeAky (\14) $18U22110310d DUILIZIOIST]
dwmys ‘uenox smuj) ‘oniy xyps ‘snosan) ‘snmdoq
uowrwo) reordongns 03 deradwa], ‘youelq Yyunn ‘peap ‘SUIAr] SSUIDW XD ‘Suppnf ‘vruasoy)) ‘vlin) ‘vpnjag 123urg 29 Adspepuog (I1og) 115041 viypUN,]
ey [ealog dwmys ‘Surary puigng uenx ‘S'H 2 e ‘D'A (ovyz "qr) aviny; viypun,g
[BUOISEIO(O [eordon o3 [eordongng yuniy, sutradso1duy ‘1ed (YOSZIO[Y]) puiuoa) vippun,y
[eUOISBOO() reordon o0y [esrdonqng dwnys “unn ‘peaq sutradso13ue 19yj0 pue vaaIy 103uIS 29 A9syepuoq (“1J) vo1vs vIPUNY
uapIeAKy
[euoIsed0() [eordon o3 [eordongng yunn ‘pesap ‘SUIAI] sisdounisn) ‘vauvisn) 2 "q[ID (SnIN) "Y' ¥ Iog) 1on3v.ds sisdojnuo,]
dwms snulg
[euoIsedd() [eordongns 03 [earog ‘U901 “Yuny ‘peap ‘SuIAr] ‘Dadlg ‘XD ‘DuupySuruuny) ‘viriawoydfi) ‘saiqy saey "d (‘uromyos 2 "qry) vaso. sisdojnuo.]
arey reoidongng yunij, suRdsorguy uopIeAKy (pAor) myoradopnasd sisdoiuio,y
o1y ‘snpdod ‘snuig
uouwrwo) [eordongns 0 earog dwms “yyunn ‘pesp ‘SurAry ‘DaOIJ XMDT ‘SNUSDID]T ‘DINJag ‘SNUJy 420y ‘Sa1qy s1ey] d (‘mS) pjoonad sisdojnuo,]
uopIeAKY
[BUOISEIO(O eardongns 0y ayerodwa, yunx ‘SurArg suadso13uy 2 "q[ID (SnIND "V'IN ¥ og) stusnypd sisdopuo,]
[euoIsed0 Jerodwa) 0) [ealog un ‘peap ‘SurAry XLDT 103urg 29 A9syrepuog (‘[[A) Syypudiffo sisdojnuo.y
arey reordongng Surary WNUOWDUULY) uopreAky 2 ‘quo (yreg) vsoaru sisdopnuo,q
arey Jrerodwa, yuniy, viyLL uopIeAky 2 ‘qIo (‘mIopun)) avijoul sisdojuo,y
dwinys suRdsor3ue 1oyjo
uowrwo) [eordon 031 9jerodwa, ‘uanol ‘youeiq Yunn ‘peaq PUR ‘DIUPMID] ‘Snulg ‘DPHUpYSUIUUNY) ‘DIUDISD)) [ostary] (1) 122/ sisdojuo,y
arey [eardou, yunij, suradsorguy Djozew] (S9N 'L 2 dwn[g) vauivd sisdojuo,]
uowrwo) Jrerodwdy 03 [eaTOg UdNoI Yuni ‘pea snulg ‘vadnd ‘XU ‘$a1qy Ieznod 29 ‘pod (1s1ey] "d) Mapuvlpo sisdojuo,]
[eUOISBIO() reordongng Surary pLa.440] ‘DLWO0IdLL) m) g ® .d ‘DA 2P4a.L101 vrLodiiuo,y
Ebliciiinle) uonnqrysi(q qrensqng GJSOH soroadg

penunuod | dqe],

pringer

A



Mycoscience (2012) 53:49-80

60

arey eordoa], yunij, psnquing my g 2 red ‘DA pouvisp sisdojayjounun.Ly
[BUOISEIO(O reardour, dwms ‘uenor ‘peaq suadsoi3ue Iayjo pue psnquing SnIND) VN 2 o pIvaul] 2]ay1ouup.)
uowrwo)) [eoidon o3 reordongng dwms ‘peop ‘FuIAr] sndapolyon. ] ‘vsnquing uopIeAKy (swoolg 2 Iog) 031ynf ajayjounun.io
[BUOISEIO(O [eardour, dwims ‘uenor “yunij, suadso13uy ‘uun) ‘D (MOoH) saprooydajay; sniodoaojn
dwms ‘ueyor ‘3imy
[euoIsed0() Jreradwo) 01 [eAJOY ‘yourlq Yunn ‘peap ‘SUIAr] snuld ‘vadld ‘XvT uapIeAKY 29 “q[ID (‘s19d) pjooixvy sniodoaon
DIIL X1DS ‘SN2UINQ ‘snunig ‘smndoq ‘snuid
dwnis ‘uonor ‘Dao1d ‘v1IONbasvIap] X1V ‘SNID,] ‘DIUDYSUIUUN))
uowrwo) [eordongns 03 [easog ‘youelq Yyunn ‘peap ‘SUIAI] ‘vrowod i) ‘sisdouvisv)) ‘vinjag ‘Snupy 4oy 'sa1g ("1) sno.aydp sniodoaojn
X1pg ‘Snouang)
uowwo)) reordon 0y eyerodway, dwnys ‘uenol yunn ‘pea ‘snundg ‘snpdoq ‘snuld ‘vadid ‘XD ‘DIndg ‘4ady [ (‘s19d) wnaqv.ay winjjlydoaojn
[PUOISBIO() eordon o3 reordongng uanoy surdso1duy NN (Z31ems) wingpligs wnjjydoaojn
snuld ‘Dadig ‘XuUvg
uowwo)) [eordongns 0} [earog youelq “unn ‘pedaq ‘snssaddn)y ‘vrupyduiuuny) ‘vrouwod{i) ‘sa1qy s1ey] ‘d (uejinpy) wntimidas wnjjlydoaojn
[euoISBI0Q drerodwo) 0} [ealOg udyI0I Yunig, snulg ‘vadld XuvT ppezew] (‘1) winpovajosd wnjjydoaojn
uouruo)) Jreradwa) 0] [ealog dwnys ‘uanor yunip, snulg ‘vadngd ‘XuvJ njozew] (UJ[NA\) umpLopo wnjiydoaojn
[eUOISBIO) reordoa], 91301 “Yunig, suadsor3uy Suay, (‘'se)) suauodun wnjydoaojn
uopIeAky
[euOISBI00 [eatog uanoy snuld ‘XD ‘Sa1qy (snIn) VN ¥ og) wnimuoq.vd wnjjlydoaoln
[euoISBI0Q derodwo) 0) [eatog dwnys “yuniy, snuld ‘Dadng ‘X7 ‘snssaidn) ‘sa1qy Is1ey] ‘d (1ng) wnunaigo wnjjlydoaoln
UOLPUIPOPOYY ‘SNILINT)
uowrwo) rerodwdy 03 [eaITOg Ud))0I ‘Youeliq Yunr) ‘pea ‘smndoyg ‘snulg ‘Dadid ‘XLIDT ‘Djniag ‘4ady ‘$aiqy B[OWRIN (IB[ld) pLodsiuLiaagns vriodoipjan
[eUuOISBI00 erodwa) 0) [eatog udyI01 Yuniy, snndoq ‘viniag BOWRIN ([[owoy) prourdouund viiodoinjan
[euoISBI0Q reordox], yunn ‘SuIAry sutrodsorSuy [[LUNJA] WRUDISWDI]JIN DULIIPOUDL)
[PUOISBIO() [eordon o0y [eordongng Surary sno1] 1108A)S ("UUSH 29 "SAI) WNUDLIZGIN DULIIPOUDL)
arey drerodwa SuIAry Dasiy ‘101, (PAO[T) appounsy puLapouns)
[eUOISBIO0 [ealog dwms “yunigp, D3NSy ‘snulg X7 [[LINJA] 2D8NSI DULIIPOUDL)
Jsa10J wadsor3ue
uowwo)) eordoxn o0y Teordonqng ut punoi3d ‘dunis ‘SuIAr] surrodsoI3ue I0Yl0 pue ‘vaddf ‘vsnquing ‘v1ovIY 'sa1g ('y3ung) wnordo.ty vuLIZPouns
1sa10] wRdsordue Sueyz 'O'X
[BUOISEIO(O) eordoxn oy [esrdonqng ur punoi3 ‘dwnys “yuni ‘Surary sutrodsor3ue Iayjo pue 1720 2 NSH "M T ‘0vYZ " '[ 2SUUIS DULIDPOUDL)
arey reordox], yuniy, umouyun) oeyy ‘'[ WNUISSISOUDL DULIIPOUDL)
[eUOISBI0Q reordongng yuniy, sutrodsorsuy 'sa1g (-0oeS X9 "uuoy 29 ‘saxg) nddiyd puLiapouns
arey reordongng yuniy, DIODIY 119eAAS (pAol]) 11yo1ad vuLiapounsy
Sueyz "O'X
arey [eardou, yuniy, suradsorguy 2 oeyz ‘[ wnwnduniaind puLapouns)
ey [eordoay, peaq sutradsor1suy uapIeAky (‘1) 2uLofiqio vuLiapounsy
[euoISBI00 reordongng jyunn ‘pedq sutrodsor3uy ‘yed (‘JUOIN) wininonduynu uLI2pouDs)
9OUALINIOQ uonnquisiq Jensqng LSOH soroadg

penunuod | dqe],

pringer

A's



61

Mycoscience (2012) 53:49-80

suradsor3ue 1oyjo pue

AIAGJOT "TN'IN % SuuID

uowrwo)) reordon 03 derodwa], dwins ‘uenor ‘youelq yunij, ‘snoaan() ‘snndog ‘Snuid ‘SMUIXDA] ‘DIUDYSUIUUND) (u1z[en 29 jopanog) suviiv] vyUopoyd gy
arey eordongng youerg pi12wordLi) np\ ‘H Sueys 118.4aquappy vruopoyd, gy
smuj) oy Xuvwwv] ‘v3uLILS ‘X1pg
‘vuIgDnS 250y ‘VIUIQOY ‘SNIAINQ) ‘Shunid ‘smndod
‘Snuld ‘Dadlg ‘Snppd ‘WniaN ‘D1onbasviap
‘DIYOVDI ‘sndanooyr] Upquippinbry Xivy
‘suppdng ‘sndvg wmp yduydpq ‘vnuvySuiuun)
dwnys ‘uanor ‘Simy ‘DLIDLIOD) ‘DIUISOY)) ‘S11]2)) ‘S1SdOUDISD))
uowwo)) [eordon 03 [earog ‘gouelq “Yunn ‘pedp ‘SurAry ‘vauvisv)) ‘vpngag wnjlydiuy 120y ‘saiqy npp 'H Suays (e)00D) viodiavyf vruopoyd gy
arey reordongng uanoy suradsorSuy Py 'v'd () smorquiyf sniodSjodoup gy
arey reordoa], 35210} wadsorue ur punoln 10eAS (10g) piwaffoo vlaaydwngy
swradsorgue
uowwo) [eordon o3 [eordongng youelq ‘yunn ‘pea(g I9YI0 pUB ‘SnoLang) ‘vA2fiSuvpy ‘Uvquippinbry 420y 1] (JOOH) S1mual pIuoSvXaf]
[BUOISEIO(O [eordon o0y 1esrdonqng youeIq ‘unigp, suradsor1guy uopIeAKy (‘Aneaq ") r4qu]s piuosSvxafy
uouwruo)) reordoxn o0 Tesrdonqng youelq ‘peaq o117 ‘snory ‘sndavooungq "1 (‘s19g) vuvidp pIUOSDXIE]
uouwruo)) derodwo) 0) [eatog dwnys “qunn ‘pedp ‘Surary D3NS ‘Snulg ‘vadld ‘XUDT ‘Sqy UQUOYIOY 29 B[OWRIN wmn.Lodinind uopisnqoaaiaf]
red ‘O'A
uowrwo)) eardonqns 0y aerodwa, dwnis ‘uenor “unn ‘peaq DENS] ‘snulg ‘vadid ‘XD ‘SaIqy 2 "NeH "1 ‘®pMOL 2]PIuU1IO UOIPISDGOIIIE]
uouwruo)) Jerodwa) 0) [eatog dwnys quniy, padld ‘SA1qYy UQuUOYIoY 2 18] D' A 2SUIYZUl] UOIPISDGOLIIIE]
e ‘O'A
uourwo)) [eordon o0y [eordongng dwnis ‘uenor yunn ‘SuIAr] p3nsy ‘snuig 2 NeH "1 ‘BP0, WNSOISNID2 UOIPISDGOIIIDE]
uowrwo)) eardongns 0y ayerodway, dwnis ‘uenol “unn ‘peaq D3NS ‘XLUDJOpNasy ‘Snuid ‘DiiawoidLi) UQUOYIOY] 2 T "D'A 2[PAISND UOIPISDGOIIIIE]
B[OWRIN
[PUOISBOO() drerodwa ], UQ)I0l ‘Yourlq Yunip, snunig » 18 DA (®[d) snaown.aigns sniodojdvpy
dwinys B[OWIAIN
uouwrwoy) eordon o0 Teordonqng ‘S1m] ‘youelq ‘unn ‘pesa D1 ‘SNQI0S ‘DINIdG ‘DIPIUIY “AIIY % e DA (uromyos) snaov.iddod sniodojdppy
uonol p3uLILG 133urg
[euoISLIO() Jrerodway 03 [eATOg ‘youelq Yyunn ‘peap ‘SUIAI] XIS ‘Snouang) ‘snunig ‘smpdoq ‘Snsp.aa)y ‘ady 29 Adsuepuog (‘JIoWWoS) smiopo sniodojdppy
[euOISBI0Q [earog UaNoI Yuni ‘pea DAIIIUOT LIy yord (MeH 1) sisuappdau sniodojdvyy
[BUOISBIO(O) reordongns 03 erodwa], S1m) ‘youelq uny ‘SurAry snuig ‘vionbasviapy ‘suvdLoavuiny)y ‘saiqy e ‘D'A 2 '] uenf sniodsyp) sniodojdvyy
Simy surrodsor3ue B[OWIAIN
uowrwo) [eordon 03 [eordongng ‘youelq Yyunn ‘peap ‘SUIAr] I9YI0 pUe ‘vadlg ‘wWnipionq ‘Snuidin) ‘4ady » 1'g DA (900D 2 I1og) avuwqoip sniodojdvpy
sutrodsor3ue
[euoIsBIO() 9erodwo) 0] [eaTOg youeiq ‘yunlj, IOUYI0 pue ‘snauong) ‘snuld ‘vpnjag ‘saiqy saey] “d (‘s1eqg) suvjuns snjpdojpdogy
[PUOISBIO() eordon o3 reordongng dwns ‘uenor “yunij, suRdsorguy e DA 2 M) Y'g snavy snjdopdppy
arey reordoxy, Jsa10j uadsor3ue ur punoin 1108AAS ("A9]) sad1duo] vimoppvy
18310§
[eUOISEI0O reordongns o031 ajerodwa], wradsor3ue ur punoid ‘dumyg snoaang) ‘sisdounjpqojo) Ke1ny (‘sOIQ) vsopuo.f vjofiin
OUALINIIQ uonnqrisI(q Jensqng LISOH soroadg

ponunuod | dqeL,

pringer

A



Mycoscience (2012) 53:49-80

62

arey reordongng SurAT suradsorSuy 191394 (JAg 19p uep) sniodoayoo snjououy

uowwo)) drerodwo) 0} [ealOog jyuny ‘peap ‘SurAry vniag 1e[1d ('sIod X9 "yoy) snnbijqo snjououy

arey reordongng peaq suRdsor3uy uopIeAKY % "qUID (pAo[]) 10pvynu snjououy

arey [eoidongng peaq suadso13uy e DA SMIaSmIvuL Snjououf

[PUOISBIO) reordongng dwrmys punn ‘SurAry suRdsor3uy [N (‘Fed) Snuvidlaopn] snjououy

arey [eardou, yunig, suadso13uy e ‘D' A SMDUISIDUIID] SNIOUOU]

[BUOISBIO(O Jrerodwa ], yunij, suradsor13uy e "D’ A SU22s24npul SNIoUouf
surrodsor3ue Iayjo pue ‘snuij)

uowwo)) drerodwa yunn ‘SuIAry ‘vaoydog ‘smndog ‘Sniopy ‘Sup)Snp ‘SHUIXDA] s1ey] ‘4 (‘1ng) snpidsiy snjououy

[BUOISEIO(O qrerodwa ], youelq ‘peap ‘SuIAry suadsor3ue Iayjo pue snasang e DA % I'T UBN[ SISUSUDUIY SNIOUOU]

arey reardou, yuniy, suradsor1guy e "D'A % SuorX "X'H SISuaubuipy snjououy

[eUOISBI00 reordongns 03 erodwa], dwnys ‘Surary snuy) ‘snodangy ‘Snuvip]g 19[Sod pIasomINLL2AID SnIOUOUT

[euoISBI00 reordongns 03 gerodwa], dwnys ‘peaq suiradsor3ue 19y10 pue ‘snodang) ‘sisdounipqoidrf) Is1ey] ‘d (1ng) Suvmound snjououf

[euoISBI0Q Jrerodwa, Surary sno4anQd Suep ‘D ueH smusoduiod sniououy

ey [eordon o3 [eordonqng yuni ‘SuIAry suradsorsuy r’q ‘DA % D g SmouiSivuosfiyd snjououy

ey eordoa], peaq WNLDUDY) 1’ "D’ A P]O2LDUDI Shiououf

ey dreradwa) 0} [ealog yunn ‘SuIAl] suedsor3ue Ioyjo pue sna4ang Au1o) ("YIOAH 29 SI[H) NUOSLIPUD SNIOUOUT

arey [eardour, yunig, suadso13uy >ED DA % IND g Smnov snjououy

ey [earog dwmys ‘uonoy snulg ‘XYY ‘$a1qy ojseurred (ood) psojnoigns sisdojououy

e ‘D'A

ey reordongns 03 deradwa], uayI0I Yuniy, snouang ‘sisdounisn) (e[owaIN 2 18 D" A) sntodsiixa sisdojououy

uowrwo)) drerodwa ], Suiary XLpuDJ B[OWRIN 29 UOSSBL] ("Jed) SIOLDUD] SUNI0Uf

arey qrerodwa ], SuIAI suradsorguy uenx ‘S'H » req ‘D'A ppydolipgns synoouy

dwums

[eUOISBIO( drerodwa], ‘youelq Yyunn ‘peap ‘SUIAr] snndod B[OWIN 29 UOSSBL] (‘SI19d) $apvay.L syniouj

[eUOISBIO0 drerodwa ], Surary suLradsor3ue 19y10 pue snij/) BIQWRIN % e D' A (IsIeY] "d) §149] synoouy

[BUOISBIO) [eordon o0y [eordongng youeIq ‘Yunigp, suadsouwA3 ‘swiradsorduy nA\ "H 3uoys puviuvmivy vijuopoyd Ky

[euoIsed0() eordongns o3 9yerodwa, youelq ‘Yuny ‘peaq D3ULILS 13ue] g avduiils vruopoyd gy
sutrodsor3ue

[euoIsedd() [eordongns 0} [earog ua)oI1 ‘3im) ‘youelq ‘pea IQUIO pUR ‘Snouang) ‘Upquinpmbry ‘vpnjag 420y YISO A 29 Io3ue (‘s1od) vympv4 vyuopoyd gy

[eUOISBIO) reordongng youergq suadso13uy npA\ ‘H 3uays mivpnqifaoapiotod vijuopoyd Ky
uanolr suriadsor3ue Iay)o pue ‘UoLpuapopoyy

uouwruo)) [eoidongns 0} [ealog ‘31m) ‘Youelq unn ‘peaq ‘Snoaan() ‘suvpdng ‘xaj ‘snjlio) ‘vniag YIAISIA 29 J3ueT ("peIyds) vxopnivd vyuopoyd gy
dwns surrodsouwA3 pue swadsor3ue

uowrwo) [eordon 03 Teordongng ‘uanol ‘youeiq Yunn ‘pesaq IOUI0 pUB ‘Snulg ‘vuupySuiuun)) ‘vsnquing ‘NeH "1 (30uI10)) viodsiao vruopoyd, gy

ey reordongng youelg puIYOS np\ 'H Suays (pAor) staniSuou vruopoyd gy

[eUuOISBI0Q reordongng youerg sutrodsor3uy nA\ "H Sueys 1avjouaiu vuopoyd{yy

9OUALINIOQ uonnquisiq Jensqng LSOH soroadg

penunuod | dqe],

pringer

A's



63

Mycoscience (2012) 53:49-80

[eUOISBIO() dreradwa) 0} [ealog dwms ‘youelq ‘yunigp, suRdsor3ue 1oyio pue ‘smpndod ‘saiqy UOpIRAKY ([[LUNJN) StuLiofiurdnsiuas pruynysunf
arey reardongng uanoy suadsor3uy e DA % ueng ‘S'H pydiowoziyd viuynysunys
[eUOISBIO() Jerodwa) 0) [ealog Ud1301 “Yunip, snpndog ‘viniag uopIeAKy (oisewnreq) puvisuijizopnasd pruynydunf
arey [eardou, uanoy suadso13uy e ‘DA % ueng ‘S'H vmunuopnasd viuynysunp
surodsor3ue Iayjo pue ‘viji ‘x1pg ‘DSoy
dwms ‘uoynor ‘Simy ‘snoaan() ‘snndoq ‘vryovvp ‘suv|3ng ‘xaj[ ‘visapy
uowrwo)) [eordongns 03 [earog ‘goueIq “Yunn ‘pesp ‘SurAry ssisdouvpqojok) ‘smundiv)) ‘vpgag ‘snupy ‘4ady uopIeAKY (‘s1od) vpuiu viuynySunys
suradsorSue 1ayjo pue ‘snodangy
uourwo)) [eoidongns 0} [ealog u9)J01 ‘yourlq Yuni) ‘FurArg] ‘snindog ‘viuasoy)) ‘sisdouvisv)) ‘vinjag 420y uopIeAKy (I1sIey] "d) pqIpoamn) viuynysunys
[BUOISEIO(O eardongns 03 ayerodwa, uanol ‘youelg sutrodsor3ue 1oyjo pue snjndod uaunuury| 29 BOWNAIN (IsIey] d) »12op] pruynydunf
arey reardongng uopol ‘SIm) “uny ‘peaq suadsor3ue 1ayjo pue sisdounisn) UQPIBAKY 29 ZounN vomodpl viuynysunp
[euoIsed0 orerodwa], UdNoI Yuni ‘pes snndod 420y uopIeAKy (ood) pjjaivriquiyf vruynysunp
[BUOISBIO) reordon o0 Teordonqng [youeIlq YuniJ, sutrodsorsuy uopIreaky (‘ysunf) vaovisnid vruynyuns
pENS |
[euoIsed0Q [eordongns o3 [eatog dwns ‘uepor “yunij, ‘vlny ] ‘snuid ‘vadlg ‘xup7 ‘vrawoydii) ‘saiqy uapreAky (‘1) suagnjjoo vruynysunp
e ‘D'A
arey drerodwa ], uonoy suRdso13uy (nX "M1 2 oeyz ‘q’[) sisuaduryad sniodouyvp
arey Jrerodwa ], dumnmg padld ssnN (900D) sy sniodouyvy
sutrodsor3ue
[BUOISBIO) derodwa) 0) [eatog dwnys “yunig, I9UI0 pue ‘w1 ‘snouan() ‘snpdoq ‘viniag 420y s1ey g (‘1) wnsouisa puLIapouydsy
uouwruo)) [eordongns 03 derodwa], dwmgs ‘uenor “yunij, D3NS ‘Snulg ‘vadid ‘XUDT ‘Saqy 1s1ey] 'd ("QUAIUBAN) WNUIOZUIG DULIZPOUYIS]
[PUOISBIO) [eordon o0y [eordongng youelq ‘yunij, suRdsor3uy Qwoolq 2 g Sna4a]jaa xadif
surodsor3ue 1oyjo pue ‘vijif ‘v3ULIS ‘Snqiog
‘vaoydog ‘vrUIQOY ‘SN2UING ‘DEIDIOD] ‘SNUNIJ
‘Snuid ‘Dadlg ‘SNppd ‘DIYODDI ‘DII2IN24]20Y
dwrms ‘ueypor ‘Simy ‘SUpISng ‘SNUIXDA] ‘DIPIAD(] ‘SNSDAI)) ‘S1]2)
uowwo) reordongns 0} [earog ‘youelq “Yunn ‘pedp ‘SuIAr] ‘vaupisv) ‘DALY ‘DI ‘SnppSluty ‘snupy 420y 1°s 1 (1) snagov) xaday
uowrwo)) orerodwa], youelq ‘yunn ‘peaq D3ULILS ‘SN2UINQ) 42Oy unf "S'H 2 WIT A A Saprouply xadiy
[BUOISBIO) reordongns 03 gerodwa], dumg SN2UING ‘DIUDISD)) Py 'v'd % I9[39d S1pIINuUd] Snjououf
arey reordox], uanoy sutredsor3uy B[QWIRAIN % T "D A $142]qns snjououf
arey reordongng dumg suRdsorguy p1oy 'vV'd ¥ I19[3°d snpidsiyqns snjououy
arey reordongng Surary xmojaq proy 'vV'd 1Kpmpo. snjououy
arey reordongng yunij, suRdsorduy e O'A 2 D N'g snpi1du snjououy
[PUOISBIO() [eordon 03 reordongng yunn ‘SuIAry suadsor3ue 1oyjo pue vadagy proy 'v'd (1ed) 1myout snjououy
arey drerodwa ], Surary x1pg Adsyepuoyqg snsouintd snjououy
[RUOISEIO(O) orerodwa], peop ‘Surary snydiziz ‘snpndod 193u1g 29 Aosyepuog (‘1ed) suviojd snjououy
ey [eordoay, yuniy, sutradsor1suy I0U10D) $nIpjodoydLad snjououy
arey reordox], yunij, sutrodsor3uy opezew] (ory) upvjpmoind snjououf
OUALINIIQ uonnqrisI(q Jensqng LISOH soroadg

penunuod | dqe],

pringer

A



Mycoscience (2012) 53:49-80

64

sutrodsor3ue
dungs IUIO PUR ‘SNILINQ) ‘SNUNAJ ‘SNUl ‘DA2ITUOT nm H
uowrwo)) eardonqgns 0y ayerodwa ‘S1m) ‘youerq yunn ‘peaq ‘sisdounypqo]of) ‘sisdouvisn) ‘vauvisv) ‘vinjag Suays 2 18 DA PSOINUL2ADIGNS DIL0dO10dSDSI N
3imy
[eUOISBIO) eordon 0y ayeraduwia g, ‘gourlq Yunr ‘peap ‘SulAl] suRdsor13ue 1oyj0 pue x1pg ‘quayoley (‘uusy) vsojnias vriodosodsv3apy
[BUOISBIO(O Jerodwa) 0) [ealog dwnys “unn ‘peaq UOAPUIPOPOYY M TA 2 e ‘D' A Mpuapopoy. viiodoiodsnsap
uowwo)) Jerodwa) 0) [ealog dwnis ‘uenor unip, $N242N0) e ‘D’'A puidianb viriodosodsnsap
[BUOISEIO(O [eordon o3 [eordongng youelq quniy, swadso13uy noyz ‘S'X 2 1eq ‘D'A vinunu vriodoiodsnsapy
e ‘D'A
uouruo)) [eordon o3 reordongng S1m) ‘yourlq Yunij, suRdsor3uy (1q 'S'Z 2 Suayyz "A'D) Lol vriodo.rodsv3ap
‘quaypdfey %
[eUOISEOOO) reordoxy, youelg suradsorSuy WSup qr (8ads) saprouosvxay vriodosodsvSapy
arey eordoa], youergq suRdsorduy ng ‘d 2 m) N'g vapiosdija vriodoiodsv3apy
red ‘D'A
[euoIsSBIO() eordon oy 1esrdonqng 31m) ‘youelq “Yunij, suradsorguy » m) ' vioydojoipys{o vriodotodsv3apy
[BUOISBIO) reordon 0y eyerodway, ud)JoI ‘yourrg sutrodsor3ue pue snuig jerd (u1zren 29 jopinog) vLodsyov.ay vLUIPUIT
arey reordox], uanoy sutrodsor3uy ojseulred pavyf vLUIPUIT
[BUOISBIO) eordon o3 reordongng Jsa10J wRdsor3ue ur punoin UOPIBAKY (9)00D) §1104200UlYd SNSOUSTT
arey reordoa], 15910} PSNqUIDG UI PUNOID) m) g Sisuaupuivy SNsousry
dwms suadsor3ue 1ayjo pue 103u1S
uouwrwo)) Jreradwa, ‘U901 “Yuniy ‘peap ‘SurAry ‘vniy ‘smndod ‘viuyoYJ ‘SNUIXDA] ‘DIUDISD)) 42DV % Adsuepuog (e[d) seprooidan snuijjaydoonay
uowrwo)) eordon o3 reordongng u9)J0I1 ‘SUIAT] suRdsor3ue Ioyjo pue ‘vuwiiydg ‘1Yo ‘sndivoowiiq UopIBAKY (9)00D) nuosqoy snuijjaydoonay
[PUOISBIO() Jreradwa) 0} [ealog yunij, snuig ‘vadng ‘1900 ('s1d) syjow sniodoydoy
uouwrwo)) [eordoxn o0y [eordongng dwnys ‘youeiq yunip, sudsor3ue Iayl0 pue vy ‘1ed (‘s19q) paovdsaa sajzuay
surrodsordue
IQUJO pue ‘smudj) ‘DijiL ‘X1DS ‘SNIAIN0)
dwms ‘uenoi ‘snindog “upquuppmbir ‘DLI2INa4]20Y ‘SuvSnp
uowruo)) [eordongns 03 [earog ‘gouelq “yuni ‘pedp ‘SurAry ‘snuixvd,] ‘sisdouvipqodl) ‘vinjag ‘Snujy ‘Aady I () puipmiaq 232U
swradsorgue
[euoIsed0() [eordon 031 9jerodway, uoyol Yuny ‘SurAry 19y10 pue ‘vi1] wmi3A2Lg ‘snndod ‘vaaaf] g pInov $aj12uag
[BUOISBIO(O) [eordongns 03 ayerodway, SuIAr puiqog UOPIBAKY 11UOIU[DUL D]]2IIZUIT
[BUOISBIO) reordongng peap ‘SurAry sutrodsor3uy nyozew] (pAo) sniodsisiaa sniodnyavy
Kysaoyuef
uowrwo) Jerodwdy 03 [eaTOg uoy0l “Yunn ‘peap ‘SUIAT] snulg ‘vadld ‘XD ‘$a1qy 2 Aysaoswo], Xo Auro) snuvjuows sniodnavy
dwums sutrodsor3ue
uourwoy) eordongns 03 derodwa], ‘U901 “Yunuy ‘peap ‘SuIArg IQUI0 pue ‘X1pg ‘snodang) ‘sisdouvisv)) ‘Dauvisv) ‘NeH "L % ®IO A sniodiawa.ld sniodyavy
uopIeAky
arey reordos], Jse10J wradsor3ue ur punoin 29 zounN (9)00)) nuuvuivy wnjpydad>od2ov]
[BUOISBIO) reordongng youelq Suni ‘SuiAry surrodsoI3ue 19yjo pue ‘xiyvs ‘vyniag 1’ ‘D'A 2 Uenx ‘S'H ppuiuqns viuynysunf
OUALINIIQ uonnqrisI(q Jensqng LISOH soroadg

penunuod | dqe],

pringer

A's



65

Mycoscience (2012) 53:49-80

arey reardongng peaq suradsorguy BOWRIN 2 e D' A (0g) vivjpa viuuQ
[euoIsed0 reordongng SuIAT snuld ‘saiqy Djozew] (zua) v4ganbiiy viuuQ
jso10J wradsouwAS ur
[BUOISEIO(O Jerodwdy 03 [eaTOg punoi3 ‘dwnys ‘udpor ‘FuIAT] snulg ‘vadnd ‘XuUvg ‘saiqy s1ey ‘d (‘1) psojusuio; viuuQ
[euoIsed0Q Jrerodway 03 [eaTOg yunn ‘peaq Dadld ‘$a1qy uye( ‘H (1) purioda) viuug)
[eUOISBI00 reordongns 03 gerodwa], peaq viniag rq "D'A (HRg) vpravy vruuQ
dwngs ‘uopox
uowwo) reordongns 0) [earog ‘youelq Yyunn ‘peap ‘SUIAl] puiqng ‘snuld ‘vadld ‘X ‘$a1qy BAJSIRpUOY ([[QWIOY) S17]01U02I142S SNL0dOS1()
arey Srerodwa], yunig, D201 XD yuoq (dwooxg 29 “Niog) 1duua. sniododijQ
suadsor3ue 1ayjo pue
uowrwo)) drerodwa ], punoi3d ‘dwnis ‘usnor yunif, ‘vruiqoy ‘snndod ‘snuid ‘vadid ‘Snpvd ‘X1v7 ‘Sa1qy uopreAky » ‘qIo (Ieg) snonpqo sniodosyo
[eUOISBIO0 drerodwa uanoy DadIg XLV ‘S21qY uopreAly 2 ‘qo (e[ld) 12moj sniodo8iy0
dwums
[euoISBI0Q Jrerodwa, ‘a0l “Yuni ‘pedp ‘SurArg X1p§ ‘snuld ‘vadnd uapIeAky 2 qo (‘1onQ) smutofiioy sniododio
dwnys ‘uanor
[euoIsed0() eordonqgns o3 9jerodwa, ‘youelq Yunn ‘peap ‘SuIAr] snulg ‘vadnd ‘XuUvg ‘prawodfi) ‘saiqy UapIeAKY 2 "q[ID ([03d) Snawvsipq sn.1odosio
sutrodsor3ue
dwns IOUIO pUR ‘pulydg ‘shuig ‘oqaoyd ‘sndindoav)q
uowwo)) reordon oy Teordonqng ‘uenol ‘youelq ‘Yuny ‘pes ‘vrupySuiuun)) ‘sisdouvisv) ‘wnjlydiugy [N (19g) snsouta sniodosSiN
surrodsor3ue B[OWRIN % e DA
ey reordongns 03 derodwa], uano1 “Yunn ‘peaq Y10 pue ‘snouang) ‘snpndod ‘snja) ‘4ady (-qnl 29 Aesyrepuog) SisuaLnssn sniodosSiN
arey reardourp, dwms ‘uonor ‘youelq ‘peag suadsor3ue IayI0 pue ‘2qaoyg ‘sisdouvisv) [N (‘WOIN) sniodounjaus SauiofoiSIN
uowrwo)) eordon o0y [eordonqng youeIq ‘Yunip, suradsorguy 1ed (1) sndoyjuvx sniodosd1py
uayI01
uouwrwo)) [eordon o0y [eordongng ‘31m) ‘yYouelq yunn ‘peaq suRdsor3ue Iayjo pue snsv,y Azyuny] (I1g) sadidnuiaa sniodosdnpy
sutrodsor3ue
)0 pue ‘s1sdoofg ‘snoiang) ‘smmpdod
uowrwo)) reordongns o031 9jerodway, 31m1 ‘youelq “unn ‘peaq ‘sndapooyr] ‘upquippimbry ‘sndv,y ‘snuidin) njozew] (pAo[) swuiffogns sniodosdrpy
dwnys suadsor3ue Iayjo pue ‘snuig
uowwo)) reordon 03 [eordongng ‘youelq Yuni ‘pedp ‘SUIAI] ‘aqaoyq ‘sndipooyiry ‘sndipooav]q ‘sisdounisv)) 9zyuny| (SAAN 29 awn[g) stuffv sniodooipy
arey reordongng yunij, suRdsor3uy uopIeAKy (‘y3unf) smwaoqo snjja.1odoo1p
arey drerodwa ], durmg suadso13uy s1ey] g (‘s19d) snajuns1s snpdiapy
dwnys suadsor3ue 1oyjo pue ‘snosang) ‘snunid ‘snmdod
uowwoy) [eordongns 0} [ealog ‘YoueIq Yunn ‘peap ‘SUIAr] SnjL10) ‘paupIsp) ‘vInjag ‘SNUly ‘4ady ‘Sai1qy vz1q] o1eze] (AQIOMOS) DInIpD.L DLDINSUI A
uopIeAKY
arey qrerodwa ], dwms ‘uenor ‘Surary SN242N0) % NeH "1 (Djezew]) vauvisnd vriodoun]apy
[BUOISBIO) reordon oy [eordonqng youelq “Yunij, suradsorguy . DA 2 D Mg Wndipoo.o1u puLIapoun]ap
[eUuOISBI00 reordox], youerg sutrodsor3uy ng ‘'d ¥ ) 'g raovjoia vriodoiodspSap
9OUALINIOQ uonnquisiq Jensqng LSOH soroadg

penunuod | dqe],

pringer

A



Mycoscience (2012) 53:49-80

66

surrodsor3ue uopIeAky
uouwrwo)) reordongns o031 9jerodwa, dwrms “yyunn ‘peap ‘SuIAry 19y10 pue ‘smuy) ‘vlnyy ‘viuiqoy ‘vorng ‘snmdod 2 NeH "L (epnseR) vomwodpl vrodiuuaiag
[BUOISBIOO [eardou, youelq ‘yumnij, suadsor13uy m) g 2 req ‘DA nonvy viodiuuaiag
arey reordoa], yunij, suradsorguy WS H[ 2 quaydley 12awosd viiodiuuaiag
snquog
dwms ‘SAfDSSDS ‘DEUDI042)g ‘snunig ‘snndod ‘Smpuv]d
uouwrwo) reordongns o3 ayerodway, ‘U901 “Yuni ‘peap ‘SuIAry ‘s1sdoun]pqo)of) “wmuowpuuly) ‘DULIDNSD.) uopreAky ([ng) vauixv.if vrodiuuaiag
[BUOISBIO) reordongng dwn)s yyunn ‘Suiary sutrodsor3ue 19yj0 pue sno.ongy Suey) “1°1, vuvsouriof vioduuaiag
duims ‘uanox swradsorgue
uowrwo) [eoidon o0 [eordongng ‘youelq Yyunn ‘peap ‘SUIAI] IUIO pue ‘wWnuownuul)) ‘vsnquing ‘4ady }0009( (12UI0))) PJOI1140D PLIOdIUUILI]
USpIBAKY
arey reoridongng uonoy suRdsorsuy (snn) VN % YRg) pLD.Luod vrodiuuaiad
arey reordongng yunig, s112D) noyd ‘N'A » Suey) "I"L Swj22 vriodiuuaiag
uowwo) reordongns 0} [earog dwms ‘uenor “unn ‘peaq snulg ‘vadld ‘XD ‘$a1qy Ieznod (QIIBIA) SHuISS1jjout S22KUOISDULID ]
[BUOISBIOO eardonqns 0y ayerodwa, dwnmys Squnn ‘SurAry suradsoI3ue IoYI0 pue ‘snouang ‘s ‘Uady uapIeAKy smongns sniodsxp
ey orerodwa], SuIAT padld e ‘D'A ¥ m) N'g snunndodgns sniodfx)
arey qrerodwa, Surary o1 ‘snpdog 3uaz "T'X sisuauis sniodixQ
snu) ‘DYLL X1vg
‘vraqoy ‘snaaangy ‘snunid ‘snmdod ‘snuvivjd
‘snpod ‘v1ayoI ‘Snjiyovpy ‘Uvquivpinbry ‘suvidnf
dwms ‘uenoi X2]] ‘SMUIXDA] ‘DUDIULIL] ‘S1SdOUD]IDGO]IL)
uowrwo)) reordongns 01 9jerodwa, ‘YoueIq Yunn ‘peap ‘SurAry ‘wmuowrpuu)) ‘sisdouvisv)) ‘vinjag ‘4ady yuoq (‘yoewnyos) snuindod sniodixQ
arey [eatog dumg [ZZ P '@ O'A 2 D Mg pjod1aond sniodixQ
[eUOISBIO() drerodwa ], 91101 ‘yourIlq ‘Yunij, snpndod uopIeAky (oisewnreq) 1ydjapojiyd sniod{xo
dwms DI ‘DUNYOS
uouwruoy) reordongns 03 gerodwa], ‘u9)j0l ‘youelq ‘Yuny ‘SuIAr] ‘snoaan() ‘snndoq ‘sndivooyiry ‘suvjdnf ‘visapy yuo( ('s19d) Suaonpqo sniodsx(
arey Srerodwa, U21301 “Yunigp, 3nsy M TA 2 e D A sniodoovuw sniod{xg
[eUOISBIO() Qrerodwa], dwmys ‘Surary X1|p§ ‘SN242NQ) Juog (JUON 29 nauN() SMPUISIDWID] SnLodLX(O)
xios
[BUOISBIO) reordon 0y eyerodway, dwnys ‘uonor ‘Surary ‘snoaan() ‘snndod ‘vadnd ‘03yulD) ‘vurupyIuuuny) e D' Swodyurd sniodixQ
dwnys snulgd ‘vionbasviap
uowrwoy) reordongns 03 derodwa], ‘U901 ‘Youelq Yuny ‘SUIAT] ‘DAY ‘Snssaadn) ‘DuupySuruuny) ‘viriawoidLi) BUIIYSOY ([[LLNJN) S1mIpaund sniodxQ
pIIULIIA ‘snut]) ‘DSNS ‘DII] ‘Dioydog
‘Xypg ‘smuupyy ‘snoang) ‘snndoq ‘snuig ‘vaing
dwms ‘ueyor ‘Simy ‘UOIPUAPOJYJ ‘SNAO “DLYODDIY ‘ADQUIDPINDIT
uowrwo)) [eordongns 03 [easog ‘Youelq Yunn ‘peap ‘SuIAry XD ‘SUDISNL ‘SNUIXDA] ‘DINjag “A2IY ‘Sa1qy uopIeAKY (‘1) Pjoo1140> sniodLx(
arey reoidongng youerg surdsorguy uopIeAKy (‘y3unf) snajidouiadad sniodixQ
B[WOIN 2%
arey Jrerodwa, dwuns ‘uonoy snpndod 120y e "D'A (‘qnlT 29 Assyepuogq) 112770yonq sniodixg
OUALINIIQ uonnqrisI(q Jensqng LISOH soroadg

penunuod | dqe],

pringer

A's



67

Mycoscience (2012) 53:49-80

B[oWRIN
[RUOISEIO(O) Jerodwa) 0) [ealog yunig, snulg ‘vadnd ‘XuUvg ‘saqy 29 Uosser] (I1S1eY] *J) WnISnfoau1SnLiaf wnprujjay g
arey orerodwa], U301 “uniy, smup[) ‘snoaangy . "D A WNI2J10D wmprui]jay g
arey reordongng yunij, sutrodsor3uy nA\ "H Suays pwndpo 2190yd0.10unyd
[BUOISBIO) 9rerodwo) 01 [eaIOYg punoid ‘dwms ‘yyunn ‘Surary D3NS ‘Snulg ‘vadld ‘XUDT ‘Saqy 1ed (1) M21u12MYds SNj0IDYJ
arey eordoa], yunij, suRdsor3uy UOpIBAKY 29 2039 (pAo[T) puidia vrodiuuaiad
arey reordongns o031 9jerodwa, yunx ‘SurArg snoaang) ‘smikg ‘vlwoliplg uopIeAKy (pAorq) viodsoipound vrodiuuaiad
suadsor3ue 1ayjo
dwnys ‘uonor pue ‘sp.ifpsspg ‘snunig ‘snuld ‘1youy ‘vipaydig
uowwo) reordon o3 [eordongng ‘yourlq Yyunn ‘peap ‘SUIAI] ‘pupavyjadusg ‘s1sdounisp)) ‘vauvisp)) ‘DIODIY uapreAky (‘WoJN) piodoayda vriodiuuaiad
punyog ‘snaang) ‘snunid ‘snpndodq
uouruo)) [eordongns 0} [ealog U)ol ‘youeIq ‘yuny ‘peaq SSAOPY “SNAADIOYITT X1V ‘SNUIXDA,] ‘SNUII0)) UOpIRAKY ("MUYDS) S1ua) prodiuuaiag
red ‘D'A
arey reardou, uanoy suradsorguy (Buayz "x'0 » 1g 'S'7Z) pisnpogns vriodiuaidg
dwms snoaang) ‘snmdod ‘snurd ‘vadig
uowrwo) [eordongns 03 [easog ‘uanol ‘youeiq ‘Yyunn ‘pesaq X1p] ‘Suppdnp ‘viiawordf1) ‘vauvisn) ‘saiqy yuo (99d) vp1ovgns vriodiuuaiad
[BUOISEIO(O reardongng yunig, suadso13uy UQpIRAKY (SA1g) vaunuv.ais vrodiuuaiag
uowrwio)) orerodwa], dwins ‘youelq “yuniy ‘SurAry DIUIGOY uapreAky ([[LuanjN) vpydotuigod viiodiuaiag
¥0099(
[eUOISBIO) reoidongng youelq ‘yunij, psnquing ® 18 DA ‘InD ' pydiowonys vrodiuuaiag
[eUOISBIO() Srerodwa], SuIAry smakg m) g ® req D A vjooudd vuodiuuaiad
[BUOISEIO(O) [eatog youelq ‘yuni ‘FUIAl] p3nsy ‘vadid ‘saiqy e "D’ A P]021221d vLIOdIUUIAD g
arey qrerodwa ], dwms ‘yunig, sutrodsor3ue 1ayjo pue vij1f uopIeAky (Iog) sisuaryo viriodiuuaiag
SDADSSDS ‘DIUIGOY “UOAPUIPOPOYY ‘SNILING)
dwms ‘uenor ‘s1sakypo1j0g ‘snulg ‘vryovvpy ‘wnipiado.toq
uowrwo)) reordon 0y oerodway, ‘gouelq “yunr ‘pedp ‘SulArg ‘sndavooyiry ‘vidiaqpq ‘suja) ‘sisdounvisv)) ‘snujy uapIeAky (Ig) »onajodyoo vrodiuuaiad
dwmys surradsor3ue
uowrwo) reordongns o3 9jerodwa, ‘uanol ‘youeiq ‘Yunn ‘pesaq Y10 pue ‘pjig ‘snosang) ‘smndoyg ‘snuid ‘vpniag 1eznod (1e[ld) vonulivu vrodiuuaiad
uopIeAky
uowrwo)) [eordongns 03 9yerodwa], dwinys ‘youeiq ‘peaq swradsorsuy 2 ey "I (epnsex) vuiassynuiu viLodiuualag
[PUOISBIO() Jrerodwa ], Ud1101 ‘yourIq ‘Yunij, suRdsoI3ue Y10 pue ‘snouang ‘Uady Suory "X'H 2 e D' A Loutu vriodiuuaiag
dwnys ‘uanor ‘Simy swadsoI3ue IayI0 pue ‘X1yps§ ‘Snouang) ‘Suvjsnf
uouwruoy) reordon 0y eyerodway, ‘youelq “yuni ‘pedp ‘SurArg ‘WNUIOWDUULY) ‘DIUDISD)) ‘DSNQUIDG ‘SNUJY ‘Sa1qy jyuo( (‘boef) swuvd-vynpaw vrodiuuaiag
[eUOISBIO() [eordon o3 [eordonqgng dwinys “yunn ‘urAry swradsorsuy uopIeAKy (1og) puivuw vriodiuuaiag
[PUOISBIO() reordongng yunn ‘SuIAry DaUDISD) uopIeAKY (‘pAo[T) puaajpui vriodiuuaiag
ojseurred
uouwrwo) Jrerodwa, youelq “yuni ‘SurAry DIYODD ("qnfT 2 Aesyepuog) av1yovvW PLIOdIUUILI]
[BUOISBIO) reordox], peap ‘Surary suiradsor3ue 1910 pue puijouLr) uopreAky (‘sa1g) vuiissuv] vrodiuuaiad
OUALINIIQ uonnqrisI(q Jensqng LISOH soroadg

penunuod | dqe],

pringer

A



Mycoscience (2012) 53:49-80

68

arey reowdoa], uo)ol ‘youelg suRdso13uy uopIeAKy (Yoled) suaosaonn)s snuijjayd
DULL ‘DUWIYSS ‘DIUIqOY
SNOUINY ‘SNUNAG ‘Snuld ‘SNppd ‘WNLIDN ‘SHID]
Upquippmbry ‘wnasndry ‘xvuvdojpy ‘suvsnp
dwnys ‘Simy ‘DISIP] ‘DaAd ‘DrupySuruuny) ‘s1ja) ‘sisdouvisv)
uowrwo) [eordon 03 9yerodway, ‘youelq “Yyunn ‘pedp ‘SurAry ‘Dan)) ‘pryauUOSSNOLG ‘DINIAG ‘SNIPPSLUy 420y Jed (‘UIOMUDS) snAJ1S snuljjayg
surrodsor3ue Iayjo pue ‘snuij)
ud)jol ‘DIIL ‘DSULILS X1IDS ‘Snosan() ‘snndog ‘Sniop
uouwrwo) [eordongns 03 ajerodway, ‘gouelq “Yyunn ‘pedp ‘SuiAry DIYODDJ ‘SUD]SN[ ‘SNUIXDAL] ‘DIUDISD)) ‘SNUJY 42DV Jed (‘peIydS) Snsoursn.iaf snujayd
surrodsoI3ue 10410 pue ‘vijil ‘UoLpuUapopoyy
dwnys ‘uanolr ‘Sn24onQ SNy ‘v1uoly ‘sndipooyiy
uowwo)) reordongns 03 gerodwa], ‘S1m] ‘youelq ‘uny ‘pea ‘snuixp.,] ‘snjio) ‘vniag ‘Snupy ‘4ady ‘vijaqy uizien 29 jopinog (‘s1od) Sna.L1af snujjayd
[eUOISBIO() reordon 03 [eordongng yunn ‘peap ‘SuIAry swradsorsuy uopIeAKy (‘A9T) snsonisvf snuijjayd
[PUOISBIO() reordoxy, SuIAry suRdsor3uy Koy (pAo[T]) snuaissimp snuijjayd
uowrwo)) [eardour, yunig, suadso13uy udpIeAKy (Iog) sadiosip snuijjayg
dwms sutrodsor3ue
uowwo)) [eordongns 0} [ealog ‘gouelq “yuni ‘pedp ‘SurArg IOUIO PUB ‘UOLPUIPOPOYY ‘SHUNId ‘1D Jed (‘s10d) snndnuuod snuijjayd
suradsor3ue
dwnys ‘uonolr IOUJO pUB ‘Snudj) ‘UOIPUIPOIIXO] ‘DIULILS
uourwo)) drerodwa ], ‘yourlq Yunn ‘peap ‘SUIAr] XNYDS ‘SNILING) ‘DA2IIUOT ‘SUDISN[ ‘SNUIXDA] ‘DINIdg o (S19d) sMPYOU0d Snuijjyd
dwnys ‘uanolr surodsor3ue Ioyjo pue ‘snqLog ‘Snaiang
uowwo)) reordongns 03 derodwa], ‘gouelq yunr ‘peap ‘SulAl] ‘snindog “upquinpmmbry ‘sisdouvipqodod) ‘vauvisn) B[OWRIN 2 18] D' A SHU1Jjod snuijjayd
[euoISBI0Q derodwa) 0) [eatog jyunn ‘peap ‘SurAry DadId XLIDT ‘S21qY Nuo (1) puiojos&iyd snuijjayd
ey Srerodwa, yuniy, sutrodsor3uy uopIeAKy (‘AQT) snasiyo snuijjayd
dwnys ‘uanor
uowrwo) [eordongns o3 9jerodway, ‘goueIq “Yyunn ‘peap ‘SuiAry snoaanQ) ‘snndod ‘suvpdnf ‘vluv)) 420y 1e[d (elid) sisuauiyd snuijjayq
[euoISBI0Q reordoxn o3 Teordonqng yuniy, sutrodsorsuy uopIeAky ('so1g) 1wsad snuijayd
suradsor3ue
dwms I9YI0 pue ‘putsojly ‘DSULILS ‘snonquing
uouwrwo)) reordon 03 ojerodwa], ‘U901 “Yuni ‘peap ‘SurAry SNUNAg ‘SNUIXDA] ‘DIIDLIO)) ‘SNSDAI)) ‘SNU]Y ‘A2IY . 1nwunnq snuijjayd
ey reordoa], peaq psnquing BIf "S"g 29 NOYZ ‘AT D]02ISNquing snuijjayd
[eUOISBIO) reordongng dwnys “yunn ‘urAry swradsoI3ue I9YJ0 pue DIUI0AISIISDT pewyy (‘se1g) npivjp snuijjoyd
ey oreroduwag, dwmg puigog e DA (IMINN) 1aom wmptujjayd
uowrwo)) Jerodwa) 0) [ealog uayo1 Yuny ‘peaq snulg ‘vadnd ‘Xuvg ‘saqy e "D'A (e[ld) suaosvumydns wniprui)]ay g
BIOLIOH °S
uowrwo)) [eoidon 03 [eordongng uayI01 Yuniy, surradsorduy 29 BAJSURpUOY (JQUIOD)) WMIXOU WNpIuIjjoyJ
[PUOISBOO() [eordon 03 reordongng 21301 “YunI ‘SurAr] swadsor3ue 1oyo pue sisdounisn) e DA ([[MUINN) 2SuUanup] wnmpiuijjay g
ssnyN
ey Jrerodwa, yuniy, VER) % (prequioT 29 uosIe ‘['JN) SUPLIDLL wnipruijjoy g
9OUALINIOQ uonnquisiq Jensqng LSOH soroadg

penunuod | dqe],

pringer

A's



69

Mycoscience (2012) 53:49-80

surrodsor3ue 1oyjo pue ‘w13 24g ‘snurg ‘v

[eUOISBOO() eordon o3 [eordongng dwms ‘peap ‘Fuiary ‘sndavooyry ‘apquippinbry ‘sndv,y ‘sisdouvisv) uiz[en) 2 jopinog ('s19d) snsojn.Loy snujjayq
[euoISed0() [eordoxn o0y [esrdonqng youeiq ‘yunij, sutradsor3ue 1oyo pue sisdouvisv) my Mg snnomuay SnujjayJ
arey reordongng yuniy, Apquippnbry ‘NeH "L 4241128 snuijjayd
surrodsor3ue
uowwo) eordon o3 [eordongng dwms “qunn ‘pea I9YI0 pue ‘sndipvdoyIry ‘DL2INAA]20Y] ‘S11]9D) D[ozZewW] (‘JUOIN 29 SION) Xouas snuijjayd
[eUOISLIO() [eordon o0y [eordongng Jyunn ‘peap ‘SurAry suLradsoI3ue I9Y10 pue ‘vuyds ‘vINYPuN Je[id (Iog) snsowirs snuijjayd
dwnys sutrodsor3ue Ioyjo pue ‘viu1qoy ‘Snikg
uowrwo) [eordon 03 [eordongng ‘gourlq Yunn ‘peap ‘SulAr] ‘D18.412qID( “DIUDYSUIUUNY) WNUOWDUU)) ‘DIUDISD)) ‘uun)) ‘0 ("NIRY) SNULIDGIDGDYL SNU]]YJ
[eUOISBIO() reordoxy, SuIAry suRdsor3uy uopIeAKY (‘WO 29 Iog) snynd snuijjayq
arey drerodwa ], Suiary xXyng Suex ueq ® e ‘DA snuviusiopnasd snuijjay g
[BUOISEIO(O Srerodwa], dwms “Squnn ‘SurAry snulg ‘saiqy sowy vy (oxg) wid snuijayg
arey eordoxn o0y [eordonqng SuIAT suradsorguy ‘1ed (1eq) snaopyd{yond snuijjayg
[eUOISBOO() derodwa) 0) [eatog ua)oI “yuniy, snu1g ‘Dadld XLV ‘$a1qY uIz[en) 29 J0pInog ([[PWOoy]) SmvIuUIjo431u Snu1jaYy g
[eUOISEIO() Jrerodwa, yunn ‘SuIAry SNoUINQ) ‘SNIOY] my) g ¥ req DA Mow snuijjayg
arey drerodwa ], yunij, suRdsorduy e "D'A (B[PWRIN 2 1B "D°A) SHUDIUOU SNUIJ]YJ
uowrwo)) reordongng Juni ‘peap ‘SurAry suRdsor3ue IaUl0 pue ‘visaupIuo,] ‘DIZIna(q e DA 2 D Mg Sniodsmnu snuijjay g
arey reardour, yunn ‘peaq suadso13uy uopIeAKY ([[LINN) 117714428 SNUJ]oY ]
dwnys ‘uonolr surrodsor3ue Iay)jo pue ‘UoLpuapopoyyy
uouwrwo)) reordongns o3 ajeradway, ‘gourIq “Yuny ‘peap ‘SurAry ‘snodang) ‘v4ao1uoy ‘sisdounisn)) ‘vauvisvy) ‘Aady uopIeAKY ('sa1q) 111038248ovu Snu1paYyJ
dwngs
uowrwo) rerodwdy 03 [eaIOg ‘youelq “Yunn ‘pedp ‘SuiAry snndod ‘vinjag RIQWIAIN 11j]apun] snuijjayd
uowrwo)) derodwa) 0) [eatog peap ‘SurAry DA2ITUOT ojseuLred vjodLI2INUO0] SNULJ]IYJ
dwms surradsor3ue
uowrwo) reordoxy, ‘U901 “Yuny ‘peap ‘SuIAry YN0 pue ‘o7 ‘wmypuiof] ‘sisdounipqojo) ‘uun) ‘D (pue[e[)) npLoj snuijjayg
uowrwo)) Jerodwa) 0) [ealog dwnys Yyunn ‘SuIAr] xXuvy Je[1d (18[1d UT DSMIZOR[) SIOLD] SNU1]]aYyJ
dums
uowrwo) Jreradwa) 0] [ealog ‘uanol ‘youeIq ‘Yyunn ‘pesaq vnjag uiz[en) 2 jopmog (‘1) smos1aan] snuijjayd
[eUOISBIO) [eordon o3 [eordongng yunn ‘SurAry suRdsor3ue Iaylo pue vuiyog uopIeAKY (epnsex) av.diyauvy snuijayd
[BUOISEIOO eardongng dwms ‘youelq ‘peaq suadsoI3ue I9YI0 pue ‘viu1qoy uopIeAKy ([[HINJN) snuviuosuyol snuijjay g
DUOO]
‘wmipoxv ] ‘p1oydog ‘Uoipuapopoyy ‘Snaiang
‘DroYJ ‘vijapy ‘Sndipd0oyiry ‘Xaj] ‘DiUdAOL]
‘umipuoy ‘sndipooanjsg ‘sisdounipqojof)
dwms WNUWOWDUULY) ‘S1242)) ‘DULIDNSD))
uowrwo)) [eoidon o3 reordongng ‘Youelq Yunn ‘peap ‘SuIAr] ‘sisdounisp)) ‘vaumisv)) ‘viniag ‘Snupy ‘viziqry ‘uun) ‘D (MeYIAg 2 SI[H) StuLiaul snuijjayd
dwns DL ‘X1IDS ‘SNIUIN0)
uouwrwo) Jrerodway 03 [eAIOg ‘31m) Yunn ‘peap ‘FUIAT ‘ssmndoq ‘suvpdnyg ‘snuidiv)) ‘vinjag ‘snujy 420y T1°s end (1) snuvud1 snuijayd
uowrwo)) derodwa) 0) [eatog Jyunn ‘pedp ‘SurAry Da21J ‘XLIDT ‘S21qY e DA Sisuadppuny snuijjayd
Ebliciiinle) uonnqrysi(q qrensqng GJSOH soroadg

ponunuod | dqeL,

pringer

A



Mycoscience (2012) 53:49-80

70

dwngs DILL ‘X1IDS ‘UOIPUIPOPOYY ‘DIJIJ
uowwo) reordon 03 oerodwa], ‘uanol ‘youelq Yunn ‘pea ‘snppq ‘aoydoddipy ‘snsp.aa)) ‘vinjag 420y ‘saiqy 1] (Yyosyeq) snuomoap sniodjod
[BUOISEIO(O qrerodwa ], UdNI0I ‘YyourIq ‘Yunip, snuty) N0od snyignnupp sniodSjoq
dwums
uowrwo)) reordongns o031 9jerodwa, ‘u9)I0l “Yuny ‘peap ‘uIArg snoang) uvquipinbry ‘sisdouvisp)) ‘Dauvisv) J1e[1d (stoqnQ) sisuamuojos sniodoidid
[eUOISBIO() reordongns o031 9jerodwa, dwins ‘uenor “yunij, snaaangy ‘sisdounisn) 1e1d (‘peayds) snuroionb sniodoydig
uowwo) Jerodwa) 0) [ealog yunn ‘peap ‘SuIAl] vjnjag s1ey ‘d (‘ng) snunniaq sniodojdig
arey qrerodwa ], uanoy snulg plowdIN (oseuneyq) sisuauvlvs vriodojrg
arey reordoxn o0y Teordonqng yunig, WNDWor uopIeaky 2 ysouen) vowpul vriodojid
oy,
[eUOISBIO() reordongns o031 9jerodwa, dwrms ‘uenor ‘youelq ‘peag ‘snuig ‘Snubpuvd ‘vrupySuiuuny) ‘vrauoidii) e DA (Y1g) sap101pu0.41s0jAx snuriodsisy g
sutrodsor3ue
uowro)) reordongns o031 9jerodway, dwmjs ‘ueyor ‘youelq Yunij, IQUI0 pue ‘snouang) ‘snndoq ‘Snuixvi ‘vpniag s1ey 'd (‘sIod) snaajia snuliodsiscyd
e1d
uouwruo)) reordongns 03 erodwa], dwnys ‘uenor unn ‘peaq snulg ‘vadld ‘vrupySuiuuny) ‘saiqy (‘uromyos 2 ‘qry) Smuajounsuvs snuiiodsisyg
uopIeAKY
[eUOISBIO() reordongns 03 derodwa], dwnys ‘uanolr ‘youeiq ‘pead snulg ‘XY ‘DnupySUIUUNY) (snInD "V'IN % IRg) snsomars snuriodsisyqg
uopIeAAY
arey reordox], Surary sutrodsor3uy ("00BS X2 "UUSH 29 "SA1g) PuvLIaqam vLIodo]Kyd
dwms
[euoISLIO() [eordon 0y ojerodwa], ‘31m) Yunn ‘pesp ‘FUIAT] DUIPUDN] ‘DISIUDJUO,] ‘SNSIDIDI)) ‘D1]IqY uopIeAKY (‘yorwnyos) siqut vriodoyg
uouwruoy) reordon o0y Teordonqng U901 Yuni ‘pedp ‘SurAr] suLrodsoISue 19YJ0 pue ‘vLadIOT ‘DIIIUOSSNOLG uopreaky (yosziory]) viunodad viriodojlyg
[BUOISBIO) reordongng Surary sutredsorsuy uenx ‘S'H % e D' A p4odso3uojqo vriodojilyqg
arey eordoa], SuIAry suRdsorduy m) g % red ‘DA vuvuvuiy vrodojiiyqg
[eUOISBIO) reordongng SuIAry suRdsor3uy uopIeAky (pAorq) vsonqiq vriodoglyg
arey drerodwa ], yunij, suRdso13uy e DA (e D' A) sisuauvuund snuijjayd
uowrwo) drerodwa], yuna ‘SurAry 2ol ojsewted (1yozewy) 10unun snuijjay g
uowrwo)) [eordon o3 [eordongng dwmys ‘SurAry suadso13uy proy A’V (1) udiaquyom snuijjoyg
ua))01
uowrwo) reordongns o031 9jerodwa, ‘YourIq Yunn ‘peap ‘SUIAr] snpndod ‘qnl 1muuva snuijeyd
[eUOISBIO) [eordon o0y [eordongng yunij, sudsoI3ue Iay10 pue ‘vauvisv) UOpIBAKY ('sQ1g) Snjjauriquin snuijjayd
dwms pEULILS
uouruo)) reordongns 03 derodwa], ‘YourIq Yunn ‘peap ‘SuIAry ‘Snunag ‘Snspaa)) ‘snpp3 uy 120y ‘Xpuvdoyiuniy BOWRIN (‘Swneq) snsomoiaqny snuijayd
arey eordoa], yunij, DLIOYISS pIequioT 29 UdsIRT ‘[N Sypordody snuijjayd
[BUOISBIO() [eordon 03 [eordongng yunig, swradsorsuy O (‘sa1g) £0]0211) SnuU1jjYJ
dwnys Aosuog ‘N'd
uouwroy) derodwa) 0) [eatog ‘gouelq “yuni ‘pedp ‘SurAry] snutj) ‘snqiog ‘snunid ‘snpdod ‘snuidiv)) 29 AdSURpUOY (AQSIIRPUOY) IVJNUIAL] SNUI]IY ]
OUALINIIQ uonnqrisI(q Jensqng LISOH soroadg

penunuod | dqe],

pringer

A's



71

Mycoscience (2012) 53:49-80

arey [eardorp, youergq suadso13uy 19uI0)) saprojau.y sniodsjod

[BUOISBIOQ reardou, youelq quniy, sutradso1duy I (CAneaq *J) smmomuay sniodSjog

[eUOISLIO() [ea10g youeiq ‘peaq UOAPUIPOPOYY e ‘DA S1Suawqivy sniod joq
ey Jrerodwa, Surary x1J0§ req ‘D'A 2 WX D snuvagns sniodfjod

swradsor3ue I9Yjo pue ‘snul]))

[eUOISBIOO reordon 03 derodwa], uaN0I ‘youelq ‘peap ‘SUIAI] ‘vruqoy ‘snaaang) ‘smmdod ‘vupiuLil ‘DIniag ‘Aady ‘1] (‘'spnH) snsowwnbs sniodSjoq
arey [eatog Jsa10J wiadsor3ue ur punoin 00eg (1eq) snjydoziys sniodSjoq
arey eordoxn o0y [esrdonqng S1m) ‘youerg suradsorguy BOWRIN % T ‘DA snjnund sniodSjog

‘[e 19 uIoy],
arey [ealog peaq snndog (erid x9 yseany) snuyniaqopnasd sniodjog

[BUOISEIOO [eordon o3 [eordongng youeiq ‘pea suradsor1guy aog sisuauiddijyd sniodSjog

sutrodsor3ue
Ioyjo pue ‘snuij) ‘viyif ‘snoiang) ‘snndod
31my DIdIJ UOLPUIPO]IIYJ “DIYOVDIY “ADquinpinbr
uowwo)) [eordongns 03 9jerodway, ‘youelq Yuni ‘pedp ‘SUIAI] X7 ‘vuawod 1) ‘sisdouvisn) ‘vinjag ‘saiqy 1] (urqod) Mowt sniodfjoq
[eUOISBIO) [eoidon o3 [eordongng yunij, swadsor3ue pue prupyIuiuuny) uopIeAKY (‘WOIN) S1suadonjous sniodjoq
arey [eordon o3 [eordongng S1m) ‘youerg suadso13uy Suoyz "A'D ¥ '1g 'S'Z Loutu sniodSjoq
uowrwo)) eordon 0y oyerodwiay, uo)jo1 ‘31M] ‘youeIq Yunigp, suradsor3ue 1oyjo pue ‘sisdouvisn) ‘snuidiv) pAorT wmpynu sniodSjog
15910§
uwradsor3ue ur punoid ‘dwms
[euoIsed0) reordongns 03 derodwa], ‘gouelq “Yyunn ‘pedp ‘SurAry surodsor3ue 1oyjo pue ‘smpndod ‘snuidin) 1 (‘s10q) sndouvjour sniodjog
[eUuOISBI00 reordon o0y Teordonqng youelq “unn ‘pedaq sutrodsorsuy JUOIN 1L4naLida) sniodfjoq
ary Hd ¥ suayz
arey [eordoxg, U)oy wmp&onq ‘A'H (Buoyyz A D) sisuadunduafuvil sniodSjoq
sutrodsor3ue
[eUOISBIOQ reordongns 03 derodwa], uayo1 “Yunn ‘peaq Y10 pue ‘xnypg ‘smmdod ‘viniag ‘Snujy ‘Aady qwoolg 2 “log sapoudvonuay sniodfjod
[eUOISBIO() [eordongng dwinys ‘uenol ‘youerg swradsorsuy JUOIN Sisuauping sniodfjoq
uouwrwo)) [eoidon o3 [eordongng S1m) ‘yourlq “Yuni ‘SuIAT] swadsor3ue 1oyjo pue sisdouniso) g snppydasounun.s sniodSjog
arey Srerodwa], SuIAI SN242N0) req "D'A ((qnl 2 Assuepuog) snauixn.f sniodjod
sutrodsor3ue

[eUOISBIO() derodwa], dwms ‘youelq ‘yunigp, Y10 pue ‘smuj) ‘snmpdod ‘viuasoy)) ‘vinjag TIng suvsaja sniodjog

uowrwo)) [eoidon o3 [eordongng S1m) ‘youerlq unij, surradsor3ue Ioyjo pue ‘wnuwiownuui)) ‘sisdounisv) JUOIN sndof1o1p sniodfjoq

uowrwo)) Jerodwa) 0) [ealog S1m) ‘yourlq Yunip, suadsor3ue 10yjo pue ‘vij1y ‘suvidng ‘vinjag ‘snujy "1 smi1 sniod{jog
dums DILL “XIIDS

uowrwo)) Jrerodwa 31m1 ‘youelq yunn ‘SulAr] ‘snoaang) ‘snindoq ‘suvdng ‘vinjag ‘Snupy 4oy 1 ('s18q) sypuniq sniod{joq

arey reordongng yunij, suRdsor3uy JUOIN 2 “YIog snuvnayouv]q sniodjod
dwnys ‘uanolr snuij) ‘pyLL ‘SNQL0S X1DS ‘SN2UINQD

uouwrwo)) reordongns 03 gerodwa], ‘M) ‘youerq Yyunn ‘pea( ssmndod ‘snuixpa,y ‘smudin)) ‘viag ‘snujy UMYDS (S19d) smippq sniodLjod

9OUALINIOQ uonnquisiq Jensqng LSOH soroadg

penunuod | dqe],

pringer

A



Mycoscience (2012) 53:49-80

72

arey Jrerodwa], uonoy snulg M TA 2 e DA Stsuauib visod
ey 9yerodwo) 0] [eaTOg yuniy, snuld ‘vadld ‘Xuvy piequoT 29 uasie] [N (‘1) puaovyd vysoq
uouwrwo)) eordongns 03 aerodwa], uanol1 ‘31M] ‘YourIiq uni], suadsor3ue 1oyjo pue ‘vijig ‘xivs ‘snndod ‘viniag [reaudy] 2 1req "D'A (oisewred) vivajpid visod
arey drerodwa ], yunig, suadso13uy e ‘D' A % B[PWRIN puidisiad visod
arey [earog peaq XUy uid) ‘IN'M ¥ 1M T A pnbiqo vusod
arey qrerodwa, yunig, snulg yoIn( (praeq 'y) pisanioain] vysoqd
[BUOISBI0) [eordongns 0} [ealog dwnys ‘uenor yunn ‘peaq snulg ‘vadid ‘XUDT ‘Saqy oty ([[LUNN) DJj2]jpuioona] visoq
[PUOISBOO() Jreradwa) 0] [ealog uanoy snuig ‘vaodnd [[BAUDY DULIZID] DIISOJ
dwnys ‘uanolr pdnsy ‘piiL
uowrwo) eordongns o3 9yerodwa, ‘gouelq “Yunn ‘pedp ‘SurAry ‘xypg ‘snpndod ‘snulg ‘X1pT ‘DIUdAOY ‘DInjag ‘Sa1qy sxey d (‘1) pagov] vysoq
arey qrerodwa, peaq suradsorguy ‘NeH "L ¥ e ‘DA vorodol visoq
dwms swradsouwA3
uowwo) reordongns 0} [earog ‘uanol ‘youeiq ‘Yunn ‘peaq IYI0 pue ‘snulg ‘Xuv7 ‘Duawoids) ‘saiqy oIy (woolg 2 “YIog) votuiaqry vysoq
[euoIsed0Q rerodwdy 03 [eaTOg dwns ‘uepor “yunij, snulg ‘vadid ‘XD ‘$a1qy yormf (399d) vwnungd visoq
[BUOISBIO) reordongns 03 erodwa], youeIlq “uni ‘peaq suLrodsouwAS 1910 pue ‘snuld ‘XLv7T ‘sa1qy ’g DA X M TA pipyso020)3 vysoq
snulg
uourwo)) [eoidongns 0} [ealog dwns ‘uenor “yunij, ‘Dadld ‘XUDT ‘snssaidn) ‘prnupyuiuuny) ‘saiqy yorny (") syisv.f vusoq
[eUOISBIOQ drerodwa ], uanolI ‘Yyouerq yunij, suRdsor3ue IoyI0 pue ‘snosang ‘snuig ‘vadnd yornf (snan) VN ¥ ieg) vnyiiad vusod
arey qrerodwa ], dwnys “quniy, (22N e ‘DA ¥ Ueng ‘S'H puvd visod
[BUOISBIO) reordongng [oueIlq uni ‘peaq suradsor3ue 1oyjo pue ‘vénsy ‘s{yoviso)lyd e DA 2 M TA D240I]Dd DUSOJ
dwrms ‘ueyor ‘Simy p3nsy ‘vlnyy ‘snpvoliv)d ‘snuid ‘vadnd X
uowrwo) reordongns 0} [earog ‘youelq Yunn ‘peap ‘SuIAr] ‘snssaddn) ‘vnuvySuruun)) ‘viiawoidi) ‘saiqy sy ‘d (‘pelyds) visavd vusoqd
[BUOISEIO(O eardonqns 0y ayerodwa, youerg sutrodsor3ue Ioyjo pue ‘sndivdoyry ‘xuv ‘viniag BIMUS] 29 T8 "D A SISUINUD DIISOJ
suradsor3ue 1oyjo pue ‘snuij) ‘vijif
dwms X1DS “UOAPUIPOPOYY ‘SNI4aNQ) ‘SNINdog ‘SNUIXDA]
uowrwo)) [eordongns o3 [eatog ‘uanol ‘youeiq ‘Yunn ‘pesaq ‘sisdoun]pqo)ok) ‘viuasoy)) ‘vingag ‘snupy ‘Aady ejodwe A 29 B[OWRIN 1UID DUSOJ
uouwruo)) derodwa) 0) [eatog 2301 “Yunip, sa1qy O)SBULIR] DSOUIAGNS DHUOPOLIOJ
arey Sreradway, yunig, snndod Sueyz "OX ¥ ovyz ‘([ Sisuasuvifuix sniodjoq
arey eordon 03 reordongng uanoy suRdsorduy snInD) VN % og smwdia sniodjod
swradsor3ue 1oyj0 pue
dums ‘Simy ‘SNQIOS X1IDS “UOAPUIPOPOYY ‘SNILINE) ‘SNUNI]
uowwo)) 9jerodwo) 0} [eaTOg ‘youelq Yuni ‘pedp ‘SUIAI] ‘smndog ‘snpvjokin]d ‘snpod ‘suvjdnp ‘vpniag 420y 1] (‘s19d) snrva sniodjog
[PUOISBIO() drerodwa ], 1S3I0J $M2.42n¢) Ul PUNOID) 1] (‘s1d) smpjjaquin sniodSjoq
arey [eatog uanoy DIUISOY)) [sseA ((qnl 29 a9syrepuoq) mun sniodSjoq
[BUOISEIO(O [eardou, yunij, suradsorguy ‘y3ung snpn sniodSjoq
arey qrerodwa, punoid ‘uopnoy sutrodsor3ue 1oyjo pue snpndoq ‘1] (‘boer) 121512911 sniodjog
uouwro)) [eordongns 0} [ealog U9)J0I ‘YoueIq YUnIJ, snulg ‘vadnd ‘XUvJ ‘saqy "qID 29 uepreAky (1s1ey] 'd) smriofovgny sniod{joq
OUALINIIQ uonnqrisI(q Jensqng LISOH soroadg

penunuod | dqe],

pringer

A's



73

Mycoscience (2012) 53:49-80

dwinys ‘uoypor

surrodsor3ue 1ayjo pue ‘snuij)
‘pij1f ‘snouong) ‘smndoq ‘snuig ‘vaoig ‘suviSnp

uowro)) reordongns 03 gerodwa], ‘gouelq “yunn ‘pedp ‘SurAry ‘SmuIxDa] ‘v1842qIn(q ‘DL2woIdL1) ‘Dnjag 4oy e "D'A Suaunuz sniodopi3ny
sutradsor3ue 19y10 pue ‘v8nsy ‘viji]
‘snoaanQ) ‘snpndoq ‘snuig ‘vadnd ‘Apquivpinbry
uowrwo)) reordongns 01 9jerodway, dwmys ‘ueynor ‘yourlq unij, XD ‘DLWOId1) ‘DNIag AaIY ‘Sa1qy uapIeAKy (‘1ed) smpo0.4o sniodopi3ny
arey [eordongng yunig, swradsorsuy UQPIBAKY 29 ZOUNN $M2.42uU1D SNi0dopiSny
arey [eoidon o3 Teordongng yunij, suadso13uy IoUI0)) snpupy sniodopisny
arey eordongng dwmys ‘Surary snuidiv) e ‘DA 2 I'T uenf suom3a; sisdoiodopisny
sutrodsor3ue Iayjo pue ‘vijif ‘snoiangy
uowrwo)) reordongns o031 9jerodwa, dwrms ‘uenor ‘youelq ‘peag ‘smndod ‘snulg ‘XD ‘SUupjSnf ‘vpnjag ‘Snujy ‘Aady UopIBAKY (PAOTT) WNANDIS DULIZPOYLIL]
[BUOISEIO(O eardongng dwims ‘peaq suadso13uy Djozew] (Iog) WNUUDUDPD DULIDPOYLIL]
arey reordongng SuIAry pUIGDS Ieznod 2 oY (A7) nffopruap sawofoilq
uowrwo)) eordon o3 [eordongng SuIAI sisdounisn) e ‘DA % InD 'g sipisdounispd sauofold
[BUOISEIO(O eordon o0y 1eordonqng yunn ‘peaq suradsorguy uapIeAKy (‘A9T) SmpuISivuioqp sauofoild
surrodsor3ue
IQUYI0 PUB ‘SnoLaNG ‘SMunid ‘Snulg ‘vrupySiuun))
uouwroy) reordon 0y eyerodway, dwn)s ‘youelq “yunn ‘peaq ‘sisdounisp)) ‘vaumisp)) ‘vniag ‘Snupy ‘vlopoy TN (1) snaumsups sniodoudq
swradsorgue
[eUOISBIO) reordongns 03 derodwa], youelq “uniy, IQYIO pUR DIJI] ‘SMIDJ ‘DaUDISD)) ‘DINjag s1ey] 'd (‘boer) snurpgouuid sniodouslq
[euoIsed0() Jerodwa) 0) [ealog UdNOI “Yunip, snulg ‘Dadlg XD ‘$a1qy yuo( ("1) suadnf snjjatodousq
32023 » M) ' ‘’d "D'A
arey [eatog Surary Dad1g ‘Sa1qY (Suez ‘N 2 1B "D'A) SM21J2q1) SNIOUOUIOPNIST
yostd
[BUOISBIO) Jrerodwa, Surary sN2.4210) 2 uep I (‘s1od) snapplip snjououiopnasq
[eUOISBIO() [eordon 03 [eordongng youelq Yunn ‘peap ‘SurAr] suredsor3ue Ioylo pue ‘Smjyovpy ‘Snolq ‘visiaqipq 18d (JUOIN) STIDNONI Snjoanfopnasd
[PUOISBIO) [eoidon o3 [eordongng u9)301 “Yunig, suRdsor3uy M "TA 2 e DA SMIDINGY2 SNNIauiojo4q
swradsor3ue
dwms IQUJO pue ‘smudj) ‘DL ‘Snodang) ‘snunid
uowrwo) [eordongns o3 [eatog ‘uanol ‘youeiq Yunn ‘pesaq ‘snindog ‘smuixv.ay] ‘sisdounipqojol) ‘vinjag 4ady uapIeAKY ("UIOMUDS) aDLIDD SNINI2UIOI0LJ
[BUOISEIOO [eardon o0y ayerodwa], ool “unigp, suadsor3ue 1ayjo pue ‘smpndod ‘vinjag ‘4ady ejodwep (‘ureaq 29 SI[d) pfinigns viriodoivznog
arey orerodway, durms sa1qy e DA 2 M T A P4qaz vusod
[BUOISBIO) Jerodwa) 0) [eatog 2301 “YUunip, snulg ‘vadnd ‘XUvJ ‘saqy yorn[ (3994) vsopun vysoq
dwmys ‘uepox
uowrwo) deradwo) 01 [eaJOYg ‘31m) ‘youelq yunn ‘peaq D3NS ‘Snulg ‘vadid ‘Xuv] ‘snssaidn) ‘saiqy yorny ("1y) vonajoiyda; viysoq
arey drerodwa ], U901 Yunij, padld 1’ DA % I9OM T A psopungns pisoq
[euoIsed0Q Jrerodwdy 03 [eaTOg dwrms Squn ‘SurAry snuld ‘vadid ‘XD ‘$a1qy yoinr (‘s1od) voudus viysod
[euoIsed0 reordongns 03 erodwa], u9)jo1 ‘3IM] ‘yourIq NuUnip, suradsor3ue 1oyjo pue ‘smpndod ‘saiqy yornf (e[id) nuvwiis vysoqd
[BUOISBIO) derodwa) 0) [eatog uanoy snulg ‘XLvy ‘$a1qy pIequio 29 UasIe ‘[N ('So1g) pprouni vysoq
OUALINIIQ uonnqrisI(q Jensqng LISOH soroadg

ponunuod | dqeL,

pringer

A



Mycoscience (2012) 53:49-80

74

I9[[9Y] ueof

[BUOISEIO(O) qrerodwa ], uamnoy sutrodsor3ue 1oyjo pue ‘smndod ‘snuid ([neyaog 29 uodusle|N) vpipuvdiad S1NI012]2YS
arey Jerodway 03 [BATOg uanoy snulg ‘vadig piAeq 'V paov.iddpd s1noo1ajays
[BUOISEIO(O eardonqns o0y eatog U9)J01 YunliJ, snulg ‘vadnd ‘XuUvg ‘saiqy suuln) (‘00BS) PLOPO S1INI0J]IYS
arey Jerodwa) 0) [ealog [oueIlq uni ‘peaq snulg ‘vadnd ‘XUvJ ‘saqy B[OUIRIN DGIDOIYI0 S1IN0J2]YS

snujf)

‘DI “X1IDS ‘Uodpuapopoyy ‘snoiang) ‘snndog

‘snpod ‘viyovvp upquivpinbry ‘visapy ‘ovydoddipy

dwms ‘uenor ‘snuixpay] ‘sndp, ‘sisdouvpqojof) ‘snsavini)
uouwrwo)) [eordon 03 [earog ‘1M ‘youerq Yyunn ‘pea( ‘smplio)) ‘sisdouvisn)) ‘DAY ‘vngag ‘Snupy 420y I9[[oY uedf (‘yIunf) vadiu s1N2032]2yg
[BUOISBIO) [eordoxn o0 Teordonqng U9)]0I ‘yourIq “YUnIJ, sutrodsor3ue pue snuid e DA 2 D Mg $nj0amn] Sunioiajays
arey Jreradwa) 0] [ealog youergq snulg ‘vadnd ‘XuUvJ IQ[[OY] U 29 PIARJ Y DUIOD]I] S1IND012]YS
uouwrwo)) [eordongns 03 [earog dwns ‘uenor “yunij, sudsouwAS Iayjo pue ‘snulg ‘XD ‘Sa1qy pIARQ Y Mouyany sund0jajays
arey drerodwa ], peaq suadso13uy Ieznod 2 PO (1B[ld) 1MIZIMDLY S1IND012]IYS
[BUOISBIO(O) qrerodwa, uanoy snulg ‘viniag e "D'A 2 I'T uenf pyrquilf sinio1ajays
arey qrerodwa, U2)J0I “YUunip, snulg B[OWIAIN D]]asK4Yd S1INI012]2YS
uouwruo)) [eordongns 0} [ealog U9)J0I ‘YourIq YUNIJ, snulg ‘vadnd ‘XUvT ‘saqy PIAR( 'Y DASLE0UIDI S1IND0]]IYS
arey Jrerodwo) 01 [eatOg uonoy snulg ‘vadg BIOWIRIN D.0dS142.4q SINI0I2]|2YS

ua1101

uowrwo) [eordongns o3 [eatog ‘F1m) ‘youerq yunn ‘peaq DENS] ‘DUIGDS ‘Shuld ‘D1 ‘XLIDT ‘Sa1qy BIOWIN ([[oWOy) »ivnindiq s11nd2032]ays
uowrwo) [eordongns 03 ajerodway, dwms ‘youelq “unn ‘pea snulg ‘vadnd ‘XU ‘$a1qy Ieznod 2 ‘po () vydiown synioja)ays

surodsouwA3 pue suredsorsue
[eUOISBIO() [eordon 031 9jerodwa, dwins ‘uenor ‘youelq unij, 19Y10 pue ‘p3nsy ‘snmndod ‘snulg ‘vadd ‘Uady IQ[[OY] UBd[ (9MOT '[) DAIDINID SNI0JI|IYS
arey reardongng yunij, suradsor1guy PIAR( 'V DAULA00q]D S1IND0)I]IYS
[BUOISBIO) reordongns 03 erodwa], U9)J01 “Yunip, snulg ‘vadng [epun °S ('s19g) pjo212snul DUIAIOISIS
[BUOISBIO) reordongns 03 gerodwa], dunys ‘uonoy sutrodsor3ue pue xuvy 'SI0d SUanpuod vuwa.1joIs1s
arey reordongns o031 9jerodwa, youergq sutrodsorsuy ‘quaydfey 2 piaeq A’V pwipusko viodoziydg

swradsor3ue 1oyjo pue

dwms ‘uenoi ‘sndapofyov. ] ‘sndivoopod ‘snuid ‘Apquivpinbry
uowwo)) reordon 03 [eordongng ‘youelq Yuni ‘pedp ‘SUIAI] X9]] ‘syja)) ‘sisdouvisv)) ‘vauvisn)) ‘Sndipoory uapIeAKY (Iog) smpoula sniodopisry
[eUOISBIOO) [eordon 03 reordongng dwms ‘peop ‘FuIArg swradsor3ue Ioylo pue ‘vAIpI0.42id ‘SNSD] Djozew] (AqIomos) snrmuyn sniodopisry
uowrwo)) [eordon o0y [eordongng dwins ‘uenor ‘youelq unij, swadsor3ue 1ayjo pue sisdounisv) e D'A 2 D Mg smnunu sniodopisny
uowrwo)) [eordon o3 [eordongng dwims ‘uenor “yunij, suadsor3ue 1oyjo pue oquinpinbry WAARAQ ('MS) sntodosonu sniodopiSry

suradsor3ue IoYI0 pue ‘viu1qoy ‘snoiangy

‘snuid ‘vrumonpd ‘pionbasviapy ‘vijousvpy
uowrwo) [eordon 03 Teordongng dwms “yunn ‘peap ‘SuIAry UWNAISNSTT “WNIPUIPOD]D) “WNUOWDUUI)) ‘DSNQUIDG uopIAKY (‘s1od) snipaui] sniodopiSny
[BUOISBIO) reordon o Teordonqng udyI0I Yuny ‘SuIAr] suradsorSuy 1uI0) (Y9Rd) snauuniqodqy sniodopidry
arey Jrerodwa, yunij, 420y uopIeAKY 29 ZounN smounf sniodopisiy
OUALINIIQ uonnqrisI(q Jensqng LISOH soroadg

penunuod | dqe],

pringer

A's



75

Mycoscience (2012) 53:49-80

[BUOISEIO(O [eardou, dumg D12DIY Sua, (pAO[T) SISuavjIUDUL S2JIUIDA],
arey qrerodwa, [youeIlq Yuniy, sutradsor13uy 1e[1d 1ysangnl] sajow. |
dwnys
[eUOISBIO() reordongns 03 derodwa], ‘uanol Yunn ‘peap ‘SulAr] surrodso13ue 1910 pue sno.Land "00RS (Iog) PaulID] S2JIUIDA ]
suradsor3ue 1ayjo
pue ‘snmuij) ‘D1l ‘D3ULILS ‘X1DS ‘SNIAINQ) ‘SNILJ
‘snunad ‘smpndod ‘snppjokiplg ‘snuvipld ‘aqaoyd
‘Snpnd ‘DRPvpp Apquippmbry ‘wmnasndry
‘sunpdnp ‘sndivooavyy ‘sisdounipqojof)
durmys ‘uoynox SNSsa4dny) WmIpuapoaa])) ‘viuasoy))
uowrwo)) [eoidon 0} [earog ‘yourlq Yyunn ‘peap ‘SUIAI] ‘vdipip) ‘sisdouvisp)) ‘vinjag ‘Snuy ‘Uady ‘saiqy 1e[1d (USJINA\) DINSALY S2JIUDL]
sutrodsor3ue
I9YJo pue ‘viiy ‘wmidpg ‘snoiangy ‘snpdod
uowrwo) [eordongns 03 ajerodway, dwms ‘youelq “yuni ‘pea SNIYODPY “UpQuIDpINDIT ‘S13]20) ‘DINIag ‘Snujy ‘Aady ‘I ('sI9d) psoqqid sajound]
[BUOISBIO) reordon o0 Teordonqng yunij, sutrodsor13uy uopreaky v.odsosdiya sajouin. ]
sutrodsorSue 1oyjo pue ‘wnidog ‘2qaoyd ‘vardfy
uowrwo)) [eoidon o0 [eordongng dwms ‘uonor “yunn ‘peaq ‘sndap20av)y ‘sisdounjpqojok) ‘snujy ‘vovoy ‘1] (‘SuaxdQ) sunsaja sagouind |
uapreaky % "qro
ey [eordongng S1m) unif, suradsorsuy (snm) VN 2 eg) rdfioa sajound]
arey [eoridongng peaq suRdso1duy T ' TeH 2 D “'g pn40ydojoip1s€d sajound |
sutrodsor3ue
[BUOISBIO() Jrerodwa, Sm) Sunn ‘pedq IQUIO PUB ‘SMud][) ‘DIUISOY)) ‘SNUJY 42Dy 1e[1d (UTOMUDS) £2f1YoU0D S2]2UD.]
surrodsouwA3
dwms pue swiadsor3ue 1oyjo pue ‘snyy ‘vionbasviapy uapIeAky
uowroy) eordorn o0 Teordonqng ‘a0l “Yuni ‘pedp ‘SurArg Upquippmbry ‘snspaa)) ‘sisdouvisv)) ‘wWnlimioayiog (owoorg 2 Iog) snuijuuida snjja10doroul]
[PUOISBOO() eordon 03 reordongng dwms ‘youelq ‘yunip, suRdsorsuy uopIeAKY (‘PAS "d 29 098S) 40]0010]pd sniodajay |
‘[e 19 np\ "H Suays
arey reordongng yunij, WNUOWDUULY) (n§ "H'D 2 Suez "IN) smpioydupd snSunfounmin],
suradsor3ue
uowrwo) reordongns o031 9jerodwa, u9d)]01 ‘youelq ‘yunlg, 1930 pue ‘w1 ‘vlny ] ‘Snouang) ‘snuid ‘vadnd ‘saiqy yuo(q (‘s18d) pivriquilf pyd{asoipuiodj§
suadsor3ue Iayjo pue ‘smuij) ‘vijif
uowrwo)) Jrerodwa], dwrmys ‘youelq yunn ‘SuIAry ‘snuupyy ‘snoaang) ‘Snndoq ‘SNMUIXDAf ‘SNUJy ‘Aady ‘1ed (AQramos) snawnds siyjadisuods
uouruo)) reordongns o031 9jerodwa, yunn ‘SuIAry sN24210) [HINA (93d) suppoajap siyjadiduodg
[eUOISBIO) [eordon o0y [eordongng uanNoy suadso13uy oeyZ ‘[ ® NX ‘M1 StuLiofiquniou sngniisivds
dwums
uouruo)) [eordongns 0} [ealog ‘uanol ‘3im) ‘youriq yuniy, snulg ‘vadld ‘XUvT ‘saqy e DA SMDINAGNS SUNI0I2]|2YS
arey eordoa], uanoy wmpfaon(q ‘sisdouvisv) e DA 2D]]2ISqNS SNI012]|2YS
surrodsouwA3
uouwrwo) reordongns o3 ajerodway, UdNoI Yuni ‘pea IOUJO pue ‘D3NS ‘snuld ‘vadld ‘XD ‘Sa1qy IO[[oY] uedf (IB[id) V]IS SUNI012]2YS
arey Jrerodwa, uanoy sNn2.4910) uapreaky (pAO[T]) panIsSUas S1N203212yS
OUALINIIQ uonnqrisI(q Jensqng LISOH soroadg

penunuod | dqe],

pringer

A



Mycoscience (2012) 53:49-80

76

dwmys ‘uanox

uouwrwo) [eordongns 03 earog ‘S1m) ‘youerq yunn ‘pea snuld ‘Dadld XIDT ‘SNApa)) ‘$aiqy UApIBAKY ('SYOIQ) wnu1a1qy wnidopyoiif
surodsouwA3 pue surredsor3ue I9yjo pue ‘vSnsy
uowrwo)) reordongns o031 9jerodwa, dwins ‘uenor ‘youelq yunij, ‘xypg ‘snndoq ‘vadid ‘XD ‘SNsp4a)) ‘vniag ‘Sa1qy BUQIT ('SI9d) posnjjous 4odsiyda.],
‘ss1e] "H'Y
uowrwo)) reordongns 03 gerodwa], U)ol ‘yuniy, suiredsor13ue pue ‘vadig XLy ‘$21qy (owooxg 2 Y1og) susdoouswdy viodsiyda.f
103uIS 2 AdsuepuOq
uowrwo) [eordongns o3 ajeredway, dwms ‘uepor ‘youelq ‘peaq p3nsy ‘xypg§ ‘smmdod ‘snuid ‘vadcng ‘saiqy ("ureMYdS) PULSSIPIPUDD DLOASIYIaL]
snu) ‘UoApuapopoyy ‘snouang) ‘snunig ‘snmdoqg
[eUOISBIO) reordongns 03 derodwa], dwms ‘youelq yunn ‘SuIAry Uupquinpmbry ‘sndipdoav)g ‘vinjag ‘Snupy 4oy AYsaoswio], (‘UoMydS) puiaLad sisdojouin. ]
[eUOISBIO) reordongng yunij, suadso13uy [os1axy] ("MS) DSOj1A S2]2UDA ]
suradsor3ue 1ayjo
PUR ‘DIj1[ ‘DSULIKS ‘XIIDS ‘DaPYOY ‘UOIPUIPOPOYY
‘snoaang) ‘snuntd ‘snndoq ‘v&uvo{p]g
‘Snulg ‘WNLIN ‘D4ao1uoT ‘upquipinbry
XUDT ‘Sniadiung ‘SupjSnp ‘visapy ‘SNuIXp.A]
s1sdouppqo]ok) ‘vriawoydLi1) ‘snsavin.)
dwnys ‘uanolr ‘wmuowpuu1) ‘sisdoupisv)) ‘Daupisv)) ‘pijjaun)
uowrwo)) reordon o3 derodwa], ‘YourIq Yunn ‘peap ‘SUIAr] ‘vgag ‘SnUJy ‘vIZIqly 420y ‘DIODIY ‘$a1qY pAOIT (") 4070915424 $212UIDA ]
smuy) ‘vnig ‘snoaangy ‘smpdod
uowrwo)) reordongns 03 gerodwa], dwinys ‘youeiq “yuniy, ‘SN3v, ‘S0 ‘DauvISD) ‘VINIag ‘SNupy ‘42Iy ‘uun)) ‘0 (‘SIJ) puynaA S21UWnAJ
[eUOISBOO() Jrerodwa, yuniy, swiradsor3ue 1oy1o0 pue sisdouv|pqojof) 1o vonajodyday sajou. ],
ey Qrerodwa], Juni ‘peap ‘SurAry [ZZP 1’ "D'A ¥ ) Mg SU2]0240NSqGNS $2]2UDL]
dwns
uowrwo) eordongns o3 9jerodwa, ‘youelq “Yunn ‘pedp ‘SuIAr] o1y ‘xips ‘snndod ‘viuasoy)) ‘vinjag 420y 1] (]) Suajoaavns sa1aupa |
SYIA ‘Snui]) ‘X1IDS ‘DIUIGOY ‘SNIAINT)
U101 ‘snunadg ‘snpndod ‘SNJIyOD ‘SUPISNL SNUIXDA
uowrwo)) reordongns 03 gerodwa], ‘S1m1 ‘youelq uny ‘pesq ‘sisdounisv)) ‘vaupisv)) ‘DInIag ‘SNujy Aady ‘saiqy e[l (‘yoewnyoS) suaosaqnd sajoun.
arey reordoay, youerg suradsorSuy uopIeAKy (1oq) svood sajouund]
arey reordongng yunij, surodsordue pue snppjolp|d uopIeAKY (OOoH) viuoand $a3ouind ]
suRdsor3ue Iaylo pue ‘snodangy
uowrwo)) [eordon 03 ojerodwa], dwins ‘youelq yuny ‘SurAry ‘snunid ‘snuvipjd ‘sisdounipqojof) ‘s020) ‘v1IvIY Djozewy (epnsex) S1pjuaLIO $2J2UD.A]
DHLL “SnG0S “XIbg
dwms ‘uenoi ‘UopuapopoYy ‘SNouang ‘snunig ‘snndoq ‘xivy
uouwrwo)) reordongns o1 ayerodwa, ‘gourIq “Yuny ‘pesp ‘SurAry SNUIXDAL] ‘DRUDYSUIUUNY) ‘D]NIdg ‘SNUJY 420y UOPIBAKY 29 "qIID ('SIdJ) P2IDAYIO SIIAUIDA]
dwinys ‘Sim) swradsor3ue 1oyjo pue
uowrwo) eordon o3 [eordongng ‘youelq Yyunn ‘peap ‘SUIAI] ‘aqaoyg ‘sisdounipqojof) ‘sisdounvisp) ‘vauvisv) uapIeAKy (‘1 X9 9zuny|) visapout S2jau. |
arey reardongng yunij, suadsor13uy UopIBAKY (‘JONBAN) S2Jouitul S2]2UD.L ]
[eUOISBOO() reordon oy [eordonqng peaq wn.snary [9S1aIY] (M) DIDUDIGUIUL S]IUIDL]
[eUOISBOO() reordox], yunig, sutrodsor3uy ‘quoydley 29 piaeq 'y (IUOIN) DUIXDUL S2IIUIDA],
Ebliciiinle) uonnqrysi(q qrensqng GJSOH soroadg

ponunuod | dqeL,

pringer

A's



77

Mycoscience (2012) 53:49-80

suradsouwAS
ey eordongns 03 derodwa], dwnys ‘uanoy IQUIO PUB ‘Snulg ‘DUUpYSUIUUNY) ‘S21qY Ieznod (9MmoT ‘[ 29 "Y9AQ) Piua] vriodojySiipm
[BUOISEIO(O) eardongns 0y ayerodwa dwims ‘uenor ‘youelq unij, suadsor3ue Iayjo pue sno4ang ‘quayoley 2 praeq 'V 1152)718 vriodojysLipm
ey eardongng Suiary DULIDNSD)) m) g ® req ‘D'A p]od1uLpnsd vrodoiySiimy
[euOISBI00 qrerodwa, uanoy snuld ‘sa1qy e "D'A S1pa1oq vriodoiySiim
[euoISBI00 reordongng uanoy snuid Ieznod ('so1g) vauvjjaap priodorydrim
ey reordongng uanoy snud req ‘DA Sisuauisodisnp vrodojysiim
arey reordoxy, uanoy swradsorsuy ‘Ney "L pLodyuvinp vriodoiydiim
arey reordongng yunij, suRdso13uy UQPIBAKY 29 "SURYO[ | pupdLLD pLI0dOIYS1IM
arey qrerodwa ], uanoy sn24anQ QD 29 uapIeAky vyd yovjip vriodyjom
arey qrerodwa ], uanoy snuig e "D’ A pLodsiaind vriodifjom
3sa10] wrredsouwA3
[eUOISBIO() reordongns o031 9jerodwa, ur punoi3d ‘dwns ‘uenoy snulg ‘vionbasviapy QD) 29 UIpIBAKY ("UTOMUDS) $0000 DLIOAL]OM
[eUOISBIO() reordoa], yunij, suRdso13uy uapIeAky 29 zounN (og) vsopndods vipLofitym
arey reoidongng dwms ‘uenor “yunn ‘peaq suadso13uy UQPIBAKY 29 ZOUNN STIDULIOfSUDA] S2IKUO0AL]
[BUOISEIO(O Jerodwdy 03 [eaTOg yunx ‘SurArg snpndod UQPIBAKY 29 BUIZUJ SHOLIIGIS S2IKUIOIL]
uouwrwo) Jerodwa) 0) [ealog S1m) ‘youelq Yunij, suradsor3ue 1oyjo pue ‘snosangy ‘snpndod ‘viniag I03uIg 29 Aosuepuog (‘saig) 1maury s22Kuoll]
arey reordongng yuniy, sutrodsor13uy MO [ ([[LINIA) puvawny sa28uoas |
[euoISBI0Q reordongng dwnys “yunig, sutrodsor3ue pue snuid Mo [ (Ieg) snunovips s20utoL]
swradsor3ue 19yjo
ua)joI ‘I1m) PUB ‘DIJ1] ‘DIUIOLISULD ] ‘UOIPUIPOPOYY ‘SNILINT)
uowrwo)) [eordongns 03 [easog ‘yourlq Yyunn ‘peap ‘SUIAr] ssnunad ‘snpndod ‘sisdouvipqojdl) ‘vpnjag 420y saey] *d (‘1) snouoryd sao8utosJ
[eUOISBIO0 Jreradwa) 0} [ealog yuniy, D3NSy ‘snulg ‘XLvJ AMOT [ X "YIOAQ SISUIPPUDD S2OKUL0IL]
[eUOISBIO) eordoa], yunij, suadso13uy NeH "1 (I9UI0)) wnauuniqoadIvuia wnidpyor |
uowrwo)) [eordongns o3 9yerodwa, yuniy, snaaangy ‘sisdouvisv) req ‘DA (end) wmwvipns{odjod wnydpyor g,
[euoIsSBI0() reordongng Ud)OI “Junif, snduvaopoq “‘wmp&ion(q m) g ® req DA diwoopod wnydpyors|
[eUuOISBI00 reordongng Surary snouang ‘sndivooyiry ueng ‘S'H % req "D'A 2uuaiad wnydpyor]
durms ‘Simy surrodsor3ue 1oyjo pue ‘snoang) ‘smndod
uowrwo) reordongns 0) [earog ‘youelq Yyunn ‘peap ‘SurAry “upquippmbry ‘s1ja)y ‘sisdouvisp)) ‘vauvisv)) ‘viniog ‘uun) ‘0 (1) wnuawvsind wnidpyoii]
uowwo)) [ealog dwnys yyunn ‘SuIAr] padlg ‘sa1qy ‘Ney "1 wnuvjuow wnidpyonLy
uowwo)) derodwa) 0) [eatog yuniy, snuld ‘Dadg ‘XD ‘Duupyuiuuny) ‘saiqy uopIeAKy (Is1ey] “d) wnudL] wnidopyor]
ey reordox], yuniy, sutrodsorsuy m) Y'g 2 req ‘D'A wnoriquil wnidopyor]
uowwoy) [eordongns 0} [ealog dwnys “yyuniy, snulg ‘vadid ‘XUDT ‘DnuupySuiuun)) ‘saiqy uapreaky (‘quayy) wmnaovjoraoosnf wnidpyorl|
uouruoy) [eordon o0y [eordongng u2)301 “Yuny ‘peaq suRdsorguy ouI0) (ysuny() wninp wndpyond ]
dwinys swradsorgue
uouwrwo) [eordon 03 Teordongng ‘uaNoI ‘youeiq ‘Yunn ‘pesaq IQUJO PUB ‘SNOUING ‘SNUNLJ ‘SNUld ‘DIDDIY uopreAKy (‘y3unf) wnuadoss{q wnidoyorif
[eUOISBI0Q reordon o0 Teordonqng jyunn ‘pedp ‘SurAry sutrodsor3ue 19yjo pue xvjlydpviuad ‘Ney "1 (Jour0)) 118visv4q winidpyorl|
9OUALINIOQ uonnquisiq Jensqng LSOH soroadg

penunuod | dqe],

pringer

A



78

Mycoscience (2012) 53:49-80

Table 1 continued
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Occasional

Temperate

Rotten

Koelreuteria and other angiosperms

Wrightoporia rubella Y.C. Dai

Occasional

Tropical

Branch
Trunk

Angiosperms

Wrightoporia tropicalis (Cooke) Ryvarden

Rare

Tropical

Angiosperms

Wrightoporia unguliformis Y.C. Dai & B.K. Cui

 Listed alphabetically by genus name of plants, or by angiosperm and gymnosperm when the host was not identified

b Living, living tree; dead, dead standing tree; trunk, fallen trunk; branch, fallen branch; twig, fallen twig; rotten, rotten wood

Distribution is treated as boreal, temperate (including
mountains in subtropical and tropical regions), subtropical,
and tropical. The occurrence of each species is according to
collections, and observation and investigation records in the
field, and treated in a simple way: common (more than 15
specimens and frequently found in unprotected forests),
occasional (including locally common and among 5-15
specimens), and rare (fewer than 5 collections, and usually
in virgin forests or nature reserves).

The present catalogue is a comprehensive result of
several projects on investigating polypores in China during
the past 20 years, and 704 polypores were recognized
based on examination of my 12,000 collected specimens
and other herbarium specimens. The Chinese polypores
belong to 132 genera in ten orders according to the 10th
edition of The Dictionary of the Fungi (Kirk et al. 2008): 3
species in 3 genera [Favolaschia (Pat.) Pat., Filoboletus
Henn., Fistulina Bull.] of Agaricales; 1 species in Bysso-
poria M.J. Larsen & Zak of Atheliales; 4 species in 2
genera (Elmerina Bres., Protomerulius Moller) of Auri-
culariales; 2 species in Sistotrema Fr. of Cantharellales; 8
species in Gloeophyllum P. Karst. of Gloeophyllales; 45
species in 8 genera (Albatrellus, Amylosporus Ryvarden,
Bondarzewia Singer, Heterobasidion Bref., Jahnoporus
Nuss, Lindtneria Pilat, Rigidoporopsis 1. Johans. & Ryv-
arden, Wrightoporia Pouzar) of Russulales; 3 species in 2
genera (Boletopsis, Lenzitella Ryvarden) of Thelephorales;
3 species in Trechispora P. Karst. of Trechisporales; 177
species in 21 genera (Aurificaria D.A. Reid, Coltricia,
Coltriciella, Cyclomyces Kunze ex Fr., Echinoporia Ryv-
arden, Fomitiporia Murrill, Hyphodontia J. Erikss., Inoc-
utis Fiasson & Niemeld, Inonotopsis Parmasto, Inonotus
P. Karst., Leucophellinus Bondartsev & Singer, Mensularia
Lazaro Ibiza, Onnia P. Karst.,, Oxyporus (Bourdot &
Galzin) Donk, Phellinidium (Kotl.) Fiasson & Niemeld,
Phellinus Quél., Phylloporia Murrill, Poriodontia Par-
masto, Pseudoinonotus T. Wagner & M. Fisch., Schizopora
Velen., Pyrrhoderma Imazeki) of Hymenochaetales; 458
species in 92 genera (other genera except aforementioned
genera in the Table 1) of Polyporales.Thus, the majority of
polypore species are in orders of Polyporales (accounting
for 65% of the total Chinese polypores) and Hymeno-
chaetales (25%).

Among the Chinese polypores, 98 species are brown rot
fungi, and they account for 14% of all Chinese polypores.
The corresponding number of brown rot species in Europe
and North America were 77 (22%) and 79 (18%), respec-
tively (Gilbertson and Ryvarden 1986; Ryvarden and
Gilbertson 1993). Although more brown rot polypores were
found in China than in Europe and North America, the
proportion of brown rot polypores is lower in China than in
Europe and North America, because more subtropical and
tropical species were recorded in China, and white rot
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polypores are dominant in tropical areas. The most Chinese
brown rot polypores were found on gymnosperm wood in
boreal forests, and this phenomenon is similar to that in
Europe and North America (Gilbertson and Ryvarden
1986; Ryvarden and Gilbertson 1993). In addition, 564
species (80%) cause a white rot, and they are very rich and
have a high diversity in subtropical and tropical areas; 42
species (6%) have a terrestrial habit, and some of them are
mycorrhizal.

Among the Chinese polypores 145 species (accounting
for 21% of the total Chinese polypores) live exclusively on
gymnosperm wood; 434 species (62%) grow exclusively
on angiosperm wood; and 86 species (12%) live on both
gymnosperm and angiosperm wood. There are more
angiosperm tree species than gymnosperm species in
China, and angiosperm trees have a distribution from
boreal to tropical, whereas gymnosperm trees are mostly
limited to temperate to boreal areas. For these reasons,
more polypore species were recorded on angiosperms.

Among the Chinese polypores, 459 species (accounting
for 65% of the total Chinese polypores) were found on
fallen trunks, 280 (40%) on rotten wood, 257 (37%) on
stumps, 245 (35%) on fallen branches, 239 (34%) on dead
standing trees, 227 (32%) on living trees, and 61 (9%) on
fallen twigs. It seems that fallen trunks are the substrate
most frequently used by polypores. Although 227 polyp-
ores were found on living trees, most of them were sap-
rotrophs, and 86 species (12%) were previously reported as
potential pathogens (Dai et al. 2007).

According to my investigations, the common, occa-
sional, and rare species number 223, 267, and 214,
respectively, and they subsequently account for 32%, 38%,
and 30% of the total Chinese polypores. According to the
specimens studied so far, 148, 390, 395, and 220 species
were respectively found in boreal, temperate, subtropical,
and tropical China, so the majority of Chinese polypores
were found in temperate and subtropical areas. However,
there are still many unidentified specimens from tropical
China, the diversity and richness of tropical polypores are
still not well known, and more polypores will be found
from this area when further studies are carried out.
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