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 ,1287:9�;=<?>�@BA�CED�FHGJILKMDJNPORQ�NSDJTVUWGXCLOYDZQMDJT\[�@BA]CED^GJU`_�OYaZ@BDZ@�bcTLA'bV@�FYCLbed�Ggf/@�GXTLCEAeC
ORQBNhAeTLA'Q�I=A`U�AeCLiBD�[�U�G'j�Q�DJCk_lA�GX_�FYA�CED?I=DZU�m�@�CEA`G�CEDJmlDZFYDJaJjgNhDJTkAenJAeTLj�f5@�GXTVCEAeCedobL@�Ipi�CLi�GXC�CLiBAeTLA
IeGJQM_lA`f/@�GXTLCEAeCLbcNSDJT�qki�ORIVi�QBD?CEDJmlDZFYDJaJj�ORbkaZORnJA'Q (cr AeCc@�b�GJbLbV@�U�A�CLi�GXCcCLi�A�Q/@�U`_�AeT�DJNsf/@�GXTLCEAeCLb
qki�OHIVi�[BD\QBDJCti�G'nJAkG\CEDJm�DZFRDJaJj�ORb3_�DZ@�Q�[BA'[vuxwyOYnJA'Q�GybEAeCPz{DJN�CLG}|BG�d5G�bEAeC3DJN�CEDJm�DZFRDJaZOYA'bt~\�vd�GJQ�[�G
mlDZbLOYCLOYnJA�ORQ5CEAeaJAeTt� (�� iBA�bLAeCt~\�]I=DZQ5CLGJORQ�b3f/@�GXTLCEAeC3CEDJmlDZFYDJaZORA'b�NSDJT3GJFHFBf5@�GXTVCEAeCLb�D�nJAeT�z�A=|�I=Aem�C3NSDJTP�/�
U�GJQ5j?NhDJT�qki�ORIVi�Q�D�CEDJm�DZFRDJaJj�ORb�aZOYnJA'Q (�� b�CLiBAeTLA�G�_�ORQ�GXTLjWCETLAeA�bL@�IpigCLi�GXC�CLi�A�f5@�GXTLCEAeC�CEDJmlDZFYDJaZOYA'b
ORQ�[�@�I=A'[�_5j�CLiBAyCETLAeA`[�O��lAeT�NSTLDZU�CLiBA\aZOYnJA'QgCEDJmlDZFYDJaZORA'b�DZQ�FYj�NSDJTc��CEDJmlDZFYDJaZOYA'bp�� i�AtbEAeCxDJNBCEDJmlDZFYDJaZOYA'b�ORbk�E@�Q�[BAeTVbEmlA'IeO��oA'[���_5j�� � CEDJm�DZFRDJaZOYA'b (�� G�n/ORQ�a�CLiBTVAeAtmlDZbLbLOR_�FYA�CEDJmlDZFYDJaZOYA'b
NhDJT�A'GJIVi�f/@�GXTLCEAeCedBqPA\IeGJQvdBNhDJT�G�f/@�GXTLCEAeC�i�G'n�ORQBa]QBD]aZOYnJA'QgCEDJmlDZFYDJaJjJdB_�TVGJQ�IVi�ORQ5CED�CLi�TLAeA\bL@B_vIeGJbEA'bed
DZQBA�NhDJT3A'GJIViWDJN�ORCLb�CLiBTLAeA�mlDZbLbLOY_oFYAsCEDJmlDZFYDJaZOYA'b (�� G'n�ORQBa\bLA'FYA'I=CEA'[�G�CEDJmlDZFYDJaJj]NSDJT�A'GJIpiWbL@�IVi�f/@�GXTLCEAeCed
qPA�TV@�QMCLiBAWGJFRaJDJTVOYCLi�U�NhTLDZU��/A'I=CLORDZQ�� (�� iBA�TLA'bV@�FYCLORQBa�GJFYaJDJTVORCLi�U�i�GJbyCLORU�A�I=DZU�m�FYA=|BOYC�j������X ¢¡v£¤   £E¥`¦M¥�§=¨sGJQ�[�bLiBD1qkbPCLi�GXCtCLi�A�m�TVDJ_�FYA'U©OHb3��|�A'[?m�GXTVGJU�AeCEAeT�CETVGJI=CLGX_�FRA�NhDJT�m�GXTVGJU�AeCEAeTVb��?GJQ�[��/� (ª DJCEA]CLi�GXC�NSDJTy@�Q5_lDZ@�Q�[BA'[^�/� CLi�ORb�m�TLDJ_�FYA'U«ORb�CLiBAW¬�J® � ¯e� 7:9�;cm�TLDJ_�FRA'U°GJQ�[vd�CLiBAeTLAeNhDJTLAJdvORb
QBDJC���|/A'[�m�GXTpGJU�AeCEAeTkCETVGJI=CLGX_oFYAJdoGJb�U�A'Q�CLOYDZQ�A'[�ORQ^�/A'I=CLOYDZQ #/(±�² ,/.10�23,5456H³�,/´µ7:9�;=< � i�OHb�IeGJbEA�GXTVORbLA'b�qkiBA'QgCLi�A\f5@�GXTVCEAeCkORQBNhAeTLA'Q�I=A\U�AeCLi�D/[�IeGJQ�QBDJCk[BA=�oQ�OYCEA'FYj
TLA'bEDZFRnJA^G�f/@�GXTLCEAeC?CEDJm�DZFRDJaJj"GJQ�[¶m�TLDJmlDZbEA'b�C�qPD·[�O��lAeTLA'Q5C�CEDJmlDZFYDJaZOYA'bWqki�ORIpi¶OYC�I=DZQ�bLOH[BAeTVb�CED·_�A
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A'f/@�GJFRFYj]aJD/D/[ (3ª DJCEA�CLi�GXCPqtA�[BD]QBDJCtI=DZQ�bVOR[BAeTPCLiBAcIeGJbLA�CLi�GXC�qPAcGXTVA�aZOYnJA'Q?CLiBTLAeA�[�O��lAeTLA'Q5CsCEDJmlDZFYD �
aZOYA'b�NhDJT�GWf5@�GXTVCEAeCkGJb�CLi�OHb�qtDZ@�FH[g_lA\GJb�U`@�IVi^OHQBNSDJTpU�GXCLOYDZQgGJb�aZORn/ORQ�a]Q�D�CEDJmlDZFYDJaJjgGXCkGJFRF (3� A'Q�I=AJd
FYAeC�@�b�GJbLbL@�U�A�CLi�GXC�CLiBAyQ5@�U`_lAeT�DJN-f/@�GXTLCEAeCLb�NhDJTPq�i�ORIVi�qPAyGXTLAyaZOYnJA'Q�C�qPD�CEDJmlDZFYDJaZOYA'b�ORbP_lDZ@�Q�[BA'[�u
w�OYnJA'Q�G�bEAeC�z�DJNvCLG}|BG�d�G�bEAeCtDJN�CEDJmlDZFYDJaZOYA'b�~\�ld�GJQ�[WG`mlDZbLOYCLOYnJA�ORQ�CEAeaJAeT�� (�� iBAcbEAeC�~\�?I=DZQ�CLGJORQ�btG
f/@�GXTLCEAeC�CEDJmlDZFYDJaJj�NSDJT�AenJAeTVj�f/@�GXTLCEAeC�D1nJAeT�z"GJQ�[gI=DZQ�CLGJORQ�b�C�qPD?[�OY��AeTLA'Q5C�CEDJmlDZFYDJaZOYA'b�NhDJTk� �$� UWGJQ�j (� b\CLiBAeTLA�G�_�OHQ�GXTLjMCETLAeA?bL@�IVi·CLi�GXC�CLiBA�f5@�GXTLCEAeC�CEDJmlDZFYDJaZOYA'b`ORQ�[�@�I=A'[ _5j CLi�A�CETLAeA�[�O��lAeT\NSTVDZU CLiBA
aZOYnJA'QgCEDJmlDZFYDJaZORA'b�DZQ�FYj?NSDJTc��CEDJmlDZFYDJaZOYA'bp�� i�A�bEAeCyDJNsCEDJm�DZFRDJaZOYA'byORb�� D�nJAeTVbLm�A'IeOY��A'[���_5j{�/� � CEDJmlDZFYDJaZOYA'b (y� NsqPA�GXTLA]aZOYnJA'QMC�qPDgCEDJmlDZFYDJaZOYA'b
NhDJTPG�f5@�GXTLCEAeCed5CLi�ORbtU�A'GJQ�bsCLi�GXCtqPA�IeGJQ�IVi�D5DZbEAcDZQBAcCEDJmlDZFYDJaJj�NSTVDZU©CLiBA'bLA (3� G�n/ORQ�a`C qtD�CEDJmlDZFYDJaZOYA'b
NhDJTsGyf5@�GXTLCEAeCed�qPAkIeGJQ�_�TpGJQ�IVi�OHQ�CEDyC qtD�bL@B_vIeGJbEA'bedJA'GJIpi?IpiBD5DZbVORQBayDZQBA�DJN�CLiBA�C qtD\aZORnJA'Q�CEDJmlDZFYDJaZOYA'b (
� iBA'Q�qtA�i�G�nJA�bEA'FYA'I=CEA'[�GcCEDJmlDZFYDJaJj�NhDJT�A'GJIVi�bV@�IVi]f/@�GXTLCEAeCedZqPA�TV@�Q�CLiBA�GJFYaJDJTVOYCLi�U NhTLDZU �/A'I=CLOYDZQ�� (� iBAcTLA'bL@�FYCLORQBa�GJFYaJDJTVOYCLi�U i�GJb�CLORU�AcI=DZU�moFYA=|�ORC�j��W� #   ¡ ¡ £ ¤  P£V¥�¦{¥ § ¨tGJQ�[�bLiBD1qkbPCLi�GXC�CLiBA�m�TLDJ_�FYA'U
ORbP��|�A'[gm�GXTpGJU�AeCEAeTkCETVGJI=CLGX_oFYA\NhDJT�m�GXTVGJU�AeCEAeTpb���GJQ�[^� � � (� C�ORb�bECETVGJORaZi�CENhDJTLq�GXTV["CLi�GXC�qPA�IeGJQ¶I=DZU`_�ORQBA�CLiBA�IeGJbEA^DJNc@�Q�[BAeTVbEmlA'IeO���A'[ GJQ�["D1nJAeTVbEmlA'IeO���A'[
7:9]; (^� i�OHb�FYA'GJ[�b`CED{G���|�A'[·m�GXTVGJU�AeCEAeT]CETVGJI=CLGX_�FRA�bEDZFH@BCLOYDZQ�NhDJT�7:9];`qkOYCLi�m�GXTVGJU�AeCEAeTVb�� � ds� � �
GJQ�[W��q�iBA'QW�/�BORb�CLiBAkQ/@�U`_lAeT�DJNl@�Q�[BAeTVbEmlA'IeO��oA'[`GJQ�[?�/� �BORb�CLi�AkQ5@�U�_lAeT�DJNlD�nJAeTVbLm�A'IeOY��A'[�f/@�GXTLCEAeCLb (
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� D?ORQ5nJA'bECLOYaZGXCEA`CLiBA`@�bLAeNh@�FHQBA'bLb�GJQ�[^m�TVGJI=CLORIeGJF TLA'FYAenXGJQ�I=A\DJN�CLiBA�GJFRaJDJTVOYCLi�Ugd�qtA`m�AeTVNSDJTVU�A'[�A=|/mlAeTVO �
U�A'Q5CLbcDZQ�GXTLCLOY�oIeORGJF GJb�qPA'FRF GJbcDZQ�TLA'GJF-[�GXCLGWNhTLDZU«Nh@�Q�aZO (�� iBA�OHU�m�FYA'U�A'Q5CLGXCLOYDZQ^DJN3CLiBA`GJFRaJDJTVOYCLi�U
q�GJb�[BDZQBA\@�bVORQBa�CLiBA\m�TLDJaJTpGJU�U�ORQBa]FRGJQBaZ@�GXaJA�" (B� iBA\GJFYaJDJTpOYCLi�U I=DZQ5CLGJORQ�b�CLiBAyA'Q�i�GJQ�I=A'U�A'Q5CLb�[BA �
bLI=TVOR_�A'[gOHQ��/A'I=CLOYDZQ$# (�� iBA\I=DZU�_oORQBA'[^@�bEA\qkOYCLi�CLiBA �&% � U�AeCLiBD�[^OHbed�iBD1qtAenJAeT'd�DZQ�FYj�GXm�m�FHOYA'[�qkiBA'Q
m�TLD�I=A'bLbLOHQBa^CLiBA�N @�QBaZOt[�GXCLG�dtQBDJC�qkiBA'Q m�TVD/I=A'bLbVORQBa^CLi�A�GXTLCLOY�oIeORGJFP[�GXCLG (�� iBA�TLAemlDJTLCEA'[ CEA'bECLb�GXTLA
[BDZQBAyDZQ^G r�� ª!'!(*) " q�OYCLigG ) A'Q�CLOR@�U �L�L�,+ �.-0/ �21 m�TLD/I=A'bVbEDJTkGJQ�[ %43J# /65µU�GJOHQ�U�A'U�DJTLj (

798;: <>=@?BADC�EFAHGJI2K�GL?.G
� AMm�AeTVNSDJTVU�A'[�A=|/mlAeTVOHU�A'Q�CLbWDZQ GXTVCLO��oIeORGJFRFRj�aJA'QBAeTVGXCEA'[ [�GXCLG ORQ�DJTp[BAeT?CED��oQ�[:DZ@BCWqki�ORIVi�K�ORQ�[
DJN�[�GXCLG�bEAeCLb�DZ@�T�GJFYaJDJTVOYCLi�U
IeGJQ·_�A�A'bLm�A'IeOHGJFRFYj{@�bEAeN @�F�NhDJT (	M DJT]G�aZOYnJA'Q·Q/@�U`_lAeT\DJN�CLG}|�G�¥:GJQ�[
m�GXTVGJU�AeCEAeTt��dZqPA�m�TLD�[�@�I=A�Gy[�GXCLGc�oFYA�GJb�NhDZFRFYD�q�b (N� AkaJA'QBAeTVGXCEA�G�AenJDZFR@BCLORDZQ�GXTLj�CETVAeA�_5j�TLA'Ie@BTVbVOYnJA'FYj
O DZORQ�ORQBa{TVGJQ�[BDZU�FYj"bEA'FYA'I=CEA'[ bL@B_�CETLAeA'b ( � iBA�bL@B_�CETLAeA'bWGXTLA�bEA'FRA'I=CEA'[¶NhTLDZU G�bLAeCWqki�OHIVivdPORQ�OYCLORGJFHFYjJd
I=DZQ5CLGJORQ�bgDZQ�FRj:CLiBA DZQBA � Q�D/[BA�bV@B_�CETLAeA'bgI=DJTLTVA'bEmlDZQ�[�ORQBa CED¶CLiBA CLG}|BG (P� iBA'Q C�qPD bL@�_�CETLAeA'bgGXTLA
O DZORQBA'[vdlqPA�TVAem�FRGJI=A]CLiBA'U�ORQ�CLiBA�bEAeCy_/j^CLiBA�QBAeqkFRjgaJA'QBAeTVGXCEA'[�bL@�_�CETLAeA (�� i�ORbkm�TLD/I=A'[�@BTLAJd��oQ�GJFRFRjJd
j�OYA'FR[�b3G�CETLAeAkNhDJTP¥�CLG}|�G�GJQ�[WqtAc[BAeTVOYnJA�CLi�A�f/@�GXTLCEAeCsCEDJmlDZFYDJaZORA'bsNhTLDZU CLi�GXCsCETLAeA (3� i�A'Qvd�qPA�Ipi�GJQBaJA
�M[�ORbECLOHQ�I=CedoGXTL_oOYCETVGXTVORFRj�bLA'FYA'I=CEA'[{CEDJmlDZFYDJaZOYA'b�ORQMG?TpGJQ�[BDZU�FYj�IpiBDZbEA'Q{q�G'j (�� i�ORb�TLA'bL@�FYCLbcORQMG�7:9];
ORQ�bLCLGJQ�I=AyCLi�GXC�I=AeTVCLGJORQ�FYj�IeGJQ�_lA\bEDZFYnJA'[�qkOYCLigm�GXTpGJU�AeCEAeTc� (�M DJT�A'GJIpi^moGJOYT�DJN�n}GJFR@�A'b�NSDJT�¥�GJQ�[^��d
CEA'Q�[�O��lAeTLA'Q�CP[�GXCLG�bLAeCLbtqPAeTLAcI=TLA'GXCEA'[ (s� i�AkTLAemlDJTLCEA'[WTLA'bL@�FYCLbtGXTLAkCLi�A�G'nJAeTpGXaJAyNSDJTPCEA'bECPTV@�Q�b�DZQ?CEA'Q
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M OYaZ@BTLA ¤ u � GX_oFYA � G�¨W[�ORbEmoFRG'j�b�CLiBA�TLA'bL@�FRCLb�DJN\DZ@BT�GJFYaJDJTVORCLi�U DZQµ7:9];�ORQ�bLCLGJQ�I=A'bWNhDJT�[�O��lAeTLA'Q�C
nXGJFR@BA'bcDJN3¥"GJQ�[ � (�� A�aZORnJA`m�TVD/I=A'bLbVORQBa�CLORU�A]GJQ�[^CLi�A]bVO 1 A`DJNsCLiBA�bLIeGJQ�QBA'[{bEA'GXTVIpi{CETLAeA ( M OYaZ@BTLA
�h_�¨�[�ORbEm�FRG�j/b�CLi�A�[�O��lAeTLA'Q�I=A\DJN�CLiBA�CLiBAeDJTLAeCLORIeGJF ¤   _lDZ@�Q�[�� [�GJbLiBA'[o¨�GJQ�[gCLiBA`TLA'GJF�bEA'GXTVIpi^CETVAeA�bLO 1 A
� bEDZFROH[�FRORQBA'b¢¨ (QP GJIpi�bEDZFROH[ FRORQBA�bLi�D�qkbed-NSDJT�G���|�A'[�Q/@�U�_lAeT\DJN�CLG}|BG�¥�dxiBD�q CLiBAWbEA'GXTVIpi�CETVAeAWbLO 1 A
ORQ�I=TVA'GJbEA'b�NhDJTkORQ�I=TLA'GJbVORQBa]n}GJFH@BA'b�DJN�� (

[�GXCLG�bLAeCLb (
� A`A=|/mlAeTVORU�A'Q�CEA'[gq�OYCLi�[�O��lAeTLA'Q5C�n}GJFH@BA'b�DJN�¥�GJQ�[�� (SR b�G�U�A'GJbL@�TLA\DJN�mlAeTLNSDJTpU�GJQ�I=AJdBqPA`@�bEA

C�qPD�n}GJFR@�A'beu � AcTLAemlDJTLCtCLiBAkm�TVD/I=A'bLbVORQBayCLORU�AcGJQ�[vd/bLORQ�I=A�m�TLD/I=A'bVbLORQBayCLORU�A�ORbtiBA'G'n�ORFYj�ORQUT�@BA'Q�I=A'[]_/j
bEj�bECEA'U�I=DZQ�[�OYCLOYDZQ�bed�A ( a ( d�U�A'U�DJTLj�GJIeI=A'bLbkCLOHU�AyORQgIeGJbEA\DJN�IeGJIViBA`NhGJ@�FYCLbedBGJFRbED�CLiBA\bLA'GXTVIVi^CETLAeA\bLO 1 A (� iBA?bEA'GXTVIVi·CETLAeA�bLO 1 AWORb\CLiBAWQ/@�U�_lAeT\DJN�CLi�AWbEA'GXTVIpi�CETLAeA'b�QBD�[BA'bed-_�DJCLi�ORQ�QBAeT�Q�D/[BA'b�GJQ�[�FYA'G�nJA'bed
GJQ�[�ORC�ORb�G�U�A'GJbL@�TLAyDJN�CLiBAyA=|/mlDZQBA'Q5CLORGJFvaJTVD�q�CLigDJN�CLiBA`GJFYaJDJTVOYCLi�UWV b�TV@�Q�Q�OHQBa`CLOHU�A (

M OYaZ@BTVA ¤ � G�¨�aZOYnJA'b�G�CLGX_�FYAtDJN�TLA'bL@�FYCLbvNhDJTx[�OY��AeTLA'Q5C nXGJFR@BA'b DJN�¥WGJQ�[]� (YX AeaZGXTV[�OHQBa�CLiBAPm�TLD�I=A'bLbLORQ�a
CLORU�AJd�qPA�Q�DJCEAJd�DZQ�CLiBA�DZQBA�i�GJQ�[vdxCLiBA�ORQ�I=TLA'GJbVORQBa�CLORU�AWNhDJT���|�A'[ G^¥ GJQ�[�aJTLD1qkORQBa � ([Z Q�CLiBA
DJCLiBAeTyi�GJQ�[�d�qPA`DJ_�bLAeTLnJA`CLi�GXC�NhDJTyU�D/[�AeTVGXCEA`nXGJFR@BA'b�DJNs��dlqtA]IeGJQMm�TLD�I=A'bLbcFRGXTLaJA`OHQ�bECLGJQ�I=A'b�DJN3CLiBA
m�TLDJ_oFYA'UgdsA ( a ( d�¥]\ �.-�GJQ�[ �^\ % -@-�ORQ ¤ -�U�ORQ/@BCEA'b ( 5PA'Q � >cDJT`_*acb(dfe ! ¤J& [BD DZQ�FYj TLAemlDJTLC�DZQ
m�TLD�I=A'bLbLOHQBag@Bm CED # -gCLG}|BG (QX AeaZGXTp[�ORQBa�CLiBA�bEA'GXTpIVi�CETVAeAWbLO 1 AJd�qPAWI=DZU�moGXTLAWORQ M OYaZ@BTLA ¤ �h_l¨pd DZQ�G
FYDJaZGXTVORCLi�U�ORI�bLIeGJFYAJdvCLiBA]CLiBAeDJTVAeCLORIeGJF3@Bm�mlAeTc_lDZ@�Q�[�DJN ¤  �CEDgCLi�A�TVA'GJFxbVO 1 A]DJNsCLiBA�bEA'GXTpIVi{CETLAeA (�M DJT
A'GJIVi���|�A'[�Q/@�U`_�AeTyDJN�CLG}|BG�¥�d-qtA?aZOYnJAWG^aJTVGXm�i�[�OHbEm�FRG�j/ORQ�a�CLi�A�aJTLD�qkCLi�DJN�bEA'GXTVIpi�CETVAeA?bLO 1 AWNSDJT
ORQ�I=TVA'GJbLORQBa�� (�� A�Q�DJCEA�CLi�GXC�CLiBA�bEA'GXTpIVi{CETLAeA'byGXTLAJdl_/j�N GXT'dvbLU�GJFRFYAeTcCLi�GJQMCLiBA ¤  �_lDZ@�Q�[ (�� i�OHbkORb
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Limacella glioderma
A. clarisquamosa
A. volvata

A. avellaneosquamosa
A. citrina
A. excelsa

A. phalloides
A. subjunquillea
A. fuliginea
A. muscaria

A. pantherina
A. gemmata
A. mira

A. incarnatifolia
A. longistriata
A. caesarea
A. ceciliae

A. vaginata
A. nivalis
A. fulva

A. japonica
A. solitaria
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