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�BC!D E!�	F"G#H"#G!�	�F�I�BJ�F"�	KD��!�J�%	FBF"E5B	Salix herbacea	M�N	O�	CDPM�N	O�	CDP�N	O�	CDP
IECKE #Q"R	D$DK"DS�Q	G�F�B!	$�	#5�J	G�F"#	#	JBF�H���GT%�	�G�F"GD"!D	U�G5D	G�FP
"#	"D	HFB��GBC�5!D	DH"BJ!�PJE�E"D"BJ!�PG#V�5D	WB""XJD	U�G5D	KGE$F"DJ�E!D	��P
GBC�!"D�R!�	G�C"DY�JD!B5B	ID�D"�G� !B5B	 DF"B!D5B	KD��!�J	�	5E!Y	$�J��J� !BP
5B	!D$CE5!B5B	 DF"B!D5B	KD��!�J�	�ECJDWDQ B	!D	"EN	O�	S�
herbacea	X	$EGEJ!B5	
VD5EU�"�5N	CD	"BK�5	KD��!�J	J�!	!DI�BWDX"RFZ	$�	�E�U�"�J�	

������

������	 I��5�GU�����ZN	 JE�E"D"BJ!�	 �G�D!BN	 FBF"E5B	 KD��!�JN	 Salix 
4$,5'6$'�

�EHS�Z	7$839'$	A�	Kerner	G�$#	Salix	L�N	$�	ZH�%	!D�EWB"R	Salix herbacea	L�N	�I�X$!#X	
F�D!H�	DI�	 DF"H�J�	CD!#GE!�	J	F#IF"GD"	 D�DG!B HBN	O�	K�YBGE!�	J	�GH"BS�N	�HD!$BP
!DJ�%N	J	��GDV	]JG�KB	̂ ��GE!E%N	�D�HD!B_N	�BI�G#	�	!D	=D�EH�5#	�V�$��	S�
herbacea	J�$P
!�FZ"R	$�	XJG�KE`FRH���	DGH"�PD�RK�`FRH���	E�E5E!"#	C	YBG�HB5	DGH"�PD�RK�`FRHB5	
K�YBGE!!Z5	#	]JG�K�N	��J!� !�`	�5EGBS�	`	!D	FV�$�	�C�%N	CD	JB!Z"H�5	�BV��HED!P
FRH���	GE���!#	a2>b�	�B$	K�YBGE!B`	!D	FHE�ZV	�	HD5TZ!BF"BV	G�CFBKDV	#	JBF�H���G�%N	
D	J	DGH"B !BV	5�FSECG�F"D!!ZV	KGB#G� E!B`	$�	FBGBV	"#!$GN	IEGE��J	G� �H	"D	�CEGN	
J	5�FSZV	 C	K�C!R�"D�B5	F!���5�	�D` DF"�YE	G�F"E	!D	 HBF�BV	FB��HD"!BV	K�G�$DVN		
D	�!�$�	`	!D	JDK!ZHDV�	�	�HGD%!FRHBV	�DGKD"DV	"GDK�ZX"RFZ	#	JBF�H���G�%	c�G!���P
GB	"D	�JB$�JSZ	!D	FHE�ZF"BV	FVB�DV	�	$��Z!HDVN	$E	CDCJB D`	!D`$�JYE	CD"GB5#P
X"RFZ	F!���	

S�
herbacea	P	$J�$�5!B`N	G�CKG�F"EG"B`	HDG�BH�JB`	 D�DG!B �H	C	�IYBG!�Q	
FBF"E5�Q	F�D!HBV	KD��!�J	�	K�$CE5!B5	H�GE!EJBOE5N	O�	U�G5#Q"R	G�C���B`	HBP
�B5�	�"EI�D	!D$CE5!BV	KD��!�J	"E5!�PH�GB !EJ���	DI�	 EGJ�!���	CDIDGJ�E!!ZN	
JBG�F"DQ"R	$�	>	F5	JBOE	K�JEGV!�	dG#!"#N	D�E	�!�$�	$�FZ�DQ"R	�	?3	F5N	FKEGY#	
"�!H�J���FBF"�N	D�E	K�"�5	F"DQ"R	��D$HB5B	a?3b�

��K��GDU� !�	#5�JB	JBF�H���G�Z	FKGB B!QQ"R	!EGE�#�ZG!B`	G�CK�$��	F!���J�P
��	K�HGBJ#N	C�HGE5D	!D�G�5D$WE!!Z	F!��#	J	#OE�B!DVN	$E	J�!	CIEG��DX"RFZ	$�	FEP
GE$B!B	��"D�	��HG�H��5D"	FEGE$�JBOD	�F!#JD!!Z	JB$#	U�G5#X	H�5K�EHF	UDH"�G�JN	
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C�HGE5D	F#IF"GD"!�	GEF#GFBN	J�����F"RN	EHFK�CBS�Q	FVB�#N	O�	5�W#"R	F#""XJ�	C5�P
!QJD"BFZ	J	5EWDV	!EC!D !BV	CD	G�C5�G�5	"EGB"�G�`	a?<f	66f	?b�	S�
herbacea	CDCJBP
 D`	"GDK�ZX"RFZ	!D	5D��K�WBJ!BV	HBF�BV	dG#!"DVN	!D	J�$5�!#	J�$	S�
,$8(63)'8'N	O�	
J�$$DX	KEGEJD�#	JDK!ZH�JB5	F#IF"GD"D5	a?6bN	V� D	�F!#X	JBF�HD	`5�J�G!�F"R	K�P
"GDK�Z!!Z	 DF"B!	KD��!�J	JEGIB	"GDJ�Z!�%	Y�ZV�5	KEGEF#JD!!Z	�C	"D�B5B	J�$DP
5B	`	F!���5	J	#����JB!B	!D	HDGI�!D"B	a?Ab�

��DF"BJD	JBF�H���G!B5	JEGID5	U�G5D	G�F"#	FU�G5�JD!D	#	K�F�Z�R�$�JBP
H�JB`	KEG��$	 �	 C#5�J�E!D	 H��5D"B !B5B	#5�JD5BN	 C�HGE5D	 %V!�`	K�D���"G�K!B`	
G�F"	FKGB B!E!B`	FB�R!B5B	J�"GD5B	"D	JE�BH�Q	H��RH�F"Q	F!��#	#	JBF�H���G�%	a6?b�	
S�
herbacea	;	!D`5E!YD	C	#HGD%!FRHBV	JEGIN	O�	5�WE	J$D��	JBH�GBF"�J#JD"B	G�CP
!�	EH�"�KBN	KEGEWBJD"B	K�GBJ#	J�"G#N	O�	KD!#Q"R	!D	��GFRHBV	JEGYB!DV	C	5�!�5#P
5�5	F!���J���	CDVBF"#N	DI�	W	I#"B	JHGB"�Q	��BI�HB5	F!���5N	O�	FKGB B!QX	5EVDP
!� !E	K�YH�$WE!!Z	 BF�E!!BV	KD��!�J�	��CD	"B5N	5D�B`	G�C5�G	G�F�B!	$EO�	�IP
5EW#X	`	C$D"!�F"R	S�
herbacea	$�	H�!H#GE!S�%	J	5�FSECG�F"D!!ZVN	I��RY	FKGBZ"P
�BJBV	$�Z	G�F"#	�!YBV	G�F�B!	a66bN	D�E	J�$!� DF	"GBJD�E	CD�Z�D!!Z	F!��#	$�CJ�P
�ZX	�F!#JD"B	#	J�$HGB"BV	#�G#K�JD!!ZVN	$E	H�!H#GE!S�Z	$�F"D"!R�	�I5EWE!D	a?3b�	
�$!DH	G�C!�5D!�"!�	H��5D"B !�	#5�JB	"D	%V	C5�!B	5�W#"R	KGBCJ�$B"B	$�	J"GD"B	�EP
!E"B !���	G�C!�5D!�""Z	#	G�C!BV	 DF"B!DV	DGED�#	$D!���	JB$#	a9b�	

�F�I�BJ�	EH����� !�	#5�JB	#	JBF�H���G�%N	C�HGE5D	FH�G� E!�	"EG5�!B	JE�E"DS�%N	
�I5EWE!�	GEF#GFB	K�WBJ!BV	GE �JB!N	FB�R!�	J�"GB	�	"GBJD�B`	F!���JB`	K�HGBJ	a23b	
JK�BJDQ"R	!E	�BYE	!D	K�YBGE!!Z	JB$�J	a?4f	2AbN	D�E	`	 DF"�	�I5EW#Q"R	!DF�!!XP
JE	G�C5!�WE!!Z	#	S�
herbacea	a?:bN	"�5#	#	JB$#	KEGEJDWDX	JE�E"D"BJ!E	J�$"J�GE!P
!Z	a2gb�	�D`I��RY	K�YBGE!�	FK�F�IB	JE�E"D"BJ!���	G�C5!�WE!!Z	J	EHF"GE5D�R!BV	
#5�JDV@	hUD�D!�Di	�	hKDG"BCD!FRHD	F"GD"E��Zi	a?gf	63bN	$E	KEGYB`	VDGDH"EGBC#X"RP
FZ	#"J�GE!!Z5	H��!#	K�I�BC#	5D"EGB!FRH�%	G�F�B!BN	D	$G#�B`	;	G�CJB"H�5	$� �GP
!�V	�F�IB!	!D	C!D !�`	J�$$D���	�B$D5N	O�	#"J�GQQ"R	hUD�D!�BiN	J�DF"BJD	H�!FEGP
JD"BJ!D	F"GD"E��Z	C	!BCRHB5	G�J!E5	K�DF"B !�F"�	"D	JBO�Q	�!"E�G�JD!�F"Q	�F�IB!�	
�B$D5N	O�	 JBH�GBF"�J#Q"R	 hKDG"BCD!FRH#i	 F"GD"E��QN	 J�DF"BJB`	 JBF�HB`	 G�JE!R	
K�DF"B !�F"�	`	!BCRHB`	G�JE!R	�!"E�GDS�%	a63b�	S�
herbacea GED��C#X	�IB$J�	F"GD"E��%	
JE�E"D"BJ!���	G�C5!�WE!!ZN	O�	FKGBZX	�!$BJ�$#D�R!�5#	$�J����""QN	D�EN	CD�EWP
!�	J�$	K���$!BV	#5�J	K�"� !���	G�H#N	$DX	C5��#	#FK�Y!�	J�$!�J�QJD"BFZ	!DF�!!Z5N	
O�N	K�CD	�!YB5N	FKGBZX	D$DK"DS�%	$�	5�!�BJBV	#5�J	!DJH��BY!R���	FEGE	$�	JBOD	�	
$�	CDV�K�E!!Z	!�JBV	5�FSECG�F"D!R	a2:b�	�DF�!!Z	KG�G�F"DX	�BYE	"�$�N	H��B	�KB!ZP
X"RFZ	!D	J�����5#N	$�IGE	�HBF�E!�5#	F#IF"GD"�N	�	!D` DF"�YE	�K"B5D�R!B`	G�JE!R	
`���	CJ���WE!!Z	CDIECKE #Q"R	"D��	F!���J�	J�$B�	


�G5#JD!!Z	G� !BV	KD��!�JN	CD	JK�BJ#	G�C!BV	EH����� !BV	UDH"�G�JN	$E"D�R!�	
$�F��$WE!�	!D	KGBH�D$�	$EGEJ!BV	G�F�B!	a<b�	�$!DH	�I5D�R	$�F��$WE!R	F"�F#P	a<b�	�$!DH	�I5D�R	$�F��$WE!R	F"�F#Pa<b�	�$!DH	�I5D�R	$�F��$WE!R	F"�F#P<b�	�$!DH	�I5D�R	$�F��$WE!R	F"�F#Pb�	�$!DH	�I5D�R	$�F��$WE!R	F"�F#P
X"RFZ	HDG�BH�JBV	 D�DG!BH�J	�	 D�DG!B H�J	a6f	Ab�	�BF�H���G!�	JB$B	SalixN	CDCJB D`N	
JBH�GBF"�J#Q"R	CDKDF!�	GEF#GFB	K�KEGE$!R���	JE�E"DS�`!���	FEC�!#	$�Z	YJB$P
H���	KGBG�F"#	!D	K� D"H#	!DF"#K!�%	JE�E"DS�%	a??f	?6f	26bN	D	"�5#N	JE�B B!D	KGBP?f	?6f	26bN	D	"�5#N	JE�B B!D	KGBPf	?6f	26bN	D	"�5#N	JE�B B!D	KGBP6f	26bN	D	"�5#N	JE�B B!D	KGBPf	26bN	D	"�5#N	JE�B B!D	KGBP6bN	D	"�5#N	JE�B B!D	KGBPbN	D	"�5#N	JE�B B!D	KGBP
G�F"#	KD��!�J	CD�EWB"R	KEGEJDW!�	J�$	K���$!BV	#5�J	K�KEGE$!R���	G�H#N	D	!E	
K�"� !���	a2?b�

�D��!�JD	 FBF"E5D	S�
 herbacea	 FH�D$DX"RFZ	 C	  BF�E!!BV	 !D$CE5!BV	 KD��P
!�JN	 	 CJTZCD!BV	 C	G�C����Q	 H�GE!EJBO!�Q	FBF"E5�Q�	�D$CE5!�	 KD��!B	JBFV�$!�	
"D	JBG�C!ZQ"RFZ	$�IGE	JBGDWE!�Q	FE�5E!"DS�XQ	F"EI�DN	H�W!B`	FE�5E!"	J�$K�P
J�$DX	G� !�5#	KGBG�F"#	KD��!D	a24f	6Ab�	
� !B`	KGBG�F"	KD��!D	#	H�GE!EJBO!���	
 D�DG!B HD	S�
herbacea	C5�!QX"RFZ	CD�EW!�	J�$	"�JOB!B	F!���J���	K�HGBJ#	a6Ab	
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J�$!�F!D	 $�JWB!D	 G� !BV	 KGBG�F"�J	 F"EI�D	S�
 herbacea	 C5E!Y#X"RFZ	 C�	 CI��RP
YE!!Z5	J�H#	 KD��!D	 a66bN	 KGB �5#	J�$I#JDX"RFZ	SE	JWE	KG�"Z��5	KEGYBV	G�H�J	
G�F"#�	��GZ$	�C	"B5N	C5E!YE!!Z	G�C5�G�J	5�$#�Z	C	J�H�5	#	$EGEJ!BV	G�F�B!	a62b	
K�JTZCD!E	�C	CI��RYE!!Z5	H��RH�F"�	5�$#��J�	�G�F"EW#X"RFZ	F"�`HD	H�GE�ZS�Z	5�W	
K�GZ$H�5	�D�#WE!!Z	�	$�JWB!�Q	G� !BV	KGBG�F"�J	KD��!�J	#	$EGEJ	a22b�	�"WEN	JEP2b�	�"WEN	JEPb�	�"WEN	JEP
�B B!#	KGBG�F"#	KD��!D	S�
herbacea	JBC!D DQ"R	J�H	KD��!DN	K�GZ$�H	�D�#WE!!ZN	
D	"DH�W	"�JOB!D	F!���J���	K�HGBJ#�

��D!H�	JEGIB	#	FJ�X5#	K�YBGE!!�	�I5EWE!�	5D`WE	JBH�Q !�	DGH"B !�Q	�	K�P
5�G!�Q	C�!D5B�	 �V!�	KD��!BN	K�F�Z	5�!�K�$�D�R!���	!DG�F"D!!ZN	C	J�$5BGD!!Z5	
JEGV�JH�J�%	IG#!RHB	#	!D$CE5!�`	UDC�	G�F"#	K� B!DQ"R	!DG�F"D"B	FB5K�$�D�RP
!��	�D	j,)k	a2<b	#	S�
herbacea	K�$CE5!B`	KD��!	$�	�FE!�	G�F"E	#	$�JWB!#	5�!�K�P
$�D�R!�N	C��$�5	J�$I#JDX"RFZ	KEGEJEGYB!E!!Z	�	U�G5#X"RFZ	FB5K�$�`�	�D$CE5P
!�	 KD��!B	 #"J�GQQ"RFZ	 !DKGBH�!S�	 JE�E"DS�`!���	 KEG��$#N	 �	 J�$GDC#	 !DG�F"DQ"R	
FB5K�$�D�R!��

�KG�I#X5�	KG�D!D��C#JD"B	F"G#H"#G!�	�F�I�BJ�F"�	U�G5#JD!!Z	"D	G�CJB"H#	
KD��!�J�%	FBF"E5BN	%%	F"G#H"#G!BV	 DF"B!	�	%V	U#!HS��!#JD!!Z�

����
����	�	������	����������

=�Z	$�F��$WE!!Z	 I������ !BV	 �F�I�BJ�F"E`	 �	 5�GU�F"G#H"#GB	S�
 herbacea 
KG�J�$B�B	 FK�F"EGEWE!!Z	 CD	 G�F�B!D5B	 #	 KGBG�$!BV	 5�FSECG�F"D!!ZV	 #	 G�CP
!BV	EH�"�KDV	!D	��	�GEIE!EFH#�	^c�G!���GD_	!D	JBF�"DV	?g23;?:33	5	!�G�5�	"D	!D		
��	��BC!BSZ	^�JB$�JESR_	!D	JBF�"DV	?g>3;?:g3	5	!�G�5�N	D	"DH�W	CIBGD�B	!E�IP
V�$!B`	G�F�B!!B`	5D"EG�D�	�	U�HF#JD�B	#	g3l	E"D!���	$�Z	K�$D�RY���	D!D��C#	
"D	JBC!D E!!Z	5�GU����� !BV	K�HDC!BH�J�	=�Z	JBZJ�E!!Z	J�H�JBV	�	FEC�!!BV	C5�!	
#	U�G5#JD!!�	KD��!�J�%	FBF"E5B	5�FSECG�F"D!!Z	J�$J�$#JD�B	#	G�C!�	K�GB	G�H#�

��IGD!B`	5D"EG�D�	$DX	5�W�BJ�F"R	FH�DF"B	#ZJ�E!!Z	KG�	�F!�J!�	CDH�!�5�GP
!�F"�	F"G#H"#G!�%	�G�D!�CDS�%	FBF"E5B	JE�E"D"BJ!BV	�G�D!�J	S�
herbacea�
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�D	 GEC#�R"D"D5B	 K��R�JBV	 �	 �DI�GD"�G!BV	 $�F��$WE!RN	 J�$K�J�$!�	 $�	
EH�����P5�GU����� !�%	H�DFBU�HDS�%	a<bN	JF"D!�J�E!�	WB""XJ#	U�G5#	S�
herbacea	
a2gb	�	JBC!D E!�	5�$E�R	KD��!�#"J�GE!!Z	agb�	�BH�GBF"D!�	"DH�W	�!Y�	5E"�$���P�	JBC!D E!�	5�$E�R	KD��!�#"J�GE!!Z	agb�	�BH�GBF"D!�	"DH�W	�!Y�	5E"�$���Pgb�	�BH�GBF"D!�	"DH�W	�!Y�	5E"�$���Pb�	�BH�GBF"D!�	"DH�W	�!Y�	5E"�$���P
�� !�	K�$V�$B	$�	D!D��C#	F"G#H"#G!BV	�F�I�BJ�F"E`	JE�E"D"BJ!BV	�G�D!�J�

�BF"HB	S�
herbacea	$#WE	C5�!!�	CD	G�C5�G�5	<;23	55	CDJ$�JWHB	IEC	KGB�BF"P
H�J�	cEGEYHB	2;<	55	CDJ$�JWHBN	I#G�N	����	DI�	F�DIH��K#YE!��	�BF"H�J�	K�DF"B!P
HB	�HG#���	DI�	YBG�H�Z`SEJB$!�N	3N>;2N?	F5	CDJ$�JWHB	�	3N>;2N6	F5	CDJYBGYHBN	
C	�HG#���FEGSEJB$!�Q	DI�	YBG�H�H�B!�JB$!�Q	�F!�J�QN	CDG#I DF"�PKB� DF"�	
DI�	C#I DF"�	K�	HGDQN	JEGV�JHD	�HG#��D	DI�	$G�I!�K�G�CD!DN	�!�$�	��F"GD�	��JEGVP
!Z	K�DF"B!HB	ZFHGDJ�	FJ�"��PCE�E!DN	��D$E!RHDN	I�BFH# DN	�BYE	#	5���$BV	�BF"P
H�J	C	G�$HB5B	J���FHD5BN	WB�HB	$�IGE	K�5�"!�	!D	DIDHF�D�R!�`	K�JEGV!��	�BF"HB	
D5U�F"�5D"B !�	C	JBF�H�Q	O��R!�F"Q	KG�$BV�JN	O�	!E	J�DF"BJD	�!Y�5#	JBF�H�P
��G!�5#	JB$�J�	S�
,$8(63)'8�	a?2b�	��	CI��RYE!!Z5	JBF�"B	!D$	G�J!E5	5�GZ	FK�F"EG�P
�D�B	"E!$E!S�Q	$�	CI��RYE!!Z	O��R!�F"�	KG�$BV�J�

�G#!RHBN	 Z`SEJB$!�	 DI�	 E��K"B !�N	 ?N3;2N>	 55	 CDJ$�JWHBN	 F"BF!#"�N	 �HG#���		
!D	JEGV�JS�N	I#G�	DI�	 EGJ�!#JD"�PI#G��	�G#!RHB	J�$!�J�E!!Z	S�
herbacea	CDVBP
OE!�	�$!�XQ	�#FH�QN	O�	5DX	U�G5#	H�JKD HD	 �	"�5#N	K�F�Z	%V	�KD$D!!ZN	F"EI��		
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JBGDC!�	�KEGECD!E	K�	H�!"#G#	J	5�FS�	G�C"DY#JD!!Z	IG#!RH�J�%	�#FHB�	�DH�	IG#!RP
HB	CDH�D$DQ"RFZ	J	H�!S�	H�W!���	JE�E"DS�`!���	KEG��$#N	D	IG#!RH�J�	H��RSZ	JBC!DP
 DQ"R	 �"H�	JBGDWE!#	FE�5E!"DS�Q	F"EI�D	!D	G� !�	KGBG�F"B	^GBF�_�	�E!EGD"BJ!�	
IG#!RHBN	�C	CD D"HD5B	FEGEW�HN	CC�J!�	5D��	J�$G�C!ZQ"RFZ	J�$	JE�E"D"BJ!BV�	
�CP
HGBJD!!Z	�E!EGD"BJ!BV	"D	JE�E"D"BJ!BV	IG#!R�H	J�$I#JDX"RFZ	 	�$!� DF!�N	D�E	
SJ�"�!!Z	G�CK� B!DX"RFZ	JWE	KGB	G�C��G!#"BV	�BF"HDV�	�EGEWHB	C�ZJ�ZQ"RFZ	�$P
!� DF!�	C	�BF"HD5B	#	 EGJ!�P�BK!�N	DI�	W	`	K�C!�YEN	#	G�F�B!N	ZH�	G�F"#"R	J	#����P
JB!DV	$E	CD"GB5#X"RFZ	F!��	^��	��BC!BS�N	5�W	mD!$DG5D5BN	�JB$�JESRf	!D$	��	�EP
"G�F#�N	c�G!���GD_N	5D��K�5�"!�	 ^$�	?2PV	HJ�"�H_N	KEGEJDW!�	"EG5�!D�R!�	!D	H�P
G�"HBV	J�$�D�#WE!!ZV	:	55	CDJ$�JWHB	^>;?>	55_N	D	KGBHJ�"H�J�	�#FHB	W�J"#JD"�	
DI�	FJ�"��PI#G�N	K�F�Z	SJ�"�!!Z	!E	�KD$DQ"RN	H�G�I� HD	���D�

�$!�G� !�	KGBG�F"B	!D$CE5!BV	KD��!�J	$�F"D"!R�	JH�G� E!�N	G�$YE	;	I��RY	
JB"Z�!#"�N	%V!�	F"EI�D	CE	�E!#JD"�N	CE�E!#JD"�PI#G�	DI�	 EGJ�!#JD"�PI#G�N	����	DI�	
�K#YE!�	G�$HB5B	J���FHD5B�	�BF"HB	!D$CE5!BV	KD��!�JN	O�	J�$5BGDQ"R	J�FE!BN	

	 �"G#H"#G!�	�F�I�BJ�F"�	KD��!�J�%	FBF"E5B	S�
herbacea�

	 �5�J!�	K�C!D E!!Z@	��o	;	EK��E��E!!E	H�GE!EJBOEf	��o	;	J�$�D�#WE!!Z	H�GE!EJBODf	
�	;	G� P

!B`	KD��!f	��	;	F"���!�K�$�I!�	KD��!Bf	p�	;	F"GBW!EJB`	H�G�!Rf	=�	;	$�$D"H�J�	H�GE!�f	��	;	JEGPp�	;	F"GBW!EJB`	H�G�!Rf	=�	;	$�$D"H�J�	H�GE!�f	��	;	JEGP�	;	F"GBW!EJB`	H�G�!Rf	=�	;	$�$D"H�J�	H�GE!�f	��	;	JEGPF"GBW!EJB`	H�G�!Rf	=�	;	$�$D"H�J�	H�GE!�f	��	;	JEGP	H�G�!Rf	=�	;	$�$D"H�J�	H�GE!�f	��	;	JEGP
V�JH�JD	IG#!RHDf	��	;	IG#!RHD	J�$!�J�E!!Zf	��	;	FE�5E!"�JD!�	F"EI�Df	��	;	CD�BYHB	J�$5EG�BV	
�BF"H�Jf	�q	;	F#SJ�""Z

	 p.s*+(+.s,/	 *ts.(,(+.su@	 ��o	 ;	 tv+0t.0tst.)u	 wk+x.ytf	 ��o	 ;	 wk+x.yt	 zw,s1kf	 
�	 ;	 ,ss),/	
uk..(f	��	;	u(./.s.)u	uk..(f	��	;	(,v	w..(f	=�	P	,**+(+.s,/	w..(uf	��	;	,v+1,/	z)*f	��	;	wtst{,/	z)*f	
��	;	ut0yts(t*	u(tyuf	��	;	(,+/+s0u	.|	*}+s0u	.||	/t,~tuf	�q	;	+s�.wtu1ts1t
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CD�BYDQ"RFZ	JBF�V�B5B	!D	KD��!DV	^!D5	!DJ�"R	J$DJD��FZ	FK�F"EG��D"B	%V	CB5�P
CE�E!B5B_�	�D	 DF	J�$SJ�"D!!Z	!D	H�GE!EJBO�	CDH�D$DQ"RFZ	IG#!RH#	J�$!�J�E!P
!ZN	ZH�	$#WE	YJB$H�	G�CJBJDQ"RFZ	$�	�FE!�	"D	CB5#Q"R	C�	FU�G5�JD!B5B	�BF"H�P
JB5B	CD D"HD5B�

�	QJE!��R!BV	G�F�B!	GD!�	U�G5#Q"RFZ	F�D!H�	KD��!BN	O�	G�F"#"R	��GBC�!"D�RP
!�	K�$	K�JEGV!EQ	dG#!"#	�	!EF#"R	FK�Z �	IG#!RHBN	ZH�	5�W#"R	�!�$�	G�CJBJD"BFZ	�	$DP
JD"B	K� D"�H	HDG�BH�JB5	!D$CE5!B5	KD��!D5�	��$	 DF	"GBJD����	JE�E"DS�`!���	FEC�P
!#	�D�#WE!!Z	 DF"�	!DID�D"�	�!"E!FBJ!�YEN	D	"�5#	`	U�G5#X"RFZ	 D�DG!B H�JD	U�GP
5D	G�F"#�	��!�HDGK� !B`	KD��!	CG��BV	G�F�B!	5DX	FE�5E!"�JD!E	F"EI��N	O�	!DG�F"DX	
JKG�$�JW	H��RH�V	JE�E"DS�`!BV	KEG��$�J	"D	CDC!DX	C$EGEJ�Z!�!!ZN	!D"�5�F"R	F"EI�D	
5���$BV	KD��!�J	!E	C$EGEJ�Z!���	"D	C$D"!�	DH"BJ!�	U�"�FB!"EC#JD"B�	��!�HDGK� !B`	
KD��!	G�CJBJDX"RFZ	JKG�$�JW	H��RH�V	JE�E"DS�`!BV	FEC�!�J	�	`���	JDG"�	�C!D B"B	ZH	
K���SBH�� !B`�	�G�F"GD"!D	U�G5D	G�F"#	�	"�!HB`	YDG	�#5#F#	"�F!�	K�J�ZCD!�	C	��BI�P
HB5	F!���JB5	K�HGBJ�5N	O�	FKGBZX	U�G5#JD!!Q	$�$D"H�JBV	H�GE!�J	�	!D	!D$CE5!BV	
 DF"B!DV	5�!�HDGK� !BV	KD��!�J�	=�$D"H�J�	H�GE!�	�!H��B	#"J�GQQ"RFZ	!D	FE�5E!"DV	
!DCE5!BV	KD��!�J	�	FKGB B!QQ"R	K� D"H�J�	%V!X	K��Z�D!!ZN	D	C��$�5	�	%V!X	JG�F"D!P
!Z	#	dG#!"N	O�	#FH�D$!QX	$BUEGE!S�DS�Q	J	KD��!�J�`	FBF"E5�	!D	H�GE!EJBOE	�	!D$P
CE5!�	KD��!B�	

�B	FK�F"EG��D�B	#	S�
herbacea	 #"J�GE!!Z	 "�!HBVN	I��#JD"BVN	DU��R	!BV	K�$P
CE5!BV	 KD��!�JN	O�	 G�F"#"R	 #	 "�JO�	 F#IF"GD"#	 ^$BJ�	 GBF#!�H_	 "D	 #H�G�!QQ"RFZ	
 BF�E!!B5B	$�$D"H�JB5B	H�GE!Z5B�	
�G5#JD!!Z	K�$CE5!BV	F"���!�J	a:b	C	HD"DP
U��D5B	J�$HGBJDX	$�$D"H�J�	5�W�BJ�F"�	$�Z	JE�E"D"BJ!���	G�C5!�WE!!Z	�	G�CP
FE�E!!Z�

�� D	H�!SEKS�Q	5�$E�E`	KD��!�#"J�GE!!Z	G�CG�I�E!�	��	�EGEIGZH�J�Q	agb	
$�Z	"GDJ�Z!BF"BV	G�F�B!N	%%	5�W�BJ�	JBH�GBF"D"B	$�Z	D!D��C#	KD��!�J�%	FB"E5BS�

herbacea�	�D	J�$F#"!�F"�	5�GU�U#!HS��!D�R!�%	$BUEGE!S�DS�%	KD��!�J	#	KD��!�P
J�`	FBF"E5�	a>bN	H�GE!EJBOE	!DG�F"DX	FB5K�$�D�R!�	C	#"J�GE!!Z5	K�$CE5!BV	F"�P
��!�JN	D	 "�5#	5�$E�R	KD��!�#"J�GE!!Z	J�$K�J�$DX	FB5K�$�D�R!�`	F"���!�#"J�P
GQQ �`	C	K���SBH�� !B5B	KD��!D5BN	O�	5�W!D	JJDWD"B	G�C!�JB$�5	�F!#Q BV	"BP
K�JBV	5�$E�E`	C	#GDV#JD!!Z5	FKESBU� !�%	F"GD"E��%	G�F"#	$D!���	JB$#�	

��GE!EJBOE	#"J�GE!E	IDCD�R!B5B	 DF"B!D5B	KD��!�J	K�KEGE$!�V	G�H�J	$�	?3	55	
CDJ"�JYHBN	C$EGEJ�Z!��E	�	U�G5#X	�IYBG!#	FBF"E5#	G�C�D�#WE!R	^J	"� �	F"���!�K�P
$�I!BV	KD��!�J_N	!D	ZHBV	�	G�CJBJDQ"RFZ	!D$CE5!�	KD��!B	̂ $BJ�	GBF#!�H_�	=�$D"H�J�	H�P
GE!�	CDH�D$DQ"RFZ	!D	H�GE!EJBO�	"D	!D	IDCD�R!BV	 DF"B!DV	!D$CE5!BV	KD��!�JN	�F�P
I�BJ�	 DF"�	!D	!EO�$DJ!�	G�CJB!#"BV	I� !BV	G�C�D�#WE!!ZV�	�	$EZHBV	�F�IB!	5�WP
!D	KG�F"EWB"B	CJ�ZC�H	H�GE!EJBOD	C�	F"GBW!EJB5	H�GE!E5.

�DHB5	 B!�5N	S�
herbacea	5�W!D	�VDGDH"EGBC#JD"B	ZH	$J�$�5!B`	HDG�BH�P
JB`	 D�DG!B �H	C	�IYBG!�Q	FBF"E5�Q	G�C�D�#WE!R	H�GE!EJBOD�	�D	H�DFBU�HDP
S�XQ	WB""XJBV	U�G5	F�D!HBV	$EGEJ!BV	G�F�B!	��	����O#HD	a6bN	J�!	!D�EWB"R	$�	
F�D!HBV	 �E�H�G5!BV	 JE�E"D"BJ!�G#V�5BV	 !DK�JKG�F"GD"!BV	  D�DG!B H�J�	 
�GP
5#JD!!Z	WB""XJ�%	U�G5B	S�
herbacea	C#5�J�E!E	!BCH�Q	5�GU����� !BV	�	I����P
�� !BV	�F�I�BJ�F"E`	JB$#N	 C�HGE5D	C$D"!�F"�	JBWBJD!!Z	KD��!�J�%	FBF"E5B	CD	
FB�R!���	5EVD!� !���	JK�BJ#N	O�	KGBCJ�$B"R	$�	K��Z�D!!Z	KD��!�JN	D	"DH�W	K�DP
���"G�K!B`	G�F"	K�$CE5!BV	F"���!�K�$�I!BV	KD��!�J	 �	#"J�GE!!Z	$�$D"H�JBV	H�P
GE!�J	#	K�$CE5!BV	"D	K��Z�DQ BV	KD��!�J�	� EJB$!�N	"DH�	FKESBU� !�	�F�I�BJ�FP
"�	$D!���	JB$#	J�DF"BJ�	`	$�Z	�!YBV	JB$�J	G�$#	Salix�
O�	K�YBGE!�	#	JBF�H���G�%N	
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D	K�CD	 "B5	JDG"�	J�$C!D B"B	 �	 JBF�H#	 �E���U�"!�F"RN	O�	KG�ZJ�ZX"RFZ	 CD	 "DHBV	
#5�J	�	J�$!� DF	!D$�`!B`	CDVBF"	JEGV�JH�JBV	"� �H	G�F"#	J	KEG��$	FK�H�Q	K�$	K�P
JEGV!EQ	dG#!"#	DI�	W	K�$	F!���JB5	K�HGBJ�5�

�E	�BYE	#	JBF�H���G�%N	D�E	`	J	DGH"B !BV	5�FSECG�F"D!!ZVN	!D` DF"�YE	FEP
GE$	JEGIN	"GDK�ZX"RFZ	WB""XJD	U�G5D	F�D!H���	F"GBW!EH�GE!EJ���	 D�DG!B HD	
C	!D$CE5!B5B	KD��!D5B	�	C$EGEJ�Z!��B5B	EK��E��E!!B5B	H�GE!EJBOD5B	̂ HFB��GBP
C�5D5B	a2b_�	��W�BJ�N	O�	KGE$HD5B	!B!�	�F!#Q BV	KG�F"GD"!BV	U�G5	JEGI	I#�B	
U�G5B	C	�G"�"G�K!B5B	KD��!D5BN	"�I"�	"BKB	WB""XJBV	U�G5N	O�	J�DF"BJ�	JEGP
ID5	KGBIEGEW!BV	5�FSECG�F"D!R	�	5EW	F#ID�RK�`FRH���	"D	��F�J���	K�ZF�J�	�GB	
KG�F#JD!!�	#	JBF�H���G�Z	C	EHF"GE5D�R!B5	H��5D"�5	#	 D�DG!B H�JBV	U�G5	YJB$P
H�	J�$5BGD�B	�G"�"G�K!�	KD��!BN	C�HGE5D	"�N	ZH�	I#�B	G�C"DY�JD!�	JBOE	F!���J���	
K�HGBJ#N	�	!D`$�JYE	CIEG��D�BFZ	KGBCE5!�	KD��!BN	O�	5�F"B�BFZ	#	!D`I��RY	FKGBP
Z"�BJ�5#	J	"EK��J�5#	FE!F�	YDG��		

�	S�
 herbacea G�C�D�#WE!!Z	 CDJW$B	 KG�F"GD"!�N	O�	 X	 ZFHGDJ�	 JBGDWE!B5	
KGBF"�F#JD!!Z5	 $�	 #5�J	 G�F"#	 #	 JBF�H���G�%N	 "D	 ZJ�ZQ"R	 F�I�Q	 HFB��GBC�5!�	
DH"BJ!�PJE�E"D"BJ!�G#V�5�	WB""XJ�	U�G5B	C�	FV�JD!B5B	DI�	G�C"DY�JD!B5B	!D	
FD5�`	K�JEGV!�	dG#!"#	ID�D"�G� !B5B	^I��RYE	?3	G�H�J_	 DF"B!D5B	KD��!�J		�	H��RP
H�5D	KGBK�$!Z"B5B	5E!Y	$�J��J� !B5B	^CDCJB D`	$�	g;:	G�H�J_	!D$CE5!B5B	 DFP
"B!D5B	KD��!�J�	q��H�5	5�W!D	K���$B"BFZ	�C	"GDH"#JD!!Z5	��	�DC#GE!H�	aAbN	O�	
#5�JB	JBF�H���G�Z	C#5�J�QQ"R	5�!�D"QGBCDS�QN	�����5EGBCDS�QN	K��Z�D!!ZN	G�CP
JB"�H	JE�E"D"BJ!�%	G#V�5�F"�	�N	!DGEY"�N	F"GDJ�Z!�!!Z	 D�DG!BH�JBV	G�F�B!�	�EP
CJDWDQ B	!D	"EN	O�	S�
herbacea	X	$EGEJ!B5	VD5EU�"�5N	!D5B	JF"D!�J�E!�N	O�	CD	
G�C"DY#JD!!Z5	IG#!R�H	J�$!�J�E!!Z	J�!D	!DI�BWDX"RFZ	$�	�E5�HGBK"�U�"�J�	

?�	 �������

@�:�	�B�5�GU�	BJ	^Salix	M�_	HDH	B!$BHD"�G�	!EH�"�G�V	F#IF"GD"!�P�H����BPM�_	HDH	B!$BHD"�G�	!EH�"�G�V	F#IF"GD"!�P�H����BP�_	HDH	B!$BHD"�G�	!EH�"�G�V	F#IF"GD"!�P�H����BP
 EFHBV	�G#KK�	�� ! "# $ %�&'()�'	�(($'* +,-�.	+	( +"'!'-- /	0 1,-�)'@	�DP
"EG�	5EW$#!DG�	!D# �	H�!U�N	��D$BJ�F"�HN	233g�	��D$BJ�F"�HN	233g�

2�	 D����F%=�������
 G���	 �!D"�5�P5�GU����B EFH�E	 F"G�E!BE	Salix phlebophylla	 B	Salix 
,-832J(1-)('.	�2$�	����3	�1*�	0� $N	?4:2f	g?^6_@	?2A;?2:�

6�	 K���M��
?���	�1'$24�'(.	*"'+'(-5'	",(1'-�.	 67) $ % 8! "# $ %�&'()�/	,-,8
$�9:@	�J"�GEU�	$BF�	�	$PGD	IB���	!D#H�	�E!B!�GD$N	?4g?�

A�	 N�F������
N�G�	�� ! "# $ %�&'()�'	,*,;1,<��	",(1'-�/	�",/-'% 	�'+'",�	��FHP
JDN	?4:<�

>�	 ;����<��
:���	�!D E!!Z	5�GU�U#!HS��!D�R!�%	$BUEGE!S�DS�%	KD��!�J	KGB	JB$��E!!�	�G#K	
5�$E�E`	KD��!�#"J�GE!!Z	&&	�D"EG�	���	CT%C$#	�HGD%!FRH���	I�"D!�	"PJD	^�$EFDN	?>;?:	
"GDJ!Z	233<	G�_	�$EFDN	233<�	��	A:g�	

<�	 =���O�P���
@���	=) $ %�&'(),.	! "# $ %�.	",(1'-�/.	��FHJDN	?4<2�
g�	 =���O�P����
G�@�	�I	�F!�J!�V	DGVB"EH"#G!�V	5�$E�ZV	"GDJZ!BF"�V	5!����E"!BH�J	B	

5�$#FDV	 BV	 KGE�IGDC�JD!BZ�	�2$�	 � ()�	  8+,	 �(;51�	 ;"�" *5�	 �1*�	 0� $N	 ?4ggf	
:2^>_@	??2;?2:�

:�	 =����
��
:�K�	�+5	���
>	��(1'!,1�&'()�/	�	%' %",#�&'()�/	 09 ".	�.N	?4<:�
4�	 Q)9-9 I�G��
Alm T��
V-,&'2J S��
Brochmann Ch�	�,u(	,s*	|)()wt	w,s0t	uk+|(u	,s*	/.uu	.|	*+P�,u(	,s*	|)()wt	w,s0t	uk+|(u	,s*	/.uu	.|	*+P	,s*	|)()wt	w,s0t	uk+|(u	,s*	/.uu	.|	*+P,s*	|)()wt	w,s0t	uk+|(u	,s*	/.uu	.|	*+P	|)()wt	w,s0t	uk+|(u	,s*	/.uu	.|	*+P|)()wt	w,s0t	uk+|(u	,s*	/.uu	.|	*+P	w,s0t	uk+|(u	,s*	/.uu	.|	*+Pw,s0t	uk+|(u	,s*	/.uu	.|	*+P	uk+|(u	,s*	/.uu	.|	*+Puk+|(u	,s*	/.uu	.|	*+P

~twu+(}	+s	*{,w|	{+//.{	^Salix	herbacea	M�_	+s|twwt*	|w.y	0tst(+1uN	|.uu+/u	,s*	y.*t/+s0.	?@A8
BC@	DEA@AFG	H	IJAFKAFMCNOGN	2334@	?:^2_@	226;264�

?3�	 W$$,)(2Y
Z�[�	-+./.0+1,/	�.w,	.|	(kt	-w+(+uk	�u/tu@	Salix herbacea	M�	PAQMR.	AT	DEA@AFGN	?44:f	
:<@	:g2;:4>�

??�	 W())(2Y9
\�Z��
W)(99
]�^�	�s	,/v+st	us.{	z,s�	ts~+w.syts(	,s*	+(u	t||t1(u	.s	~t0t(,(+.sN	v/,s(	
*t~t/.vyts(	,s*	vw.*)1(+~+(}�	DEA@AFGN	?4>4f	A3@	6::;64g�
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