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1LQH�\HDU�UHVSRQVH�RI�ORGJHSROH�SLQH�DQG�WKH�'U\�$OGHU
&RPSOH[�WR�FKHPLFDO�DQG�PDQXDO�UHOHDVH�WUHDWPHQWV�RQ�DQ

,&+PN��VLWH�QHDU�.HORZQD

E\

-HDQ�+HLQHPDQ�DQG�6X]DQQH�6LPDUG

3URJUDPV� WR�PDQDJH� FRPSHWLQJ� YHJHWDWLRQ
LQ� WKH� VRXWKHUQ� LQWHULRU� RI� %ULWLVK� &ROXPELD
KDYH�JURZQ�VWHDGLO\�IRU�PRUH�WKDQ�D�GHFDGH��LQ
VSLWH�RI�D� ODFN�RI� LQIRUPDWLRQ�DERXW� WKH�HIIHFWV
RI� WKH� YDULRXV� WUHDWPHQWV� RQ� LQGLYLGXDO� YHJ�
HWDWLRQ� FRPPXQLWLHV�� ,Q� RUGHU� WR� MXVWLI\� WKH
H[SHQGLWXUH�� LW� LV� QHFHVVDU\� WR� PD[LPL]H� WKH
EHQHILWV� WR� FRQLIHUV�ZKLOH�PLQLPL]LQJ� QHJDWLYH
HIIHFWV� RQ� RWKHU� UHVRXUFH� YDOXHV� VXFK� DV
ZLOGOLIH��UDQJH��ELRGLYHUVLW\��DQG�ORQJ�WHUP�VLWH
SURGXFWLYLW\�� 7R� WKLV� HQG�� D� UHVHDUFK� WULDO� ZDV
HVWDEOLVKHG� LQ� WKH� .DPORRSV� )RUHVW� 5HJLRQ� WR
VWXG\� WKH� HIIHFWV� RI� EURDGFDVW� JURXQG� IROLDU
DSSOLFDWLRQV� RI� JO\SKRVDWH� DW� �� /�KD� ������ NJ
DL�KD��DQG���/�KD�������NJ�DL�KD���DQG�RI�PDQXDO
FXWWLQJ�RQ�ORGJHSROH�SLQH�VHHGOLQJV�DQG�WKH�'U\
$OGHU�&RPSOH[�

7KLV�WULDO�LV�ORFDWHG�LQ�WKH�3HQWLFWRQ�)RUHVW
'LVWULFW� EHWZHHQ� 0LVVLRQ� DQG� %HOJR� &UHHNV�
DSSUR[LPDWHO\����NP�HDVW�RI�.HORZQD��,W�RFFXUV
RQ� D� VXEPHVLF� VLWH� ZLWKLQ� WKH� ,&+PN�¥VLWH
VHULHV� ��¥���� DW� DQ� HOHYDWLRQ� RI� ����� P�� 7KH
VLWH�ZDV�ORJJHG�EHWZHHQ������DQG�������DQG�LW
UHJHQHUDWHG�QDWXUDOO\� WR� ORGJHSROH�SLQH��:KHQ
WKLV� WULDO� ZDV� HVWDEOLVKHG� LQ� ������ SLQH� VHHG�
OLQJV�ZHUH����FP�WDOO�ZLWK���FP�VWHP�GLDPHWHUV�
6LWND�DOGHU�ZDV�����FP�WDOO�ZLWK�����FRYHU��DQG
ILUHZHHG�ZDV����FP�WDOO�ZLWK�����FRYHU�

*O\SKRVDWH� WUHDWPHQWV� ZHUH� DSSOLHG
EHWZHHQ�������DQG�������KU�RQ�$XJXVW����DQG
��� ������ XQGHU� FOHDU� VNLHV� ZLWK� D� ZLQG� VSHHG
OHVV�WKDQ���NP�KU��*O\SKRVDWH�ZDV�PL[HG�ZLWK
ZDWHU�DQG�GHOLYHUHG�DW�D�UDWH�RI�����/�KD�XQGHU
ORZ� SUHVVXUH� XVLQJ� KDQG�SXPS� EDFN�SDFN
VSUD\HUV�� 0DQXDO� FXWWLQJ� ZDV� GRQH� RQFH� RQ
-XQH� ��� ������ XVLQJ� KDQG�KHOG� VKHDUV�� $OO

ZRRG\� YHJHWDWLRQ�� H[FOXGLQJ� FRQLIHUV�� ZDV� FXW
DW�WKH�URRW�FROODU�

6,7.$�$/'(5�$1'�),5(:(('
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0DQXDO� FXWWLQJ� KDG� WKH� PRVW� VHYHUH� DQG
ORQJ�ODVWLQJ� LPSDFW�RQ�6LWND�DOGHU�� IROORZHG�E\
WUHDWPHQW�ZLWK�JO\SKRVDWH�DW���/�KD� �7DEOH����
*O\SKRVDWH�DW���/�KD�FDXVHG�VRPH�UHGXFWLRQV�LQ
KHLJKW�DQG�FRYHU�RI�6LWND�DOGHU�� EXW� WKH\�ZHUH
QRW�VLJQLILFDQW�FRPSDUHG�WR�WKH�FRQWURO��0DQXDO
FXWWLQJ�UHGXFHG�6LWND�DOGHU�KHLJKW�WR�OHVV�WKDQ
���FP�IRU���\HDUV��DQG�DIWHU���\HDUV�LW�ZDV�VWLOO
RQO\� ��� FP� WDOO�� *O\SKRVDWH� DSSOLHG� DW� �� /�KD
UHGXFHG� DOGHU� KHLJKW� WR� OHVV� WKDQ� ���FP� IRU
��\HDUV�� EXW� E\� ����� LW� KDG� UHFRYHUHG� WR� WKH
VDPH� KHLJKW� DV� WKH� FRQWURO�� ZKLFK� DYHUDJHG
����FP�� %\� ������ FRYHU� RI� 6LWND� DOGHU� LQ
PDQXDOO\� FXW� SORWV� ZDV� VWLOO� OHVV� WKDQ� ��
FRPSDUHG� WR� ���� LQ� SORWV� WUHDWHG� ZLWK
JO\SKRVDWH�DW���/�KD������LQ�SORWV�WUHDWHG�ZLWK
JO\SKRVDWH�DW���/�KD��DQG�����LQ�WKH�FRQWURO�

7$%/(����1XPEHU�RI�\HDUV�UHTXLUHG�IRU�WDUJHW
YHJHWDWLRQ�WR�UHFRYHU�WR�FRQWURO
OHYHOV

Manual Glyphosate Glyphosate
cut 6 L/ha 3 L/ha

Sitka alder
Height >9 >3 but <9 1
Cover >9 >3 but <9 1

Fireweed
Height 0 2 2
Cover 0 2 1
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7KH� WZR� OHYHOV� RI� JO\SKRVDWH� DSSOLFDWLRQ
UHGXFHG� KHLJKW� DQG� FRYHU� RI� ILUHZHHG� IRU� �¥�
\HDUV� IROORZLQJ� WUHDWPHQW�� EXW�PDQXDO� FXWWLQJ
KDG�QR�HIIHFW�

$�FRPSHWLWLRQ�LQGH[��&,���FDOFXODWHG�DV

&, ��$OGHU�KHLJKW�[�FRYHU��
�)LUHZHHG�KHLJKW�[�FRYHU�������

ZDV� VLJQLILFDQWO\� UHGXFHG� IRU� DW� OHDVW� �� \HDUV
IROORZLQJ� WUHDWPHQW�ZLWK�JO\SKRVDWH� DW� ��/�KD�
DQG�DW�OHDVW���\HDUV�E\�PDQXDO�FXWWLQJ��PDLQO\
DV�D�UHVXOW�RI� WKH�HIIHFW�RI� WKRVH� WUHDWPHQWV�RQ
6LWND�DOGHU��)LJXUH����

/2'*(32/(�3,1(�5(63216(

6WHP� GLDPHWHU� RI� ORGJHSROH� SLQH� VHHGOLQJV
LQFUHDVHG� RYHU� FRQWURO� OHYHOV�ZLWKLQ� �� \HDUV� RI

DOO�WKUHH�UHOHDVH�WUHDWPHQWV��EXW�KHLJKW�GLG�QRW
LQFUHDVH�XQWLO� �¥�� \HDUV� DIWHU� WUHDWPHQW��1LQH
\HDUV� DIWHU� WUHDWPHQW�� VWHP� GLDPHWHU� KDG
LQFUHDVHG�WR�����FP�LQ�WKH�FRQWURO�DQG�����FP�LQ
WKH� WKUHH� UHOHDVH� WUHDWPHQWV� �)LJXUH� ���
/LNHZLVH�� VHHGOLQJ� KHLJKW� KDG� LQFUHDVHG� WR
����FP�WDOO� LQ� WKH�FRQWURO�DQG����¥���� FP� WDOO
LQ�WKH�WKUHH�UHOHDVH�WUHDWPHQWV��7KHUH�ZHUH�QR
VLJQLILFDQW� GLIIHUHQFHV� LQ� VHHGOLQJ� KHLJKW� RU
VWHP� GLDPHWHU� DPRQJ� WKH� WKUHH� UHOHDVH� WUHDW�
PHQWV�� +RZHYHU�� VWHP� YROXPH� LQ� WKH� ��/�KD
JO\SKRVDWH� WUHDWPHQW� ZDV� HVWLPDWHG� WR� EH� ��
DQG� ���� JUHDWHU� WKDQ� LQ� WKH� PDQXDO� FXWWLQJ
WUHDWPHQW�DQG�FRQWURO��UHVSHFWLYHO\�

/RGJHSROH� SLQH� RYHUWRSSHG� QHLJKERXULQJ
YHJHWDWLRQ� LPPHGLDWHO\� IROORZLQJ� PDQXDO
FXWWLQJ��ZLWKLQ���\HDUV� IROORZLQJ�DSSOLFDWLRQ�RI
JO\SKRVDWH� DW� �� /�KD�� ZLWKLQ� ��\HDUV� IROORZLQJ
DSSOLFDWLRQ�RI�JO\SKRVDWH�DW���/�KD��DQG�ZLWKLQ
��\HDUV�LQ�WKH�FRQWURO��)LJXUH����
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),*85(���� &RPSHWLWLRQ�LQGH[��&,��IURP������WR�������7UHDWPHQWV�ZLWK�WKH�VDPH�OHWWHUV�ZLWKLQ�D
VLQJOH� \HDU� DUH� QRW� VLJQLILFDQWO\� GLIIHUHQW� IURP� RQH� DQRWKHU�� QVG QR� VLJQLILFDQW
GLIIHUHQFH��HUURU�EDUV�DUH�RQH�VWDQGDUG�HUURU�
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),*85(���� /RGJHSROH� SLQH� VWHP� GLDPHWHU� IURP� ����� WR� ������ 7UHDWPHQWV�ZLWK� WKH� VDPH� OHWWHUV
ZLWKLQ�D�VLQJOH�\HDU�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�RQH�DQRWKHU��QVG QR�VLJQLILFDQW
GLIIHUHQFH��HUURU�EDUV�DUH�RQH�VWDQGDUG�HUURU�

),*85(���� &RPSDULVRQ�RI�KHLJKW�JURZWK�EHWZHHQ�ORGJHSROH�SLQH�DQG�6LWND�DOGHU�
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3HUFHQW� FRYHU� RI� DOO� YDVFXODU� SODQW� VSHFLHV
ZDV� UHFRUGHG� LQ� HDFK� WUHDWPHQW� SORW� LQ� �����
6SHFLHV� ULFKQHVV� �WRWDO� QXPEHU� RI� VSHFLHV
SUHVHQW�� ZDV� ORZHU� LQ� WKH� PDQXDO� FXWWLQJ
WUHDWPHQW� WKDQ� LQ� WKH� FRQWURO�� EXW� VSHFLHV
GLYHUVLW\� �6LPSVRQ
V� DQG� 6KDQQRQ
V� GLYHUVLW\
LQGLFHV�� ERWK� RI� ZKLFK� FRPELQH� PHDVXUHV� RI
ULFKQHVV� DQG� DEXQGDQFH�� GLG� QRW� GLIIHU� DPRQJ
DQ\� WUHDWPHQWV�� 7KH� DEXQGDQFH� RI� WKH� VKUXEV
9DFFLQLXP� VSS�� DQG� 6\PSKRULFDUSRV� DOEXV
ZHUH� VRPHZKDW� UHGXFHG� IROORZLQJ� JO\SKRVDWH
WUHDWPHQWV�� EXW� UHVXOWV� ZHUH� LQFRQVLVWHQW
EHWZHHQ�UDWHV�RI�DSSOLFDWLRQ�

,17(535(7$7,216�$1'
5(&200(1'$7,216

��� $OO� WKUHH� UHOHDVH� WUHDWPHQWV� UHVXOWHG� LQ
LQFUHDVHV� RYHU� FRQWURO� OHYHOV� LQ� ORGJHSROH
SLQH� VWHP� GLDPHWHU� DIWHU� �� \HDUV�� DQG� LQ
KHLJKW�DIWHU��¥��\HDUV��$OWKRXJK� UHGXFWLRQ
LQ� KHLJKW� RI� 6LWND� DOGHU� ZDV� JUHDWHU� DV� D
UHVXOW�RI�PDQXDO�FXWWLQJ�DQG�JO\SKRVDWH�DW
�� /�KD� WKDQ� DV� D� UHVXOW� RI� JO\SKRVDWH� DW
��/�KD�� VHHGOLQJ� UHVSRQVH� ZDV� QRW� FRUUHV�
SRQGLQJO\� JUHDWHU� LQ� WKH� KLJKHU�LPSDFW
WUHDWPHQWV�� 7KLV� VXJJHVWV� WKDW� WKH� DYDLO�
DELOLW\� RI� VRLO� UHVRXUFHV� ZDV� OLPLWLQJ� WR
VHHGOLQJV��DV�ZDV�OLJKW�DYDLODELOLW\�

��� 5HGXFWLRQV�LQ�6LWND�DOGHU�FRYHU�IURP�����LQ
WKH�FRQWURO�WR���¥����IROORZLQJ�DSSOLFDWLRQ
RI� JO\SKRVDWH� DW� �� /�KD� ZHUH� VXIILFLHQW� WR
DOORZ� JURZWK� UHVSRQVHV� RI� ORGJHSROH� SLQH
VHHGOLQJV�� 7KLV� VXSSRUWV� DQG� KHOSV� UHILQH
WKH� HVWLPDWH� RI� D� ��¥���� FRPSHWLWLRQ
WKUHVKROG� IRU� 6LWND� DOGHU� �6LPDUG� ������ DW
ZKLFK� VHHGOLQJV� PD\� EHQHILW� IURP� WKH
QLWURJHQ� IL[LQJ� DELOLW\� RI� DOGHU�� EXW� DERYH
ZKLFK� VHHGOLQJV� DUH� QHJDWLYHO\� DIIHFWHG� E\
FRPSHWLWLRQ�IRU�UHVRXUFHV�

��� /RGJHSROH� SLQH� ZDV� VKRUWHU� WKDQ� 6LWND
DOGHU�ZKHQ�WKH�WULDO�ZDV�LQLWLDWHG��EXW�ZDV
WDOOHU� LQ� DOO� WUHDWPHQWV�� LQFOXGLQJ� WKH
FRQWURO�� ZLWKLQ� �� \HDUV� RI� WUHDWPHQW�
$OWKRXJK�WUHDWPHQW�DFFHOHUDWHG�GRPLQDQFH

E\� ORGJHSROH� SLQH�� LW� ZDV� QRW� QHFHVVDU\� WR
DFKLHYH� IUHH�JURZLQJ� VWDWXV� ZLWKLQ� WKH
UHFRPPHQGHG� DVVHVVPHQW� SHULRG� �%ULWLVK
&ROXPELD�0LQLVWU\�RI�)RUHVWV�������

��� 'LYHUVLW\� RI� YDVFXODU� SODQW� VSHFLHV� ZDV
XQDIIHFWHG� E\� WUHDWPHQW�� +RZHYHU�� VSHFLHV
ULFKQHVV� ZDV� ORZHU� IROORZLQJ� PDQXDO
FXWWLQJ�WKDQ�LQ�WKH�FRQWURO��SRVVLEO\�GXH� WR
VRLO� DQG�PLFUR�HQYLURQPHQW� FKDQJHV� DVVRF�
LDWHG� ZLWK� 6LWND� DOGHU� UHGXFWLRQ�� *O\SK�
RVDWH� WUHDWPHQWV� DSSHDUHG� WR� UHGXFH� WKH
DEXQGDQFH� RI� VRPH� EHUU\�SURGXFLQJ� VKUXE
VSHFLHV��EXW�WKH�HIIHFWV�ZHUH�WRR�YDULDEOH�WR
GUDZ�FRQFOXVLRQV�

%ULWLVK� &ROXPELD� 0LQLVWU\� RI� )RUHVWV�� �����
(VWDEOLVKPHQW� WR� IUHH� JURZLQJ� JXLGHERRN�
.DPORRSV� )RUHVW� 5HJLRQ�� ,Q� )RUHVW
3UDFWLFHV� &RGH� RI� %ULWLVK� &ROXPELD�
3URYLQFH�RI�%ULWLVK�&ROXPELD�

6LPDUG�� 6�� ������ &RPSHWLWLRQ� EHWZHHQ� 6LWND
DOGHU� DQG� ORGJHSROH� SLQH� LQ� WKH� 0RQWDQH
6SUXFH� ]RQH� LQ� WKH� VRXWKHUQ� LQWHULRU� RI
%ULWLVK�&ROXPELD��)RU��&DQ��DQG�%�&��0LQ�
)RU���9LFWRULD��%�&��)5'$�5HS��1R������

$&.12:/('*(0(176

7KLV� SURMHFW� ZDV� LQLWLDWHG� E\� 5RQ� *UD\� RI
WKH� .DPORRSV� )RUHVW� 5HJLRQ�� 7KH� WULDO� ZDV
LQVWDOOHG� E\� 6X]DQQH� 6LPDUG� LQ� ������ PRQ�
LWRUHG� DQG� UHSRUWHG� RQ� E\� %U\FH� %DQFURIW� RI
0DGURQH� &RQVXOWDQWV� /WG�� LQ� ����¥������ DQG
PRQLWRUHG�DJDLQ�E\�6LOYHU�5LQJ�)RUHVWU\�/WG��LQ
������ 'DWD� DQDO\VLV� ZDV� FDUULHG� RXW� E\� -HDQ
+HLQHPDQ� DQG� 'RQ� 6DFKV�� 7KLV� PHPR� ZDV
UHYLHZHG� E\� 5RQ� *UD\�� 3KLO� &RPHDX�� DQG
*HRUJH�+DUSHU�

)RU�IXUWKHU�LQIRUPDWLRQ��FRQWDFW�

6X]DQQH�6LPDUG�RU�5RQ�*UD\
.DPORRSV�)RUHVW�5HJLRQ
%ULWLVK�&ROXPELD�)RUHVW�6HUYLFH
����&ROXPELD�6WUHHW
.DPORRSV��%�&��9�:��(�


