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+RZ�SODQWV�UHVSRQG�WR�KHUELYRU\�PD\�GHSHQG�RQ�WKH�HQYLURQPHQWDO�FRQWH[W�
LQ�ZKLFK�KHUELYRU\�RFFXUV��7R�WHVW�WKLV�LGHD�ZH�XVHG���JHQRW\SHV�RI�ORFDO��
ILHOG�FROOHFWHG�Solidago altissima�JURZQ�LQ���QXWULHQW�FRQWH[WV��7KHVH�SODQWV�
ZHUH�WKHQ�H[SRVHG�WR�YDULDEOH�KHUELYRU\�IURP�Melanoplus femurrubrum��D�
GRPLQDQW�QDWXUDO�HQHP\�JUDVVKRSSHU�FROOHFWHG�IURP�WKH�VDPH�ILHOGV��,Q�
JHQHUDO��S. altissima H[KLELWHG�KLJKHVW�LQGXFHG�UHVLVWDQFH�WR�KHUELYRUHV�LQ�
WKH�KLJKHVW�QXWULHQW�FRQWH[W��,Q�FRQWUDVW��SODQWV�JURZQ�LQ�ORZ�QXWULHQW�
HQYLURQPHQWV�H[KLELWHG�WKH�KLJKHVW�WROHUDQFH�RI�KHUELYRU\��5HVLVWDQW�DQG�
WROHUDQW�JHQRW\SHV�WHQG�WR�DVVRFLDWH�ZLWK�GLIIHUHQW�VXLWHV�RI�SODQW�IXQFWLRQDO�
WUDLWV��%HFDXVH�WKHVH�WUDLWV�DUH�D�PDMRU�GHWHUPLQDQW�RI�GHFRPSRVLWLRQ�
G\QDPLFV�LQ�HFRV\VWHPV��GLYHUJHQW�WUDLW�UHVSRQVHV�WR�KHUELYRU\�PD\�
IHHGEDFN�WR�LQFUHDVH�RU�GHFUHDVH�KHWHURJHQHLW\�LQ�QXWULHQW�HQYLURQPHQWV�
DQG�WKXV�LPSDFW�IXWXUH�SODQW�KHUELYRUH�LQWHUDFWLRQV��
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3ODQW�IXQFWLRQDO�WUDLWV�DUH�D�SRWHQWLDO�WRRO�IRU�OLQNLQJ�FRPPXQLW\�FRPSRVLWLRQ�WR�
HFRV\VWHP�IXQFWLRQLQJ���+RZHYHU��SODVWLFLW\�LQ�H[SUHVVLRQ�RI�WKHVH�WUDLWV�LQ�YDULDEOH�
QXWULHQW�HQYLURQPHQWV�FRXOG�UHGXFH�WKH�XWLOLW\�RI�WKH�PHWKRG���,�K\SRWKHVL]HG�WKDW�
SODQWV�PD\�H[KLELW�D�VZLWFK�LQ�GHIHQVLYH�VWUDWHJ\�IURP�LQGXFHG�UHVLVWDQFH��FKHPLFDO�
DQG�VWUXFWXUDO�GHIHQVHV�WKDW�UHGXFH�KHUELYRU\�WKURXJK�ORZ�TXDOLW\�WLVVXH��WR�WROHUDQFH��
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SODVWLFLW\�LQ�SKHQRW\SLF�H[SUHVVLRQ�SUHGLFWLYH�RI�ZKHWKHU�SDODWDELOLW\�EHFRPHV�PRUH�
YDULDEOH���D���RU�OHVV�YDULDEOH���E���DFURVV�WKH�ODQGVFDSH�ZKHQ�KHUELYRUHV�DUH�SUHVHQW��

� 3ODQWV�H[KLELWHG�KLJKHU�FRQVWLWXWLYH�UHVLVWDQFH�DQG�WROHUDQFH�DW�
ORZ�QXWULHQW�OHYHOV�
�

� ,QGXFHG�UHVLVWDQFH�ZDV�PXFK�KLJKHU�DW�KLJK�QXWULHQW�OHYHOV�DQG�
H[KLELWHG�WKH�PRVW�YDULDWLRQ�E\�JHQRW\SH�DW�KLJK�OHYHOV��
�

� )ORZHU�QXPEHU��VH[XDO�UHSURGXFWLRQ��H[KLELWHG�PRUH�YDULDWLRQ�LQ�
WROHUDQFH�WKDQ��YHJHWDWLYH�UHSURGXFWLRQ��DVH[XDO���
�

� 7KH�UHODWLRQVKLS�EHWZHHQ�SDODWDELOLW\�DQG�WROHUDQFH�ZHUH�
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QXWULHQW�OHYHOV�DQG�D�QHJDWLYH�FRUUHODWLRQ�DW�KLJK�OHYHOV��7KLV�
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S. altissma H[SUHVVHV�GLIIHUHQWLDO�GHIHQVLYH�UHVSRQVHV�DFURVV�D�
QXWULHQW�JUDGLHQW��SHUKDSV�UHIOHFWLQJ�DOORFDWLRQ�FRVW�VKLIWV�DFURVV�
WKH�JUDGLHQW��*HQRW\SHV�H[KLELWHG�WKH�KLJKHVW�LQGXFHG�UHVLVWDQFH�
LQ�KLJK�QXWULHQW�HQYLURQPHQWV�ZKHUH�FRVWV�IRU�GHIHQVLYH�
FRPSRXQGV�DUH�ORZ��&RXQWHU�LQWXLWLYHO\��WROHUDQFH��DELOLW\�WR�PDNH�
XS�ORVW�ILWQHVV�SRWHQWLDO��ZDV�KLJKHVW�DW�ORZ�QXWULHQW�OHYHOV��7KLV�
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)LJ�����1XWULHQW�FRQWH[W�LV�FULWLFDO�IRU�LGHQWLI\LQJ�WUDGH�RIIV�ZLWKLQ�S. 
altissima. :KHQ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�SDODWDELOLW\�LQGH[���
UHVLVWDQFH��DQG�WROHUDQFH�RI���JHQRW\SHV�RI�S. altissima DUH�
SORWWHG�ZLWKRXW�UHJDUG�WR�QXWULHQW�FRQWH[W��D���QR�SDWWHUQV�DUH�
DSSDUHQW��:KHQ�WKHVH�VDPH�GDWD�DUH�VHSDUDWHG�LQWR�UHVSRQVHV�LQ�
ORZ��\HOORZ��DQG�KLJK��EOXH� QXWULHQW�FRQWH[WV��E����VWURQJ�SDWWHUQV�
HPHUJH��,Q�ORZ�QXWULHQW�FRQWH[WV��PRUH�WROHUDQW�SODQWV�DUH�DOVR�
PRUH�SDODWDEOH�H[KLELWLQJ�D�WUDGH�RII�EHWZHHQ�WROHUDQFH�DQG�
FRQVWLWXWLYH�UHVLVWDQFH��7KH�RSSRVLWH�SDWWHUQ�RFFXUV�DV�KLJK�
QXWULHQW�OHYHOV�� 

a
. 

b. 

� ��� ��� ��� ���

í��

í��

í�

�

QXWULHQW�OHYHO
SD
OD
WLE
LOLW
\�
LQ
GH
[�
�í
��
�K
HU
E�
�*
5
� R� = ������S ����

R� = ������S ����

Prior herbivory
QRQH��FRQVWLWXWLYH�GHIHQVH�
HDWHQ��LQGXFHG�GHIHQVH�
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)LJ������D���3DODWDELOLW\�RI�SODQWV�QRW�SUHYLRXVO\�H[SRVHG�WR�
KHUELYRU\�FRPSDUHG�WR�LQGXFHG�SODQWV�RI�WKH�VDPH�JHQRW\SHV��
3DODWDELOLW\�ZDV�PHDVXUHG�DV�DQ�DVVD\�RI�KHUELYRUH�JURZWK�UDWH��
7ROHUDQFH�UHVSRQVHV��E��ILWQHVV�RI�GDPDJHG�SODQW�ILWQHVV�RI�
XQGDPDJHG�SODQW��IRU�ERWK�YHJHWDWLYH�UHSURGXFWLRQ��DVH[XDO��DQG�
IORZHU�UHSURGXFWLRQ��VH[XDO��ZHUH�KLJKHU�DW�ORZ�UHVRXUFH�OHYHOV��
7KH�GRWWHG�OLQH�GHQRWHV�FRPSOHWH�FRPSHQVDWLRQ�IRU�KHUELYRU\�E\�
GDPDJHG�SODQWV��7DNHQ�WRJHWKHU��S. altissima H[SUHVVHV�DQ�
LQGXFHG�UHVLVWDQFH�SKHQRW\SH�DW�KLJK�QXWULHQW�OHYHOV�DQG�D�
WROHUDQFH�SKHQRW\SH�DW�ORZ�QXWULHQW�OHYHOV�PDWFKLQJ�WKH�SUHGLFWLRQ�
LOOXVWUDWHG�LQ�)LJ��E�ZKHUH�SODVWLFLW\�GHFUHDVHV�YDULDWLRQ�LQ�
SDODWDELOLW\�DFURVV�D�UHVRXUFH�JUDGLHQW��
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)LJ�����+\SRWKHVL]HG�UHODWLRQVKLS�EHWZHHQ�SODQW�SDODWDELOLW\�DFURVV�D�UHVRXUFH�JUDGLHQW�ZLWK�DQG�
ZLWKRXW�KHUELYRU\��,I�SODQWV�H[KLELW�LQGXFHG�UHVLVWDQFH�DW�ORZ�QXWULHQW�OHYHOV�DQG�WROHUDQFH�DW�KLJK�
QXWULHQW�OHYHOV��D����WKHQ�KHUELYRU\�ZLOO�SRWHQWLDOO\�LQFUHDVH�YDULDWLRQ�LQ�SDODWDELOLW\�DFURVV�WKH�
ODQGVFDSH��,I�WROHUDQFH�LV�H[SUHVVHG�DW�ORZ�QXWULHQWV�DQG�UHVLVWDQFH�DW�KLJK��E���WKHQ�SODVWLFLW\�LQ�
WKH�SUHVHQFH�RI�KHUELYRU\�PD\�VWDELOL]H�YDULDWLRQ�LQ�SDODWDELOLW\�DFURVV�WKH�ODQGVFDSH��
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 Measurements 
�Palatability index (-
1/GR of naïve herb.) 
 
�Leaf toughness 
�Trichome density 
 

Measurements 
�(Damaged fitness-
Undamaged fitness) 
�RGR of plant 
�Flower number 
�Veg. reproduction 
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