\/
BERUQ N -LKRTHVN«KR PX]HD Y THVN¢{FK %XGYMRYLF 0
k -LKRIHVN« PX]JHXP Y THVN{FK %XGYMRY

1RY« ORNDOLW\ Y]JEFQ¢FK Y HENRY(WUXVQF

THFEK
6RPH QHZ ORFDOMAMRIAFHHERNEBRRWH DQG :HVW %RKHPLD

-L 7 .RXIWXFLH = EDVUIREYEU #HOD@WLQ %DUWI1#HN

$EVWUBHYWHUDO UD$WFRSMNERWDSRIHVHQWHG IURP 6RXWK DQG
&]HFK 5HSXEOLF :H IRFXVHG RQ VSHFLHV ZLWK DSRWKHFLX
7KUHH VSHFLHV DUH FRQVLGH U&KHD®\© H @ Ll BWLLBRHCB/NOTRAPK_ I P
DQBUFHROHOOD O/RHW KRR UIRIMHD SUHVHQWHG | URHPO MHH/GNO Bb |
FRQIXARDZD\D PXFXBRVF\SKD GDRVURYMXIOPD SIHRWIDD F\VRER V
3 VXFFRBORFDULD HQGRFIDUGRRBUR/S K L OOD URFOVGHRKD HM X U
6DUFRVSKD H U®SBRIUKRXQIDULIXE HAD YDIHDN KHXYPUDUH VSHFLHV ZL\
GLVWULEXWLRQ DUH DOVR SUHVHQWHG IURP QHZ ORFDOLWL

.H\ ZRUGUYVFRP\FHWHV BIFRORA\FRNQLIQD

$SEVWUBDIBFH VKUQXMH QEOH]\ Y]EFQYM# FK GUXK1 Y HFNRY
THFK 9\EU£Q\ E\O\ MHQ GUXK\ MHMLFK@ SORGQLF~ MH DSR!
GUXK\ SRYD@XMHPH ]D QRY« &KRLOMNRH R Q2NULGHAGLTS KO KR N F
a8UFHROHOOD 9WFHW QRYSRKDDEOH]L Y HFNRY:¢WUXVQ¢FK KXE
THFKHOYHOOD RADDXY P X-FLIGRAV F\SKDOS BWROWWRPD SHRWIL DF W
VDQLRVDXFRRMEFDULD HQGBRAXGRREGRS K L &MU FREY G HXKLD M X U
6DUFRVSKD H U®SDRURQIDUIXE HAD DIHZMW DR ~ GU XK\ UHSUH]HC
QHER ] SRKOHGX MHMLFK UR]#  HQ ™ P«QY ]JQEP« JEVWXSFH Y

.OTRYE V®RWDRP\FHW\ HNRHJR JR P\ FIRRAXLE) D

e YRG

9 HEFNRY ( WUXMMFRRRPFENR ~ GUXKRYY QHMSRIHWQYM# ™~ VNXSI
3 HVYWR@H VY{P GUXKRY¢{P ERKDWVWY P S HY%\BXIMG LIRE\FERN
Y UL]Q¢FK DWODVHFK KXE MVRX Y@G\ MHQ QD RNUDML J£M]
L THUYHQ¢ VH]QDP KXE THVN« UHSXEOLN\ +ROHF %HUDQ
XYHGHQ¢{FK GUXK1 Y QHSURVSYFK Y HFNRY{WUXVQ¢FK KXE
D QHGRVWDWHN NRPSOH[Q FK PRQRJUDA™ QD MHGQRWOLY«

IHM]QEPNRIFAFRWDE ~ W]Y DSRWKHFLD -HMLFK JENODGQ™
D@ PLVWLINRX U1]Q¢FK YHOLNRVW L EDUHY DOH WYDURY
VPU@H 7DNRY«WR KRXE\ VH VKUQXM™ SRG VSROHIQ¢ QE£]HY
Y HENRY/WUXVQ¢P KRXEEP

1D#H SR]JRUQRVW MH ]DPY HQD QD Y]E£FQVYM# GUXK\ Y HI
VNXSLQ\ QDOH]JHQ« Y ML@Q FK D ]JESDGQ FK THFKEFK 2EY |N
VH SRGREDM~™ 9 HFNRY:;WUXVQ« KRXE\ Y#DN QHE\O\ GRVXG

D =£SDGRIHVNE XQLYHU]LWD Y 30]QL )DNXOWD SHGDJRJLFNE &HQW

.ODWRYVNE &= p 30]H H PDLO PDUWLDO#VH]QDP F]

2 BHVVORYD &= p eVW QDG /DEHP H PDLO JHNNR #VH]QDP
00DG¢ P\NRORJ ] V ®VODYVNE &= p 30]H H PDLO SL
2ERUD &= P 2ERUD H PDLO VDGORV#FHQWUXP F]
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NGH VH MLP YYQRYDO ] HMPY MHQ 0 6YUIHN 6YUIHN = MLG
RG - .XELIN\ .XELIND DO 6YUIND QDS 6YUIHN

$XWR L Y QLFK XYEG™ QE£OH]\ QHMHQ Y]EFQ¢FK GUXK1 DOH L Q
UHSXEOLNX 'RNRQFH QD ]JENODGY PDWHULEOX ] ML@Q FK THEK
VNXSLQ\ NRSURAOQ FK KXE QDS 3LOEW 6YUIHN 6YUTHN

OHWRGLND

+RXE\ E\O\ VEUEQ\ Y ML@Q FK D ]1£ESDGQ FK THFKEFK MHMLFK Xl
L PLNURVNRSLFN¢{FK JQDF FK Y JEYLVORVWL QD GUXKX 1YNWHE
BROR@N\ YYW#LQ\ SUHJHQWRYDQ¢FK GUXK1 MVRX GRNODGRY
XYHGHQ P MHMLFK I"VHO SRNXG E\OD S LGYOHQD JI£VW QD SU
JHRYYG D HQYLJRJILN\ b &%* PHQ#LQD Y KHUEE£ L -LKRIHVN«k

& %
-HGQRWOLY« GUXK\ MVRX D]JHQ\ DEHFHGQY Y ]JEYRUFH ]D N
RKUR@HQ™ Y THUYHQ«P VH]QDPX KXE THVN« UHSXEOLN\ SRNXG
D GEOH WD[RQRPLFNE£ S "VOX#QRVW B6FRFK HW DO LU

9¢VOHGN\

Bulgariellapulla )U 3 .DUVW b NOLKDWHEIND 3REAXKPKYQ@E S "OR]H
+HORW LHHRHROML D O H V

/RNDOLW\ ML@Q THFK\ RNUHV 3UDFKDWLFH 135 9HONE QLY
UD#HOLQQE VPUILQD SDGO¢ VLOQY URJOR@HQ:; NPHQ E |\
GHW / ="EDURYE£ KHUE /HS#RYE

OLPR ML@Q ™ THFK\ +ROHF HW DO MH GUXK ] THVN« UHS)»
ORTEO Y .UX#Q¢FK KRUEFK &KRFKHO VHF 1'23 DY#DN UHYL
QD PVWY 6YUITHN XYEG~ U1VW QD ERURYLFL 9HVWHUKROW

SUHIHURYDQ¢ VXEVWUEW E 1X FR@ RGSRY GE£ L Y¢{#H XYHGHQ«

Byssonectria terrestris $ O E 6FKZHLQ 3AVWHU b RUDDS@ RREIWD Y HWB QR
UHYQ« S "OR]H
3\UR QH P D @HD]FE HID®BIH V
/IRNDOLW\ ML@Q THFK\ RNUHV THVN« %XGYMRYLFH PH]L RI
r 6 +( *36 QD RNUDML OHVD QD KXPXVX GXERY« OLVW™ E
- .RXW &%* b =£SDGQ~ THFK\ RNUHV 7DFKRY 33 3UDPHQL#WY
r o +( *36 9YSROERPEURSKLEOM IKNOGHQIIDKWH Y GHWULWX |
OHJ HW GHW - .RXW &%*
2UDQ@RYND Y HWHQRY ;WUXCWME MHIHFAP B D MRGHB K L 188DITHN
%HUDQ .RXW &KDUDINRMHIQ@WY RN ¥ \JARBQ@IMN QD EYO!
URJWURX#HQY D@ WYVQY QD&QRXIHOWHGOAR LKYR'XHE % HDR N Q/I5 H
QDS VSEOHQL#WY X QYNWHURGRLAORHGU XK\@ BADWRYQDW
Y (YURSY SURNEJ£QYMNMBERHFWOBUXIKEDQWX®DILBRXWK 3AVWHU
.XOOPDQ $VL QHMYVYW# ™~ PR @QRYIWQ ERYR\ E\HRRKIRY ;WU
VSEOHQL#W @ W \GRIXHKAFWU LB HYMHOVFHRUBRIHUVRQ .RUI OLPR HNI
GUXK\ RGOL#Q« KODYQY PLNUR&N RSB PRNOHNROEVQ\YV $RYGHP DQ Q

Caloscypha fulgens SBHUV % RXG b NUOQVRI"#ND @OXWE
&DORVF\SEBAHDBOH V

/IRNDOLW\ ML@Q THFK\ RNUHV 7£ERU 133 &K¢{QRYVNE MH
*36 SRURVW QE£EOHWRY¢{FK G HYLQ E ]D YUED M YD
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3 "SLQDU P 2NUHV -LQG LFK1Y +UDGHF ]£SDGQY RG REFH :

r 6 =<1 r 6 +( *36 QD WUDYQDW«P RVWUIYNX SRG
/ +HMO HW / ="EDURY£ KHUE +HMO b &KOXPHF X 'DILF 9¢
r 6 +( *36 QEOHWRY« G HYLQ\ SRG«O OHVQ™ FHVW\

/| ="EDURYE

9 ]JESDGQ FK THFKEFK E\O QDOH]HQ Y 35 3HWURYND X 30]Q

Cheilymeniararipla : 3KLOOLSY 'HQQLV b @ OREW Q NYD E D&MR FKOX S
3\UR QH P D WHD|fE HID®IH V
/RNDOLW\ ML@Q~ THFK\ RNUHV 3UDFKDWLFH S "URGQ™

r 6 +( *36 KRUVNE VPUILQD WUXV MHOHQD
="EDURYE

0DO¢ NRSURAOQ ™ GUXK NWHU¢ MH ] THVN« UHSXEOLN\ ]Qf
ORUDYHF Y ML@Q FK THFKEFK QHE\O MH#WY ]D]QDPHQE

Helvella confusa +DUPDMD b FK DSHREIRGREBRUHYQ« S "OR]JH
+HOYHO DWDEHDGHV

/IRNDOLW\ ML@Q THFK\ RNUHV 7£ERU 30DQEf QDG /X@(
r o +1 roo +( *36 SRWRN Y “%GRO~ Y MHKOLIQ
PHFKDW«P E HKX OHJ HW GHW 7 &KDOX# KHL
THFK\ RNUHV 30]H VHYHU VHYHUQY RG THVN« % 7]\ Y
r o +( *36 PDO¢ SRWRN SURW«NDM F~” YJURVWORX V|
E HKX SRW1iINX X PDO«KR YRGRSE£GX OHJ HW GF

P BHYHUQY RG 30DV ?HEQLFN¢ SRWRN r o +1

SURW«NDM FT URNO™ Y MHKOLIQDW«P OHVH MHGOH VPL
%DUWI1#HN

9#HFKQ\ Q£OH]\ SRFKE]JHM™ ]H VSHFLAFN«KR VWDQRYL#W)\
EOJNR YRGQ™ KODGLQ\ 9 ]JESDGQ FK THFKEFK MGH ] HMPY R

'"UXKRYEf KRGECRRWEVY#DN VSRUQEf StHOQHEODGLERWRER\
N JQEP«PX GHOXKHXOOD OH3HBVWHOIDH@D $EERWW &XUUDK

Helvellacoium 2 :HEHUE ODVVHH b KK DSE£i iHUQ¢
+HOYHO ODEHDGIH V
/IRNDOLW\ ML@Q THFK\ RNUHV -LQG LFK1Y +UDGHF S~V

E HK STVNRYQ\ r o +1 r o +( *36 OHJ HYV
/IHS#RYE r o +1 r o +( *36 OHJ HW
IHS#RYE D Y(FKRGQ RNUDM S"VNRYQ\ OHJ HW GH\
6YUIHN XYEG™ GUXK ] STVILW{FK S1G L UXGHUEL£OQ FK

RGSRY GDM~ 9 ML@Q FK THFKEFK E\O FK DS£i IHUQ¢ QDOH]H
9H Y#HFK S "SDGHFK E\O\ Y EO JNRVWL ]D]JQDPHQEQ\ YUE\
SDUWQHUHP

+HOYHOOD: DEEURYBRUDSEi FK@SSDW ¢

6\Q+HOYHOOD. BUMMLYHODOD-NGZORMDVLQJ 1DQQI

+HOYHO ODEHDGIH V

/RNDOLW\ ]J£SDGQ THFK\ RNUHV 30]H VHYHU NDWDVWU
r 6 +1 r 6 +( *36 QD RNUDML VX'RY«KR OHVD O~
“GRO™ HN\ 6W HO\ SUDY¢ E HK HN\ QD KRO« S1GY
%DUWIL#HN
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Helvella leucomelaena 3HUV 1DQQI b NDOK#Q N EYORIHUQ¢
6\Q3D[LQD OHXBRBEMODXQWI]H
+HOYHOBWEHDOIH V
/IRNDOLW\ ML@Q THFK\ THVN« %XGYMRYLFH GYY P VWD Y
XQLYHU]JLW\ r oo +1 roo +( *36 SRG ERURYLF™ OHVQ I
REHFQRXDFK\WKHFLXPD UX@IDERYRAP $8UHNRAYOLOVIPXP YXOJDUH
OHJ HW GHW - .RXW &%* b THVN¢ .UXPORY V GOL#WY 9
*36 SDUNRYE£ Y¢VDGED SRG ERURYLF THUQRX OHJ +
P =£SDGQ~ THFK\ RNUHV 30]H VHYHU ML@QY RG @HOH]QLIQ
YHGRXF™ QD MLK SRG«O NROHM™ roo +1 roo +( *36 S
Y RNRO™ ERURYLFH OHVQ™ DVL SORGQLF OHJ HW
0 .RQRSRYEf &%* GHW - .RXW P 2NUHV .ODWRY\ 35 3XiDQN
*36 Y SRURVWX ERURYLFH Y£SHQFRY¢ SRGNODG OHJ
r oo +1 r o +( *36 OHJ / +HMO KHUE +HMO G
9 THVN¢FK %XGYMRYLF FK VH NDOL#Q™N EYORIHUQ¢ Y RNRO™ =
Y\WN\WRYDO Y SRIWX W«PY SORGQLF Q£VOHGXM F~ URN VH
SORGQLFH L NG\@ E\OR P"VWR QDY#W YHQR Y FHNUEW QD MD
1D THVNREXGYMRYLFN« ORNDOLWY E\OR RULHQWDIQY JPY H

SUHIHUHQF P WRKRWR GUXKX SUR ]EVDGLW« S1G\ S+ p
9 THVN« UHSXEOLFH MH NDOL#Q™ N EYORIHUQ¢ JQ£P ] FHO« I
'HENHURYE£ "XKDM 6YUIHN LQ +ROHF %HUDQ =£URY

SUDYLGHOQY XYH HM RYDQ« QD LQWHUQHWX ' "YH E\O ]D]QDPF
WDN L JESDGQ FK THFKEFK .RXW

Helvellamacropus 3HUV 3 .DUVW b PKBDSEl S¢ LWy
+HOYHO DWEHDGIHV
/RNDOLW\ ]J£SDGQ THFK\ RNUHV 30]H PYVWR &KRW NRYVN¢

N PVWQ™ VW HOQLFL r 6 =1 r & +( *36 QD G HYY
&% *

9 ML@Q FK THFKEFKXBKEYESSD SR Xu#AM A DOH H[LVWXM™ ]G
ORNDOLW\ 0 %HUDQ LQ YHUE 9 1ESDGQ FK THFKEFK MH ]

XUITHQ™ GUXKX MVRX G1OH@LW« VSRU\ Y HWHQRYLW«KR WYDUX
RVWDWQ FK SRGREQ¢{FK GUXK1 V HOLSVRLGQ PL VSRUDPL 'LVYV

Holwaya mucida 6 FKXO]JHU .RUI $EDZL b YRMNRYLIND THUQDYE
7\PSDQLGHDHBGRWLDOHYV
/RNDOLW\ ]£SDGQ  THFK\ RNUHV 30]H VHYHU NDWDVWUELOQ ™ ¥

6W HO\ r &6 =1 r 6 +( *36 QD WOHM F P NPHQL O7S\ Yl
0 %DUW1#HN b 2NUHV .ODWRY\ 33 &KXGHQLFNE ED@DQWQLFH
O"S\ TEVWHIQY V ERUNRX OHJ HW GHW - .RXW HW / =
&KHMODYD r 6 =+1 r 6 =+( *36 OH@ F NPHQ DVL O°SD
THUYHQ¢ VH]QDP ]JPL XMH MDNR REODVW Y¢{VNIWX YRVNRYLIN)
LQ +ROHF %HUDQ .ULHJOVWHLQHU +!IIQHU KRGQRV
(YURS\ 9 3BROVNX MH SRYD@RYE£QD SRGREQY ]D GRVWL Y]£EFQR>
YRVNRYLIND THUQDYE ]D]JQDPHQE£QD SRSUY« D@ Y URFH .0D

Hydnotrya tulasnei % HUN % HUN %URRPH P R "#NRYHF 7XODVQH1Y

'LVFLQDFHDH OHV
/IRNDOLW\ JESDGQ ™ THFK\ RNUHV 30]H PYVWR 35 =£EYOE£

X SD H]X OHJ - .RXW &%* KHUE 9DOGD GHW 6 9DOG
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“]HP~ 2ERUD X .D]JQYMRYD /LSRYND X FHVW\ QD /LSRYN
Y PODG« MDVHQLQY V OVNDPL OHJ HW GHW 6 9D

Leucoscypha patavina& RRNH 6DFF 6YUIHN
6\Q3XVWXODULRBRMWHYIB@FF %RXG
3\UR QH P D HD|E HIDBIH V
/RNDOLW\ ]£SDGQ~ THFK\ RNUHV 30]H VHYHU X .D]JQYMR
WXULVWLFN« VWH]N\ r o +1 r oo +( *36 QD Q£VSX
3RO\WUUBKXP OHJ HW GHW - .RXW &%*
BRGREQ¢{HBBRKF\SKD VHRL LPPHWWVDEYUIHN VH RGOL#XMH
L VSRUDPL YDQ 9RRUHQ

Microglossum viride 3HUV *LOOHW b SDIRXEHN |JHHOEHQDUHYQ« S "OR]
+HORWLDOHYV
/RNDOLW\ ML@Q~ THFK\ RNUHV 3UDFKDWLFH THUQ¢ . @

r o +1 r o +( *36 VPUTLQD Y RNRO™ L RO#H OHSI
SRWI1INX PH]L MEWURYNDPL OHJ HW GHW [/ ="EDI
KHUE ="EDURYE QRW / ="EDURYE

=YOEL£#WY FKUEQYQ¢, GUXK RG NWHU«KR E\O (I#DUNR QAR Y VR(
JULVHRYLWIEHD /L]R 0 7RP#RYVN¢, P V RGOL#QRX HNROR
QHXYEG  @£GQ¢ UHYLGRYDQ¢ VEYU SD]J]RXENX JHOHQ«KR ]
X THUQ«KR . "@H VH WHQWR GUXK Y\VN\WXMH SUDYLGHOQY

Microstoma protractum )U .DQRXRWHLYHF(ILPREU Y EDUHYQ« S "OR
6DUFRVF\SXEHDMHHV

IRNDOLW\ ]J£SDGQ ™ THFK\ 30]H VN¢ NUDM X %H]YYURYD X Y
*36 RVLNRY¢ KEM V E 7]JRX RSDNRYDQY ND@G¢ URN
9 THUYHQ«P VH]QDPX 15 QHQ™ RKIQLNFIK XIYEGYH MHROKMLQ +ROH

Otidea tuomikoskii +DUPDMD b RX#NR 7RERLNRVEBRYRYQ« S "OR]H
3\UR QH P D @/HD]E HIDGIH V
/RNDOLW\ ML@Q THFK\ RNUHV -LQG LFK1Y +UDGHF X RE

JQDIFH r 6 =+1 r & +( *36 Y MHKOLIQDW«P OHVH QD
OHJ HW GHW - .RXW &%*
1D QD#HP %]HP~ MGH R YHOPL Y]EFQ¢; GUXK SUYQ Q£OH] ] TH

] REODVWL THVN«KR OHVD -LQG LEKWXRP2WNWYMWQUNKGSXKEDQN\VE
UHYL]L SURWR@H QDS 2 GRVOQ HEBIPWEMID« RXEWOR GR Y\GE£Q™ Q
N URGN GHRVWDWHIQY ]QEPR 20DULDJD HW DO 2X#ND MH
DQL ]GEQOLYY MHGLQHIQf PDNURVNRSLFNE£ FKDUDNWHULVWLN
2WLGHD QIPEQRHQEWLERU\ D QL@# EUDGDYN\ ] YQVY MANIXGHDR G
SDSLO-@DWDMD VH Y,UD]QY RGOL#XMH VWUXNWXURX YQYM# KI

=QDN\ NWHU« YHGO\2N WXRHPQN BR@RENK THFK MVRX YQY
] DQIXOE£UQ FK EXQYN WH[WXUD DQJXODULV EUDGDYN\ Y
QD Y¢#NX SDUDI¢]\ RKQXW« DSLNEOQY P UQY UR]J# HQ« R
KODGN « P ™ b nP Y .2+

Pachyella babingtonii 6DFF  %RERBFKQ THN GIRWRHQ™ Y EDUHYQ« S 7O
3H]L]D BHDH DOHV

/IRNDOLW\ ML@Q"™ THFK\ RNUHV THVN¢ .UXPORY ODORQW
DXWREXVRY« |DVWEYN\ r o +1 r o +( *36 SRGPEIHC
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YH YRGY OHJ HW GHW / ="EDURY£f£ KHUE ="EDURYE
S "URGQ SDUN %UG\ X REFH 1RY« OLWURYLFH r o =1 r oa
V P KDYNRX YRGQ YL] Q @H OHJ HW GHW [/ +HMO

&K\Q QVN« EXN\ r 6 =1 r 6 =( *36 QD VLOQY UR]JOR@HQ«
OHJ 0 %DUWI1#HN HW / +HMO KHUE %DUWI1#HN GHW

Pachyphloeus conglomeratu% H U N % BRRPHWND SRVSROYVEDUHYQ« S "OR
3H]L]D BHDH DOHYV

/IRNDOLW\ ]J£SDGQ~ THFK\ RNUHV 7DFKRY 35 'LDQD r 6 =+
Y SIGY SRG VWDU¢PL O°SDPL OHJ HW GHW 6 9DOGD |

Peziza saniosa6FKUDG b DVQDWNRPRRERPO«YQEDUHYQ« S "OR]H
3H]L]DBHDH DOHYV

/IRNDOLW\ ]£SDGQ~ THFK\ RNUHV .ODWRY\ 35 3XiDQND r
QD PHFKDW«P VUE]X Y MHKOLIQDW«P GRVSYO«P OHVH
1RYY E\OR ]DJ]QDPHQ£QR Y THVN« UHSXEOLFH Y FH QH®@ OF
JH JESDGQ FK THFK

Peziza succosa% HUN P DVQDWN@ VRRPO«IQEDUHYQ« S "OR]H
3H]L]DBHDHDOHV
/RNDOLW\ ]£SDGQ~ THFK\ RNUHV .ODWRY\ 35 3XiDQND r
OHJ HW GHW / +HMO KHUE .DOL£Q
= HMPY DQL WHQWR GUXK DVQDWN\ QHE\O ]H ]JESDGQ FK THFK N

Plectania melastoma 6 RZHUE\ )XFNHO b RKQREWF TWURQUHYQ« S "OR]JH
6DUFRVRPDBWLFBIOHY
/IRNDOLW\ ]£SDGQ~ THFK\ RNUHV 30]H MLK X "WYQRYLF F
r oo +1 r o +( *36 X E£]H GXEX OHJ HW GHW
9 ]ESDGQ FK THFKEFK E\O ]|D]QDPHQ£Q MH#WY SREO @ 'RPD@OL

Plicaria endocarpoides % HUN P5IDVQDWND KOPEBWRSYREIXUHYQ« S "OR]H
3H]L]D BHDH DOHYV

/IRNDOLW\ ]£SDGQ~ THFK\ RNUHV 30]H VHYHU VHYHUQY RG
6PUTLQ\ r o +1 r o +( *36 OHJ HW GHW 0 %D
KHUE %DUWI1#HN

30RGQLFH Y\ULVWDO\ QD VSEOHQL#WL SR OHVQ P SR@E£UX
VSEOHQ«KR OHVD ] Q@ X@ MH DVL SRORYLQD Y\WY@HQD 30
SRIWX Y PVWHFK NGH MH#WY J1VWDO QHY\WY@HQ¢ VSEOHQ¢,
YIKOHGHP QHUR]JOL#LWHDHIE]RB NDAWHUDANBHONS PIBIRIEANRE BM Q « IHOH C
'RE HVH RGOL#XMH PLNURVNRSLFN\ NXORYLW,{PL KODGN¢{PL V

Pseudombrophila guldeniae6 Y UTHN P YURXEHQND *XOGHQRY«
6\Q1DQQIHOGWLH QRNE B BBXGPRED RS KL EPNEXDGE JB /DPDMD
3\UR QH P D WH|E HIDBIH V

/RNDOLW\ ]£SDGQ ™ THFK\ RMUHNWBAKRMN GBRBBRWIRQIDY r 6  +1
*36 VSRONWRQHFW UL B AWHWILMXY WHRWRY « MHWOLIZRXW &%* OHJ H

%DUHYQf IRWRJUDAH SROR@N\ E\OD XYH HMQYQD Y REUD]R"
NUDMH. MDNROGWLHOSOWOBQUHIDWODGH R Y]£FQ¢ GUXK YE]DQy
QD RUDQ@RYNX Y HWHQRY{WUXVRX %UXPPHOHQ VPYUH
HYURSVNE T£VW 5XVND MH Y#DN SRYD@RY£Q ]D EY@Q¢ GUXK &
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Rutstroemia henningsiana 30 , WW Q '"HQQLV
5XWVWUR H PIOIRRMIDIHO H V
/IRNDOLW\ ML@Q THFK\ RNUHV -LQG LFK1Y +UDGHF 133
*36 UD#HOLQQ&EDWRIX R VAMWIMMWDOHIJ HW GHW / = EDURYE
=H ]J£ESDGQ FK THFK XY£G GUBRR]6EDUKHR QBQJWMDNB 6YUTHN
VN "SLQ\

Sarcosphaera coronaria -DFT - 6FED, WD YHONRNDOL#QE
SH]L]D BHDHDOHYV
/IRNDOLW\ ]£SDGQ THFK\ RNUHV .ODWRY\ ]£SDGQY RG 35
*36 QD FHVWY Y OHVH SRG EXN\ VPUN\ D ERURYLFHPL
OHJ HW GHW / +HMO KHUE .DOL£fQ KHUE %DUW1
9H YKRGQ«P IDVH E\OR QD ORNDOLWY ]D]QDPHQ£QR QD

Sarcoscyphajurana % RXG % DUDO P RKQLREHF MXVYEMNMIJHYQ« S OR]l
6DUFRVF\SEKIDRHDGH V

/IRNDOLW\ ]£SDGQ THFK\ RNUHV 30]H VHYHU NDWDVWU:
r o +1 r o +( *36 VX'RY¢, OHV QD SUDY«P E HKX
YYWYLINEFK O"S\ YHONROLVW« OHJ HW GHW 0 %D
0 %DUWI1I#HN

©GDMH N UR]J# HQ WRKRWR GUXKX XYHGHQ« Y THUYHQ«F

SRX]H THVN¢ NUDV 9£JQHU LQ +ROHF %HUDQ L NG\@ |
THFKEFK X ] FHQLQ\ KUDGX 3 EYQLFH SRWYU]JHQE QDS
3R]GYML .RWODED 3RX]DU VXPDUL]JRYDOL Y¢VN\W W

QHXYEG @£GQRX ORNDOLWX ]JH ]JESDGQ FK THFK

6SDWKXODUIWUYDYLGRSDWLIND N\MRYLWE
&XGRQLBRHWDIHVPDWDOHYV

/RNDOLW\ ]£SDGQ ™ THFK\ B6RNRORY Y¢VISND $QWRQ Q
Y PODG«P VWHMQRYYN«P D PHFKDW«P PRG QRY«P OHVH KL
- .DOLEQ &%* KHUE .DOL£Q

THUYHQ¢ VH]QDP QHXYEG ]H ]JESDGQ FK THFK @EGQRX ORI

Trichoglossum hirsutum 3HUV % RXG P MD]RXUHN VUVWQDW¢
*HRJORVVEHRHORVVDOHV

/IRNDOLW\ ML@Q THFK\ RNUHV 7£ERU 35 .ODGUXEVNE Kl
QD KRO« JHPL OHJ 7 &KDOX# &%* GHW - .RXW

3 WRPQRVW QE£SDGQ¢(FK WPDY ¢MRKL WKIRN CRRO/OBXRAZ M HQW ® B Gl
*HRJORYUXPROR@FH MVRX PDO« SORGQLFH D YYW#LQD Y ¢ W

Tuber aestvum9LWWDG b ORRY@ OHWMUHYQ« S OR]H
7XEHUDFHDRDHOOHYV

/IRNDOLW\ ]£SDGQ THFK\ "'£KODYLFH r o +1 r o

FP SRG JHP X NR HQ1 OHJ , %RNURYE£ &%* G
VWDU«KR GXEX OHJ / +HMO GHW 6 9DOGD

OLPR XYHGHQ« VEYU\ E\O\ QD VWHMQ« ORNDOLWY ODQ¢ @
L' Y URFH %XGRXFQRVW ORNDOLW\ MH ERKX@HO Y RKL
D ]JPYQ\ PDMLWHOH SR]JHPNX 90LY QD Y VN\W ODQ¢:;@H OH!
QDW U£Q EO [N« NDPHQQ« ]GL YESQHP G6WUHLEORYE£ HW I
]JESDGQ FK THFK QHXGEYDM™
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Tuberrufum 3LFFR P ODQ¢@ UH]IDY¢ U\#DYy¢
7XEHUDFHDRH OHYV
/IRNDOLW\ ]J]£SDGQ~ THFK\ RNUHV 30]H PYVWR 35 =£EYOE£
X SD H]X OHJ HW GHW 6 9DOGD KHUE 9DOGD b 2NUH
r 6 +( *36 Y PODG«P KXVW«P SRURVWX O VN\ OHJ
%DUWI1#HN
6WHMQY MDNR X R "#NRYFH 7XODVQHRYD S LVS Y£ WHQWR %
YIHP™

Urceolella tetraspora SHKP ( 0% 0O b NXVW HERHEND TW\ EFQWHNXQ/E S "OR]
+\DORVF\SKBORWH DOHV

/IRNDOLW\ ML@Q ™ THFK\ RNUHV 3UDFKDWLFH S "URGQ SDF

r O +( *36 KRUVNE YRWHIUQRP GSVWHQWLIRABILIXP ="EDURYE
9 3RXVND KHUE ="EDURYE GHW / ="EDURYE

'UREQ¢ GUXK URVWRXF QD WOHM F FK OLVWHFK NDSUDGLQ
XYEG™ 6YUIHN ] THVN«KR VW HGRKR =~ OLCGHRWRYVYNXP ARF Q
IHPLQDUXK MH SUR VYRX GUREQRX YHOLNRVW SDWUQY S HKO ¢
"Y¢FDUVND D  WEOLH 0%OOHU

Vibrissea truncorum $OE 6FKZHLQ )U b A7AKDYND YRGQ ™
9LEULVVHBEGERWHDOHYV
/IRNDOLW\ ML@Q~ THFK\ RNUHV THVN¢ .UXPORY ODORQW\ F

r oo +( *36 IUDJPHQW MHGOREXILQ\ Y SRWI1iINX SRQR HQ:
/ ="EDURY£ P 2NUHV -LQG LFK1Y +UDGHF .XQ@DN FFD |

r oo +( *36 SRWRIQ™T OXK Y SRWI1iINX SRQR HQEf YYWHY RO#
=£SDGQ  THFK\ RNUHV 30]H VHYHU S "URGQ SDUN ODQYW QVN
=ODW¢ SRWRN r o +1 r o +( *36 QD SRQR HQ¢FK ]F
OLVWQEITH V QHMYYW# SUDYGYSRGREQRVW™ RO#H OHSNDY«
GHW - .RXW &%* b 3 URGQ SDUN %UG\ X REFH 1RY« OLWURYL
Y OHVQ P SRW1iNX V ERFKQ INHP SRWRIQ™P QRW / +HI

9,VN\W Y %UGHFK MH ]DM PDY, WP @H OHVQ FK SRW1iN1 M
QLMDN ]GEQOLYY QHOL# P KDYND URVWH MHQ Y MHGQRP RPH]
QD %]HP~ THVN« UHSXEOLN\ VH QDFKE£]T S HY£E@QY Y KRUEFK 3
Y#DN OH@ ™ Y QL@# QDGPR VN« Y #FH PE£OR S HV PQ P 'R
THFK +ROHF 3DSRX#HN ] Y\## FK SRORK DOH ]H ]ESDGQ
MDNR YHOPL Y]EFQf D WR ] REODVWL %UG 6YUIHN LQ +ROHF

SRGYNRYEQ™

'"YNXMHPH 7 &KDOX#RYL ]D SRV¥NOWGXWD 6RRERIGBIRA L GDXKXIRY f
SRG]HPHN $ /HS#RY« |D %4GDMH N QYNWHU P GUXK1P D - .DOL

/ILWHUDWXUD

$SEERWW 6 3 &XUUDK +5HOBYHO CBDFHEBHR DWLF UHYLVLRQ DQG RFFXUUHC
QRUWKZHVWHUQ 1RUWK $PHULFD P O\FRWD[RQ b

%HUDQ 0 O\NRORJLFN¢ LQYHQWDUL]DIQ™ SUL]JNXP 33 3°VNRYQD
>=£YYUHIQE ]SUEYD GHSRQ LQ 6&+.2 7 HER VNR @

%UXPPHOHQ YDQ - $ ZRUO G PROGEIRIMEER R K] DEBHAR P\G RW L Q D
/LEUL %RWDQLFL b
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6ERU -LKRITHV PX] Y THV %XGYMRYL

'"HFNHURYE + "XKDM - 94 VN\W +HO E SI5i6 DN O B SHRRSYELENDY-RED
D QD VHYHUQ ORUDYY b $FWD &DUS 2FF =

‘LVVLQJ + 1DQQIHOGMHOYIBOOD FXSXOQRRYEODHRNGY H[ 2 .XQW]!
FRPE @©RRDFURSHUN H[)U .DUVW DQG WKHLU DOOLHV b 6YH

(JHUWRYE = 1RY« QE£OH]\ DBWQID\W NADRRHBANRP OHBXEOLFH b 0\}
b

+DQVHQ / .QXGVHQ + 1RUGRE GNYFBRPRAMMWMNRUGVYDPS
&RSHQKDJHQ s

+DZNVZRUWK ' / 7KH PDJQLWXGH RI IXQJDO GLYHUVLW\ WK
0\FRO 5HV b

+ROHF - +RXE\ "XPDY\ FKUEQYQ« JENRQHP QHER ]JDKUQXW« Y 1
*DEUHWD b

+ROHF - %HUDQ 0 HGV THUYHQ¢ VH]QDP KXE PDNURP\FHW
p

+ROHF - . @ 0 3RX]DU = "DQGRYE O %RXE QVN¢ S
(XURSHDQ UHIXJLXP Rl ERUHDO PRQWDQH DQG ROG JURZWK IRL

+UGLQD 9 ODNURP\FHW\ SROHV~™ %RUHN X 2VYUDI™QD b S

>'LSO SU GHSRQ LQ .QLK )3( =i8 30]H @

-LQG LFK 22WLGHD WXRBIRNWRVEBUXK SUR QD#L P\NRZAPUX P O\NRO /

.LUN 3 0 ,QGH[ )XQJRUXP b 85/ KWWS ZZZ LQGH[IX
S "VWXS

.ODYHUHQ YDQ ) 9HHUND#PRSODD\D PXFHLDODLQ 7KH 1HWKHUODQG)

p

.RWODED ) 3RX]DU = BOQERNF\ SKOSWNDRPREBW Y THVN «
UHSXEOLFH b 0\NRO /LVW\ b

RXW - O\NRORJLFN¢ Y{INXP 35 3BHWURYND P 6ERUQ =£SDGRI

.ULHJOVWHLQHU * - +!'1IQHROZD\D PXeZEGBKXO]HU YRQ 0%JJt
5 3 .RUI * 6 $EDZL PXFNVGEBWISHBEDZL XQG LKU 9RUN
(XURSD P = O0\NRO b

. XELIND - 2FWRVSRUD GHDYHWQHBYU XE Y ML@ ©RPKF HMFHOE
RSHUFXWBWRU -LKRIHV PX] Y THV %XGYMRYLF FK 3 U YVYG\

. XTHUD 9 /L]JR 3 7RP#RYVN¢ 0 .XIHUD - *DLVOHU - 5H
Y DU L DELLFIWVRI @RV VX@GY LWILGHRNSL UQRBH b 0\FRORJLD b

.XOOPDQ % 7ZR VLEOLQJ YSWVVRAVWFARIUMRHEXSBSQOMVVLRQ RI
VSRUH GHYHORSPHQW XQGHU HQYLURQPHQWDO VWUHVV b O\F|

/IDQGHURV ) ,WXUULDJD 7 B5RGU JXH] $ 9DUJDV $PDGR * * X
LQ WKH SK\OHHIGYHORM®IEVFRP\FRW@PIHUUHG IURP QXFOHDU U
VHTXHQFHY DQG PRUSKRORJLFDO GDWD b 5HY OH[ %LRGLYHU

/LQGHPDQQ 8 9HJD O $OYDUDGR 3 . R\ 1©DIE\DLHRED! | RU PW\K H
GHOHBWOGBWQ N HUWLOANR O )

ORUDYHF - 7D[RQRPLF URRKHMMLGR@HRLWKHHDMQNVVPHQW RI V
3DUDFKHL D GBHULBH ®R&DHFK 0\FRO p

0%O0O0HU ( 1 HX DXORO/HF \BR@EFHDHHQ $OSHQ b 6\GRZLD )

20DULDJD , O9RRUHQ YDQ 1 &DUERQH 0 +DWVERDRQHPDWDPRQ
3H]L]RP\FBVBHWVRRQLD b

3DSRX#HN 7 HG 9HON¢ IRWRDWODV KXE ] ML@Q FK THFK b 1

3AVWHU ' + $ VIQRSVLV RI WKH JRWW R Q$IEFHIULLEDAL WS H F |

FRPPHQWV RQ WKH RQWRJHQ\ Rl WZR VSHFLHV b 0\FRORJLD
3LOEW $ 6YUIHBIFOHURWLQISD QHVBRYE KO JHQND URVWRXF™ QD S

0\NRO b
5DIWYLiU $ * 3 VHOHG RIRPEMIR BMKLHO B665 b )ROLD &U\SWRJIDP (VW
6FRFK & / :DQJ = 7RZQVHQG - 3 6°S-DRA) D IRRVUVOR P-OF W R V
*HRJORWW®HPRY DQG WD[D DERMF FERBRWER RQN/ LU WKBHUYV
p

6WUHLEORYE£ ( *U\QGOHURYE£ + 9DOBPOEKBU DHMBCHLRRAHRXV [1XQJ
QHJOHFWHG LQ WKH &]HFK 5HSXEOLF $ UHYLHZ b &]HFK O\FRO
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6YUIHN 0 3LQGDUD VWHOUBVSLWIODURYND JHPQ™ QD 7£ERUVNX b THV 0\

6YUIHN O VR W DS HVIIHFKREPWLIHYV 0\NRO b

6YUTHN 0 "UXK¢ S "VSYYHN N SR]Q£Q™ PA\NRZARU\ THVN«KR 6W HGRH

6YUTHN 0 6RPH LQWHUHVWLQJ 'LVFRP\FHWHYV IURP é3UDPHQL#W
%RKHPLD b THV 0\NRO b

6YUTHN 0 D 1RY« GUXK\ GLVNRP\FHW1 ] THVNRVORYHQVND b THV (

6YUTHN 0 E ZEHU GHQ 9HMUBWWQQ)LOQ & BB AROBHU 7VFKHFKRVC
P THV 0\NRO b

6YUTHN 0 '"LVNRP\FHW\ ML@Q FK THFK , b 6ERU -LKRIiHV PX] Y

)
6YUIHN O .DWDORJ RSHUMNHQEM QRN BLORRROAVHNDL, $p1 b THV
b
6YUTHN 0 '‘LVFRP\FHWHV IURP :HVW %RKHPLD P )ROLD OXV UHU
b

6YUTHN 0 'LVNRPSVHRERBD MEEHQ FK THFK Pb 6ERU -LKRIHV P
%XGYMRYLF FK 3 U YYG\ b

6YUTHN 0 'LVNRP\FHW\ | ML@Q FK THFK ,, b 6ERU -LKRIiIHV PX]

b

6YUTHN 0 . XELINPLPDULD S//SUFRIRYFRP\FHWHW O0\NRO =}

9HVWHUKROWoXOJDWBLHOOBW b ,Q +DQVHQ / .QXGVHQ + HGV 1R
9RO 1RUGVYDPS &RSHQKDJHQ

9RRUHQ YDQ 1 &RQWULEXWLRQ ¢ OD FRQQDLVVDQFH GHV 3«]

pUiSDUWLH P &DKLHUV GH OD )0%"'6 =}
:LOJD 0 6 :DQWRFK 5HNRZVNL 0O &KRMZDFINP XFKED]HU]J\ERUI $EDZL
$VFRP\FRWD Z UHMRQLH *GD VND QD WOH MHJR UR]JPLHV]F]JHQLD Z &
=HOHQ¢ / HG 9]£EFQ« KRXE\ 30]H VN«KR NUDMH P .UDMVN¢ % DC

'R#OR
QUEFHQR N S HSUDFRYE£Q™
3 LMDWR
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Obr.1 P .OLKDWHIND SRFKPXUQE£ 135 9HONE QLYD "XPDYD IRWR
Fig.1 P %XOJDULHOOD SXOOD 9HON£ QLYD 1DWLRQDO 1DWXUH

Obr.2 b 2UDQ@RYND Y HWHQRY/WUXVE PH]L REFHPL /L#RY D /H

Fig.2 b %\VVRQHFWULD WHUUHVWULYV EHWZHHQ /L#RY DQG /HY




Obr.3 P ?OXWYQND “GNRFKOXSE£ S URGQ SDPEWND 7URMPH]Qf KRUD

Fig.3 P & KHLO\PHQLD UDULSLOD 7URMPH]Qf KRUD 1DWXUDO ORQXPHQ

4 : s

Obr.4 b &K DSEi SRGREQ, X 30DQ« QDG /X@QLF~ ML@Q THFK\ IRWR 7 .
Fig.4 b +HOYHOOD FRQIXVD QHDU 30DQf QDG /X@QLF~ WRZQ LQ 6RXWK




Obr.5 p 3D]JRXEHN ]H Q¢ . @H "XPDYD IRWR / ="ED
Fig.5 P OLFURJORVVXP YLULGH QHDU THUQ¢ . @ YLOODJH "XP

Obr.6 b 2KQLYHF JLPQ™ X %H]YYURYD Y ]ESDGQ FK THFKEFK IRWR
Fig.6 b OLFURVWRPD SURWUDFWXP QHDU %H]YYURY LQ :HVW %RK




Obr.7 P 2X#NR 7XRPLNRVNRYR X REFH /RP\ Y ML@Q FK THFKEFK IRWR -
Fig.7 P 2WLGHD WXRPLNRVNLL QHDU WKH /RP\ YLOODJH LQ 6RXWK %RK

Obr.8 b %RFKQ THN SRWRiIQ™ O0DORQW\ -DURPY ML@Q THFK\ IRWR / =
Fig.8 b 3DFK\HOOD EDELQJWRQLL ODORQW\ -DURPY 6RXWK %RKHPLD




Obr.9 b 6NU\WND SRVSROLWE 35 'LDQD ]£SDGQ™ THFK\ IRWR / +
Fig.9 P 3DFK\SKORHXV FRQJORPHUDWXYV 'LDQD 1DWXUH 5HVHUY

ot -

Obr.10 b DVQDWND PRGURPO«IQ£f 35 3XIDQND ]J£SDGQ™ THFK\ IR
Fig.10 P 3H]L]D VDQLRVD 3XIDQND 1DWXUH 5HVHUYH :HVW %RKH




Obr.11 P DVQDWND V URPO«IQ£ 35 3XIDQND ]ESDGQ THFK\ IRWR / +HM
Fig.11 P 3H]L]D VXFFRVD 3XiDQND 1DWXUH 5HVHUYH :HVW %RKHPLD SK

Obr.12 b 2KQLYHF THUQ:, X "WYQRYLF ML@QY RG 30]QY IRWR - .RXW
Fig.12 b 30HFWDQLD PHODVWRPD QHDU "WYQRYLFH YLOODJH VRXWKZC




Obr.13 P DVQDWND KODGNRSORGE X +RUQ K
Fig.13 P 3OLFDULD HQGRFDUSRLGHV QHDU +RUQ™ +UDGL#WY YLO

Obr.14 b 2KQLYHF MXUVN¢ ] "FHQLQD 3
Fig.14 b 6DUFRVF\SKD MXUDQD UXLQV RI 3 EYQLFH LQ 6RXWK %




Obr.15 b /DQ¢@ OHWQ  "'£KODYLFH ML@QY RG 30]QY IRWR / +HMO
Fig.15 P 7XEHU DHVWLYXP "£KODYLFH YLOODJH VRXWKZDUG IURP 30]H

Obr.16 P .XVW HELIND TW\ Y{;WUXVE S "URGQ SDPELWND 7URMPH]QEf KRU

Fig.16 p SBUFHROHOOD WHWUDVSRUD 7URMPH]Qf KRUD 1DWXUDO ORQXPF




