
ϭ 

0DQDJLQJ�WR�0LQLPL]H�WKH�,PSDFW�RI�6OXJV�LQ�WKH������*URZLQJ�6HDVRQ 

%REE\�&ODUN��6HQLRU�([WHQVLRQ�$JHQW 
6DOO\�7D\ORU���([WHQVLRQ�(QWRPRORJ\�6SHFLDOLVW�� 
:DGH�7KRPDVRQ��([WHQVLRQ�*UDLQ�6SHFLDOLVW 

6HYHUDO�IDUPHUV�DQG�IDUP�VXSSO\�UHSUHVHQWDWLYHV�
KDYH�FDOOHG�DVNLQJ�DERXW�VOXJ�IHHGLQJ�SUHVVXUH�IRU�
WKH������JURZLQJ�VHDVRQ���7KH�UHFRPPHQGDWLRQV�
EHORZ�DUH�D�OLWWOH��³ORQJ�ZLQGHG´�EXW�KRSHIXOO\�\RX�
ZLOO�DSSUHFLDWH�DOO�RI�WKH�LQIRUPDWLRQ��� 

5HFRPPHQGDWLRQ������'RQ¶W�VSUD\�SUH-SODQW�
LQVHFWLFLGH���)RU�PDQ\�\HDUV�([WHQVLRQ�
(QWRPRORJLVWV�KDYH�VWDWHG�WKDW�VSUD\LQJ�SUH-SODQW�
LQVHFWLFLGH�LV�QRW�KHOSLQJ�DQ\WKLQJ���,W�GRHV�QRW�NLOO�
ZLUH�ZRUPV���VHHG�FRUQ�PDJJRW��ZHVWHUQ�FRUQ�
URRWZRUP�ODUYDH��RU�JUXEV��,W�PD\�UHGXFH�EODFN�
FXWZRUPV�LI�WKH�FXWZRUPV�KDSSHQ�WR�EH�SUHVHQW�
ZKHQ�\RX�VSUD\���$OVR�RXU�LQFLGHQFH�RI�EODFN�
FXWZRUP�KDV�EHHQ�H[WUHPHO\�ORZ��$W�OHDVW�������
DFUHV�RI�FRUQ�KDV�EHHQ�VFRXWHG�HDFK�\HDU�LQ�WKH�
QRUWKHUQ�6KHQDQGRDK�9DOOH\�HDFK�\HDU�IRU�WKH�SDVW�
���\HDUV��OLNHO\�PRUH�WKDQ�������DFUHV����%ODFN�FXWZRUP�GDPDJH�KDV�EHH�IRXQG�LQ�WZR�GLIIHUHQW�
ILHOGV�GXULQJ�WKDW�WLPH��7KH�GDWD�VXPPDUL]HG�EHORZ�FOHDUO\�VKRZV�WKDW�VSUD\LQJ�SUH-SODQW�
LQVHFWLFLGHV�LV�LQFUHDVLQJ�VOXJ�IHHGLQJ�LQMXU\��� 

5HFRPPHQGDWLRQ������7KHUH�DUH�VHYHUDO�([WHQVLRQ�SHRSOH�DQG�SUDFWLWLRQHUV�ZKR�WKHRUL]H�WKDW�
PLOG�ZLQWHUV�UHVXOW�LQ�KLJKHU�QXPEHUV�RI�VOXJV�WKDQ�UHDO�FROG�ZLQWHUV���7KH�GDWD�VKRZQ�LQ�*UDSK����
LV�FRQVLVWHQW�ZLWK�WKLV�WKHRU\��EXW�LW�LV�VWLOO�MXVW�D�WKHRU\����7KH�ZLQWHU�RI�����������KDV�EHHQ�YHU\�
PLOG��7KXV��LI�\RXU�QRUPDO�SURJUDP�LV�WR�GLVN�RU�YHUWLFDO�WLOO�\RXU�JURXQG�DV�SDUW�RI�\RXU�VOXJ�
PDQDJHPHQW��WKHQ�\RX�PLJKW�ZDQW�WR�FRQVLGHU�VWLFNLQJ�ZLWK�WKLV�SURJUDP�LQ��������,I�\RX�DUH�D�
ORQJ�WHUP�QR-WLOOHU�WKHQ�MXVW�KDQJ�LQ�WKHUH�DQG�NHHS�QR-WLOOLQJ���+RSHIXOO\��\RXU�SRSXODWLRQ�RI�
EHQHILFLDOV�LV�VWURQJ�HQRXJK�WR�PLQLPL]H�WKH�GDPDJH� 

5HFRPPHQGDWLRQ������3ODQW�FRUQ�HDUO\�DQG�RU�GR�ZKDW�\RX�FDQ�WR�IDFLOLWDWH�UDSLG�VHHGOLQJ�JURZWK���
,I�ZHDWKHU�SHUPLWV�HDUO\�SODQWLQJ��WU\�WR�SODQW�HDUO\���6OXJ�IHHGLQJ�W\SLFDOO\�EHJLQV�DERXW�0D\�����
2IWHQ�,�VHH�HDUO\�SODQWHG�ILHOGV�UHDFK�9-����-��LQFKHV�WDOO�FRUQ��SULRU�WR�WKH�EHJLQQLQJ�RI�VOXJ�
IHHGLQJ�����$Q\WKLQJ�IDUPHUV�FDQ�GR�WR�IDFLOLWDWH�UDSLG�JURZWK�LV�KHOSIXO��6R\EHDQ�FURSV�DUH�PRUH�
GLIILFXOW��8OWUD�HDUO\�VR\EHDQV�DUH�VXEMHFW�WR�IURVW��7KH�EHVW�DSSURDFK�LV�WR�SODQW�VR\EHDQV�ODWH�
HQRXJK�VR�WKDW�WKH\�HPHUJH�TXLFNO\�DQG�FRQWLQXH�WR�JURZ�UDSLGO\���7\SLFDOO\��ZH�VHH�VR\EHDQV�
SODQWHG�SULRU�WR�0D\�����WHQG�WR�HPHUJH�D�OLWWOH�VORZHU�WKDW�VR\EHDQV�SODQWHG�DIWHU�0D\����DQG�DUH�
PRUH�VXEMHFW�WR�VWDQG�ORVV��� 

/ŵĂŐĞ�ϭ͘���^ůƵŐ�&ĞĞĚŝŶŐ�ŽŶ�Ă�^ĞĞĚůŝŶŐ�^ŽǇďĞĂŶ����� 



Ϯ 

'ƌĂƉŚ�ϭ͘��DĞĂŶ�^ůƵŐƐ�KǀĞƌ�
dŝŵĞ 

dŚŝƐ�'ƌĂƉŚ�ƐŚŽǁƐ�ƚŚĞ�
ŶƵŵďĞƌ�ŽĨ�ƐůƵŐƐ�ƉĞƌ�ĮĞůĚ�ŝŶ�
ǇĞĂƌ�ϮϬϭϴ�;ďůƵĞ�ďĂƌͿ�ĂŶĚ�
ϮϬϭϵ�;ǇĞůůŽǁ�ďĂƌͿ͘���dŚĞ�
ŐƌĂƉŚ�ƐŚŽǁƐ�ƚŚĞƌĞ�ǁĞƌĞ�
ŵŽƌĞ�ƐůƵŐƐ�ŝŶ�ϮϬϭϵ�ƚŚĂŶ�
ϮϬϭϴ͘��dŚĞ�ǁŝŶƚĞƌ�ƉƌĞĐĞĚŝŶŐ�
ϮϬϭϴ�ǁĂƐ�Ă�ǀĞƌǇ�ĐŽůĚ�ǁŝŶƚĞƌ�
ĂŶĚ�ǁŝŶƚĞƌ�ƉƌĞĐĞĚŝŶŐ�ϮϬϭϵ�
ǁĂƐ�ůĞƐƐ�ĐŽůĚ�ƚŚĂŶ�ϮϬϭϴ͘��
tĞ�ƚŚĞŽƌŝǌĞ�ƚŚĂƚ�ǀĞƌǇ�ĐŽůĚ�
ǁŝŶƚĞƌƐ�ĂƌĞ�ŬŝůůŝŶŐ�ƐůƵŐ�ĞŐŐƐ�ƚŚĂƚ�ŶŽƌŵĂůůǇ�ƐƵƌǀŝǀĞ�;Žƌ�Ăƚ�ůĞĂƐƚ�ŵŽƌĞ�ƐůƵŐ�ĞŐŐƐ�ƐƵƌǀŝǀĞ�ǁŝŶƚĞƌƐ�ƚŚĂƚ�ĂƌĞ�ŵŽƌĞ�ŵŝůĚͿ͘��� 

,Q�\HDU�������ZH�FRPSOHWHG�D�WZR-\HDU�UHVHDUFK�SURMHFW�WR�HYDOXDWH�KRZ�GLIIHUHQW�PDQDJHPHQW�
VWUDWHJLHV�LPSDFW�VOXJ�IHHGLQJ�SUHVVXUH�LQ�FRUQ�DQG�VR\EHDQ�FURSV��7KH�VWXG\�LQFOXGHG�VFRXWLQJ�
������DFUHV�RI�FRUQ�VR\EHDQ�FURSV�WR�DVVHVV�VOXJ�LQMXU\��DQG�DQ�LQWHQVLYH�HYDOXDWLRQ�RI�ERWK�
EHQHILFLDO�LQVHFWV�DQG�DFWXDO�VOXJ�QXPEHUV�RQ����GLIIHUHQW�ILHOGV���$OO�RI�WKHVH�ILHOGV�ZHUH�ORFDWHG�
LQ�1RUWKHUQ�6KHQDQGRDK�9DOOH\� 

7KHUH�DUH�WKUHH�PDMRU�ILQGLQJV�IURP�WKLV�VWXG\� 

)LQGLQJ������7KHUH�LV�D�VWURQJ�SRSXODWLRQ�RI�EHQHILFLDO�LQVHFWV�LQ�PDQ\�1RUWKHUQ�6KHQDQGRDK�
9DOOH\�ILHOGV���7KLV�LV�VLJQLILFDQW��EHFDXVH�ZH�QRZ�NQRZ�ZH�GR�QRW�QHHG�WR�LPSRUW�EHQHILFLDO�
LQVHFWV��IRU�H[DPSOH�ZKHQ�EURZQ�PDUPRUDWHG�VWLQNEXJV�ILUVW�DUULYHG�LQ�WKH�8QLWHG�6WDWHV��WKHUH�
ZDV�QR�NQRZQ�SUHGDWRU����,PDJH����VKRZV�WKH�W\SHV�RI�EHQHILFLDO�LQVHFWV�IRXQG�LQ�WKRVH����ILHOGV����� 

5HFRPPHQGDWLRQ������&KHFN�ZLWK�\RXU�VHHGFRUQ�VXSSOLHU�DQG�\RXU�FURS�LQVXUDQFH�UHSUHVHQWDWLYH�
RQ�UH-SODQW�SROLF\��7KDW�ZD\�LI�\RX�QHHG�WR�UH-SODQW��\RX�DUH�LQ�D�EHWWHU�SRVLWLRQ�WR�DFW��� 

5HFRPPHQGDWLRQ������&KHFN�RQ�RSWLRQV�RI�VOXJ�EDLW�DSSOLFDWLRQV��7R�GDWH��WKH�RQO\�SURGXFW�WKDW�
FRQVLVWHQWO\�VKRZV�JRRG�HIILFDF\�LV�³PHWDOGHK\GH�´��,W�LV�VROG�XQGHU�WKH�7UDGH�1DPH��'HDGOLQH���,W�
FRPHV�LQ�ERWK�D�PLQL-SHOOHW�DQG�D�JUDQXODU�SURGXFW���&RQVLGHU�KDYLQJ�\RXU�VOXJ�EDLW�VSUHDGHU�KRRNHG�
WR�\RXU�IRXU�ZKHHOHU�WKH�GD\�\RX�SODQW�FRUQ�DQG�KDYH�D�IHZ�EDJV�RI�EDLW�RQ�KDQG�WR�DGGUHVV�SUREOHP�
DUHDV���$OVR��VHYHUDO�IDUPHUV�KDYH�KDG�JRRG�OXFN�VSUHDGLQJ�VOXJ�EDLW�ZLWK�GU\�VLGHGUHVV�QLWURJHQ��� 
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ϯ 

Lycosidae
21%

Carabidae
29%

Phalangiidae
47%

Lampyridae
1%

Staphylinidae
2%

Percent Slug Predator Families Over Time 

Wolf Spiders

Harvestmen

Ground Beetles

Firefly LarvaeRove Beetles

)LQGLQJ������7KH�VWXG\�DWWHPSWHG�WR�ILQG�D�FURSSLQJ�V\VWHP��D�FURS�URWDWLRQ�RU�D�W\SH�RI�FRYHU�
FURS��WKDW�OHG�WR�HLWKHU�PRUH�OHVV�EHQHILFLDO�LQVHFWV�RU�PRUH�OHVV�VOXJ�LQMXU\��RU�ERWK����7KLV�
SDUWLFXODU�VWXG\�GLG�QRW�ILQG�DQ\�FURSSLQJ�V\VWHP��FURS�URWDWLRQ��W\SH�RI�FRYHU�FURS��WKDW�OHDG�WR�
PRUH�RU�OHVV�VOXJV����� 

)LQGLQJ������'DWD�IURP�WKLV�VWXG\��DQG�
SULRU�VWXGLHV��VKRZV�WKDW�WKH�XVH�RI����
SUH-SODQW�EURDGFDVW�LQVHFWLFLGHV��L�H��
LQVHFWLFLGHV�WKDW�DUH�DSSOLHG�ZLWK�
KHUELFLGHV�SULRU�WR�SODQWLQJ�RU�SULRU�WR�
FURS�HPHUJHQFH��LV��UHGXFLQJ�WKH�
QXPEHU�RI�EHQHILFLDO�LQVHFWV��UHVXOWLQJ�
LQ�D�KLJKHU�SRSXODWLRQ�RI�VOXJV�DQG�LQ�
VRPH�\HDUV�LV�UHVXOWLQJ�LQ�D�KLJKHU�
LQFLGHQFH�RI�LQMXU\�LQ�FRUQ�DQG�VR\EHDQ�
FURSV��*UDSKV����������DQG���VKRZ�
GDWD�FROOHFWHG�IURP�ILHOGV�LQ�WKH�
1RUWKHUQ�6KHQDQGRDK�9DOOH\�WKDW�
LQGLFDWH�WKLV�FRQFOXVLRQ��� 

'ƌĂƉŚ�Ϯ͘���īĞĐƚƐ�ŽĨ�WƌĞ�WůĂŶƚ�/ŶƐĞĐƟĐŝĚĞ�hƐĞ�ŽŶ�dŽƚĂů�WƌĞĚĂƚŽƌ�
EƵŵďĞƌƐ�;ϮϬϭϴ�ĂŶĚ�ϮϬϭϵ�ĚĂƚĂͿ����� 

W�с�Ϭ͘Ϭϭϵϯϭ 

/ŵĂŐĞ�Ϯ͘��^ůƵŐ�WƌĞĚĂƚŽƌƐ�&ŽƵŶĚ�ŝŶ�EŽƌƚŚĞƌŶ�^ŚĞŶĂŶĚŽĂŚ�sĂůůĞǇ��ƌŽƉ�ĂŶĚ�^ŽǇďĞĂŶ�&ŝĞůĚƐ�;ϮϬϭϴ�ĂŶĚ�
ϮϬϭϵ�ĚĂƚĂͿ 



ϰ 

'ƌĂƉŚ�ϰ͘��^ůƵŐ�/ŶũƵƌǇ�ŝŶ�&ŝĞůĚƐ�ĚƵƌŝŶŐ�ϮϬϭϴ͘��dŚŝƐ�ĚĂƚĂ�ƌĞƉƌĞƐĞŶƚƐ�ĐŽƌŶ�ĂŶĚ�ƐŽǇďĞĂŶ�ĮĞůĚƐ�ƚŚĂƚ�ǁĞƌĞ�ƐĐŽƵƚĞĚ�
ĂŶĚ�ƐůƵŐ�ŝŶũƵƌǇ�ƌĂƚĞĚ�ƵƐŝŶŐ�Ă�ŶƵŵĞƌŝĐĂů�ƌĂƟŶŐ�ƐǇƐƚĞŵ�ĂƐ�ĚĞƐĐƌŝďĞĚ�ŝŶ�ƚŚĞ�ƐůƵŐ�ƐĐŽƵƟŶŐ�ŐƵŝĚĞ͘����� 

'ƌĂƉŚ�ϯ͘��dŽƚĂů�WƌĞĚĂƚŽƌƐ��ĂƵŐŚƚ�WĞƌ�&ŝĞůĚ��ŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�dŽƚĂů�EƵŵďĞƌ�ŽĨ�^ůƵŐƐ��ĂƵŐŚƚ�ƉĞƌ�&ŝĞůĚ�
;ϮϬϭϴ�ĂŶĚ�ϮϬϭϵ�ĚĂƚĂͿ 



ϱ 

'ƌĂƉŚ�ϱ͘��WĞƌĐĞŶƚ�ŽĨ�&ŝĞůĚƐ��ĂŵĂŐĞĚ�ďǇ�^ůƵŐƐ�ŝŶ�zĞĂƌ�ϮϬϭϯ͘��dŚŝƐ�ĚĂƚĂ�ƌĞƉƌĞƐĞŶƚƐ�ϭϮ͕ϲϬϴ�ĂĐƌĞƐ�ŽĨ�ĐŽƌŶ�
ĂŶĚ�ƐŽǇďĞĂŶ�ĐƌŽƉƐ�ŝŶ�ǇĞĂƌ�ϮϬϭϯ͘��dŚĞ�ĚĞĮŶŝƟŽŶ�ŽĨ�ƚŚĞ�ǁŽƌĚ�͞ĚĂŵĂŐĞĚ͟�ŝƐ͗�ĮĞůĚƐ�ƚŚĂƚ�ůŝŬĞůǇ�ĞǆƉĞƌŝĞŶĐĞĚ�
ƐŽŵĞ�ƐƚĂŶĚ�ůŽƐƐ�ŝŶ�ǇĞĂƌ�ϮϬϭϯ�ĚƵĞ�ƚŽ�ƐůƵŐ�ĨĞĞĚŝŶŐ�ƉƌĞƐƐƵƌĞ͘���� 

��ƐƉĞĐŝĂů�ƚŚĂŶŬ�ǇŽƵ�ƚŽ�<ŝƌƐƚĞŶ��ŝƌĐŚůĞƌ͕�'ƌĂĚƵĂƚĞ�ƐƚƵĚĞŶƚ�ĨŽƌ�Ăůů�ŽĨ�ƚŚĞ�ǁŽƌŬ�ƐŚĞ�ĚŝĚ�ƚŽ��������
ŐĞŶĞƌĂƚĞ�ƚŚĞ�ϮϬϭϴ�ĂŶĚ�ϮϬϭϵ�ĚĂƚĂ�ŝŶ�ƚŚŝƐ�ĚŽĐƵŵĞŶƚ͘� 


