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Executive Summary

,QWHJUDWHG�3HVW�0DQDJHPHQW��RU�,30��LV�D�VFLHQWLÀF�DSSURDFK�WR�SHVW�PDQDJHPHQW�WKDW�
LQWHJUDWHV�ELRORJLFDO��FXOWXUDO��PHFKDQLFDO�DQG�FKHPLFDO�RSWLRQV�WR�FRQWURO�SHVW�SUREOHPV��
7KH�JRDOV�RI�,30�DUH�WR�UHGXFH�ULVNV�WR�SHRSOH�DQG�WKH�HQYLURQPHQW�E\�XVLQJ�SHVW�ELRORJ\��
HQYLURQPHQWDO�LQIRUPDWLRQ�DQG�DOO�DYDLODEOH�WHFKQRORJ\�WR�UHGXFH�SHVW�GDPDJH�WR�DFFHSWDEOH�
OHYHOV�E\�WKH�PRVW�HFRQRPLFDO�PHDQV�

,Q�������WKH�8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH�DQG�(QYLURQPHQWDO�3URWHFWLRQ�
$JHQF\�VHW�D�JRDO�WKDW�LQWHJUDWHG�SHVW�PDQDJHPHQW�ZRXOG�EH�SUDFWLFHG�RQ�����RI�8�6��
FURS�DFUHDJH�E\�WKH�\HDU�������$������UHYLHZ�WKDW�IRXQG�ZKLOH�VRPH�OHYHO�RI�,30�KDG�EHHQ�
DGRSWHG�RQ�DERXW�����RI�8�6��FURS�DFUHDJH��FKHPLFDO�SHVWLFLGH�XVH�KDG�LQFUHDVHG�EHWZHHQ�
�����DQG�������DQG�WKHUH�ZDV�RQO\�D�VOLJKW�GHFUHDVH�LQ�WKH�DPRXQW�RI�WKH�ULVNLHVW�SHVWLFLGHV�
XVHG�LQ�WKH�VDPH�SHULRG��

7R�GRFXPHQW�,30�DGRSWLRQ�DQG�LPSDFWV�VLQFH�WKDW�UHYLHZ��WKLV�UHSRUW�H[DPLQHG�SHHU�
UHYLHZHG�VFLHQWLÀF�OLWHUDWXUH�DQG�VWXGLHV�FRQGXFWHG�E\�RU�RQ�EHKDOI�RI�FRPPRGLW\�JURXSV�
RU�RWKHU�DJULFXOWXUH�LQWHUHVWV��SXEOLVKHG�VLQFH�WKH�\HDU�������7KH�GDWD�VKRZ�WKDW�PDQ\�
,30�WHFKQLTXHV�KDYH�EHFRPH�VR�EURDGO\�DGRSWHG�LQ�WKH�:HVW�WKH\�DUH�QRZ�HVVHQWLDOO\�
FRQYHQWLRQDO�SHVW�PDQDJHPHQW��DQG�WKDW�WKHVH�KLJK�OHYHOV�RI�,30�DGRSWLRQ�DUH�FRQWULEXWLQJ�
WR�D�UHGXFWLRQ�LQ�SHVW�PDQDJHPHQW�ULVNV�WR�SHRSOH�DQG�WKH�HQYLURQPHQW��:HVWHUQ�FURSV�DQG�
SUDFWLFHV�DUH�XQLTXH��DQG�WKH�ÀQGLQJV�GRFXPHQWHG�KHUH�PD\�QRW�EH�DSSOLFDEOH�QDWLRQDOO\�

Key Findings
• ,30�DGRSWLRQ�LV�ZLGHVSUHDG�LQ�:HVWHUQ�DJULFXOWXUH��ZLWK�PDQ\�SUHYHQWLRQ��

DYRLGDQFH��PRQLWRULQJ�DQG�VHOHFWLYH�VXSSUHVVLRQ�SUDFWLFHV�HPSOR\HG�E\�D�ODUJH�
SHUFHQWDJH�RI�JURZHUV�DQG�RQ�D�PDMRULW\�RI�DJULFXOWXUDO�DFUHDJH�

• 3HVWLFLGH�XVH�LV�GHFOLQLQJ�RYHUDOO��DQG�LQ�&DOLIRUQLD�KDV�GHFOLQHG�VKDUSO\�SHU�GROODU�
of food produced.

• ,Q�&DOLIRUQLD��XVH�RI�PDQ\�RI�WKH�PRVW�WR[LF�FODVVHV�RI�SHVWLFLGHV�KDV�GHFOLQHG��
DOWKRXJK�XVH�RI�FDUFLQRJHQLF�SHVWLFLGHV�DQG�WR[LF�DLU�FRQWDPLQDQW�SHVWLFLGHV�KDV�
increased.

• 3HVWLFLGH�UHVLGXHV�DUH�IRXQG�RQ�IRRG�DW�ORZ�FRQFHQWUDWLRQV��ZKLFK�DUH�EHORZ�WKH�
OHJDO�WROHUDQFH�OLPLW�VHW�E\�WKH�8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��
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Introduction
Integrated Pest Management, or IPM, is 

D�VFLHQWLÀF�DSSURDFK�WR�SHVW�PDQDJHPHQW�
WKDW�LQWHJUDWHV�ELRORJLFDO��RUJDQLF��FXOWXUDO��
PHFKDQLFDO�DQG�FKHPLFDO�RSWLRQV�WR�FRQWURO�
SHVW�SUREOHPV��7KH�JRDO�RI�,30�LV�WR�UHGXFH�
ULVNV�WR�SHRSOH�DQG�WKH�HQYLURQPHQW�
by using pest biology, environmental 

LQIRUPDWLRQ�DQG�DOO�DYDLODEOH�WHFKQRORJ\�WR�
reduce pest damage to acceptable levels by 

WKH�PRVW�HFRQRPLFDO�PHDQV�
,Q�'HFHPEHU�������WKH�8QLWHG�6WDWHV�

'HSDUWPHQW�RI�$JULFXOWXUH�DGRSWHG�D�SROLF\�
WR�GHYHORS�DQG�HQFRXUDJH�WKH�XVH�RI�,30��,W�
VXSSRUWHG�,30�UHVHDUFK�DQG�GHPRQVWUDWLRQ�
DFWLYLWLHV��DQG�LQ������WKH�86'$�DQG�8�6��
(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�UHQHZHG�
WKH�IHGHUDO�JRYHUQPHQW·V�FRPPLWPHQW�WR�
,30�E\�VHWWLQJ�D�JRDO�WKDW�LQWHJUDWHG�SHVW�
PDQDJHPHQW�ZRXOG�EH�SUDFWLFHG�RQ�����
RI�8�6��FURS�DFUHDJH�E\�WKH�\HDU�������8�6��
*RYHUQPHQW�$FFRXQWDELOLW\�2FH���������,Q�
������WKH�8�6��*RYHUQPHQW�$FFRXQWDELOLW\�
2FH�LVVXHG�D�UHSRUW�RQ�,30�SURJUDPV�WKDW�
IRXQG�ZKLOH�WKH�86'$�HVWLPDWHG�VRPH�OHYHO�
RI�,30�KDG�EHHQ�DGRSWHG�RQ�DERXW�����RI�
8�6��FURS�DFUHDJH��FKHPLFDO�SHVWLFLGH�XVH�KDG�
LQFUHDVHG�EHWZHHQ������DQG�������DQG�WKHUH�
ZDV�RQO\�D�VOLJKW�GHFUHDVH�LQ�WKH�DPRXQW�
RI�WKH�ULVNLHVW�SHVWLFLGHV�XVHG�LQ�WKH�VDPH�
SHULRG��8�6��*$2��������

,Q�WKH�:HVW�GXULQJ�WKDW�SHULRG��,30�
ZDV�YLHZHG�DV�DQ�H[SHQVLYH�DQG�ULVN\�SHVW�
PDQDJHPHQW�JDPEOH�E\�PDQ\�JURZHUV��
$������VXUYH\�DVNHG�8WDK�WUHH�IUXLW�
JURZHUV�DERXW�WKH�SHUFHLYHG�LPSHGLPHQWV�
RI�DGRSWLQJ�,30��DQG������FLWHG�KLJKHU�
FRVWV������FLWHG�KLJKHU�ULVNV��DQG�����

FLWHG�ORZHU�OHYHOV�RI�FRQWURO��$OVWRQ�
DQG�5HGLQJ���������+RZHYHU��DV�
UHVHDUFKHUV�LPSURYHG�DQG�UHÀQHG�

,30�WHFKQLTXHV�DQG�H[WHQVLRQ�VHUYLFHV�
GHPRQVWUDWHG�DQG�WDXJKW�,30�SUDFWLFHV��
DWWLWXGHV�WRZDUG�,30�FKDQJHG�PDUNHGO\��
8WDK�WUHH�IUXLW�JURZHUV�ZHUH�UHVXUYH\HG�LQ�
�����DQG�DJDLQ�DVNHG�DERXW�WKH�SHUFHLYHG�
LPSHGLPHQWV�WR�DGRSWLQJ�,30��DQG�RQO\�����
FLWHG�KLJKHU�FRVWV�����FLWHG�KLJKHU�ULVNV�DQG�
����FLWHG�ORZHU�OHYHOV�RI�FRQWURO��7KH�ODUJHVW�
SHUFHLYHG�LPSHGLPHQW�LQ������ZDV�ODFN�RI�
NQRZOHGJH��FLWHG�E\�����RI�JURZHUV��0XUUD\�
DQG�$OVWRQ��������

To document IPM adoption and impacts 

LQ�WKH�\HDUV�VLQFH�WKH�*$2�UHSRUW��WKLV�
UHYLHZ�H[DPLQHG�SHHU�UHYLHZHG�VFLHQWLÀF�
OLWHUDWXUH�DV�ZHOO�DV�VWXGLHV�FRQGXFWHG�E\�
RU�RQ�EHKDOI�RI�FRPPRGLW\�JURXSV�RU�RWKHU�
DJULFXOWXUH�LQWHUHVWV��SXEOLVKHG�VLQFH�WKH�
\HDU�������7KLV�UHYLHZ�GRFXPHQWV�ERWK�
WKH�DGRSWLRQ�RI�,30�LQ�DJULFXOWXUH�LQ�WKH�
:HVWHUQ�8QLWHG�6WDWHV��DQG�WKH�LPSDFW�WKDW�
DGRSWLRQ�KDV�KDG��

7KH�GDWD�VKRZ�WKDW�PDQ\�,30�WHFKQLTXHV�
KDYH�EHFRPH�VR�EURDGO\�DGRSWHG�LQ�WKH�:HVW�
WKH\�DUH�QRZ�HVVHQWLDOO\�FRQYHQWLRQDO�SHVW�
PDQDJHPHQW��DQG�WKDW�WKHVH�KLJK�OHYHOV�RI�
IPM adoption are contributing to a reduction 

LQ�SHVW�PDQDJHPHQW�ULVNV�WR�SHRSOH�DQG�WKH�
HQYLURQPHQW��7KLV�UHYLHZ�LV�QRW�OLPLWHG�WR�
SURMHFWV�IXQGHG�E\�WKH�:HVWHUQ�,30�&HQWHU��
EXW�UDWKHU�LV�DQ�RYHUYLHZ�RI�DJULFXOWXUDO�
,30�LQ�WKH�:HVW�JHQHUDOO\��:HVWHUQ�FURSV�
DQG�SUDFWLFHV�DUH�XQLTXH��DQG�WKH�ÀQGLQJV�
GRFXPHQWHG�KHUH�PD\�QRW�EH�DSSOLFDEOH�
nationally.
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IPM Practices
7KH�86'$·V�1DWLRQDO�$JULFXOWXUDO�6WDWLV�

WLFV�6HUYLFHV�FROOHFWV�GDWD�RQ�,30�SHVW�PDQ�
DJHPHQW�SUDFWLFHV�DQG�JURXSV�WKRVH�SUDFWLFHV�
into four categories: prevention, avoidance, 

PRQLWRULQJ�DQG�VXSSUHVVLRQ��7KLV�UHSRUW�H[�
DPLQHV�WKH�DYDLODEOH�GDWD�IURP�HDFK�FDWHJRU\�
in turn.

Prevention
3UHYHQWLRQ�LV�WKH�SUDFWLFH�RI�NHHSLQJ�D�

SHVW�IURP�LQIHVWLQJ�D�ÀHOG�RU�VLWH��$W�WKH�VWDWH�
DQG�IHGHUDO�OHYHO��SUHYHQWLRQ�LQFOXGHV�TXDU�
DQWLQH�DQG�QXUVHU\�FHUWLÀFDWLRQ�UHJXODWLRQV��
$W�WKH�IDUP�OHYHO��SUHYHQWLRQ�LQFOXGHV�VXFK�
WDFWLFV�DV�XVLQJ�FHUWLÀHG�SHVW�IUHH�SODQWLQJ�
PDWHULDO��SUHYHQWLQJ�ZHHGV�IURP�UHSURGXF�
LQJ��LUULJDWLRQ�VFKHGXOLQJ�WR�DYRLG�HQYL�
ronmental conditions conducive to disease 

GHYHORSPHQW��FOHDQLQJ�WLOODJH�DQG�KDUYHVWLQJ�
HTXLSPHQW�EHWZHHQ�ÀHOGV�RU�RSHUDWLRQV��
XVLQJ�ÀHOG�VDQLWDWLRQ�SURFHGXUHV��DQG�HOLPL�
QDWLQJ�DOWHUQDWH�KRVWV�RU�VLWHV�IRU�LQVHFW�SHVWV�
DQG�GLVHDVH�FDXVLQJ�RUJDQLVPV��

4XDUDQWLQH�LV�JHQHUDOO\�D�YHU\�FRVW�HI�
IHFWLYH�PHWKRG�RI�SHVW�FRQWURO�VLQFH�WKH�
SHVW�GRHV�QRW�FRQWDFW�WKH�KRVW��2QH�ZD\�WR�
GHPRQVWUDWH�WKH�HFRQRPLF�EHQHÀWV�RI�TXDU�
DQWLQH�LV�WR�H[DPLQH�WKH�FRVWV�ZKHQ�TXDU�
DQWLQH�HͿRUWV�IDLO�DQG�D�SHVW�LV�LQWURGXFHG�
WR�D�QHZ�ORFDWLRQ��7KLV�RFFXUUHG�ZLWK�WKH�
LQWURGXFWLRQ�RI�WKH�JODVV\�ZLQJHG�VKDUS�
VKRRWHU�LQWR�&DOLIRUQLD�LQ�WKH�ODWH�����V��7KH�
JODVV\�ZLQJHG�VKDUSVKRRWHU�LV�DQ�HͿHFWLYH�
YHFWRU�IRU�3LHUFH·V�GLVHDVH�RI�JUDSHV��ZKLFK�
ZDV�YLHZHG�DV�D�PLQRU�FKURQLF�GLVHDVH�
SUREOHP�LQ�&DOLIRUQLD�SULRU�WR�WKH�LQWURGXF�
WLRQ�RI�JODVV\�ZLQJHG�VKDUSVKRRWHUV�IURP�
WKH�6RXWKHDVW�8QLWHG�6WDWHV��&DOLIRUQLD�JUDSH�
SURGXFWLRQ�ZDV�YDOXHG�DW������ELOOLRQ�LQ������
DQG�ZLQHJUDSHV�DFFRXQWHG�IRU������ELOOLRQ�RI�

WKDW�WRWDO��%HFDXVH�RI�WKH�YDOXH�RI�WKH�LQGXV�
try, federal, state, local and industry dollars 

ZHUH�VSHQW�RQ�SURJUDPV�WR�VORZ�WKH�VSUHDG�
RI�WKH�JODVV\�ZLQJHG�VKDUSVKRRWHU�DQG�
3LHUFH·V�GLVHDVH��7KH�HVWLPDWHG�DQQXDO�FRVW�RI�
WKHVH�SURJUDPV�LV��������PLOOLRQ��ZLWK�������
million funded by various government agen�
FLHV�DQG�WKH�8QLYHUVLW\�RI�&DOLIRUQLD�V\VWHP��
DQG�DGGLWLRQDO�FRVWV�WR�WKH�FLWUXV�DQG�QXUV�
HU\�LQGXVWULHV�WR�FRQWDLQ�WKH�VSUHDG�RI�WKH�
JODVV\�ZLQJHG�VKDUSVKRRWHU��*UDSH�JURZHUV�
EHDU�������PLOOLRQ�LQ�FRVWV�RI�ORVW�SURGXFWLRQ�
DQG�YLQH�UHSODFHPHQW��,I�WKH�SURJUDP�ZDV�
GLVFRQWLQXHG�DQG�JODVV\�ZLQJHG�VKDUSVKRRW�
HUV�ZHUH�DOORZHG�WR�EHFRPH�ZLGHO\�VSUHDG�LQ�
&DOLIRUQLD��WKH�FRVWV�WR�JUDSH�JURZHUV�ZRXOG�
LQFUHDVH�E\������PLOOLRQ��$OVWRQ�HW�DO���������
7XPEHU�HW�DO����������,Q�DQRWKHU�H[DPSOH�����
LQYDVLYH�ZHHGV�LQ�DJULFXOWXUH��UDQJHODQG��
IRUHVWV�DQG�ZLOGODQGV�FRVW�2UHJRQ�DOPRVW�
������PLOOLRQ�LQ�ORVW�SHUVRQDO�LQFRPH��ZLWK�
WZR�VSHFLHV��$UPHQLDQ�EODFNEHUU\�DQG�
6FRWFK�EURRP��FRQWULEXWLQJ�������PLOOLRQ�
�7KH�5HVHDUFK�*URXS��������

8VLQJ�FHUWLÀHG�SHVW�IUHH�SODQWLQJ�PDWHUL�
DO�LV�DQ�H[FHOOHQW�DQG�HFRQRPLFDO�PHWKRG�RI�
SUHYHQWLQJ�WKH�LQWURGXFWLRQ�RI�SHVWV��$UL]R�
QD�$GPLQLVWUDWLYH�&RGH�5��������UHTXLUHV�
lettuce seed be tested and found free of 

Lettuce Mosaic Virus in a 30,000 seed sample 

SHU�VHHG�ORW��$UL]RQD�$GPLQLVWUDWLYH�&RGH���
Similarly in Monterey and Imperial counties 

in California, county ordinances mandate 

WKDW�DOO�VHHG�ORWV�RI�FRPPHUFLDO�OHWWXFH�EH�
WHVWHG�DQG�KDYH�QR�/HWWXFH�0RVDLF�9LUXV�
SHU��������VHHGV�WHVWHG��.RLNH�DQG�'DYLV��
2009; Monterey County Agricultural Com�
PLVVLRQHU���������7KH�EHQHÀWV�RI�HVWDEOLVKLQJ�
YLQH\DUGV�ZLWK�FHUWLÀHG�*UDSHYLQH�/HDIUROO���
YLUXV�IUHH�QXUVHU\�VWRFN�LQ�WKH�1RUWK�
Coast region of California is estimated 



6

WR�EH�������PLOOLRQ�GROODUV�SHU�\HDU��)XOOHU�HW�
DO����������&RQYHUVHO\��3RWDWR�9LUXV�<�LQIHF�
tion of seed potatoes is estimated to cause a 

��������WRQ�\LHOG�ORVV�LQ�,GDKR��7KLV�WUDQV�
ODWHV�WR�D�GLUHFW�ORVV�RI�������PLOOLRQ�D�\HDU�
WR�WKH�,GDKR�SRWDWR�LQGXVWU\��DQG�DQ�LQGLUHFW�
ORVV�RI�DQ�DGGLWLRQDO�������PLOOLRQ�D�\HDU�WR�
WKH�,GDKR�HFRQRP\��$U\DO��������

7KH�$JULFXOWXUDO�&KHPLFDO�8VH�3URJUDP�
ZLWKLQ�86'$·V�1DWLRQDO�$JULFXOWXUH�6WDWLV�
tics Service conducts an annual survey of 

8�6��IDUPHUV�WR�FROOHFW�LQIRUPDWLRQ�RQ�SHVW�
PDQDJHPHQW�SUDFWLFHV��LQFOXGLQJ�VSHFLÀF�
prevention avoidance, monitoring and sup�
SUHVVLRQ�DFWLYLWLHV��)LJXUHV�����DQG�$SSHQ�
GL[���$GRSWLRQ�RI�VSHFLÀF�SUHYHQWLRQ�SUDFWLF�
es varies from state to state and crop to crop. 

+RZHYHU��:HVWHUQ�IDUPHUV�UHSRUW�KLJK�UDWHV�
of adoption of crop rotation, tillage of crop 

UHVLGXH��FXOWLYDWLRQ�IRU�ZHHG�FRQWURO��PDQ�
DJHPHQW�RI�ZHHGV�LQ�ÀHOG�HGJHV��VDQLWDWLRQ�
RI�HTXLSPHQW�EHWZHHQ�ÀHOGV��DQG�LUULJDWLRQ�
PDQDJHPHQW��86'$�1$66������D���6LPLODU�
O\��:HVWHUQ�JUDLQ�VWRUDJH�IDFLOLW\�PDQDJHUV�
UHSRUW�KLJK�UDWHV�RI�DGRSWLRQ�RI�VDQLWDWLRQ�
SUDFWLFHV�LQ�DQG�DURXQG�WKH�VWRUDJH�IDFLOLWLHV�
�86'$�1$66������D���'HWDLOHG�SUHYHQ�
WLRQ�SUDFWLFH�DGRSWLRQ�UDWHV�IRU�VSHFLÀF�FURSV�
LQ�:HVWHUQ�VWDWHV�DUH�DYDLODEOH�LQ�WKH�$SSHQ�
dix.

,Q�DGGLWLRQ�WR�WKH�1DWLRQDO�$JULFXOWXUH�
6WDWLVWLFV�6HUYLFH�GDWD��WKHUH�DUH�QXPHURXV�
VWXGLHV�FRQGXFWHG�E\�UHVHDUFKHUV�DQG�FRP�
PRGLW\�RUJDQL]DWLRQV�WKDW�DOVR�VKRZ�KLJK�
rates of adoption of prevention practices in 

:HVWHUQ�DJULFXOWXUH��
,Q�8WDK������RI�WUHH�IUXLW�JURZHUV�UH�

SRUW�KLJK�WR�PRGHUDWH�XVH�RI�SUXQLQJ�RXW�
GLVHDVHG�ZRRG�DV�D�SUHYHQWDWLYH�
PHDVXUH��0XUUD\�DQG�$OVWRQ���������

$UL]RQD�FRWWRQ�JURZHUV�XVH�WUDQVJHQLF�%W�
cotton, ZKLFK�FRQWDLQV�HQGRWR[LQV�RI�WKH�VRLO�
bacterium Bacillus thuringiensis, DQG�D�SLQN�
EROOZRUP�HUDGLFDWLRQ�SURJUDP��ZKLFK�KDV�
resulted in no insecticide applications for 

SLQN�EROOZRUP�VLQFH�������(OOVZRUWK�HW�DO���
�������,Q�$UL]RQD�OHDI\�JUHHQV�SURGXFWLRQ��
JURZHUV�URXWLQHO\�FRQVLGHU�WKH�SHVW�LPSDFW�
RI�QHLJKERULQJ�FURSV�DQG�QRQ�FURS�DUHDV�
ZKHQ�SUHSDULQJ�WR�SODQW�QHZ�SODQWLQJV�
�3DOXPER�DQG�&DVWOH���������&DOLIRUQLD�ULFH�
storage facilities use preventative strate�
gies to protect stored rice from pests. Prior 

WR�ORDGLQJ�ZLWK�QHZO\�KDUYHVWHG�ULFH������
WKRURXJKO\�FOHDQ�VWRUDJH�IDFLOLWLHV��������
WUHDW�VWUXFWXUHV�ZLWK�LQVHFWLFLGH��DQG�������
apply insecticide to areas surrounding stor�
DJH�VWUXFWXUHV��(VSLQR�HW�DO����������&DOLIRUQLD�
FXW�ÁRZHU�JURZHUV�DOVR�XVH�VHYHUDO�SUHYHQ�
WLRQ�PHWKRGV�WR�UHGXFH�GDPDJH�IURP�SHVWV��
-XVW�RYHU�����XVH�D�SHVW�IUHH�DUWLÀFLDO�VXE�
VWUDWH�WKDW�GRHV�QRW�UHTXLUH�SUH�SODQW�WUHDW�
PHQW��VXFK�DV�URFN�ZRRO�RU�FRLU��2I�WKH�UHVW��
SULRU�WR�SODQWLQJ�QHZ�EHGV������XVH�VWHDP�
WUHDWPHQW������DSSO\�FRPSRVW�WHDV������
DSSO\�PLFURELDO�LQRFXODQWV������XVH�PHWK\O�
EURPLGH�����XVH�����GLFKORURSURSHQH�����
XVH�PHWDP�VRGLXP��DQG����XVH�VRLO�VRODUL]D�
WLRQ��2KPDUW�DQG�$UQROG��������

,Q�������+DZDLLDQ�QXUVHULHV��ZKLFK�VKLS�
SRWWHG�RUQDPHQWDO�SODQWV�RXW�RI�VWDWH��WUHDW�
HG��������SODQWV�ZLWK�D�YDOXH�RI������PLOOLRQ�
LQ�DQ�LQQRYDWLYH��HQFORVHG�KRW�ZDWHU�VKRZHU�
V\VWHP�WR�NLOO�TXDUDQWLQH�SHVWV��7KH�WUHDW�
PHQW�NLOOHG�DQG�UHPRYHG�������FRTXL�IURJV�
DQG�QXPHURXV�DUWKURSRGV��VOXJV��VQDLOV�DQG�
OL]DUGV��WKXV�SUHYHQWLQJ�SRWHQWLDO�UHMHFWLRQ�RI�
WKH�VKLSPHQWV�RU�GLVWULEXWLRQ�RI�DQ�LQYDVLYH�
SHVW�WR�D�QHZ�VWDWH��+DUD��������
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Figure 1. Widely adopted pest management prevention, avoidance, monitoring and suppression 
activities in vegetable production. A “+” denotes a practice adopted on 50% or more of vegetable-
production acres in the Western states surveyed as a part of the pest management practices survey. 
Data reformatted from USDA-NASS survey results in 2011.

Widely Adopted IPM Practices in Western Vegetable Production
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Avoidance
� $YRLGDQFH�RFFXUV�ZKHQ�SHVW�SRSX�

ODWLRQV�H[LVW�LQ�D�ÀHOG�EXW�WKH�SHVW�GDPDJH�
FDQ�EH�DYRLGHG�WKURXJK�FXOWXUDO�SUDFWLFHV��
Avoidance tactics include rotation to a crop 

WKDW�LV�QRW�D�KRVW�IRU�WKH�SHVW��FKRRVLQJ�YDUL�
HWLHV�ZLWK�JHQHWLF�UHVLVWDQFH�WR�VSHFLÀF�SHVWV��
FKRRVLQJ�YDULHWLHV�ZLWK�PDWXULW\�GDWHV�WKDW�
DOORZ�KDUYHVW�EHIRUH�SHVW�SRSXODWLRQV�GHYHO�
RS��DGMXVWLQJ�SODQWLQJ�RU�KDUYHVWLQJ�GDWHV�WR�

DYRLG�SHVWV��IHUWLOL]DWLRQ�DQG�LUULJDWLRQ�SUR�
grams to promote good crop development 

but not promote pests, and not planting in 

DUHDV�ZKHUH�SHVW�SRSXODWLRQV�DUH�OLNHO\�WR�
cause crop failure. Some prevention and 

avoidance strategies overlap in some crop�
ping systems.

%DVHG�RQ�86'$�1$66�SHVW�PDQDJHPHQW�
SUDFWLFH�VXUYH\V��:HVWHUQ�IDUPHUV�UHSRUW�
KLJK�UDWHV�RI�DGRSWLRQ�RI�FURS�URWDWLRQ��

Widely Adopted IPM Practices in Western Fruit and Nut Production

Figure 2. Widely adopted pest management prevention, monitoring and suppression activities in fruit 
and nut production. A “+” denotes a practice adopted on 50% or more of fruit and nut acres 
in the Western states surveyed as a part of the pest management practices survey. Data 
reformatted from USDA-NASS survey results in 2012.
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Widely Adopted IPM Practices in Western Winter Wheat Production

Figure 3. Widely adopted pest management prevention, avoidance, monitoring and suppression 
activities in winter wheat production. A “+” denotes a practice adopted on 50% or more of winter 
wheat acres in the Western states surveyed as a part of the pest management practices survey. 
Data reformatted from USDA-NASS survey results in 2013.

VHOHFWLQJ�FURSV�RU�YDULHWLHV�EDVHG�RQ�VSHFLÀF�
SHVW�UHVLVWDQFH��DQG�DGMXVWLQJ�SODQWLQJ�RU�
KDUYHVWLQJ�GDWHV�WR�DYRLG�SHVW�DFWLYLW\��)LJ�
XUHV�������86'$�1$66������D���,Q�&DOLIRUQLD�
DQG�2UHJRQ�QXUVHU\�DQG�ÁRULFXOWXUH�SURGXF�
WLRQ��RQH�WKLUG�RU�PRUH�RI�RSHUDWLRQV�UHSRUW�
DGMXVWLQJ�SODQW�GHQVLW\��JURZLQJ�SODQWV�RQ�
VWUXFWXUHV�HOHYDWHG�RͿ�WKH�JURXQG��DQG�XVLQJ�
VWHULOL]HG�JURZLQJ�PHGLD�WR�DYRLG�SHVWV��86�
'$�1$66������D���'HWDLOHG�DYRLGDQFH�SUDF�
WLFH�DGRSWLRQ�UDWHV�IRU�VSHFLÀF�FURSV�LQ�:HVW�
HUQ�VWDWHV�DUH�DYDLODEOH�LQ�WKH�$SSHQGL[�

,Q�WKH�/RGL�ZLQHJUDSH�JURZLQJ�UHJLRQ�RI�
&DOLIRUQLD��PRUH�WKDQ�����RI�JURZHUV�UHSRUW�
using leaf pulling to avoid insect, mite and 

GLVHDVH�SUREOHPV�RQ�JUDSH�FOXVWHUV��2KPDUW��
�������/HDI�SXOOLQJ�LQYROYHV�UHPRYLQJ�WKH�
OHDI�RSSRVLWH�WKH�JUDSH�FOXVWHU�DQG�RQH�OHDI�
GLVWDO�DQG�DSLFDO�IURP�WKH�FOXVWHU�LQ�RUGHU�WR�
RSHQ�WKH�FDQRS\�DURXQG�WKH�JUDSH�FOXVWHU�WR�
UHGXFH�UHODWLYH�KXPLGLW\�DQG�LQFUHDVH�OLJKW�
SHQHWUDWLRQ��:RUNHUV�UHPRYH�WKH�OHDYHV�E\�
KDQG�MXVW�DIWHU�IUXLW�VHW�VLQFH�ODWHU�UHPRY�
DO�FDQ�FDXVH�VXQEXUQ�RI�WKH�EHUULHV��0RUH�
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WKDQ�����RI�JURZHUV�HPSOR\�GXVW�UHGXFWLRQ�
practices to avoid conditions conducive to 

mite damage and use irrigation management 

to avoid conditions conducive to diseases 

�2KPDUW���������
,Q�0RQWHUH\�&RXQW\��&DOLIRUQLD��KRVW�IUHH�

periods are mandated by county ordinance 

LQ�RUGHU�WR�EUHDN�SHVW�F\FOHV��7KH�FRXQW\�
PDQGDWHV�D�OHWWXFH�IUHH�SHULRG��LQFOXGLQJ�
HQGLYH�DQG�HVFDUROH��IURP�'HFHPEHU���WR����
HDFK�\HDU�LQ�RUGHU�WR�EUHDN�SODQW�WR�SODQW�
DSKLG�WUDQVPLVVLRQ�RI�/HWWXFH�0RVDLF�9LUXV��
7KH�FRXQW\�PDQGDWHV�D�FHOHU\�IUHH�SHULRG�RI�
WKH�PRQWK�RI�-DQXDU\�HDFK�\HDU�LQ�RUGHU�WR�
EUHDN�DSKLG�WUDQVPLVVLRQ�RI�:HVWHUQ�&HOHU\�
Mosaic Virus. Monterey County also man�
GDWHV�WKDW�QR�/RPEDUG\�SRSODU�EH�JURZQ�
LQ�WKH�6DOLQDV�DQG�3DMDUR�YDOOH\V�LQ�RUGHU�WR�
DYRLG�SURYLGLQJ�DQ�RYHUZLQWHULQJ�KRVW�IRU�
WKH�OHWWXFH�URRW�DSKLG��0RQWHUH\�&RXQW\�
$JULFXOWXUDO�&RPPLVVLRQHU��������

,Q�$UL]RQD�OHDI\�JUHHQV�SURGXFWLRQ��
JURZHUV�PDQDJH�LUULJDWLRQ��IHUWLOLW\�DQG�VRLO�
salinity to avoid conditions conducive to 

SHVW�RXWEUHDNV��3DOXPER�DQG�&DVWOH���������
,Q�8WDK�YHJHWDEOH�SURGXFWLRQ������RI�JURZ�
HUV�URWDWH�FURSV�DQG�����XVH�UHVLVWDQW�YDUL�
HWLHV�DV�SHVW�DYRLGDQFH�SUDFWLFHV��0XUUD\�HW�
DO����������6LPLODUO\�LQ�1HZ�0H[LFR������RI�
VPDOO�VFDOH�JURZHUV�XVH�FURS�URWDWLRQ�DQG�
����XVH�UHVLVWDQW�YDULHWLHV�WR�DYRLG�ORVVHV�WR�
SHVWV��*UDVVZLW]�DQG�*RPH]���������,Q�&DO�
LIRUQLD�FXW�ÁRZHU�SURGXFWLRQ������XVH�FURS�
URWDWLRQ�DQG�����JURZ�SHUHQQLDO�ÁRZHUV�WR�
DYRLG�SHVW�ORVVHV��2KPDUW�DQG�$UQROG��������

Monitoring
3URSHU�LGHQWLÀFDWLRQ�RI�SHVWV�DQG�PRQ�

LWRULQJ�WKURXJK�VFRXWLQJ�SURJUDPV�²�LQ�
FOXGLQJ�WUDSSLQJ��ZHDWKHU�PRQLWRULQJ��
GLVHDVH�IRUHFDVWLQJ�PRGHOV��GHJUHH�GD\�
SHVW�GHYHORSPHQW�PRGHOV�DQG�VRLO�WHVWLQJ�
²�DUH�WKH�EDVLV�IRU�VXSSUHVVLRQ�DFWLYLWLHV��
Records of pest incidence, population and 

GLVWULEXWLRQ�VKRXOG�IRUP�WKH�EDVLV�IRU�FURS�
URWDWLRQ��YDULHW\�VHOHFWLRQ��HFRQRPLF�WKUHVK�
olds and suppressive actions. 

%DVHG�RQ�86'$�1$66�SHVW�PDQDJH�
ment practice surveys, scouting for diseases, 

LQVHFWV��PLWHV�DQG�ZHHGV�LV�SHUIRUPHG�RQ�
JUHDWHU�WKDQ�����RI�WKH�DFUHDJH�IRU�YHJHWDEOH��
IUXLW�DQG�QXW�FURSV�DQG�JUHDWHU�WKDQ�����RI�
WKH�DFUHDJH�LQ�SRWDWR�DQG�VPDOO�JUDLQ�FURSV�
LQ�DOO�:HVWHUQ�VWDWHV�VXUYH\HG��,Q�DGGLWLRQ��
PDQ\�JURZHUV�UHSRUW�XVLQJ�ODERUDWRU\�GLDJ�
QRVWLF�VHUYLFHV��VFRXWLQJ�EDVHG�RQ�SHVW�GHYHO�
opment models or pest advisories, and using 

ZHDWKHU�GDWD�WR�DVVLVW�LQ�SHVW�PDQDJHPHQW�
GHFLVLRQ�PDNLQJ��)LJXUHV�������86'$�1$66��
����D���'HWDLOHG�PRQLWRULQJ�SUDFWLFH�DGRS�
WLRQ�UDWHV�IRU�VSHFLÀF�FURSV�LQ�:HVWHUQ�VWDWHV�
DUH�DYDLODEOH�LQ�WKH�$SSHQGL[��

7KH�,QWHJUDWHG�3HVW�0DQDJHPHQW�3HVW�
Information Platform for Education and 

([WHQVLRQ��LSP3,3(��LV�D�QDWLRQDO�RQOLQH�V\V�
WHP�IRU�JDWKHULQJ�PRQLWRULQJ�DQG�VFRXWLQJ�
UHSRUWV�IRU�VSHFLÀF�SHVWV�LQ�VR\EHDQ��FRUQ��
OHJXPHV��FXFXUELWV��RQLRQV�DQG�SHFDQV��7KH�
LQIRUPDWLRQ��DORQJ�ZLWK�VXSSRUWLQJ�H[WHQ�
sion commentary and pest alerts, is available 

WR�JURZHUV�DQG�SHVW�FRQWURO�SURIHVVLRQDOV�
�9DQ.LUN�HW�DO����������*URZHUV�LQ�:HVWHUQ�
VWDWHV�XVH�WKH�OHJXPH��RQLRQ�DQG�SHFDQ�
LSP3,3(V�EHFDXVH�WKRVH�FURSV�DUH�JURZQ�LQ�
WKH�:HVW��VR�D�SRUWLRQ�RI�WKH�QDWLRQDO�LPSDFW�
RI�WKHVH�SURJUDPV�DFFUXHV�LQ�WKH�:HVWHUQ�
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5HJLRQ��7KH�OHJXPH�LSP3,3(�VLWH�KDG�DQ�
DYHUDJH�RI�PRUH�WKDQ��������KLWV�SHU�PRQWK�
WKURXJK�WKH�VXPPHU�RI�������/DQJKDP�HW�DO���
�������7KH�RQLRQ�LSP3,3(�VLWH�ZDV�DFFHVVHG�
PRUH�WKDQ�������WLPHV�SHU�\HDU��2QLRQ�JURZ�
HUV��ZKR�XVHG�SHVW�PRQLWRULQJ�LQIRUPDWLRQ�
SURYLGHG�E\�WKH�RQOLQH�RQLRQ�LSP3,3(�WRRO��
increased yields by 250 pounds per acre and 

UHGXFHG�SHVWLFLGH�FRVWV�E\������SHU�DFUH�
�6FKZDUW]�HW�DO����������7KH�SHFDQ�LSP3,3(�
VLWH�ZDV�DFFHVVHG�PRUH�WKDQ��������WLPHV�SHU�
\HDU��ZKLFK�LV�VLJQLÀFDQW�JLYHQ�WKDW�WKH�SH�
FDQ�VWDNHKROGHU�FRPPXQLW\�LV�DSSUR[LPDWHO\�
������SHRSOH��&DOL[WR�HW�DO���������

Fruit and Nut Crops��,Q�WKH�0LOWRQ�)UHH�
ZDWHU�DUHD�RI�2UHJRQ��DSSOH�JURZHUV�KDYH�
VKDUHG�FRGOLQJ�PRWK�WUDS�FRXQWV�WKURXJK�DQ�
RQOLQH�DQG�HPDLO�V\VWHP�VLQFH�������&XUUHQW�
O\��DOO����DSSOH�JURZHUV�LQ�WKH�DUHD�SDUWLFL�
SDWH�LQ�WKH�FRGOLQJ�PRWK�DUHDZLGH�PDWLQJ�
GLVUXSWLRQ�SURJUDP��$SSOH�JURZHUV�LQ�WKH�
area reduced total insecticide applications 

IURP��������SRXQGV�LQ������WR�������SRXQGV�
LQ������DQG�WKDW�OHYHO�KDV�EHHQ�PDLQWDLQHG�
IRU�DW�OHDVW�WKUHH�\HDUV��,Q�WKH�VDPH�SHUL�
RG��PD[LPXP�LQ�VWUHDP�FRQFHQWUDWLRQV�
RI�FKORUS\ULIRV�KDYH�EHHQ�UHGXFHG�����DV�
FRPSDUHG�WR������OHYHOV��.DLVHU�HW�DO���������
7KLV�SURJUDP�UHFHLYHG�WKH�QDWLRQDO�6HDUFK�
IRU�([FHOOHQFH�6XVWDLQDEOH�$JULFXOWXUH�DZDUG�
IURP�WKH�1DWLRQDO�$VVRFLDWLRQ�RI�&RXQW\�
$JULFXOWXUDO�$JHQWV�LQ�������ZZZ�DFHV�HGX�
DDFDD�QDFDD�������

$Q�RQOLQH�GHFLVLRQ�DLG�V\VWHP�IRU�WKH�
WUHH�IUXLW�LQGXVWU\�GHYHORSHG�E\�:DVKLQJWRQ�
6WDWH�8QLYHUVLW\�VXSSRUWV�LQFUHDVLQJO\�FRP�
SOH[�,30�SURJUDPV�IRU�3DFLÀF�1RUWKZHVW�
WUHH�IUXLW��7KH�V\VWHP�XVHV�LQVHFW�DQG�GLVHDVH�
PRGHOV�DQG�D�QHWZRUN�RI�ZHDWKHU�VWDWLRQV�WR�
SURYLGH�LQIRUPDWLRQ�RQ�SHVW�FRQWURO�GHFLVLRQ�

WLPLQJ��3HVW�PDQDJHPHQW�SURIHVVLRQDOV�ZKR�
XVH�WKH�GHFLVLRQ�DLG�V\VWHP�SURYLGH�UHFRP�
PHQGDWLRQV�IRU�PRVW�RI�WKH�RUFKDUGV�DQG�
PRVW�RI�WKH�DFUHV�LQ�WKH�VWDWH��8VHU�VXUYH\V�
HVWLPDWH�WKH�V\VWHP·V�YDOXH�DW��������WR�
�������SHU�DFUH��ZKLFK�WUDQVODWHV�WR�D�VWDWH�
ZLGH�YDOXH�RI�������WR�������PLOOLRQ�SHU�\HDU�
�-RQHV�HW�DO����������0RUH�WKDQ�����RI�:DVK�
LQJWRQ�DSSOH�JURZHUV�XVH�GHJUHH�GD\�PRGHOV�
to predict pest development, routinely mon�
LWRU�IRU�SHVWV��DQG�XVH�SKHURPRQH�WUDSV�IRU�
FRGOLQJ�PRWK��*ROGEHUJHU�HW�DO����������$OVR��
PRVW�8WDK�WUHH�IUXLW�JURZHUV�VFRXW�IRU�SHVWV�
ZHHNO\�DQG�VRPH�DOVR�PRQLWRU�IRU�EHQHÀFLDO�
LQVHFWV��0XUUD\�DQG�$OVWRQ��������

+LJK�SHUFHQWDJHV�RI�&DOLIRUQLD�SHDU�
JURZHUV�XVH�YHU\�VSHFLÀF�VHDVRQDO�SUDFWLFHV�
IRU�PRQLWRULQJ�SHVWV�LQWHJUDWHG�ZLWK�SKHU�
RPRQH�WUDSV��GHJUHH�GD\�PRGHOV�ZLWK�ELR�
À[�GDWD��DQG�ZHDWKHU�GDWD��)LJXUHV���DQG���
illustrate impressive adoption rates for very 

VSHFLÀF�VFRXWLQJ�DQG�PRQLWRULQJ�SUDFWLFHV�
�6XUH+DUYHVW���������7KH�DOVR�DGRSW�RWK�
HU�,30�SUDFWLFHV���������RI�&DOLIRUQLD�SHDU�
JURZHUV�KDYH�WKHLU�RUFKDUGV�VFRXWHG�E\�D�OL�
FHQVHG�SHVW�FRQWURO�DGYLVRU�DQG�WKH\�PRQLWRU�
DW�OHDVW�WZLFH�SHU�\HDU�IRU�JURXQG�VTXLUUHOV�
���������JRSKHUV����������DQG�YROHV���������
�6XUH+DUYHVW���������0RVW�2UHJRQ�SHDU�
JURZHUV�������XVH�WKH�VHUYLFHV�RI�SHVW�PDQ�
DJHPHQW�FRQVXOWDQWV�DQG�PHHW�ZLWK�WKHP�
ZHHNO\�������RU�HYHU\�WZR�WR�WKUHH�ZHHNV�
�������:KHQ�DVNHG�DERXW�FKDQJHV�LQ�PRQ�
LWRULQJ�SUDFWLFHV�IURP������WR�������������
LQFUHDVHG�PRQLWRULQJ�IRU�LQVHFW�SHVWV��������
LQFUHDVHG�XVH�RI�SKHURPRQH�RU�VWLFN\�WUDSV��
DQG�������LQFUHDVHG�PRQLWRULQJ�IRU�QDWXUDO�
HQHPLHV��*ROGEHUJHU������D���6LPLODUO\������
RI�:DVKLQJWRQ�SHDU�JURZHUV�XVH�WKH�
services of pest management consul�
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WDQWV�DQG�PHHW�ZLWK�WKHP�ZHHNO\�������RU�
HYHU\�WZR�WR�WKUHH�ZHHNV��������:KHQ�DVNHG�
DERXW�FKDQJHV�LQ�PRQLWRULQJ�SUDFWLFHV�IURP�
�����WR�������������LQFUHDVHG�PRQLWRULQJ�IRU�
LQVHFW�SHVWV��������LQFUHDVHG�XVH�RI�SKHUR�
PRQH�RU�VWLFN\�WUDSV��DQG�������LQFUHDVHG�
PRQLWRULQJ�IRU�QDWXUDO�HQHPLHV��*ROGEHUJHU��
����E���

&DOLIRUQLD�DOPRQG�JURZHUV�UHSRUW�UHO\�
LQJ�RQ�VWDWH�OLFHQVHG�SHVW�FRQWURO�DGYLVRUV�
�3&$V��IRU�,30�DGYLFH��$OPRQG�3&$V�XVH�
VSHFLÀF�PRQLWRULQJ�SUDFWLFHV�IRU�SHDFK�WZLJ�
borer, San Jose scale, mites, navel orange�
ZRUPV��DQWV��SUHGDWRU\�PLWHV�DQG�VL[�VSRWWHG�
WKULSV��DQG�LQFRUSRUDWH�GHJUHH�GD\�PRGHOV�
LQWR�WKHLU�,30�SODQV��$OPRQG�JURZHUV�UHO\�

RQ�3&$V�PRVW�KHDYLO\�IRU�LQVHFW�
management advice, less for dis�

HDVH�PDQDJHPHQW�DGYLFH�DQG�OHDVW�IRU�ZHHG�
PDQDJHPHQW�DGYLFH��%URGW�HW�DO����������,Q�
2UHJRQ��KD]HOQXW��DOVR�FDOOHG�ÀOEHUW��JURZ�
HUV�VFRXW�IRU�ÀOEHUW�DSKLG��ÀOEHUW�OHDIUROOHU��
REOLTXHEDQGHG�OHDIUROOHU�DQG�HDVWHUQ�ÀOEHUW�
EOLJKW�DQG�XVH�SKHURPRQH�WUDSV�IRU�ÀOEHUW�
ZRUP��2OVHQ���������0RVW�&DOLIRUQLD�ZDOQXW�
JURZHUV�������UHO\�RQ�WKH�VHUYLFHV�RI�3&$V�
DQG�PHHW�ZLWK�WKHP�PRUH�WKDQ�RQFH�SHU�
ZHHN��������RQFH�D�ZHHN��������RU�HYHU\�WZR�
WR�WKUHH�ZHHNV��������,Q�DGGLWLRQ������RI�
&DOLIRUQLD�ZDOQXW�JURZHUV�XVHG�GHJUHH�GD\�
FDOFXODWLRQV�WR�SUHGLFW�FRGOLQJ�PRWK�JHQHUD�
WLRQV�LQ�������:KHQ�DVNHG�DERXW�FKDQJHV�LQ�
SHVW�PRQLWRULQJ�SUDFWLFHV�IURP������WR�������
����LQFUHDVHG�PRQLWRULQJ�IRU�LQVHFW�SHVWV��
����LQFUHDVHG�XVH�RI�SKHURPRQH�RU�VWLFN\�
WUDSV��DQG�����LQFUHDVHG�PRQLWRULQJ�IRU�QDW�

)LJXUH����5DWHV�RI�DGRSWLRQ�RI�VSHFL¿F�GRUPDQW�VHDVRQ�SHVW�PRQLWRULQJ�DFWLYLWLHV�LQ�&DOLIRUQLD�SHDU�
production (SureHarvest, 2013).

Dormant-Season Pest Monitoring in California Pear Production
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XUDO�HQHPLHV��*ROGEHUJHU��������
,Q�������ZLQHJUDSH�JURZHUV�LQ�RQH�UH�

JLRQ�RI�1DSD�9DOOH\�IRUPHG�WKH�/HDIUROO�DQG�
Mealybug Alliance to address local spread 

RI�*UDSHYLQH�/HDIUROO�DVVRFLDWHG�9LUXV���E\�
JUDSH�PHDO\EXJV��7KH�JURZHUV�UHSUHVHQW�
������FRQWLQXRXV�DFUHV�RI�ZLQHJUDSH�YLQH�
\DUGV��*URZHUV�PHHW�PRQWKO\�WR�FRRUGLQDWH�
PHDO\EXJ�WUDSSLQJ�DFWLYLWLHV��VKDUH�WUDS�
counts, and plan mealybug and leafroll man�
DJHPHQW�DFWLYLWLHV��$UQROG�HW�DO����������,Q�WKH�
/RGL�ZLQHJUDSH�JURZLQJ�UHJLRQ�RI�&DOLIRU�
QLD��PRUH�WKDQ�����RI�JURZHUV�UHSRUW�PRQL�
WRULQJ�PRUH�IUHTXHQWO\�DQG�PRUH�V\VWHPDWL�
FDOO\�WKDQ�LQ�SUHYLRXV�\HDUV��7KH\�KDYH�DOVR�
LQFUHDVHG�PRQLWRULQJ�IRU�EHQHÀFLDO�LQVHFWV�
DQG�XVHG�ZHHG�PRQLWRULQJ�WR�PDNH�KHUEL�
FLGH�DSSOLFDWLRQ�GHFLVLRQV��2KPDUW���������

$GRSWLRQ�RI�ZHDWKHU�EDVHG�GLVHDVH�IRUH�
FDVWLQJ�PRGHOV�LV�DQRWKHU�PHWKRG�RI�PRQ�
LWRULQJ��/\EEHUW�HW�DO���������GRFXPHQW�WKDW�
JURZHUV·�UHVSRQVHV�WR�GLVHDVH�IRUHFDVWV�DUH�
PRUH�FRPSOH[�WKDQ�OHQJWKHQLQJ�RU�VKRUW�
ening spray intervals based on disease 

IRUHFDVWLQJ��7KHLU�GDWD�FRPELQHV�VXUYH\V�
RI�&DOLIRUQLD�ZLQHJUDSH�JURZHUV�ZKR�KDYH�
DQG�KDYH�QRW�DGRSWHG�WKH�*XEOHU�7KRPDV�
3RZGHU\�0LOGHZ�,QGH[�ZLWK�SHVWLFLGH�DS�
SOLFDWLRQ�GDWD�IURP�WKH�&DOLIRUQLD�3HVWLFLGH�
8VH�5HSRUWLQJ�V\VWHP��7KH�UHVXOWV�VXJJHVW�
WKDW�3RZGHU\�0LOGHZ�,QGH[�DGRSWHUV�DQG�
QRQ�DGRSWHUV�KDYH�VLPLODU�SRZGHU\�PLOGHZ�
PDQDJHPHQW�VWUDWHJLHV�DW�ORZ�GLVHDVH�IRUH�
FDVW�YDOXHV��$W�KLJK�GLVHDVH�IRUHFDVW�YDOXHV��
DGRSWHUV�DUH�PRUH�DJJUHVVLYH�LQ�WKHLU�
UHVSRQVH�WKDQ�QRQ�DGRSWHUV��VKLIWLQJ�

)LJXUH����5DWHV�RI�DGRSWLRQ�RI�VSHFL¿F�IUXLW�KDUYHVW�SHVW�PRQLWRULQJ�DFWLYLWLHV�LQ�&DOLIRUQLD�SHDU�
production (SureHarvest, 2013).

Fruit-Harvest Pest Monitoring in California Pear Production
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IURP�VXOIXU�WR�V\QWKHWLF�IXQJLFLGHV��LQFUHDV�
LQJ�IXQJLFLGH�GRVDJH�UDWHV��DQG�WDQN�PL[LQJ�
PXOWLSOH�IXQJLFLGHV��/\EEHUW�HW�DO����������
7KHVH�DUH�WKH�NLQGV�RI�FKDQJHV�LQ�SRZGHU\�
PLOGHZ�PDQDJHPHQW�SUDFWLFHV�UHFRPPHQG�
HG�E\�8&�,30�JXLGHOLQHV��*XEOHU�HW�DO���
�������

Agronomic Crops��,Q�$UL]RQD��WKH�FRWWRQ�
,30�SURJUDP�VWUHVVHV�WKH�LPSRUWDQFH�RI�
routine scouting and monitoring for pests 

DQG�EHQHÀFLDO�LQVHFWV��$OO�FRPPHUFLDO�FRW�
WRQ�DFUHV�LQ�$UL]RQD�DUH�VFRXWHG�E\�VWDWH�OL�
FHQVHG�SHVW�FRQWURO�DGYLVRUV��1DUDQMR�DQG�
(OOVZRUWK�������(OOVZRUWK�HW�DO����������,Q�
&DOLIRUQLD������RI�FRWWRQ�JURZHUV�PRQLWRUHG�
IRU�/\JXV�EXJ������IRU�VSLGHU�PLWHV�DQG�
����IRU�DSKLGV��0RVW�JURZHUV�PRQLWRU�ZHHG�
SRSXODWLRQV�LQ�WKHLU�ÀHOGV�EXW�GR�QRW�NHHS�
UHFRUGV�RU�PRQLWRU�ZHHGV�LQ�XQWUHDWHG�DUHDV�
RU�VDPSOH�IRU�ZHHG�VHHG�DEXQGDQFH��&DOL�
IRUQLD�FRWWRQ�JURZHUV�UHO\�RQ�VWDWH�OLFHQVHG�
3&$V�IRU�SHVW�PDQDJHPHQW�DQG�IROORZ�WKHLU�
UHFRPPHQGDWLRQV�����RI�WKH�WLPH�IRU�LQ�
VHFWV������RI�WKH�WLPH�IRU�GLVHDVHV������RI�
WKH�WLPH�IRU�ZHHGV��DQG�����RI�WKH�WLPH�IRU�
QHPDWRGHV��&RWWRQ�JURZHUV�UHSRUW�WKDW�3&$V�
VFRXW�WKHLU�ÀHOGV�RQFH�RU�WZLFH�SHU�ZHHN�
�%URGW�HW�DO���������

'XULQJ�&DOLIRUQLD�ULFH�VWRUDJH������RI�RS�
HUDWRUV�PRQLWRU�ULFH�GXULQJ�VWRUDJH�²�XVXDOO\�
HYHU\�RQH�WR�WZR�ZHHNV�²�DQG�����PRQLWRU�
ULFH�WHPSHUDWXUH��+RZHYHU��WKHUH�DUH�DOVR�
opportunities for improved education since 

PRUH�WKDW�����RI�RSHUDWLRQV�WKDW�VWRUHG�ULFH�
RQ�IDUP�GLG�QRW�NQRZ�WKH�QDPHV�RI�WKH�PDLQ�
ULFH�VWRUDJH�LQVHFW�SHVWV��(VSLQR�HW�DO���������

Vegetable Crops��$UL]RQD�DQG�6RXWKHUQ�
&DOLIRUQLD�JURZHUV�SURGXFH�����RI�WKH�OHDI\�

VDODG�JUHHQV�FRQVXPHG�LQ�WKH�8QLWHG�
6WDWHV�LQ�WKH�IDOO�DQG�ZLQWHU�PRQWKV��

6WDWH�OLFHQVHG�3&$V�VFRXW������RI�OHWWXFH�
DFUHV�DW�OHDVW�WKUHH�WR�IRXU�WLPHV�SHU�ZHHN�
DQG�JURZHUV�SD\�DQ�DYHUDJH�RI�����SHU�DFUH�
IRU�WKLV�VHUYLFH��3DOXPER�DQG�&DVWOH���������
,Q�1HZ�0H[LFR������RI�VPDOO�VFDOH�JURZ�
HUV�UHJXODUO\�PRQLWRU�IRU�SHVW�GDPDJH������
FKHFN�IRU�EHQHÀFLDO�LQVHFWV������XVH�LQ�
VHFW�PRQLWRULQJ�WUDSV��DQG�����NHHS�PRQL�
WRULQJ�UHFRUGV��*UDVVZLW]�DQG�*RPH]��������
,Q�8WDK������RI�YHJHWDEOH�JURZHUV�PRQLWRU�
IRU�SHVWV������EDVH�WKHLU�VSUD\�GHFLVLRQV�RQ�
PRQLWRULQJ������EDVH�WKHLU�VSUD\�GHFLVLRQV�
RQ�WKUHVKROGV��DQG�����LGHQWLI\�EHQHÀFLDO�
LQVHFWV�ZKHQ�PRQLWRULQJ��7KH�8WDK�VXUYH\�
DVNHG�JURZHUV�WR�FODVVLI\�WKHPVHOYHV�DV�
FRQYHQWLRQDO��������,30�SUDFWLWLRQHUV�������
RU�RUJDQLF��������DQG�DVNHG�IRU�DGRSWLRQ�
UDWHV�RI����VSHFLÀF�,30�SUDFWLFHV��:KLOH�
VHOI�LGHQWLÀHG�,30�JURZHUV�XVHG�PRUH�,30�
WHFKQLTXHV�WKDQ�WKH�RWKHU�JURXSV������RI�WKH�
JURZHUV�XVHG�IRXU�WR�VHYHQ�,30�SUDFWLFHV�
DQG�����XVHG�HLJKW�RU�PRUH�UHJDUGOHVV�RI�
WKHLU�VHOI�LGHQWLÀFDWLRQ��0XUUD\�HW�DO����������

Ornamental Crops��,Q�&DOLIRUQLD�FXW�ÁRZ�
HU�SURGXFWLRQ������RI�JURZHUV�PRQLWRU�
SODQWV�DW�OHDVW�RQFH�SHU�ZHHN�IRU�SHVWV�DQG�
����XVH�HFRQRPLF�WKUHVKROGV�WR�GHWHUPLQH�
ZKHQ�WR�DSSO\�SHVWLFLGHV��2KPDUW�DQG�$U�
QROG��������

Suppression
Suppression practices control infesta�

WLRQV�ZKHQ�SHVW�OHYHOV�EHFRPH�HFRQRPLFDOO\�
GDPDJLQJ��7KHVH�SUDFWLFHV�LQFOXGH�DSSO\LQJ�
ELRORJLFDO�RU�FKHPLFDO�SHVWLFLGHV��SUHVHUYLQJ�
RU�UHOHDVLQJ�EHQHÀFLDO�RUJDQLVPV�WKDW�UHGXFH�
SHVW�SRSXODWLRQV��DQG�XVLQJ�SKHURPRQHV�WR�
disrupt mating. 

,Q�86'$�1$66�SHVW�PDQDJHPHQW�SUDF�
WLFH�VXUYH\V��FURS�JURZHUV�LQ�DOO�:HVWHUQ�
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VWDWHV�KDYH�PRGHUDWH�WR�KLJK�UDWHV�RI�DGRS�
WLRQ�RI�XVLQJ�JURXQG�FRYHUV��PXOFKHV�RU�
SK\VLFDO�EDUULHUV�WR�SUHYHQW�SHVWV��FRPSDU�
LQJ�VFRXWLQJ�GDWD�WR�SXEOLVKHG�LQIRUPDWLRQ�
WR�DVVLVW�ZLWK�GHFLVLRQ�PDNLQJ��DQG�XVLQJ�
SHVWLFLGHV�ZLWK�GLͿHUHQW�PRGHV�RI�DFWLRQ�WR�
prevent pests from developing resistance 

�)LJXUHV�������86'$�1$66������D���'HWDLOHG�
VXSSUHVVLRQ�SUDFWLFH�DGRSWLRQ�UDWHV�IRU�VSH�
FLÀF�FURSV�LQ�:HVWHUQ�VWDWHV�DUH�DYDLODEOH�LQ�
WKH�$SSHQGL[��

Fruit and Nut Crops:�2UHJRQ�KD]HOQXW�
JURZHUV�LPSOHPHQWHG�ÀOEHUWZRUP�PRWK�
WUDSSLQJ�WKUHVKROGV�DQG�VKLIWHG�IURP�XVLQJ�
RUJDQRSKRVSKDWHV�WR�S\UHWKURLGV�WR�FRQ�
WURO�ÀOEHUWZRUP��UHVXOWLQJ�LQ�D�UHGXFWLRQ�RI�
DFWLYH�LQJUHGLHQW�LQVHFWLFLGHV�IRU�ÀOEHUWZRUP�
from 88,000 pounds in 1981 to 3,200 pounds 

LQ������²�D�����GHFUHDVH��7KH�ÀOEHUW�DSKLG�
parasitoid, Trioxys pallidus��ZDV�LQWURGXFHG�
LQWR�2UHJRQ�LQ�WKH�ODWH�����V�DQG�EHFDPH�
ZHOO�HVWDEOLVKHG�LQ�KD]HOQXW�RUFKDUGV��7KLV�
FODVVLFDO�ELRORJLFDO�FRQWURO�DOORZHG�KD]HO�
QXW�JURZHUV�WR�UHGXFH�WKH�DPRXQW�RI�SHV�
WLFLGH�DSSOLHG�IRU�ÀOEHUW�DSKLG�IURP��������
SRXQGV�LQ������WR�����SRXQGV�LQ������²�D�
����GHFUHDVH��+D]HOQXW�JURZHUV·�DGRSWLRQ�
RI�OHDIUROOHU�WKUHVKROGV�UHGXFHG�WKH�QXPEHU�
of insecticide treatments for leafrollers from 

once every spring to an average of once ev�
HU\�IRXU�\HDUV��2OVHQ��������

&DOLIRUQLD�DOPRQG�JURZHUV�ZHUH�VXU�
YH\HG�LQ������DV�D�IROORZ�XS�WR�D������
SHVW�PDQDJHPHQW�SUDFWLFHV�VXUYH\��%\�������
DOPRQG�JURZHUV�KDG�UHGXFHG�WKH�QXPEHU�
RI�LQVHFWLFLGH�VSUD\�DSSOLFDWLRQV�WKURXJKRXW�
WKH�\HDU�E\�LPSOHPHQWLQJ�DQ�,30�SURJUDP��
'RUPDQW�VHDVRQ�LQVHFWLFLGH�VSUD\V�GHFOLQHG�
IURP�����WR�����RI�JURZHUV��0D\�VSUD\V�
GHFOLQHG�IURP�����WR������DQG�KXOO�VSOLW�

VSUD\V�GHFOLQHG�IURP�����WR������%URGW�HW�
DO����������:LWK�WKH�VXSSRUW�RI�D�JURZHU�HG�
XFDWLRQ�SURJUDP��*RRGKXH�HW�DO���������
&DOLIRUQLD�DOPRQG�JURZHUV�VLJQLÀFDQWO\�
UHGXFHG�GRUPDQW�VHDVRQ�RUJDQRSKRVSKDWH�
DSSOLFDWLRQV�EHWZHHQ������DQG�������(SVWHLQ�
DQG�=KDQJ���������&DOLIRUQLD�ZDOQXW�JURZHUV�
FRQVLGHU�KXPDQ�KHDOWK�LPSDFWV��HFRQRPLF�
FRVW�DQG�HQYLURQPHQWDO�LPSDFWV�ZKHQ�PDN�
LQJ�SHVW�PDQDJHPHQW�GHFLVLRQV��6SHFLÀFDOO\��
������UDQNHG�KXPDQ�KHDOWK�LPSDFWV�DV�D�
YHU\�LPSRUWDQW�IDFWRU��������UDQNHG�HFRQRP�
LF�FRVW�DV�D�YHU\�LPSRUWDQW�IDFWRU��DQG�������
UDQNHG�HQYLURQPHQWDO�LPSDFWV�DV�D�YHU\�
LPSRUWDQW�IDFWRU��,Q�WKHLU�SUDFWLFHV��������
UHGXFHG�WKHLU�XVH�RI�LQVHFWLFLGHV�KDUPIXO�WR�
QRQ�WDUJHW�VSHFLHV�IURP������WR�������������
LQFUHDVHG�WKHLU�XVH�RI�LQVHFWLFLGHV�WKDW�DUH�
OHVV�KDUPIXO�WR�QRQ�WDUJHW�VSHFLHV�IURP������
WR�������DQG�����XVHG�RQH�RU�PRUH�ELRORJLFDO�
FRQWURO�SUDFWLFH�LQ�������*ROGEHUJHU���������
,Q�VWRQH�IUXLWV��&DOLIRUQLD�JURZHUV�UHGXFHG�
RUJDQRSKRVSKDWH�XVH�SULPDULO\�E\�VZLWFKLQJ�
WR�S\UHWKURLGV��(SVWHLQ�DQG�%DVVHLQ���������

&DOLIRUQLD�SHDU�JURZHUV�UHO\�RQ�PDWLQJ�
GLVUXSWLRQ�WR�FRQWURO�FRGOLQJ�PRWK�DQG�XVH�
ELRORJLFDOO\�LQWHQVLYH�,30�WR�FRQWURO�RWKHU�
DUWKURSRG�SHVWV��:HGGOH�HW�DO����������7KH�
WUDQVLWLRQ�IURP�RUJDQRSKRVSKDWH�DSSOL�
cations to mating disruption resulted in a 

VDYLQJV�RI������WR������SHU�DFUH�LQ�RSHUD�
WLRQDO�FRVWV��9DUHOD�DQG�(ONLQV���������+LJK�
SHUFHQWDJHV�RI�&DOLIRUQLD�SHDU�JURZHUV�
UHSRUW�FRQVLGHULQJ�HQYLURQPHQWDO�HͿHFWV�
ZKHQ�VHOHFWLQJ�SHVWLFLGHV��WDNLQJ�VSHFLÀF�
steps to reduce pesticide drift, maintaining 

records of pesticide applications and moni�
toring performance of pesticide applications 

�)LJXUHV���DQG�����$OVR��������KDYH�DQ�
RUFKDUG�ÁRRU�YHJHWDWLRQ�PDQDJHPHQW�



16

SURJUDP�DQG�������KDYH�D�ZULWWHQ�SHVWLFLGH�
GULIW�PDQDJHPHQW�SODQ��6XUH+DUYHVW���������
2UHJRQ�SHDU�JURZHUV�FRQVLGHU�KXPDQ�KHDOWK�
impacts, economic cost and environmental 

LPSDFWV�ZKHQ�PDNLQJ�SHVW�PDQDJHPHQW�
GHFLVLRQV��6SHFLÀFDOO\��������UDQNHG�KXPDQ�
KHDOWK�LPSDFWV�DV�D�YHU\�LPSRUWDQW�IDFWRU��
������UDQNHG�HFRQRPLF�FRVW�DV�D�YHU\�LP�
SRUWDQW�IDFWRU��DQG�������UDQNHG�HQYLURQ�
mental impacts as a very important factor. 

,Q�WKHLU�SUDFWLFHV��������UHGXFHG�WKHLU�XVH�
RI�LQVHFWLFLGHV�KDUPIXO�WR�QRQ�WDUJHW�VSHFLHV�
IURP������WR�������������LQFUHDVHG�WKHLU�
XVH�RI�LQVHFWLFLGHV�WKDW�DUH�OHVV�KDUPIXO�WR�
QRQ�WDUJHW�VSHFLHV�IURP������WR�������DQG�

����XVHG�RQH�RU�PRUH�ELRORJLFDO�
FRQWURO�SUDFWLFH�LQ�������*ROGEHUJHU��

����D���6LPLODUO\��:DVKLQJWRQ�SHDU�JURZHUV�
FRQVLGHU�KXPDQ�KHDOWK�LPSDFW��HFRQRPLF�
FRVW�DQG�HQYLURQPHQWDO�LPSDFWV�ZKHQ�PDN�
LQJ�SHVW�PDQDJHPHQW�GHFLVLRQV��ZLWK�������
UDQNLQJ�KXPDQ�KHDOWK�LPSDFWV�DV�D�YHU\�LP�
SRUWDQW�IDFWRU��������UDQNLQJ�HFRQRPLF�FRVW�
DV�D�YHU\�LPSRUWDQW�IDFWRU�DQG�������UDQNLQJ�
environmental impacts as a very important 

IDFWRU��,Q�WKHLU�SUDFWLFHV������UHGXFHG�WKHLU�
XVH�RI�LQVHFWLFLGHV�KDUPIXO�WR�QRQ�WDUJHW�
VSHFLHV�IURP������WR�������������LQFUHDVHG�
WKHLU�XVH�RI�LQVHFWLFLGHV�WKDW�DUH�OHVV�KDUPIXO�
WR�QRQ�WDUJHW�VSHFLHV�IURP������WR�������DQG�
����UHSRUWHG�XVLQJ�RQH�RU�PRUH�ELRORJLFDO�
FRQWURO�SUDFWLFH�LQ�������*ROGEHUJHU������E��

,Q�������8�6��(3$�EHJDQ�D�VL[�\HDU�
SKDVH�RXW�RI�WKH�RUJDQRSKRVSKDWH�LQVHFWL�

Pesticide Data Collected in California Pear Production

)LJXUH����5DWHV�RI�DGRSWLRQ�RI�VSHFL¿F�SHVWLFLGH�LQIRUPDWLRQ�JDWKHULQJ�DFWLYLWLHV�LQ�&DOLIRUQLD�SHDU�
production (SureHarvest, 2013).
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FLGH�D]LQSKRV�PHWK\O��ZKLFK�KDG�EHHQ�WKH�
primary pesticide used to control codling 

PRWK�LQ�DSSOHV��,Q�������ODUJHU�DSSOH�JURZHUV�
�PHDVXUHG�DV�DFUHDJH�DQG�LQFRPH�IURP�DSSOH�
SURGXFWLRQ��ZHUH�PRUH�OLNHO\�WR�KDYH�DOUHDG\�
UHGXFHG�RU�HOLPLQDWHG�WKHLU�D]LQSKRV�PHWK\O�
XVH��*ROGEHUJHU�HW�DO����������)ROORZLQJ�WKH�
VL[�\HDU�SKDVH�RXW�RI�D]LQSKRV�PHWK\O��PRVW�
:DVKLQJWRQ�VWDWH�DSSOH�JURZHUV�UHSRUWHG�D�
GHFOLQH�LQ�XVH�RI�DOO�RUJDQRSKRVSKDWH�LQ�
VHFWLFLGHV�DQG�DQ�LQFUHDVH�LQ�WKH�XVH�RI�ORZ�
HU�ULVN��QRQ�RUJDQRSKRVSKDWH�LQVHFWLFLGHV�
�*ROGEHUJHU�HW�DO����������$SSOH�JURZHUV�LQ�
:DVKLQJWRQ�DQG�SHDU�JURZHUV�LQ�2UHJRQ�
DUH�ZLOOLQJ�WR�SD\�PRUH�IRU�SHVWLFLGHV�ZLWK�
ORZHU�WR[LFLW\�WR�LQVHFW�QDWXUDO�HQHPLHV��
%DVHG�RQ�LQ�SHUVRQ�LQWHUYLHZV��DSSOH�JURZ�

HUV�LQ�:DVKLQJWRQ�DUH�ZLOOLQJ�WR�SD\��������
WR��������DQ�DFUH�IRU�SHVWLFLGHV�ZLWK�ORZHU�
WR[LFLW\�IRU�FRQWURO�RI�ÀUVW�JHQHUDWLRQ�FRGOLQJ�
PRWK��3HDU�JURZHUV�LQ�2UHJRQ�DUH�ZLOOLQJ�
WR�SD\��������WR��������DQ�DFUH�IRU�WKH�VDPH�
IHDWXUH��*DOODUGR�DQG�:DQJ���������8WDK�WUHH�
IUXLW�JURZHUV�UHSRUW�KLJK�WR�PRGHUDWH�XVH�RI�
SODQWLQJV�WR�SURPRWH�EHQHÀFLDO�LQVHFWV��URWD�
tion of pesticide mode of action and sprayer 

FDOLEUDWLRQ��0XUUD\�DQG�$OVWRQ��������
&DOLIRUQLD�FLWUXV�JURZHUV�YDU\�LQ�WKHLU�

UHOLDQFH�RQ�ELRORJLFDO�FRQWURO�WKURXJK�QDW�
XUDO�HQHPLHV�RI�FRWWRQ\�FXVKLRQ�VFDOH��&DOL�
IRUQLD�UHG�VFDOH��FLWUXV�WKULSV�DQG�FLWUXV�UHG�
PLWH��*URZHUV�ZKR�PRVWO\�RU�HQWLUHO\�UHO\�
on natural enemies for pest control 

YDULHV�IURP�����WR�������GHSHQGLQJ�RQ�

Pesticide Record Reviews in California Pear Production

)LJXUH����5DWHV�RI�DGRSWLRQ�RI�VSHFL¿F�SHVWLFLGH�UHFRUG�UHYLHZ�DFWLYLWLHV�LQ�&DOLIRUQLD�SHDU�SURGXFWLRQ�
(SureHarvest, 2013).
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JURZLQJ�UHJLRQ�DQG�VSHFLÀF�SHVW��*URJDQ�
DQG�*RRGKXH���������,Q�+DZDLL�����JURZHUV�
UHSUHVHQWLQJ�����DFUHV�FRRSHUDWH�LQ�D�WKUHH�
SURQJHG��DUHDZLGH�IUXLW�Á\�VXSSUHVVLRQ�
SURJUDP��*URZHUV�UHSRUW�GHFUHDVHG�IUXLW�Á\�
LQIHVWDWLRQ�DQG�FURS�GDPDJH��+DUD�������

,Q�WKH�/RGL�ZLQHJUDSH�JURZLQJ�UHJLRQ�
RI�&DOLIRUQLD��PRUH�WKDQ�����RI�JURZHUV�
surveyed use cover crops for natural enemy 

refuges and use reduced rates of insecticides 

DQG�PLWLFLGHV��)RU�ZHHG�PDQDJHPHQW��PRUH�
WKDQ�����XVH�UHGXFHG�UDWHV�RI�KHUELFLGHV�DQG�
XVH�FRQWDFW�KHUELFLGHV�EXW�QRW�SUH�HPHUJHQW�
KHUELFLGHV��,Q�DGGLWLRQ��PRUH�WKDQ�����RI�
JURZHUV�KDYH�LQVWDOOHG�RZO�QHVWLQJ�ER[HV�IRU�
URGHQW�VXSSUHVVLRQ��2KPDUW���������,Q�WKH�
VRXWKHUQ�6DQ�-RDTXLQ�9DOOH\�RI�&DOLIRUQLD��
IUHVK�PDUNHW�JUDSH�JURZHUV�LPSOHPHQWHG�
,30�SUDFWLFHV�WKDW�UHVXOWHG�LQ�D�����UHGXF�
WLRQ�LQ�RUJDQRSKRVSKDWH�DQG�FDUEDPDWH�LQ�
VHFWLFLGH�XVH�IURP������WR�������7KH�SHVWLFLGH�
XVH�GDWD�ZDV�REWDLQHG�IURP�WKH�&DOLIRUQLD�
3HVWLFLGH�8VH�5HSRUW�GDWDEDVH��,Q�&DOLIRUQLD��
JURZHUV�PXVW�UHSRUW�DOO�SHVWLFLGH�DSSOLFD�
WLRQV�WR�WKH�&DOLIRUQLD�'HSDUWPHQW�RI�3HVWL�
FLGH�5HJXODWLRQ��%HQWOH\��������

3HVW�VXSSUHVVLRQ�DFWLYLWLHV�UHO\�RQ�JRRG�
NQRZOHGJH�RI�SHVW�ELRORJ\�DQG�WKH�FRUUHFW�
WLPH�WR�LPSOHPHQW�VXSSUHVVLRQ�WDFWLFV��+RZ�
HYHU��ZLWK�ZRRG�URWWLQJ�IXQJL�RI�SHUHQQLDO�
FURSV��WKHUH�LV�D�ORQJ�GHOD\�EHWZHHQ�LQIHFWLRQ�
DQG�GLVHDVH�V\PSWRPV��7KH�GHOD\�PDNHV�
DGRSWLQJ�GLVHDVH�FRQWURO�PHWKRGV�PDQ\�
\HDUV�EHIRUH�VHHLQJ�V\PSWRPV�D�FKDOOHQJH��
EXW�DOVR�LOOXVWUDWHV�WKH�EHQHÀWV�RI�WLPHO\�
VXSSUHVVLRQ�LQ�RWKHU�FURSV��6XUYH\V�RI�JUDSH�
YLQH�WUXQN�GLVHDVH�PDQDJHPHQW�SUDFWLFHV�LQ�
VHYHUDO�JUDSH�JURZLQJ�UHJLRQV�LQ�&DOLIRUQLD�

GRFXPHQW�WKDW�JURZHUV�W\SLFDOO\�
begin control practices for grapevine 

WUXQN�GLVHDVHV�VHYHUDO�\HDUV�DIWHU�WKH�

initial infection period. Economic analyses 

RI�WKH�FRVWV�RI�GHOD\HG�SUXQLQJ��DSSO\LQJ�
SUXQLQJ�ZRXQG�SURWHFWDQWV�RU�GRXEOH�SUXQ�
LQJ�LQGLFDWHV�WKDW��LI�LPSOHPHQWHG�HDUO\��
WKHVH�SUDFWLFHV�LQFUHDVH�SURÀWV�DQG�H[WHQG�
WKH�SURÀWDEOH�OLIHVSDQ�RI�D�YLQH\DUG��+LOOLV�HW�
DO���������

Agronomic Crops��,Q�$UL]RQD�FRWWRQ�
production, insect suppression activities 

LQFOXGH�SODQWLQJ�WUDQVJHQLF�%W�FRWWRQ�DQG�
XVLQJ�ZKLWHÁ\�VSHFLÀF�LQVHFW�JURZWK�UHJ�
XODWRUV�DQG�/\JXV�EXJ�IHHGLQJ�LQKLELWRUV��
7R�JDXJH�WKH�VXFFHVV�RI�WKH�SURJUDP��WKH�
$UL]RQD�3HVW�0DQDJHPHQW�&HQWHU�FRQGXFWV�
LQ�GHSWK��DQQXDO�FRWWRQ�SHVW�ORVV�VXUYH\V��
&RWWRQ�SHVW�FRQWURO�DGYLVRUV�TXDQWLI\�WKH�
LPSDFW�RI�LQVHFWV�DQG�ZHHGV�RQ�FRWWRQ�\LHOGV�
and economic returns, and provide data on 

LQVHFWLFLGH�DQG�KHUELFLGH�XVH��7KH�GDWD�IURP�
�����WR������GRFXPHQW�VLJQLÀFDQW�UHGXF�
WLRQV�LQ�WKH�XVH�RI�EURDGO\�WR[LF�LQVHFWLFLGHV��
UHGXFWLRQV�LQ�WKH�WRWDO�QXPEHU�RI�LQVHFWLFLGH�
applications, reductions in foliar insecticide 

FRVWV�SHU�DFUH��DQG�WKDW�QR�LQVHFWLFLGH�DSSOL�
FDWLRQV�KDYH�EHHQ�QHHGHG�IRU�SLQN�EROOZRUP�
VLQFH�������)LJXUHV���DQG�����1DUDQMR�DQG�
(OOVZRUWK��������(OOVZRUWK�HW�DO����������7KH�
$UL]RQD�,30�SURJUDP�IRU�ZKLWHÁ\�LQ�FRWWRQ�
KDV�UHGXFHG�IROLDU�DSSOLHG�LQVHFWLFLGHV�E\�
����DQG�JHQHUDWHG�PRUH�WKDQ������PLOOLRQ�
LQ�FRQWURO�FRVW�VDYLQJV�DQG�LQFUHDVHG�\LHOG�
�1DUDQMR�DQG�(OOVZRUWK��������(OOVZRUWK�HW�
DO����������,Q�&DOLIRUQLD�FRWWRQ�SURGXFWLRQ��DOO�
JURZHUV�UHSRUWHG�XVLQJ�FXOWLYDWLRQ�IRU�ZHHG�
PDQDJHPHQW������VHOHFW�KHUELFLGHV�EDVHG�RQ�
WKH�ZHHG�VSHFLHV�LGHQWLÀHG�GXULQJ�PRQLWRU�
LQJ������KDQG�KRH�DQG�����KDQG�SXOO��URXJH�
RU�SK\VLFDOO\�UHPRYH�ZHHGV�IURP�ÀHOGV�
�%URGW�HW�DO���������

In California rice storage facilities, none 

RI�WKH�RSHUDWRUV�WUHDWHG�ULFH�ZLWK�LQVHFWL�
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cides as it is put into storage. After rice is in 

VWRUDJH������IXPLJDWH�WKH�ULFH�LI�LQVHFWV�DUH�
IRXQG�GXULQJ�PRQLWRULQJ��(VSLQR�HW�DO��������

Vegetable Crops��7KH�$UL]RQD�3HVW�0DQ�
DJHPHQW�&HQWHU�FRQGXFWV�LQ�GHSWK��DQQX�
DO�OHWWXFH�SHVW�ORVV�VXUYH\V��VLPLODU�WR�WKH�
cotton surveys described above. Lettuce 

SHVW�FRQWURO�DGYLVRUV�TXDQWLI\�WKH�LPSDFW�
RI�LQVHFWV��ZHHGV�DQG�GLVHDVH�RQ�\LHOGV�DQG�
SURYLGH�GDWD�RQ�SHVWLFLGH�XVH��7KH�GDWD�IURP�
�����WR������GRFXPHQW�VLJQLÀFDQW�UHGXFWLRQV�
LQ�WKH�XVH�RI�EURDGO\�WR[LF�LQVHFWLFLGHV�DQG�
LQFUHDVHV�LQ�WKH�XVH�RI�VHOHFWLYH�LQVHFWLFLGHV�
�)LJXUH������(OOVZRUWK�HW�DO����������)RU�H[�
DPSOH��LQ�WKH�SDVW����\HDUV�WKH�XVH�RI�ROGHU��
EURDGO\�WR[LF�LQVHFWLFLGHV��RUJDQRSKRV�

SKDWHV��FDUEDPDWHV��HQGRVXOIDQ��KDV�GURSSHG�
VLJQLÀFDQWO\��ZKHUHDV�WKH�XVH�RI�QHZHU��
VRIWHU��UHGXFHG�ULVN�FKHPLVWULHV��IRU�H[DPSOH��
VSLQHWRUDP��LPLGDFORSULG�DQG�GLDPLGHV��KDV�
LQFUHDVHG��3DOXPER��������%\�������VHOHFWLYH�
LQVHFWLFLGHV�ZHUH�XVHG�RQ�PRUH�DFUHV�RI�OHW�
WXFH�WKDQ�EURDGO\�WR[LF�LQVHFWLFLGHV�IRU�ÀUVW�
WLPH��3DOXPER�DQG�&DVWOH�������

,Q�8WDK�YHJHWDEOH�SURGXFWLRQ������RI�
JURZHUV�URWDWH�SHVWLFLGHV�DV�D�PHWKRG�RI�
SUHYHQWLQJ�SHVWLFLGH�UHVLVWDQFH��0XUUD\�HW�
DO����������,Q�1HZ�0H[LFR������RI�VPDOO�VFDOH�
JURZHUV�JURZ�LQVHFWDU\�SODQWV�WR�SURPRWH�
KLJKHU�SRSXODWLRQV�RI�WKH�EHQHÀFLDO�LQVHFWV�
WR�VXSSUHVV�SHVW�LQVHFWV��*UDVVZLW]�DQG�*R�
PH]��������

Insectide Use Patterns in Arizona Cotton Production

Figure 8. Arizona average cotton insecticide use patterns from 1991 to 2011. Broad spectrum 
(upper left) and reduced-risk (upper right) insecticide use per acre. All insecticides (lower left) 
and costs, including applications costs, (lower right) per acre (Ellsworth et al. 2012). 
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,Q�+DZDLLDQ�YHJHWDEOH�SURGXFWLRQ��
JURZHUV�DUH�LQWHJUDWLQJ�VRLO�VRODUL]DWLRQ�DQG�
KHUELFLGH�DSSOLFDWLRQ�WR�GHFUHDVH�IUHTXHQF\�
DQG�YROXPH�RI�KHUELFLGHV�DSSOLHG��+DUD��
�������+DZDLLDQ�FUXFLÀHU�FURS�JURZHUV�RQ�
WKH�LVODQGV�RI�2·DKX�DQG�+DZDL·L�FRRUGLQDW�
HG�DUHD�ZLGH�LQVHFWLFLGH�URWDWLRQV�WR�UHGXFH�
WKH�ULVN�RI�GLDPRQGEDFN�PRWK�GHYHORSLQJ�
LQVHFWLFLGH�UHVLVWDQFH��+DUD��������

,Q�2UHJRQ��QR[LRXV�ZHHG�VXSSUHVVLRQ�
using integrated vegetation management de�
FUHDVHG�WKH�HFRQRPLF�LPSDFWV�RI����QR[LRXV�
ZHHGV�VSHFLHV�IURP��������PLOOLRQ�LQ������WR�
������PLOOLRQ�LQ�������7KH�5HVHDUFK�*URXS��
������

Ornamental Crops��:KHQ�&DOLIRU�
QLD�FXW�ÁRZHU�SURGXFHUV�XVH�SHVWL�
FLGHV������VHOHFW�OHDVW�WR[LF�SHVWLFLGHV�

IRU�QRUPDO�SHVW�PDQDJHPHQW������XVH�RQO\�
2UJDQLF�0DWHULDOV�5HYLHZ�,QVWLWXWH�DS�
SURYHG�SHVWLFLGHV������URWDWH�SHVWLFLGHV�WR�
SUHYHQW�SHVWLFLGH�UHVLVWDQFH��DQG�����XVH�
WKH�5HVLVWDQFH�$FWLRQ�&RPPLWWHH�QXPEHULQJ�
system as a basis for pesticide rotation. After 

D�SHVWLFLGH�DSSOLFDWLRQ������XVH�VRPH�PHWK�
RG�WR�HYDOXDWH�WKH�HͿHFWLYHQHVV�RI�SHVWLFLGH��
VXFK�DV�SRVW�WUHDWPHQW�SHVW�FRXQWV�RU�GROODUV�
RI�SHVWLFLGH�SHU�XQLW�RI�SURGXFWLRQ��2KPDUW�
DQG�$UQROG��������

Impacts of IPM Adoption
A goal of integrated pest management is 

WR�UHGXFH�WKH�ULVN�SHVW�PDQDJHPHQW�SUDFWLFHV�
SRVH�WR�KXPDQ�KHDOWK�DQG�WKH�HQYLURQPHQW��
7KLV�UHGXFWLRQ�LQ�ULVN�FDQ�EH�PHDVXUHG�LQ�D�

Insectide Use in Arizona Cotton Production, 1990 to 2011

Figure 9. Arizona average cotton insecticide use from 1990 to 2011 by key pest targeted by the 
application (Ellsworth et al. 2012). 
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YDULHW\�RI�ZD\V�²�LQ�WKH�WRWDO�DPRXQW�RI�SHV�
WLFLGHV�XVHG��LQ�WKH�DPRXQW�RI�WKH�PRVW�WR[LF�
categories of pesticides used, in pesticide 

residues on food, and in pesticide contami�
QDWLRQ�LQ�ZDWHU�VXSSOLHV��7KH�JHQHUDO�WUHQGV�
LQ�DOO�RI�WKHVH�FDWHJRULHV�DUH�GHFUHDVLQJ��DO�
WKRXJK�XVH�RI�VRPH�RI�WKH�PRVW�WR[LF�FDWHJR�
ULHV�RI�SHVWLFLGHV�KDV�LQFUHDVHG�

Pesticide Use Data
2QH�EDUULHU�WR�HYDOXDWLQJ�WKH�HͿHFWLYH�

ness of integrated pest management pro�
JUDPV�LV�WKH�GLFXOWO\�LQ�DFFXUDWHO\�PHD�
suring pesticide usage. Only California and 

$UL]RQD�UHTXLUH�XVHUV�WR�UHSRUW�SHVWLFLGH�XV�
DJH��DQG�WKH�PRVW�FRPPRQO\�UHSRUWHG�PHD�

VXUH�RI�SHVWLFLGH�XVDJH�LV�WKH�WRWDO�SRXQGV�RI�
DFWLYH�LQJUHGLHQW�DSSOLHG�²�D�PHDVXUHPHQW�
WKDW�GRHV�QRW�DFFRXQW�IRU�GLͿHUHQFHV�LQ�SHVW�
VSHFLÀFLW\��UHODWLYH�WR[LFLW\��HQYLURQPHQWDO�
SHUVLVWHQFH�DQG�WKH�RͿ�VLWH�PRYHPHQW�SRWHQ�
WLDO�RI�WKH�SHVWLFLGHV��

1DWLRQZLGH�SHVWLFLGH�XVH��PHDVXUHG�LQ�
SRXQGV�RI�DFWLYH�LQJUHGLHQW�DSSOLHG��KDV�GH�
FOLQHG�IURP�D�KLJK�LQ�WKH�HDUO\�����V�LQ�SDUW�
due to improved IPM programs for pests in 

DJULFXOWXUH��,Q�DGGLWLRQ��WKH�HQYLURQPHQWDO�
persistence, rate of application and toxicity 

RI�SHVWLFLGHV�XVHG�KDV�GHFOLQHG�LQ�FRPSDUL�
VRQ�WR�WKH�����V��)HUQDQGH]�&RUQHMR�HW�
DO����������1DWLRQDO�OHYHO�SHVWLFLGH�XVH�
data is dominated by pesticide use on 

Figure 10. Arizona average lettuce insecticide use patterns per acre from 1991 to 2011. Broad spectrum 
and reduced risk insecticide applications (upper left). Details of organophosphate (upper right), 
endosulfan (lower left) and carbamate (lower right) (Ellsworth et al. 2012).

Insectide-Use Patterns in Arizona Lettuce Production
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ODUJH�DFUHDJHV�RI�FRUQ�DQG�VR\EHDQV��ZKLFK�
DUH�QRW�ZLGHO\�JURZQ�FURSV�LQ�WKH�:HVWHUQ�
5HJLRQ��'DWD�IRU�RWKHU�FURSV�LQ�WKH�QDWLRQDO�
GDWDEDVH�²�ULFH��FRWWRQ��RUDQJHV�DQG�WRPD�
WRHV�²�DUH�QRW�UHSUHVHQWDWLYH�RI�:HVWHUQ�SHVW�
LVVXHV�GXH�WR�GLͿHUHQFHV�LQ�FOLPDWH��)RU�H[�
DPSOH��FRWWRQ�JURZQ�LQ�$UL]RQD�DQG�&DOLIRU�
QLD�KDV�VLJQLÀFDQWO\�ORZHU�LQVHFW�DQG�GLVHDVH�
SUHVVXUH�WKDQ�WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV�
GXH�WR�WKH�DULG�FOLPDWH�RI�WKH�6RXWKZHVW��

In California, all agricultural pesticide 

use is reported to county agricultural com�
PLVVLRQHUV�IRU�VXEPLVVLRQ�WR�WKH�&DOLIRUQLD�
'HSDUWPHQW�RI�3HVWLFLGH�5HJXODWLRQ��ZKLFK�
UHOHDVHV�DQ�DQQXDO�UHSRUW�RI�DOO�QRQ�KRPH�
RZQHU�SHVWLFLGH�XVH�LQ�WKH�VWDWH��7RWDO�
SRXQGV�RI�SHVWLFLGH�DFWLYH�LQJUHGLHQW�ÁXF�
WXDWHV�\HDU�WR�\HDU�EDVHG�RQ�ZHDWKHU�SDW�
WHUQV�DQG�VKLIWV�LQ�FURS�SURGXFWLRQ��EXW�KDV�
decreased from approximately 191 million 

SRXQGV�LQ������WR�DERXW�����PLOOLRQ�SRXQGV�
LQ������²�D�����GHFUHDVH��)LJXUH������&DOL�

IRUQLD�'HSDUWPHQW�RI�3HVWLFLGH�5HJXODWLRQ��
����D���+RZHYHU��WKDW�GHFUHDVH�RFFXUUHG�
ZKLOH�WKH�VWDWH·V�DJULFXOWXUDO�SURGXFWLRQ�
LQFUHDVHG�VKDUSO\��&DOLIRUQLD·V�DJULFXOWXU�
DO�JURVV�FDVK�LQFRPH�LQFUHDVHG�IURP�������
ELOOLRQ�RQ������PLOOLRQ�DFUHV�LQ������WR�������
ELOOLRQ�RQ������PLOOLRQ�DFUHV�LQ������²�D������
LQFUHDVH��86'$�1$66������E���)RU�FRPSDU�
LVRQ��WKH�FXPXODWLYH�UDWH�RI�LQÁDWLRQ�GXULQJ�
WKDW�SHULRG�ZDV��������8QLWHG�6WDWHV�%XUHDX�
RI�/DERU�6WDWLVWLFV���7KH�DYHUDJH�YDOXH�RI�
agricultural production per acre increased 

IURP������DQ�DFUH�LQ������WR��������DQ�DFUH�LQ�
������)LJXUH������&RQWULEXWLQJ�WR�WKH�LQFUHDVH�
LQ�JURVV�FDVK�LQFRPH�ZHUH�VKLIWV�LQ�FURSV�
SURGXFHG�IURP�ORZHU�YDOXH�WR�KLJKHU�YDOXH�
crops, and increases in crop yields. Examples 

RI�VKLIWV�LQ�FURS�SURGXFWLRQ�ZHUH�D�GHFUHDVH�
LQ�FRWWRQ�DFUHDJH�IURP�����������DFUHV�LQ������
to 365,000 acres in 2012 and an increase in 

SLVWDFKLR�DFUHDJH�IURP��������DFUHV�LQ������
WR���������DFUHV�LQ�������&DOLIRUQLD�'HSDUW�

Pounds of Pesticide Active Ingredient Applied in California, 1995-2012

Figure 11. Total pounds of active ingredient applied in agricultural production in California 
from 1995 to 2012. Data obtained from California Department of Pesticide Regulation (2014a).
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PHQW�RI�)RRG�DQG�$JULFXOWXUH���$Q�H[DPSOH�
RI�LQFUHDVLQJ�FURS�\LHOGV�LV�WKH�LQFUHDVH�LQ�
processing tomato yields from an average 

of 33.4 tons per acre in 1995 to an average of 

�����WRQV�SHU�DFUH�LQ������²�DQG�\LHOGV�RI�RYHU�
���WRQV�SHU�DFUH�ZHUH�QRW�XQFRPPRQ�LQ������
�*HLVVHOHU�DQG�+RUZDWK���������

7KH�GRZQZDUG�WUHQG�LQ�WRWDO�SRXQGV�RI�
SHVWLFLGH�DFWLYH�LQJUHGLHQW�DSSOLHG�DQG�WKH�
VLPXOWDQHRXV�XSZDUG�WUHQGV�LQ�KLJKHU�YDOXH�
FURSV�DQG�LQFUHDVLQJ�FURS�\LHOGV�KDV�EHHQ�
DFKLHYHG��LQ�SDUW��E\�ZLGHVSUHDG�DGRSWLRQ�RI�
,30�LQ�&DOLIRUQLD��,Q�������&DOLIRUQLD�JURZ�
ers applied 8.6 pounds of pesticide active 

LQJUHGLHQWV�IRU�HYHU\��������RI�JURVV�FDVK�
LQFRPH��,Q�������WKH\�DSSOLHG�����SRXQGV�SHU�
�������²�OHVV�WKDQ�KDOI�WKH������UDWH��)LJXUH�
�����

In California, usage trends are also 

GHFUHDVLQJ�IRU�VRPH�RI�WKH�PRVW�WR[LF�SHV�
WLFLGHV��ZKLFK�LQFOXGH�SHVWLFLGHV�RQ�&DOL�

IRUQLD·V�OLVW�RI�FKHPLFDOV�´NQRZQ�WR�FDXVH�
UHSURGXFWLYH�WR[LFLW\�µ�FKROLQHVWHUDVH�LQKLE�
iting pesticides and pesticides designated 

DV�KDYLQJ�WKH�SRWHQWLDO�WR�SROOXWH�JURXQG�
ZDWHU���&DOLIRUQLD�'HSDUWPHQW�RI�3HVWLFLGH�
5HJXODWLRQ������D���)RU�FKHPLFDOV�NQRZQ�WR�
FDXVH�UHSURGXFWLYH�WR[LFLW\��XVH�KDV�GHFOLQHG�
from nearly 40 million pounds in 1995 to 

�����PLOOLRQ�SRXQGV�LQ������²�D�PRUH�WKDQ�
����GHFUHDVH��)LJXUH������8VH�RI�FKROLQHVWHU�
DVH�LQKLELWLQJ�SHVWLFLGHV�KDV�GURSSHG�IURP�
PRUH�WKDQ����PLOOLRQ�SRXQGV�LQ������WR�����
PLOOLRQ�SRXQGV�LQ�������D�PRUH�WKDQ�����
GHFUHDVH��)LJXUH������7KH�XVH�RI�SHVWLFLGHV�
GHVLJQDWHG�DV�KDYLQJ�WKH�SRWHQWLDO�WR�SROOXWH�
JURXQG�ZDWHU�KDV�GHFOLQHG�IURP�PRUH�WKDQ�
WZR�PLOOLRQ�SRXQGV�LQ������WR�����PLOOLRQ�
SRXQGV�LQ������²�DQ�DSSUR[LPDWH�����GH�
FUHDVH��)LJXUH������

)RU�SHVWLFLGHV�LGHQWLÀHG�E\�WKH�
8�6��(3$�DV�%��FDUFLQRJHQV�RU�RQ�WKH�

Dollar Value of Agricultural Production per Acre in California, 1995-2012

Figure 12. Average California agricultural production value per acre from 1995 to 2012. Total 
agricultural production value and number of acres in agricultural production obtained from California 
Agricultural Statistics Review (California Department of Food and Agriculture).
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&DOLIRUQLD·V�3URSRVLWLRQ����OLVW�RI�FKHPLFDOV�
WKDW�DUH�´NQRZQ�WR�FDXVH�FDQFHU�µ�XVH�KDV�
increased from about 25 million pounds in 

�����WR������PLOOLRQ�SRXQGV�LQ������²�URXJK�
O\�D�����LQFUHDVH��)LJXUH������7KH�&DOLIRUQLD�
'HSDUWPHQW�RI�3HVWLFLGH�5HJXODWLRQ�QRWHV�
WKDW�SHVWLFLGH�RLOV�DUH�FODVVLÀHG�DV�FDUFLQ�
RJHQV�DQG�LQFOXGHG�LQ�WKHVH�ÀJXUHV��HYHQ�
WKRXJK�VRPH�RI�WKRVH�RLOV�PD\�QRW�EH�FDU�
FLQRJHQLF�GXH�WR�WKHLU�KLJK�GHJUHH�RI�UHÀQH�
PHQW��)LJXUH�����DQG�RLOV�GLVSODFH�XVH�RI�
RWKHU�PRUH�WR[LF�SHVWLFLGHV��&DOLIRUQLD�'H�
SDUWPHQW�RI�3HVWLFLGH�5HJXODWLRQ������D���

7KH�XVH�RI�WR[LF�DLU�FRQWDPLQDQWV�KDV�GLV�
SOD\HG�VRPH�\HDU�WR�\HDU�YDULDELOLW\��EXW�ZDV�
DERXW����PLOOLRQ�SRXQGV�LQ�ERWK������DQG�
������)LJXUH������&DOLIRUQLD�'HSDUWPHQW�RI�

3HVWLFLGH�5HJXODWLRQ������D���7KH�XVH�
of fumigants increased from about 39 

million pounds in 1995 to 45 million pounds 

LQ��������DQ�DSSUR[LPDWH�����LQFUHDVH��)LJ�
XUH�����

(SVWHLQ�DQG�=KDQJ��������DQDO\]HG�
California pesticide use report data for 49 

DFWLYH�LQJUHGLHQWV�WKDW�ZHUH�XVHG�LQ�FXPXOD�
WLYH�VWDWH�ZLGH�TXDQWLWLHV�RI��������SRXQGV�
RU�PRUH�LQ�HLWKHU������RU������DQG�DSSHDU�
RQ�DW�OHDVW�RQH�RI�WKH�ÀYH�WR[LFLW\�OLVWV��UH�
productive toxins, carcinogens or probable 

FDUFLQRJHQV��FKROLQHVWHUDVH�LQKLELWLQJ�SHV�
WLFLGHV��JURXQG�ZDWHU�SURWHFWLRQ�SURJUDP�
compounds, and toxic air contaminants. Of 

WKH����DFWLYH�LQJUHGLHQWV�DQDO\]HG�EHWZHHQ�
�����DQG�������WKUHH�DUH�QR�ORQJHU�LQ�XVH�DQG�
���KDYH�GHFOLQHG�LQ�XVH��(SVWHLQ�DQG�=KDQJ��
������

,Q�$UL]RQD��PDQ\�W\SHV�RI�DJULFXOWXUDO�
SHVWLFLGH�DSSOLFDWLRQV�DUH�UHSRUWHG�WR�WKH�

Pounds of Active Ingredient Applied per $1,000 Produced in California, 1995-2012

Figure 13. Average pounds of active ingredient applied per $1,000 value of agricultural production 
from 1995 to 2012. Data obtained from Pesticide Use Annual Summaries (California Department of 
Pesticide Regulation) and California Agricultural Statistics Review (California Department of Food and 
Agriculture).
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VWDWH��DV�UHTXLUHG�E\�VWDWH�ODZ��7KLV�LQFOXGHV�
DOO�IRU�KLUH�DSSOLFDWLRQV��DOO�WKDW�DUH�DSSOLHG�
by air, as stipulated for any products in 

(3$·V�6HFWLRQ����RU���F�H[HPSWLRQV��DQG�DOO�
WKDW�DUH�OLVWHG�RQ�$UL]RQD·V�'HSDUWPHQW�RI�
(QYLURQPHQWDO�4XDOLW\·V�*URXQGZDWHU�3UR�
WHFWLRQ�/LVW��$UL]RQD�'HSDUWPHQW�RI�(QYLURQ�
PHQWDO�4XDOLW\���������5HSRUWHG�GDWD��LQFOXG�
ing crop name, location, product applied, 

pounds applied, rates and target pest are 

HQWHUHG�LQWR�WKH�VWDWH�SHVWLFLGH�XVH�UHSRUWLQJ�
GDWDEDVH��7KH�$UL]RQD�3HVW�0DQDJHPHQW�

&HQWHU�RI�WKH�8QLYHUVLW\�RI�$UL]RQD�DXJ�
PHQWV�WKH�GDWD�ZLWK�DGGLWLRQDO�LQIRUPDWLRQ��
including EPA product information, pesti�
cide label data, and mode of action tables, 

DQG�LQYHVWV�VLJQLÀFDQW�UHVRXUFHV�LQ�YHULI\LQJ�
GDWD�DQG�FRUUHFWLQJ�HUURUV��7KH�UHVXOW�LV�WKH�
$UL]RQD�3HVW�0DQDJHPHQW�&HQWHU�3HVWLFLGH�
8VH�'DWDEDVH��D�KLVWRULFDO�GDWDEDVH�IURP�
�����WR�WKH�SUHVHQW�RI�$UL]RQD�SHVWLFLGH�XVH�
UHFRUGV�WKDW�LV�XVHG�IRU�UHVHDUFK��HGXFDWLRQ��
WR�DGGUHVV�SHVWLFLGH�UHJLVWUDWLRQ�TXHV�
WLRQV�DQG�QHHGV��DQG�WR�HYDOXDWH�WKH�

Use of Pesticides Known to Cause Reproductive Toxicity in California, 1995-2012

Figure 14. Use trends of pesticides that are on the California’s Proposition 65 list of chemicals that are 
“known to cause reproductive toxicity.” Reported pounds of active ingredient (AI) applied include both 
agricultural and non-agricultural applications (California Department of Pesticide Regulation 2014a). 

Use of Cholinesterase-Inhibiting Pesticides in California, 1995-2012

Figure 15. Use trends of pesticides that are cholinesterase-inhibiting pesticides. These pesticides 
are organophosphate and carbamate active ingredients. Reported pounds of active ingredient (AI) 
applied include both agricultural and non-agricultural applications (California Department of Pesticide 
Regulation 2014a). 
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LPSDFW�RI�$UL]RQD�,30�SURJUDPV��8QLWHG�
6WDWHV�*RYHUQPHQW�$FFRXQWDELOLW\�2FH��
�������:KLOH�VXEPLWWHG�GDWD�GRHV�QRW�UHSUH�
VHQW������RI�DJULFXOWXUDO�DSSOLFDWLRQV��GDWD�
are representative of most standard practices 

ZLWK�UHVSHFW�WR�NH\�LQVHFW�SHVWV��(OOVZRUWK�
	�3DOXPER��XQSXEOLVKHG�GDWD���7KHVH�GDWD��
DORQJ�ZLWK�GDWD�IURP�&URS�3HVW�/RVVHV�
VXUYH\V�GHVFULEHG�HDUOLHU��KDYH�GRFXPHQWHG�

LPSRUWDQW�LPSDFWV�RI�,30�LQ�$UL]RQD�
crops. 

7KH�DPRXQW�RI�LQVHFWLFLGH�DFWLYH�LQJUHGL�
HQW�DSSOLHG�WR�$UL]RQD�FRWWRQ�KDV�GHFOLQHG�
E\������PLOOLRQ�SRXQGV��GRZQ�����FRPSDUHG�
to 1995 levels. Reductions in control costs 

DQG�\LHOG�ORVVHV�WR�DUWKURSRGV�KDYH�VDYHG�
FRWWRQ�JURZHUV�PRUH�WKDQ������PLOOLRQ�VLQFH�
������%\�����������RI�DOO�FRWWRQ�LQVHFWLFLGHV�
XVHG�ZHUH�VHOHFWLYH��PHDQLQJ�WKH\�DUH�VDIHU�
WR�XVH�DQG�KHOS�SUHVHUYH�EHQHÀFLDO�LQVHFWV�LQ�
WKH�FRWWRQ�V\VWHP��$UL]RQD�FRWWRQ�JURZHUV�
KDYH�UHGXFHG�EURDGO\�WR[LF�LQVHFWLFLGH�XVH�

Use of Groundwater-Polluting Pesticides in California, 1995-2012

Figure 16. Use trends of pesticides that are the “a” part of DPR’s groundwater protection list. These 
pesticides are the active ingredients listed in the California Code of Regulations. Reported pounds of 
active ingredient (AI) applied include both agricultural and non-agricultural applications (California 
Department of Pesticide Regulation 2014a).

Use of Carcenogenic Pesticides in California, 1995-2012

Figure 17. Use trends of pesticides that are listed by U.S. EPA as B2 carcinogens or on the State’s 
Proposition 65 list of chemicals that are “known to cause cancer.” Reported pounds of active 
ingredient (AI) applied include both agricultural and non-agricultural applications (California 
Department of Pesticide Regulation 2014a). 
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Use of Pesticides that are Oils in California, 1995-2012

Figure 18. Use trends of pesticides that are oils. As a broad group, oil pesticides and other petroleum 
distillates are on U.S. EPA’s list of B2 carcinogens or the State’s Proposition 65 list of chemicals 
³NQRZQ�WR�FDXVH�FDQFHU�´�+RZHYHU��WKHVH�FODVVL¿FDWLRQV�GR�QRW�GLVWLQJXLVK�DPRQJ�RLO�SHVWLFLGHV�
WKDW�PD\�QRW�TXDOLI\�DV�FDUFLQRJHQLF�GXH�WR�WKHLU�GHJUHH�RI�UH¿QHPHQW��2LOV�LQFOXGH�PDQ\�GLIIHUHQW�
chemicals, but the category used here includes only ones derived from petroleum distillation. Many 
such oil pesticides also serve as alternatives to high-toxicity chemicals. For this reason, oil pesticide 
GDWD�ZDV�FODVVL¿HG�VHSDUDWHO\�E\�WKH�&DOLIRUQLD�'HSDUWPHQW�RI�3HVWLFLGH�5HJXODWLRQ��5HSRUWHG�SRXQGV�
of active ingredient (AI) applied include both agricultural and non-agricultural applications (California 
Department of Pesticide Regulation 2014a).

Use of Pesticides that are Toxic Air Contaminents in California, 1995-2012

Figure 19. Use trends of pesticides that are on DPR’s toxic air contaminants list applied in California. 
These pesticides are the active ingredients listed in the California Code of Regulations, Title 
3, Division 6, Chapter 4, Subchapter 1, Article 1, Section 6860. Reported pounds of active 
ingredient (AI) applied include both agricultural and non-agricultural applications (California 
Department of Pesticide Regulation 2014a). 
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�����WR�DQ�DYHUDJH�RI�OHVV�WKDQ�����VSUD\V�LQ�
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RWKHU�RUJDQLVPV�KDV�EHHQ�SURJUHVVLYHO\�DQG�
VLJQLÀFDQWO\�LPSURYHG�E\�RYHU�����IURP�
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spatial analysis of lettuce pesticide use and 

FDOFXODWLRQ�RI�SHVWLFLGH�ULVN�VFRUHV�XVLQJ�WKH�
LSP35L0(�3HVWLFLGH�5LVN�0LWLJDWLRQ�(QJLQH�
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�$UL]RQD�3HVW�0DQDJHPHQW�&HQWHU��������

Pesticide Residues on Food
7KH�3HVWLFLGH�'DWD�3URJUDP�ZLWKLQ�WKH�

86'$�$JULFXOWXUDO�0DUNHWLQJ�6HUYLFH�FRO�
OHFWV�IUHVK�DQG�SURFHVVHG�IRRG�IURP�GLVWULEX�
tion centers and conducts pesticide residue 

DQDO\VLV��7KH�VSHFLÀF�FRPPRGLWLHV�FKDQJH�
IURP�\HDU�WR�\HDU��DQG�IUHVK�SURGXFH�VDPSOHV�
DUH�ZDVKHG�LQ�UXQQLQJ�ZDWHU�IRU����WR����VHF�
onds to mimic consumer practices. Samples 

DUH�WKHQ�DQDO\]HG�IRU�RYHU�����SHVWLFLGHV��
metabolites, degradates and isomers in an 

DQDO\VLV�GHVLJQHG�WR�GHWHFW�WKH�VPDOOHVW�SRV�
VLEOH�SHVWLFLGH�UHVLGXHV��ZLWK�OLPLWV�RI�GHWHF�
WLRQ�LQ�SDUWV�SHU�ELOOLRQ��86'$�$06���������

7KH�SHUFHQWDJH�RI�VDPSOHV�ZLWK�SHVWLFLGH�
UHVLGXH�H[FHHGLQJ�WKH�(3$�HVWDEOLVKHG�WRO�
HUDQFH�ZDV������RU�OHVV�LQ�HDFK�RI�WKH�ODVW����
\HDUV�DQG�WKH�PDMRULW\�RI�VDPSOHV�H[FHHGLQJ�
SHVWLFLGH�WROHUDQFH�OHYHOV�ZHUH�LPSRUWHG��QRW�
GRPHVWLF��7KH�SHUFHQWDJH�RI�VDPSOHV�ZLWK�
UHVLGXH�RI�D�SHVWLFLGH�IRU�ZKLFK�WKHUH�LV�QR�
WROHUDQFH�RQ�WKDW�FRPPRGLW\�²�FRQWDPLQD�

WLRQ�WKDW�PD\�EH�WKH�UHVXOW�RI�SHVWL�
FLGH�GULIW�²�ZDV������RU�OHVV�LQ�HDFK�
RI�WKH�ODVW����\HDUV�DQG�WKH�UHVLGXHV�

ZHUH�SUHVHQW�DW�YHU\�ORZ�OHYHOV�WKDW�GLG�QRW�
H[FHHG�WKH�WROHUDQFHV�HVWDEOLVKHG�IRU�VLPLODU�
FRPPRGLWLHV��86'$�$06��������

7KH�3HVWLFLGH�5HVLGXH�0RQLWRULQJ�3UR�
JUDP�ZLWKLQ�WKH�&DOLIRUQLD�'HSDUWPHQW�RI�
3HVWLFLGH�5HJXODWLRQ�FROOHFWV�UDZ�IUXLWV�DQG�
YHJHWDEOHV�IURP�WKH�FKDQQHOV�RI�WUDGH�IRU�
SHVWLFLGH�UHVLGXH�DQDO\VLV��,Q�FRQWUDVW�WR�WKH�
IHGHUDO�3HVWLFLGH�'DWD�3URJUDP��WKH�&DOLIRU�
QLD�SURJUDP�GRHV�QRW�FKDQJH�FRPPRGLWLHV�
HDFK�\HDU�DQG�GRHV�QRW�LQFOXGH�SURFHVVHG�
IRRG��7KH�3HVWLFLGH�5HVLGXH�0RQLWRULQJ�3UR�
JUDP�DQDO\VLV�PHWKRGV�DUH�FRQWLQXDOO\�LP�
SURYHG�DQG�QRZ�GHWHFW�PRUH�WKDQ�����SHV�
WLFLGHV�RU�EUHDNGRZQ�SURGXFWV��&DOLIRUQLD�
'HSDUWPHQW�RI�3HVWLFLGH�5HJXODWLRQ������E����

0RVW�VDPSOHV�KDYH�HLWKHU�QR�GHWHFWDEOH�
UHVLGXH�RU�SHVWLFLGH�UHVLGXHV�ZLWKLQ�OHJDO�
WROHUDQFHV��XVXDOO\�OHVV�WKDQ����SHUFHQW�RI�
WKH�OHJDO�WROHUDQFH�OHYHO��7KH�SHUFHQWDJH�RI�
VDPSOHV�ZLWK�SHVWLFLGH�UHVLGXH�H[FHHGLQJ�WKH�
(3$�HVWDEOLVKHG�WROHUDQFH�LV������RU�OHVV�LQ�
HDFK�RI�WKH�ODVW����\HDUV��7KH�SHUFHQWDJH�RI�
VDPSOHV�ZLWK�UHVLGXH�RI�D�SHVWLFLGH�IRU�ZKLFK�
WKHUH�LV�QR�WROHUDQFH�RQ�WKDW�FRPPRGLW\�LV�
�����RU�OHVV�LQ�HDFK�RI�WKH�ODVW����\HDUV��DQG�
PRVW�RI�WKH�VDPSOHV�IRU�ZKLFK�WKHUH�LV�QR�WRO�

Use of Pesticides that are Fumigants in California, 1995-2012

Figure 20. Use trends of pesticides that are fumigants. Reported pounds of active ingredient (AI) 
applied include both agricultural and non-agricultural applications (California Department of Pesticide 
Regulation 2014a). 
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Pesticide Contamination in Water
7KH�8�6��*HRORJLFDO�6XUYH\�FRPSDUHG�
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\HDUV������WR������DJDLQVW�WKH�VDPH�GDWD�IRU�
�����WR�������6WRQH�HW�DO����������6WUHDP�FODV�
VLÀFDWLRQ�ZDV�EDVHG�RQ�WKH�GRPLQDQW�ODQG�
XVH�LQ�WKH�ZDWHUVKHG�GUDLQHG�E\�WKH�VWUHDP��
DQG����RI�WKH�����VWUHDPV�LQ�WKH�UHSRUW�DUH�
LQ�WKH�:HVWHUQ�5HJLRQ��7KH�SHUFHQWDJHV�RI�
DVVHVVHG�VWUHDPV�ZLWK�DW�OHDVW�RQH�SHVWLFLGH�
WKDW�H[FHHGHG�DTXDWLF�OLIH�EHQFKPDUNV�GH�
FUHDVHG�VOLJKWO\�IRU�DJULFXOWXUDO�VWUHDPV��
IURP�����LQ������WR������WR�����LQ������WR�
������0L[HG�XVH�VWUHDPV�KDG�VLPLODU�OHYHOV�
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LQJ�DTXDWLF�OLIH�DQG�KXPDQ�KHDOWK�EHQFK�
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Conclusions
7KLV�UHYLHZ�RI�,30�DQG�SHVW�PDQDJH�

PHQW�VWXGLHV�DQG�VXUYH\V�LQ�WKH�:HVW�SXE�
OLVKHG�VLQFH�������SURYLGHV�D�IUDPHZRUN�IRU�
XQGHUVWDQGLQJ�WKH�DGRSWLRQ�DQG�LPSDFW�RI�
,30�LQ�:HVWHUQ�DJULFXOWXUH��7KH�GDWD�VKRZ�
WKDW�,30�SUDFWLFHV�DUH�EURDGO\�DGRSWHG�E\�
:HVWHUQ�JURZHUV��7KHVH�KLJK�UDWHV�RI�DGRS�
WLRQ�KDYH�KHOSHG�FRQWULEXWH�WR�DQ�RYHUDOO�
UHGXFWLRQ�LQ�SHVWLFLGH�XVH��D�PDUNHG�UHGXF�
tion of pesticides used per dollar of food 

SURGXFHG��DQG�UHGXFWLRQV�LQ�WKH�XVH�RI�PDQ\�
RI�WKH�PRVW�WR[LF�FDWHJRULHV�RI�SHVWLFLGHV��

7KH�GDWD�DOVR�VKRZ�WKH�QHHG�WR�FRQWLQ�
XH�WR�GHYHORS�DQG�SURPRWH�HͿHFWLYH�,30�
practices, as full IPM adoption in agricul�
WXUH�LV�QRW�XQLYHUVDO��*URZHUV�FLWH�ODFN�RI�
NQRZOHGJH�DV�D�SULPDU\�EDUULHU�WR�DGRSWLQJ�
IPM and apply tens of millions of pounds 

RI�SHVWLFLGHV�RQ�:HVWHUQ�FURSV��,30�KDV�DQG�
FDQ�FRQWLQXH�WR�GHYHORS�HͿHFWLYH�SHVW�PDQ�
DJHPHQW�WRROV�DQG�WHFKQLTXHV�WR�SURWHFW�WKH�
:HVW·V�YDOXDEOH�DJULFXOWXUH�LQGXVWU\�ZKLOH�
SURWHFWLQJ�KXPDQ�KHDOWK�DQG�WKH�HQYLURQ�
ment.
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Table 1. Adoption rates of pest management practices by percent of acres planted and percent of 
farming operations for California rice production in 2013. Only practices adopted on 30% or more of 
acres planted are included in the table. Data obtained from USDA-NASS Pest Management Practices 
Survey.

PEST MANAGEMENT PRACTICE

% OF AREA 

PLANTED

% OF 

OPERATIONS

PREVENTION: (EQUIPMENT AND IMPLEMENTS CLEANED AFTER FIELD WORK TO RE-
DUCE SPREAD OF PESTS) 47 47

PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE CHOPPED, SPRAYED, 
MOWED, PLOWED, OR BURNED) 87 89

PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL TILLAGE) 60 64

PREVENTION: (SEED TREATED FOR INSECT OR DISEASE CONTROL AFTER PURCHASE) 41 46
PREVENTION: (WATER MGMT PRACTICES USED) 36 43
MONITORING: (FIELD MAPPING DATA USED TO ASSIST DECISIONS) 30 33
MONITORING: (SCOUTED - ESTABLISHED PROCESS USED) 38 41

MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY DELIBERATELY 
GOING TO THE CROP ACRES OR GROWING AREAS) 73 76

MONITORING: (SCOUTED FOR DISEASES - BY FARM SUPPLY COMPANY OR CHEMICAL 
DEALER) 42 36

MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR FAMILY MEM-
BER) 51 57
MONITORING: (SCOUTED FOR DISEASES) 95 94

MONITORING: (SCOUTED FOR INSECTS & MITES - BY FARM SUPPLY COMPANY OR 
CHEMICAL DEALER) 41 34

MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PARTNER, OR FAMILY 
MEMBER) 51 57
MONITORING: (SCOUTED FOR INSECTS & MITES) 95 96

MONITORING: (SCOUTED FOR WEEDS - BY FARM SUPPLY COMPANY OR CHEMICAL 
DEALER) 41 34

MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR FAMILY MEMBER) 52 56
MONITORING: (SCOUTED FOR WEEDS) 100 100
MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 52 54

MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK THE ACTIVITY OF 
PESTS) 35 35

SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION USED TO KEEP 
PEST FROM BECOMING RESISTANT TO PESTICIDES) 33 37

SUPPRESSION: (SCOUTING DATA COMPARED TO PUBLISHED INFORMATION TO ASSIST 
DECISIONS) 33 33
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Table 2. Adoption rates of pest management practices by percent of acres planted and percent of 
farming operations for winter wheat production in Western states in 2012. Only practices adopted 
on 30% or more of acres planted are included in the table. Data obtained from USDA-NASS Pest 
Management Practices Survey.

STATE PEST MANAGEMENT PRACTICE

% OF AREA 

PLANTED 

% OF 

OPERATIONS 

CO
PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER FIELD WORK TO 
REDUCE SPREAD OF PESTS) 50 49

CO
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE CHOPPED, 
SPRAYED, MOWED, PLOWED, OR BURNED) 41 48

CO PREVENTION: (FIELD LEFT FALLOW PREVIOUS YEAR TO MANAGE INSECTS) 53 55
CO PREVENTION: (NO-TILL OR MINIMUM TILL USED) 72 69

CO
AVOIDANCE: (CROP OR PLANT VARIETY CHOSEN FOR SPECIFIC PEST RESIS-
TANCE) 40 38

CO AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 62 72

CO
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY CON-
DUCTING GENERAL OBSERVATIONS WHILE PERFORMING ROUTINE TASKS) 39 32

CO
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY DELIB-
ERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 57 65

CO
MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR FAMILY 
MEMBER) 94 84

CO MONITORING: (SCOUTED FOR DISEASES) 75 76

CO
MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 93 85

CO MONITORING: (SCOUTED FOR INSECTS & MITES) 85 84

CO
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR FAMILY 
MEMBER) 94 87

CO MONITORING: (SCOUTED FOR WEEDS) 96 97

CO
MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK THE 
ACTIVITY OF PESTS) 33 28

CO
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL BARRIERS 
MAINTAINED) 65 69

    

ID
PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER FIELD WORK TO 
REDUCE SPREAD OF PESTS) 71 61

ID
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE CHOPPED, 
SPRAYED, MOWED, PLOWED, OR BURNED) 52 66

ID PREVENTION: (NO-TILL OR MINIMUM TILL USED) 61 50

ID
PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL TILL-
AGE) 37 54

ID
PREVENTION: (SEED TREATED FOR INSECT OR DISEASE CONTROL AFTER PUR-
CHASE) 63 59

ID
AVOIDANCE: (CROP OR PLANT VARIETY CHOSEN FOR SPECIFIC PEST RESIS-
TANCE) 54 51
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ID AVOIDANCE: (PLANTING OR HARVESTING DATES ADJUSTED) 30 32
ID AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 84 93

ID
AVOIDANCE: (ROW SPACING, PLANT DENSITY, OR ROW DIRECTIONS ADJUST-
ED) 38 32

ID MONITORING: (FIELD MAPPING DATA USED TO ASSIST DECISIONS) 35 30
ID MONITORING: (SCOUTED - ESTABLISHED PROCESS USED) 48 40

ID
 MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY DELIB-
ERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 77 71

ID
 MONITORING: (SCOUTED FOR DISEASES - BY FARM SUPPLY COMPANY OR 
CHEMICAL DEALER) 37 27

ID
 MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR FAMI-
LY MEMBER) 41 59

ID  MONITORING: (SCOUTED FOR DISEASES) 88 86

ID
 MONITORING: (SCOUTED FOR INSECTS & MITES - BY FARM SUPPLY COMPANY 
OR CHEMICAL DEALER) 36 22

ID
 MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PARTNER, 
OR FAMILY MEMBER) 41 63

ID  MONITORING: (SCOUTED FOR INSECTS & MITES) 76 74

ID
 MONITORING: (SCOUTED FOR WEEDS - BY FARM SUPPLY COMPANY OR 
CHEMICAL DEALER) 33 22

ID
 MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR FAMILY 
MEMBER) 47 65

ID  MONITORING: (SCOUTED FOR WEEDS) 96 94
ID  MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 69 69

ID
 MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK THE 
ACTIVITY OF PESTS) 65 55

ID
 SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL BARRIERS 
MAINTAINED) 39 36

ID
 SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION USED 
TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 49 49

ID
 SUPPRESSION: (SCOUTING DATA COMPARED TO PUBLISHED INFORMATION 
TO ASSIST DECISIONS) 36 36

    

MT
 PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER FIELD WORK TO 
REDUCE SPREAD OF PESTS) 56 49

MT  PREVENTION: (FIELD LEFT FALLOW PREVIOUS YEAR TO MANAGE INSECTS) 36 41
MT  PREVENTION: (NO-TILL OR MINIMUM TILL USED) 85 75

MT
 PREVENTION: (SEED TREATED FOR INSECT OR DISEASE CONTROL AFTER 
PURCHASE) 91 86

MT
 AVOIDANCE: (CROP OR PLANT VARIETY CHOSEN FOR SPECIFIC PEST RESIS-
TANCE) 57 51

MT  AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 65 74

STATE PEST MANAGEMENT PRACTICE

% OF AREA 

PLANTED 

% OF 

OPERATIONS 
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MT
 MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY DELIB-
ERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 67 67

MT
 MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR FAMI-
LY MEMBER) 92 96

MT  MONITORING: (SCOUTED FOR DISEASES) 83 87

MT
 MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PARTNER, 
OR FAMILY MEMBER) 93 96

MT  MONITORING: (SCOUTED FOR INSECTS & MITES) 79 82

MT
 MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR FAMILY 
MEMBER) 93 96

MT  MONITORING: (SCOUTED FOR WEEDS) 95 98
MT  MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 55 55

MT
 SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL BARRIERS 
MAINTAINED) 58 70

    

OR
 PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER FIELD WORK TO 
REDUCE SPREAD OF PESTS) 73 68

OR
 PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE CHOPPED, 
SPRAYED, MOWED, PLOWED, OR BURNED) 71 63

OR  PREVENTION: (FIELD LEFT FALLOW PREVIOUS YEAR TO MANAGE INSECTS) 33 16
OR  PREVENTION: (NO-TILL OR MINIMUM TILL USED) 52 45

OR
 PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL TILL-
AGE) 45 56

OR
 PREVENTION: (SEED TREATED FOR INSECT OR DISEASE CONTROL AFTER 
PURCHASE) 64 57

OR
 AVOIDANCE: (CROP OR PLANT VARIETY CHOSEN FOR SPECIFIC PEST RESIS-
TANCE) 72 63

OR  AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 60 74

OR
 AVOIDANCE: (ROW SPACING, PLANT DENSITY, OR ROW DIRECTIONS ADJUST-
ED) 30 14

OR
 MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY DELIB-
ERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 91 84

OR
 MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR FAMI-
LY MEMBER) 54 44

OR  MONITORING: (SCOUTED FOR DISEASES) 89 91

OR
 MONITORING: (SCOUTED FOR INSECTS & MITES - BY FARM SUPPLY COMPANY 
OR CHEMICAL DEALER) 30 35

OR
 MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PARTNER, 
OR FAMILY MEMBER) 56 41

OR  MONITORING: (SCOUTED FOR INSECTS & MITES) 70 80

OR
 MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR FAMILY 
MEMBER) 53 44

OR  MONITORING: (SCOUTED FOR WEEDS) 100 100

STATE PEST MANAGEMENT PRACTICE

% OF AREA 

PLANTED 

% OF 

OPERATIONS 
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OR  MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 90 91

OR
 MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK THE 
ACTIVITY OF PESTS) 52 58

OR
 SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL BARRIERS 
MAINTAINED) 49 51

OR
 SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION USED 
TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 47 42

OR
 SUPPRESSION: (SCOUTING DATA COMPARED TO PUBLISHED INFORMATION 
TO ASSIST DECISIONS) 32 41

    

WA
 PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER FIELD WORK TO 
REDUCE SPREAD OF PESTS) 80 76

WA
 PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE CHOPPED, 
SPRAYED, MOWED, PLOWED, OR BURNED) 64 64

WA  PREVENTION: (FIELD LEFT FALLOW PREVIOUS YEAR TO MANAGE INSECTS) 50 44
WA  PREVENTION: (NO-TILL OR MINIMUM TILL USED) 67 59

WA
 PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL TILL-
AGE) 51 52

WA
 PREVENTION: (SEED TREATED FOR INSECT OR DISEASE CONTROL AFTER 
PURCHASE) 53 53

WA
 AVOIDANCE: (CROP OR PLANT VARIETY CHOSEN FOR SPECIFIC PEST RESIS-
TANCE) 72 73

WA  AVOIDANCE: (PLANTING OR HARVESTING DATES ADJUSTED) 35 41
WA  AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 69 69
WA  MONITORING: (FIELD MAPPING DATA USED TO ASSIST DECISIONS) 35 30

WA
 MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY DELIB-
ERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 73 79

WA
 MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR FAMI-
LY MEMBER) 71 67

WA  MONITORING: (SCOUTED FOR DISEASES) 92 94

WA
 MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PARTNER, 
OR FAMILY MEMBER) 71 59

WA  MONITORING: (SCOUTED FOR INSECTS & MITES) 67 65

WA
 MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR FAMILY 
MEMBER) 74 69

WA  MONITORING: (SCOUTED FOR WEEDS) 98 98
WA  MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 75 68

WA
 MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK THE 
ACTIVITY OF PESTS) 57 62

WA
 SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL BARRIERS 
MAINTAINED) 74 71

WA
SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION USED 
TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 41 41

STATE PEST MANAGEMENT PRACTICE
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PLANTED 

% OF 

OPERATIONS 
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Table 3. Adoption rates of pest management practices by percent of acres planted and percent of 
farming operations for durum and spring wheat production in Montana in 2012. Only practices adopted 
on 30% or more of acres planted are included in the table. Data obtained from USDA-NASS Pest 
Management Practices Survey. 

COMMODITY PEST MANAGEMENT PRACTICE

% OF AREA 

PLANTED 

% OF 

OPERATIONS 

WHEAT, DURUM
PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER 
FIELD WORK TO REDUCE SPREAD OF PESTS) 52 50

WHEAT, DURUM PREVENTION: (NO-TILL OR MINIMUM TILL USED) 62 65

WHEAT, DURUM
PREVENTION: (SEED TREATED FOR INSECT OR DISEASE CON-
TROL AFTER PURCHASE) 60 57

WHEAT, DURUM
AVOIDANCE: (CROP OR PLANT VARIETY CHOSEN FOR SPECIFIC 
PEST RESISTANCE) 43 42

WHEAT, DURUM AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 90 90

WHEAT, DURUM

MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL OR-
GANISMS BY CONDUCTING GENERAL OBSERVATIONS WHILE 
PERFORMING ROUTINE TASKS) 34 27

WHEAT, DURUM

MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGAN-
ISMS BY DELIBERATELY GOING TO THE CROP ACRES OR GROW-
ING AREAS) 64 72

WHEAT, DURUM
MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PART-
NER, OR FAMILY MEMBER) 95 96

WHEAT, DURUM MONITORING: (SCOUTED FOR DISEASES) 93 92

WHEAT, DURUM
MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, 
PARTNER, OR FAMILY MEMBER) 99 99

WHEAT, DURUM MONITORING: (SCOUTED FOR INSECTS & MITES) 87 83

WHEAT, DURUM
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PART-
NER, OR FAMILY MEMBER) 93 94

WHEAT, DURUM MONITORING: (SCOUTED FOR WEEDS) 98 99
WHEAT, DURUM MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 65 69

WHEAT, DURUM
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSI-
CAL BARRIERS MAINTAINED) 40 46

WHEAT, DURUM

SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF 
ACTION USED TO KEEP PEST FROM BECOMING RESISTANT TO 
PESTICIDES) 30 38

    

WHEAT, SPRING
PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER 
FIELD WORK TO REDUCE SPREAD OF PESTS) 62 53

WHEAT, SPRING
PREVENTION: (FIELD LEFT FALLOW PREVIOUS YEAR TO MANAGE 
INSECTS) 30 35

WHEAT, SPRING PREVENTION: (NO-TILL OR MINIMUM TILL USED) 79 71

WHEAT, SPRING
PREVENTION: (SEED TREATED FOR INSECT OR DISEASE CON-
TROL AFTER PURCHASE) 73 73
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WHEAT, SPRING
AVOIDANCE: (CROP OR PLANT VARIETY CHOSEN FOR SPECIFIC 
PEST RESISTANCE) 54 58

WHEAT, SPRING AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 73 71

WHEAT, SPRING

MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL OR-
GANISMS BY CONDUCTING GENERAL OBSERVATIONS WHILE 
PERFORMING ROUTINE TASKS) 38 41

WHEAT, SPRING

MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGAN-
ISMS BY DELIBERATELY GOING TO THE CROP ACRES OR GROW-
ING AREAS) 58 52

WHEAT, SPRING
MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PART-
NER, OR FAMILY MEMBER) 95 95

WHEAT, SPRING MONITORING: (SCOUTED FOR DISEASES) 86 80

WHEAT, SPRING
MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, 
PARTNER, OR FAMILY MEMBER) 95 96

WHEAT, SPRING MONITORING: (SCOUTED FOR INSECTS & MITES) 79 76

WHEAT, SPRING
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PART-
NER, OR FAMILY MEMBER) 96 96

WHEAT, SPRING MONITORING: (SCOUTED FOR WEEDS) 96 94
WHEAT, SPRING MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 60 58

WHEAT, SPRING
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSI-
CAL BARRIERS MAINTAINED) 56 64

WHEAT, SPRING

SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF 
ACTION USED TO KEEP PEST FROM BECOMING RESISTANT TO 
PESTICIDES) 30 28

COMMODITY PEST MANAGEMENT PRACTICE

% OF AREA 

PLANTED 

% OF 

OPERATIONS 
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Table 4. Adoption rates of pest management practices by percent of acres planted and percent of 
farming operations for fruit and nut production in Western states in 2011. Only practices adopted 
on 30% or more of acres planted are included in the table. Data obtained from USDA-NASS Pest 
Management Practices Survey.

STATE PEST MANAGEMENT PRACTICE

% OF AREA 

BEARING & 

NON-BEARING 

% OF 

OPERATIONS 

CA PREVENTION: (CROP ACRES CULTIVATED FOR WEED CONTROL) 65 46
CA PREVENTION: (CROP ACRES IRRIGATED) 99 93
CA PREVENTION: (CROP RESIDUES REMOVED OR BURNED DOWN) 52 37

CA
PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER FIELD 
WORK TO REDUCE SPREAD OF PESTS) 72 44

CA
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE 
CHOPPED, SPRAYED, MOWED, PLOWED, OR BURNED) 73 52

CA PREVENTION: (WATER MGMT PRACTICES USED) 60 43

CA
MONITORING: (DIAGNOSTIC LABORATORY SERVICES USED FOR PEST 
DETECTION VIA SOIL OR PLANT TISSUE ANALYSIS) 46 27

CA MONITORING: (FIELD MAPPING DATA USED TO ASSIST DECISIONS) 38 17
CA MONITORING: (SCOUTED - ESTABLISHED PROCESS USED) 63 40

CA
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY 
DELIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 79 63

CA MONITORING: (SCOUTED FOR DISEASES - BY EMPLOYEE) 34 13
CA MONITORING: (SCOUTED FOR DISEASES) 96 86
CA MONITORING: (SCOUTED FOR INSECTS & MITES - BY EMPLOYEE) 35 13
CA MONITORING: (SCOUTED FOR INSECTS & MITES) 96 85
CA MONITORING: (SCOUTED FOR WEEDS - BY EMPLOYEE) 36 15

CA
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 31 62

CA MONITORING: (SCOUTED FOR WEEDS) 95 86
CA MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 63 41

CA
MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK 
THE ACTIVITY OF PESTS) 60 36

CA
SUPPRESSION: (FLORAL LURES, ATTRACTANTS, REPELLANTS, PHER-
MONE TRAPS, OR BIOLOGICAL PEST CONTROLS USED) 38 25

CA
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL 
BARRIERS MAINTAINED) 58 44

CA
SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION 
USED TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 61 36

CA
SUPPRESSION: (SCOUTING DATA COMPARED TO PUBLISHED INFORMA-
TION TO ASSIST DECISIONS) 40 25

    
OR PREVENTION: (CROP ACRES CULTIVATED FOR WEED CONTROL) 46 33
OR PREVENTION: (CROP ACRES IRRIGATED) 92 75
OR PREVENTION: (CROP RESIDUES REMOVED OR BURNED DOWN) 44 48



39

OR
PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER FIELD 
WORK TO REDUCE SPREAD OF PESTS) 65 52

OR
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE 
CHOPPED, SPRAYED, MOWED, PLOWED, OR BURNED) 66 61

OR PREVENTION: (WATER MGMT PRACTICES USED) 43 26

OR
MONITORING: (DIAGNOSTIC LABORATORY SERVICES USED FOR PEST 
DETECTION VIA SOIL OR PLANT TISSUE ANALYSIS) 58 25

OR MONITORING: (FIELD MAPPING DATA USED TO ASSIST DECISIONS) 45 14
OR MONITORING: (SCOUTED - ESTABLISHED PROCESS USED) 74 40

OR
MONITORING: (SCOUTED - FOR PESTS DUE TO A PEST ADVISORY 
WARNING) 56 26

OR
MONITORING: (SCOUTED - FOR PESTS DUE TO A PEST DEVELOPMENT 
MODEL) 58 32

OR
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY 
DELIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 85 60

OR
MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 42 73

OR MONITORING: (SCOUTED FOR DISEASES) 97 83

OR
MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PART-
NER, OR FAMILY MEMBER) 41 72

OR MONITORING: (SCOUTED FOR INSECTS & MITES) 97 84

OR
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 47 78

OR MONITORING: (SCOUTED FOR WEEDS) 93 79
OR MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 94 68

OR
MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK 
THE ACTIVITY OF PESTS) 56 30

OR SUPPRESSION: (BIOLOGICAL PESTICIDES APPLIED) 43 20

OR
SUPPRESSION: (FLORAL LURES, ATTRACTANTS, REPELLANTS, PHER-
MONE TRAPS, OR BIOLOGICAL PEST CONTROLS USED) 67 40

OR
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL 
BARRIERS MAINTAINED) 66 43

OR
SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION 
USED TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 83 41

OR
SUPPRESSION: (SCOUTING DATA COMPARED TO PUBLISHED INFORMA-
TION TO ASSIST DECISIONS) 69 40

    
WA PREVENTION: (CROP ACRES CULTIVATED FOR WEED CONTROL) 53 63
WA PREVENTION: (CROP ACRES IRRIGATED) 99 98
WA PREVENTION: (CROP RESIDUES REMOVED OR BURNED DOWN) 30 12
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WA
PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER FIELD 
WORK TO REDUCE SPREAD OF PESTS) 74 31

WA
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE 
CHOPPED, SPRAYED, MOWED, PLOWED, OR BURNED) 89 90

WA PREVENTION: (WATER MGMT PRACTICES USED) 63 32

WA
MONITORING: (DIAGNOSTIC LABORATORY SERVICES USED FOR PEST 
DETECTION VIA SOIL OR PLANT TISSUE ANALYSIS) 57 28

WA MONITORING: (FIELD MAPPING DATA USED TO ASSIST DECISIONS) 65 14
WA MONITORING: (SCOUTED - ESTABLISHED PROCESS USED) 87 73

WA
MONITORING: (SCOUTED - FOR PESTS DUE TO A PEST ADVISORY 
WARNING) 57 47

WA
MONITORING: (SCOUTED - FOR PESTS DUE TO A PEST DEVELOPMENT 
MODEL) 78 24

WA
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY 
DELIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 95 80

WA
MONITORING: (SCOUTED FOR DISEASES - BY FARM SUPPLY COMPANY 
OR CHEMICAL DEALER) 32 12

WA MONITORING: (SCOUTED FOR DISEASES) 99 97

WA
MONITORING: (SCOUTED FOR INSECTS & MITES - BY FARM SUPPLY 
COMPANY OR CHEMICAL DEALER) 32 12

WA MONITORING: (SCOUTED FOR INSECTS & MITES) 99 97

WA
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 41 85

WA MONITORING: (SCOUTED FOR WEEDS) 98 95
WA MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 94 82

WA
MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK 
THE ACTIVITY OF PESTS) 76 35

WA SUPPRESSION: (BIOLOGICAL PESTICIDES APPLIED) 53 59

WA
SUPPRESSION: (FLORAL LURES, ATTRACTANTS, REPELLANTS, PHER-
MONE TRAPS, OR BIOLOGICAL PEST CONTROLS USED) 78 69

WA
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL 
BARRIERS MAINTAINED) 55 77

WA
SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION 
USED TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 89 75

WA
SUPPRESSION: (SCOUTING DATA COMPARED TO PUBLISHED INFORMA-
TION TO ASSIST DECISIONS) 72 38

STATE PEST MANAGEMENT PRACTICE
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Table 5. Adoption rates of pest management practices by percent of acres planted and percent of 
farming operations for barley production in Western states in 2011. Only practices adopted on 30% 
or more of acres planted are included in the table. Data obtained from USDA-NASS Pest Management 
Practices Survey.

STATE PEST MANAGEMENT PRACTICE

% OF AREA 

PLANTED 

% OF 

OPERATIONS 

AZ
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE CHOPPED, 
SPRAYED, MOWED, PLOWED, OR BURNED) 64 63

AZ PREVENTION: (NO-TILL OR MINIMUM TILL USED) 48 45

AZ
PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL 
TILLAGE) 61 61

AZ AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 80 81

AZ
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY DE-
LIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 72 74

AZ
MONITORING: (SCOUTED FOR DISEASES - BY FARM SUPPLY COMPANY OR 
CHEMICAL DEALER) 37 37

AZ
MONITORING: (SCOUTED FOR DISEASES - BY INDEPENDENT CROP CONSUL-
TANT OR COMMERICAL SCOUT) 38 43

AZ MONITORING: (SCOUTED FOR DISEASES) 64 67

AZ
MONITORING: (SCOUTED FOR INSECTS & MITES - BY FARM SUPPLY COMPA-
NY OR CHEMICAL DEALER) 33 34

AZ
MONITORING: (SCOUTED FOR INSECTS & MITES - BY INDEPENDENT CROP 
CONSULTANT OR COMMERICAL SCOUT) 47 48

AZ MONITORING: (SCOUTED FOR INSECTS & MITES) 75 77

AZ
MONITORING: (SCOUTED FOR WEEDS - BY FARM SUPPLY COMPANY OR 
CHEMICAL DEALER) 33 34

AZ
MONITORING: (SCOUTED FOR WEEDS - BY INDEPENDENT CROP CONSUL-
TANT OR COMMERICAL SCOUT) 37 40

AZ MONITORING: (SCOUTED FOR WEEDS) 84 88
    

CA
PREVENTION: (EQUIPMENT AND IMPLEMENTS CLEANED AFTER FIELD 
WORK TO REDUCE SPREAD OF PESTS) 43 51

CA
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE CHOPPED, 
SPRAYED, MOWED, PLOWED, OR BURNED) 32 33

CA
PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL 
TILLAGE) 70 56

CA
AVOIDANCE: (CROP OR PLANT VARIETY CHOSEN FOR SPECIFIC PEST RESIS-
TANCE) 44 15

CA AVOIDANCE: (PLANTING OR HARVESTING DATES ADJUSTED) 38 22

CA
AVOIDANCE: (ROW SPACING, PLANT DENSITY, OR ROW DIRECTIONS AD-
JUSTED) 30 14

CA
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY CON-
DUCTING GENERAL OBSERVATIONS WHILE PERFORMING ROUTINE TASKS) 40 34
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CA
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY DE-
LIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 42 47

CA
MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 67 81

CA
MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PARTNER, 
OR FAMILY MEMBER) 67 82

CA
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR FAMI-
LY MEMBER) 90 91

CA MONITORING: (SCOUTED FOR WEEDS) 82 80
    

CO
PREVENTION: (EQUIPMENT AND IMPLEMENTS CLEANED AFTER FIELD 
WORK TO REDUCE SPREAD OF PESTS) 58 43

CO
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE CHOPPED, 
SPRAYED, MOWED, PLOWED, OR BURNED) 75 78

CO PREVENTION: (NO-TILL OR MINIMUM TILL USED) 74 78

CO
PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL 
TILLAGE) 52 53

CO AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 73 84

CO
MONITORING: (DIAGNOSTIC LABORATORY SERVICES USED FOR PEST DE-
TECTION VIA SOIL OR PLANT TISSUE ANALYSIS) 33 35

CO MONITORING: (SCOUTED - ESTABLISHED PROCESS USED) 42 37

CO
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY DE-
LIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 81 86

CO
MONITORING: (SCOUTED FOR DISEASES - BY INDEPENDENT CROP CONSUL-
TANT OR COMMERICAL SCOUT) 44 46

CO
MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 45 43

CO MONITORING: (SCOUTED FOR DISEASES) 88 88

CO
MONITORING: (SCOUTED FOR INSECTS & MITES - BY INDEPENDENT CROP 
CONSULTANT OR COMMERICAL SCOUT) 42 42

CO
MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PARTNER, 
OR FAMILY MEMBER) 48 47

CO MONITORING: (SCOUTED FOR INSECTS & MITES) 91 95

CO
MONITORING: (SCOUTED FOR WEEDS - BY INDEPENDENT CROP CONSUL-
TANT OR COMMERICAL SCOUT) 40 42

CO
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR FAMI-
LY MEMBER) 50 49

CO MONITORING: (SCOUTED FOR WEEDS) 94 96
CO MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 46 46

CO
MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK THE 
ACTIVITY OF PESTS) 42 37
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CO
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL BARRI-
ERS MAINTAINED) 55 52

CO
SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION 
USED TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 38 43

    

ID
PREVENTION: (EQUIPMENT AND IMPLEMENTS CLEANED AFTER FIELD 
WORK TO REDUCE SPREAD OF PESTS) 46 37

ID
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE CHOPPED, 
SPRAYED, MOWED, PLOWED, OR BURNED) 48 52

ID PREVENTION: (NO-TILL OR MINIMUM TILL USED) 30 27

ID
PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL 
TILLAGE) 54 64

ID AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 58 58

ID
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY DE-
LIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 70 71

ID
MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 51 53

ID MONITORING: (SCOUTED FOR DISEASES) 90 83

ID
MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PARTNER, 
OR FAMILY MEMBER) 52 53

ID MONITORING: (SCOUTED FOR INSECTS & MITES) 88 79

ID
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR FAMI-
LY MEMBER) 58 64

ID MONITORING: (SCOUTED FOR WEEDS) 98 97
ID MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 67 52

ID
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL BARRI-
ERS MAINTAINED) 37 31

ID
SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION 
USED TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 44 34

    

MT
PREVENTION: (EQUIPMENT AND IMPLEMENTS CLEANED AFTER FIELD 
WORK TO REDUCE SPREAD OF PESTS) 44 30

MT PREVENTION: (NO-TILL OR MINIMUM TILL USED) 81 67

MT
PREVENTION: (SEED TREATED FOR INSECT OR DISEASE CONTROL AFTER 
PURCHASE) 75 57

MT AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 67 63

MT
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY DE-
LIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 66 58

MT
MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 90 85

MT MONITORING: (SCOUTED FOR DISEASES) 78 64
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MT
MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PARTNER, 
OR FAMILY MEMBER) 93 85

MT MONITORING: (SCOUTED FOR INSECTS & MITES) 70 58

MT
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR FAMI-
LY MEMBER) 94 87

MT MONITORING: (SCOUTED FOR WEEDS) 92 83
MT MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 65 48

MT
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL BARRI-
ERS MAINTAINED) 51 49

MT
SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION 
USED TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 34 22

    

OR
PREVENTION: (EQUIPMENT AND IMPLEMENTS CLEANED AFTER FIELD 
WORK TO REDUCE SPREAD OF PESTS) 53 42

OR PREVENTION: (NO-TILL OR MINIMUM TILL USED) 30 31

OR
PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL 
TILLAGE) 50 53

OR
PREVENTION: (SEED TREATED FOR INSECT OR DISEASE CONTROL AFTER 
PURCHASE) 33 42

OR
AVOIDANCE: (CROP OR PLANT VARIETY CHOSEN FOR SPECIFIC PEST RESIS-
TANCE) 34 20

OR AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 42 48

OR
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY DE-
LIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 62 52

OR
MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 68 64

OR MONITORING: (SCOUTED FOR DISEASES) 50 52

OR
MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PARTNER, 
OR FAMILY MEMBER) 70 63

OR MONITORING: (SCOUTED FOR INSECTS & MITES) 36 36

OR
MONITORING: (SCOUTED FOR WEEDS - BY FARM SUPPLY COMPANY OR 
CHEMICAL DEALER) 37 29

OR
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR FAMI-
LY MEMBER) 53 65

OR MONITORING: (SCOUTED FOR WEEDS) 72 69
OR MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 46 54
    

WA
PREVENTION: (EQUIPMENT AND IMPLEMENTS CLEANED AFTER FIELD 
WORK TO REDUCE SPREAD OF PESTS) 57 53

WA
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE CHOPPED, 
SPRAYED, MOWED, PLOWED, OR BURNED) 40 40

WA PREVENTION: (NO-TILL OR MINIMUM TILL USED) 59 45

STATE PEST MANAGEMENT PRACTICE

% OF AREA 

PLANTED 

% OF 

OPERATIONS 
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WA
PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL 
TILLAGE) 40 49

WA
PREVENTION: (SEED TREATED FOR INSECT OR DISEASE CONTROL AFTER 
PURCHASE) 37 36

WA
AVOIDANCE: (CROP OR PLANT VARIETY CHOSEN FOR SPECIFIC PEST RESIS-
TANCE) 45 37

WA AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 76 69

WA
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY DE-
LIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 85 71

WA
MONITORING: (SCOUTED FOR DISEASES - BY FARM SUPPLY COMPANY OR 
CHEMICAL DEALER) 34 29

WA
MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 60 68

WA MONITORING: (SCOUTED FOR DISEASES) 79 78

WA
MONITORING: (SCOUTED FOR INSECTS & MITES - BY FARM SUPPLY COMPA-
NY OR CHEMICAL DEALER) 34 25

WA
MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PARTNER, 
OR FAMILY MEMBER) 63 72

WA MONITORING: (SCOUTED FOR INSECTS & MITES) 66 64

WA
MONITORING: (SCOUTED FOR WEEDS - BY FARM SUPPLY COMPANY OR 
CHEMICAL DEALER) 32 27

WA
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR FAMI-
LY MEMBER) 62 71

WA MONITORING: (SCOUTED FOR WEEDS) 98 99
WA MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 57 56

WA
MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK THE 
ACTIVITY OF PESTS) 44 32

WA
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL BARRI-
ERS MAINTAINED) 60 58

WA
SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION 
USED TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 44 36

    

WY
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE CHOPPED, 
SPRAYED, MOWED, PLOWED, OR BURNED) 45 45

WY
PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL 
TILLAGE) 52 52

WY AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 78 76

WY
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY CON-
DUCTING GENERAL OBSERVATIONS WHILE PERFORMING ROUTINE TASKS) 30 26

WY
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY DE-
LIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 61 62

WY
MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 87 77

STATE PEST MANAGEMENT PRACTICE
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WY MONITORING: (SCOUTED FOR DISEASES) 38 38

WY
MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PARTNER, 
OR FAMILY MEMBER) 95 89

WY MONITORING: (SCOUTED FOR INSECTS & MITES) 48 45

WY
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR FAMI-
LY MEMBER) 80 83

WY MONITORING: (SCOUTED FOR WEEDS) 88 85

STATE PEST MANAGEMENT PRACTICE

% OF AREA 

PLANTED 

% OF 

OPERATIONS 
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Table 6. Adoption rates of pest management practices by percent of acres planted and percent of 
farming operations for vegetable production in Western states in 2010. Only practices adopted on 30% 
or more of acres planted are included in the table. Data obtained from USDA-NASS Pest Management 
Practices Survey.

STATE PEST MANAGEMENT PRACTICE

% OF AREA 

PLANTED 

% OF 

OPERATIONS 

AZ PREVENTION: (CROP ACRES CULTIVATED FOR WEED CONTROL) 98 96

AZ
PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER FIELD WORK 
TO REDUCE SPREAD OF PESTS) 68 63

AZ
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE CHOPPED, 
SPRAYED, MOWED, PLOWED, OR BURNED) 95 91

AZ
PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL 
TILLAGE) 74 78

AZ PREVENTION: (WATER MGMT PRACTICES USED) 82 72

AZ
AVOIDANCE: (CROP OR PLANT VARIETY CHOSEN FOR SPECIFIC PEST RESIS-
TANCE) 82 54

AZ
AVOIDANCE: (PLANTING LOCATIONS PLANNED TO AVOID CROSS INFESTA-
TION OF PESTS) 77 48

AZ AVOIDANCE: (PLANTING OR HARVESTING DATES ADJUSTED) 65 41
AZ AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 99 96

AZ
AVOIDANCE: (ROW SPACING, PLANT DENSITY, OR ROW DIRECTIONS AD-
JUSTED) 31 20

AZ
MONITORING: (DIAGNOSTIC LABORATORY SERVICES USED FOR PEST DE-
TECTION VIA SOIL OR PLANT TISSUE ANALYSIS) 84 62

AZ MONITORING: (SCOUTED - ESTABLISHED PROCESS USED) 84 65

AZ
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY 
DELIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 97 81

AZ
MONITORING: (SCOUTED FOR DISEASES - BY FARM SUPPLY COMPANY OR 
CHEMICAL DEALER) 46 55

AZ
MONITORING: (SCOUTED FOR DISEASES - BY INDEPENDENT CROP CON-
SULTANT OR COMMERICAL SCOUT) 38 32

AZ MONITORING: (SCOUTED FOR DISEASES) 100 94

AZ
MONITORING: (SCOUTED FOR INSECTS & MITES - BY FARM SUPPLY COM-
PANY OR CHEMICAL DEALER) 46 56

AZ
MONITORING: (SCOUTED FOR INSECTS & MITES - BY INDEPENDENT CROP 
CONSULTANT OR COMMERICAL SCOUT) 38 31

AZ MONITORING: (SCOUTED FOR INSECTS & MITES) 100 98

AZ
MONITORING: (SCOUTED FOR WEEDS - BY FARM SUPPLY COMPANY OR 
CHEMICAL DEALER) 37 39

AZ
MONITORING: (SCOUTED FOR WEEDS - BY INDEPENDENT CROP CONSUL-
TANT OR COMMERICAL SCOUT) 30 16

AZ MONITORING: (SCOUTED FOR WEEDS) 98 93
AZ MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 92 71



48

AZ
MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK THE 
ACTIVITY OF PESTS) 72 68

AZ SUPPRESSION: (BIOLOGICAL PESTICIDES APPLIED) 64 43

AZ
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL BARRI-
ERS MAINTAINED) 81 57

AZ
SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION 
USED TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 89 59

AZ
SUPPRESSION: (SCOUTING DATA COMPARED TO PUBLISHED INFORMATION 
TO ASSIST DECISIONS) 41 26

  
CA PREVENTION: (CROP ACRES CULTIVATED FOR WEED CONTROL) 69 78

CA
PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER FIELD WORK 
TO REDUCE SPREAD OF PESTS) 74 70

CA
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE CHOPPED, 
SPRAYED, MOWED, PLOWED, OR BURNED) 85 85

CA
PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL 
TILLAGE) 72 72

CA PREVENTION: (WATER MGMT PRACTICES USED) 73 70

CA
AVOIDANCE: (CROP OR PLANT VARIETY CHOSEN FOR SPECIFIC PEST RESIS-
TANCE) 50 47

CA
AVOIDANCE: (PLANTING LOCATIONS PLANNED TO AVOID CROSS INFESTA-
TION OF PESTS) 57 45

CA AVOIDANCE: (PLANTING OR HARVESTING DATES ADJUSTED) 34 32
CA AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 76 67

CA
AVOIDANCE: (ROW SPACING, PLANT DENSITY, OR ROW DIRECTIONS AD-
JUSTED) 46 41

CA
MONITORING: (DIAGNOSTIC LABORATORY SERVICES USED FOR PEST DE-
TECTION VIA SOIL OR PLANT TISSUE ANALYSIS) 63 47

CA MONITORING: (FIELD MAPPING DATA USED TO ASSIST DECISIONS) 38 37
CA MONITORING: (SCOUTED - ESTABLISHED PROCESS USED) 81 65

CA
MONITORING: (SCOUTED - FOR PESTS DUE TO A PEST ADVISORY WARN-
ING) 35 33

CA
MONITORING: (SCOUTED - FOR PESTS DUE TO A PEST DEVELOPMENT 
MODEL) 56 38

CA
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY 
DELIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 92 82

CA
MONITORING: (SCOUTED FOR DISEASES - BY INDEPENDENT CROP CON-
SULTANT OR COMMERICAL SCOUT) 38 32

CA MONITORING: (SCOUTED FOR DISEASES) 100 96

CA
MONITORING: (SCOUTED FOR INSECTS & MITES - BY INDEPENDENT CROP 
CONSULTANT OR COMMERICAL SCOUT) 38 31

CA MONITORING: (SCOUTED FOR INSECTS & MITES) 100 97
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CA
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR FAM-
ILY MEMBER) 36 50

CA MONITORING: (SCOUTED FOR WEEDS) 99 95
CA MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 87 68

CA
MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK THE 
ACTIVITY OF PESTS) 75 55

CA SUPPRESSION: (BIOLOGICAL PESTICIDES APPLIED) 41 29

CA
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL BARRI-
ERS MAINTAINED) 31 53

CA
SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION 
USED TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 67 57

CA
SUPPRESSION: (SCOUTING DATA COMPARED TO PUBLISHED INFORMATION 
TO ASSIST DECISIONS) 57 44

  
CO PREVENTION: (CROP ACRES CULTIVATED FOR WEED CONTROL) 100 92

CO
PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER FIELD WORK 
TO REDUCE SPREAD OF PESTS) 50 59

CO
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE CHOPPED, 
SPRAYED, MOWED, PLOWED, OR BURNED) 92 83

CO
PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL 
TILLAGE) 50 63

CO AVOIDANCE: (PLANTING OR HARVESTING DATES ADJUSTED) 44 38
CO AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 57 61

CO
MONITORING: (DIAGNOSTIC LABORATORY SERVICES USED FOR PEST DE-
TECTION VIA SOIL OR PLANT TISSUE ANALYSIS) 52 30

CO MONITORING: (SCOUTED - ESTABLISHED PROCESS USED) 61 48

CO
MONITORING: (SCOUTED - FOR PESTS DUE TO A PEST ADVISORY WARN-
ING) 36 23

CO
MONITORING: (SCOUTED - FOR PESTS DUE TO A PEST DEVELOPMENT 
MODEL) 52 27

CO
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY 
DELIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 69 58

CO
MONITORING: (SCOUTED FOR DISEASES - BY FARM SUPPLY COMPANY OR 
CHEMICAL DEALER) 35 19

CO
MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 32 59

CO MONITORING: (SCOUTED FOR DISEASES) 94 85

CO
MONITORING: (SCOUTED FOR INSECTS & MITES - BY FARM SUPPLY COM-
PANY OR CHEMICAL DEALER) 34 18

CO
MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PARTNER, 
OR FAMILY MEMBER) 34 62

CO MONITORING: (SCOUTED FOR INSECTS & MITES) 97 90
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CO
MONITORING: (SCOUTED FOR WEEDS - BY FARM SUPPLY COMPANY OR 
CHEMICAL DEALER) 34 18

CO
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR FAM-
ILY MEMBER) 34 62

CO MONITORING: (SCOUTED FOR WEEDS) 97 90
CO MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 59 42

CO
MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK THE 
ACTIVITY OF PESTS) 62 50

CO
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL BARRI-
ERS MAINTAINED) 56 48

CO
SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION 
USED TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 61 40

CO
SUPPRESSION: (SCOUTING DATA COMPARED TO PUBLISHED INFORMATION 
TO ASSIST DECISIONS) 37 25

  
OR PREVENTION: (CROP ACRES CULTIVATED FOR WEED CONTROL) 57 73

OR
PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER FIELD WORK 
TO REDUCE SPREAD OF PESTS) 74 58

OR
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE CHOPPED, 
SPRAYED, MOWED, PLOWED, OR BURNED) 74 73

OR PREVENTION: (NO-TILL OR MINIMUM TILL USED) 51 24

OR
PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL 
TILLAGE) 73 66

OR PREVENTION: (WATER MGMT PRACTICES USED) 53 46

OR
AVOIDANCE: (CROP OR PLANT VARIETY CHOSEN FOR SPECIFIC PEST RESIS-
TANCE) 46 40

OR
AVOIDANCE: (PLANTING LOCATIONS PLANNED TO AVOID CROSS INFESTA-
TION OF PESTS) 42 47

OR AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 80 76

OR
AVOIDANCE: (ROW SPACING, PLANT DENSITY, OR ROW DIRECTIONS AD-
JUSTED) 38 27

OR
MONITORING: (DIAGNOSTIC LABORATORY SERVICES USED FOR PEST DE-
TECTION VIA SOIL OR PLANT TISSUE ANALYSIS) 50 28

OR MONITORING: (SCOUTED - ESTABLISHED PROCESS USED) 57 45

OR
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY 
DELIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 81 70

OR
MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 54 44

OR MONITORING: (SCOUTED FOR DISEASES) 97 86

OR
MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PARTNER, 
OR FAMILY MEMBER) 54 42

OR MONITORING: (SCOUTED FOR INSECTS & MITES) 99 90
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OR
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR FAM-
ILY MEMBER) 57 50

OR MONITORING: (SCOUTED FOR WEEDS) 99 89
OR MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 90 79

OR
MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK THE 
ACTIVITY OF PESTS) 55 42

OR
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL BARRI-
ERS MAINTAINED) 56 47

OR
SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION 
USED TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 71 59

OR
SUPPRESSION: (SCOUTING DATA COMPARED TO PUBLISHED INFORMATION 
TO ASSIST DECISIONS) 39 36

  
WA PREVENTION: (CROP ACRES CULTIVATED FOR WEED CONTROL) 90 82

WA
PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER FIELD WORK 
TO REDUCE SPREAD OF PESTS) 91 69

WA
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE CHOPPED, 
SPRAYED, MOWED, PLOWED, OR BURNED) 91 74

WA PREVENTION: (NO-TILL OR MINIMUM TILL USED) 53 34

WA
PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL 
TILLAGE) 72 62

WA PREVENTION: (WATER MGMT PRACTICES USED) 35 39
WA AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 82 73

WA
MONITORING: (DIAGNOSTIC LABORATORY SERVICES USED FOR PEST DE-
TECTION VIA SOIL OR PLANT TISSUE ANALYSIS) 57 40

WA MONITORING: (FIELD MAPPING DATA USED TO ASSIST DECISIONS) 36 14
WA MONITORING: (SCOUTED - ESTABLISHED PROCESS USED) 83 52

WA
MONITORING: (SCOUTED - FOR PESTS DUE TO A PEST ADVISORY WARN-
ING) 47 23

WA
MONITORING: (SCOUTED - FOR PESTS DUE TO A PEST DEVELOPMENT 
MODEL) 59 28

WA
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY 
DELIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 98 73

WA MONITORING: (SCOUTED FOR DISEASES - BY EMPLOYEE) 38 12
WA MONITORING: (SCOUTED FOR DISEASES) 99 96
WA MONITORING: (SCOUTED FOR INSECTS & MITES - BY EMPLOYEE) 37 12
WA MONITORING: (SCOUTED FOR INSECTS & MITES) 100 98
WA MONITORING: (SCOUTED FOR WEEDS - BY EMPLOYEE) 38 12
WA MONITORING: (SCOUTED FOR WEEDS) 100 97
WA MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 91 59

WA
MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK THE 
ACTIVITY OF PESTS) 89 51
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WA
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL BARRI-
ERS MAINTAINED) 60 54

WA
SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION 
USED TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 51 40

WA
SUPPRESSION: (SCOUTING DATA COMPARED TO PUBLISHED INFORMATION 
TO ASSIST DECISIONS) 50 30
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Table 7. Adoption rates of pest management practices by percent of acres planted and percent of 
farming operations for fall potato production in Western states in 2009. Only practices adopted on 30% 
or more of acres planted are included in the table. Data obtained from USDA-NASS Pest Management 
Practices Survey.

STATE PEST MANAGEMENT PRACTICE

% OF AREA 

PLANTED 

% OF 

OPERATIONS 

CO
PREVENTION: (BENEFICIAL INSECT OR VERTEBRATE HABITAT MAIN-
TAINED) 59 52

CO
PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER FIELD 
WORK TO REDUCE SPREAD OF PESTS) 100 100

CO
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE 
CHOPPED, SPRAYED, MOWED, PLOWED, OR BURNED) 85 89

CO PREVENTION: (NO-TILL OR MINIMUM TILL USED) 60 57

CO
PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL 
TILLAGE) 69 70

CO
PREVENTION: (SEED TREATED FOR INSECT OR DISEASE CONTROL AFTER 
PURCHASE) 88 88

CO PREVENTION: (WATER MGMT PRACTICES USED) 94 91

CO
AVOIDANCE: (CROP OR PLANT VARIETY CHOSEN FOR SPECIFIC PEST 
RESISTANCE) 66 62

CO
AVOIDANCE: (PLANTING LOCATIONS PLANNED TO AVOID CROSS INFES-
TATION OF PESTS) 47 40

CO AVOIDANCE: (PLANTING OR HARVESTING DATES ADJUSTED) 78 77
CO AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 91 89

CO
AVOIDANCE: (ROW SPACING, PLANT DENSITY, OR ROW DIRECTIONS 
ADJUSTED) 51 46

CO
MONITORING: (DIAGNOSTIC LABORATORY SERVICES USED FOR PEST 
DETECTION VIA SOIL OR PLANT TISSUE ANALYSIS) 97 94

CO MONITORING: (FIELD MAPPING DATA USED TO ASSIST DECISIONS) 43 39
CO MONITORING: (SCOUTED - ESTABLISHED PROCESS USED) 61 57

CO
MONITORING: (SCOUTED - FOR PESTS DUE TO A PEST DEVELOPMENT 
MODEL) 45 38

CO
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY 
DELIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 87 90

CO
MONITORING: (SCOUTED FOR DISEASES - BY INDEPENDENT CROP CON-
SULTANT OR COMMERICAL SCOUT) 59 60

CO
MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 41 40

CO MONITORING: (SCOUTED FOR DISEASES) 89 87

CO
MONITORING: (SCOUTED FOR INSECTS & MITES - BY INDEPENDENT 
CROP CONSULTANT OR COMMERICAL SCOUT) 59 60

CO
MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PART-
NER, OR FAMILY MEMBER) 41 40

CO MONITORING: (SCOUTED FOR INSECTS & MITES) 89 87
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CO
MONITORING: (SCOUTED FOR WEEDS - BY INDEPENDENT CROP CON-
SULTANT OR COMMERICAL SCOUT) 59 60

CO
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 41 40

CO MONITORING: (SCOUTED FOR WEEDS) 89 87
CO MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 76 67

CO
MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK 
THE ACTIVITY OF PESTS) 84 82

CO
SUPPRESSION: (BUFFER STRIPS OR BORDER ROWS MAINTAINED TO 
ISOLATE ORGANIC FROM NON ORGANIC CROPS) 41 35

CO
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL 
BARRIERS MAINTAINED) 52 51

CO
SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION 
USED TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 58 52

CO
SUPPRESSION: (SCOUTING DATA COMPARED TO PUBLISHED INFORMA-
TION TO ASSIST DECISIONS) 35 33

    

ID
PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER FIELD 
WORK TO REDUCE SPREAD OF PESTS) 83 83

ID
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE 
CHOPPED, SPRAYED, MOWED, PLOWED, OR BURNED) 75 73

ID
PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL 
TILLAGE) 62 64

ID
PREVENTION: (SEED TREATED FOR INSECT OR DISEASE CONTROL AFTER 
PURCHASE) 82 83

ID PREVENTION: (WATER MGMT PRACTICES USED) 59 58
ID AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 87 91

ID
MONITORING: (DIAGNOSTIC LABORATORY SERVICES USED FOR PEST 
DETECTION VIA SOIL OR PLANT TISSUE ANALYSIS) 48 46

ID MONITORING: (FIELD MAPPING DATA USED TO ASSIST DECISIONS) 37 39
ID MONITORING: (SCOUTED - ESTABLISHED PROCESS USED) 41 43

ID
MONITORING: (SCOUTED - FOR PESTS DUE TO A PEST DEVELOPMENT 
MODEL) 30 27

ID
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY 
DELIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 81 77

ID
MONITORING: (SCOUTED FOR DISEASES - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 47 49

ID MONITORING: (SCOUTED FOR DISEASES) 98 98

ID
MONITORING: (SCOUTED FOR INSECTS & MITES - BY OPERATOR, PART-
NER, OR FAMILY MEMBER) 45 48

ID MONITORING: (SCOUTED FOR INSECTS & MITES) 98 98
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ID
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 50 51

ID MONITORING: (SCOUTED FOR WEEDS) 99 99
ID MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 72 72

ID
MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK 
THE ACTIVITY OF PESTS) 51 51

ID
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL 
BARRIERS MAINTAINED) 65 66

ID
SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION 
USED TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 65 65

ID
SUPPRESSION: (SCOUTING DATA COMPARED TO PUBLISHED INFORMA-
TION TO ASSIST DECISIONS) 39 36

    

WA
PREVENTION: (EQUIPMENT & IMPLEMENTS CLEANED AFTER FIELD 
WORK TO REDUCE SPREAD OF PESTS) 82 69

WA
PREVENTION: (FIELD EDGES, DITCHES, OR FENCE LINES WERE 
CHOPPED, SPRAYED, MOWED, PLOWED, OR BURNED) 80 83

WA PREVENTION: (NO-TILL OR MINIMUM TILL USED) 35 27

WA
PREVENTION: (PLOWED DOWN CROP RESIDUE USING CONVENTIONAL 
TILLAGE) 75 77

WA
PREVENTION: (SEED TREATED FOR INSECT OR DISEASE CONTROL AFTER 
PURCHASE) 83 68

WA PREVENTION: (WATER MGMT PRACTICES USED) 46 43

WA
AVOIDANCE: (PLANTING LOCATIONS PLANNED TO AVOID CROSS INFES-
TATION OF PESTS) 48 40

WA AVOIDANCE: (ROTATED CROPS DURING PAST 3 YEARS) 95 95

WA
MONITORING: (DIAGNOSTIC LABORATORY SERVICES USED FOR PEST 
DETECTION VIA SOIL OR PLANT TISSUE ANALYSIS) 76 64

WA MONITORING: (FIELD MAPPING DATA USED TO ASSIST DECISIONS) 40 33
WA MONITORING: (SCOUTED - ESTABLISHED PROCESS USED) 69 66

WA
MONITORING: (SCOUTED - FOR PESTS DUE TO A PEST ADVISORY 
WARNING) 71 57

WA
MONITORING: (SCOUTED - FOR PESTS DUE TO A PEST DEVELOPMENT 
MODEL) 42 39

WA
MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY 
DELIBERATELY GOING TO THE CROP ACRES OR GROWING AREAS) 99 91

WA MONITORING: (SCOUTED FOR DISEASES - BY EMPLOYEE) 31 29

WA
MONITORING: (SCOUTED FOR DISEASES - BY FARM SUPPLY COMPANY 
OR CHEMICAL DEALER) 36 30

WA MONITORING: (SCOUTED FOR DISEASES) 100 99
WA MONITORING: (SCOUTED FOR INSECTS & MITES - BY EMPLOYEE) 31 29
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% OF AREA 
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% OF 

OPERATIONS 
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WA
MONITORING: (SCOUTED FOR INSECTS & MITES - BY FARM SUPPLY 
COMPANY OR CHEMICAL DEALER) 37 31

WA MONITORING: (SCOUTED FOR INSECTS & MITES) 100 99
WA MONITORING: (SCOUTED FOR WEEDS - BY EMPLOYEE) 32 30

WA
MONITORING: (SCOUTED FOR WEEDS - BY FARM SUPPLY COMPANY OR 
CHEMICAL DEALER) 35 29

WA
MONITORING: (SCOUTED FOR WEEDS - BY OPERATOR, PARTNER, OR 
FAMILY MEMBER) 30 37

WA MONITORING: (SCOUTED FOR WEEDS) 98 98
WA MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 93 86

WA
MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK 
THE ACTIVITY OF PESTS) 83 71

WA
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL 
BARRIERS MAINTAINED) 47 49

WA
SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION 
USED TO KEEP PEST FROM BECOMING RESISTANT TO PESTICIDES) 93 84

WA
SUPPRESSION: (SCOUTING DATA COMPARED TO PUBLISHED INFORMA-
TION TO ASSIST DECISIONS) 37 36
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% OF 

OPERATIONS 



57

Table 8. Adoption rates of pest management practices by percent of operations for stored grain in 
Western states in 2009. Only practices adopted by 30% or more of operations in at least one state are 
included in the table. Data obtained from USDA-NASS Pest Management Practices Survey.

% OF OPERATIONS

PERIOD PEST MANAGEMENT PRACTICE CO ID MT OR WA

MARKETING YEAR CLEANING ACTIVITIES: (CLEAN AERATION DUCTS) 54 77 39 74 80

MARKETING YEAR
CLEANING ACTIVITIES: (CONTROL VEGETATION 
AROUND STORAGE) 82 94 99 88 92

MARKETING YEAR CLEANING ACTIVITIES: (CORE BINS AFTER FILLING) 57 58 50 40 63
MARKETING YEAR CLEANING ACTIVITIES: (FUMIGATE EMPTY STORAGE) 37 12 18 21 27
MARKETING YEAR CLEANING ACTIVITIES: (PICK UP SPILLED CROP) 84 99 93 86 96

MARKETING YEAR
CLEANING ACTIVITIES: (SWEEP OR VACUUM EMPTY 
STORAGE) 77 93 88 91 98

MARKETING YEAR
FUMIGATION SCHEDULE: (BASED ON STORAGE SAM-
PLES) 41 43 19 42 18

MARKETING YEAR
FUMIGATION SCHEDULE: (BASED ON VISUAL INSPEC-
TION) 50 30 62 52 44

MARKETING YEAR MECHANICAL DEVICES: (AERATION CONTROLLER) 40 71 24 66 63

MARKETING YEAR
MECHANICAL DEVICES: (PHOSPHINE PELLET DISPENS-
ER) 5 63 2 8 38

MARKETING YEAR MECHANICAL DEVICES: (POWER PROBE) 18 50 19 0 1
MARKETING YEAR MECHANICAL DEVICES: (PROTEIN ANALYZER) 57 65 82 60 70
MARKETING YEAR MECHANICAL DEVICES: (TEMPERATURE CABLE) 39 14 1 14 9
       

 FALL & WINTER
INSPECTED FOR INSECTS: (CONCRETE SILOS, DO NOT 
HAVE STRUCTURE) 42 38 74 42 19

 FALL & WINTER
INSPECTED FOR INSECTS: (CONCRETE SILOS, MONTH-
LY) 18 46 9 46 45

 FALL & WINTER INSPECTED FOR INSECTS: (CONCRETE SILOS, WEEKLY) 32 12 5 8 11

 FALL & WINTER
INSPECTED FOR INSECTS: (OTHER STRUCTURES, DO 
NOT HAVE STRUCTURE) 76 44 53 69 27

 FALL & WINTER
INSPECTED FOR INSECTS: (OTHER STRUCTURES, 
MONTHLY) 3 52 14 22 40

 FALL & WINTER
INSPECTED FOR INSECTS: (STEEL BINS & TANKS, DO 
NOT HAVE STRUCTURE) 9 6 17 58 10

 FALL & WINTER
INSPECTED FOR INSECTS: (STEEL BINS & TANKS, 
MONTHLY) 34 59 23 31 47

 FALL & WINTER
INSPECTED FOR INSECTS: (STEEL BINS & TANKS, WEEK-
LY) 33 15 5 4 16

 FALL & WINTER
MEASURED TEMPERATURE: (CONCRETE SILOS, DO 
NOT HAVE STRUCTURE) 42 38 74 42 19

 FALL & WINTER
MEASURED TEMPERATURE: (CONCRETE SILOS, 
MONTHLY) 8 37 4 30 26
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 FALL & WINTER
MEASURED TEMPERATURE: (OTHER STRUCTURES, DO 
NOT HAVE STRUCTURE) 76 44 53 69 27

 FALL & WINTER
MEASURED TEMPERATURE: (OTHER STRUCTURES, 
MONTHLY) 2 40 3 16 22

 FALL & WINTER
MEASURED TEMPERATURE: (STEEL BINS & TANKS, 
MONTHLY) 15 54 4 14 29

 FALL & WINTER
MEASURED TEMPERATURE: (STEEL BINS & TANKS, 
WEEKLY) 32 10 1 4 6

       

 SPRING & SUMMER
INSPECTED FOR INSECTS: (CONCRETE SILOS, DO NOT 
HAVE STRUCTURE) 42 38 74 42 19

 SPRING & SUMMER
INSPECTED FOR INSECTS: (CONCRETE SILOS, MONTH-
LY) 18 46 11 46 42

 SPRING & SUMMER
INSPECTED FOR INSECTS: (OTHER STRUCTURES, DO 
NOT HAVE STRUCTURE) 76 44 53 69 27

 SPRING & SUMMER
INSPECTED FOR INSECTS: (OTHER STRUCTURES, 
MONTHLY) 3 52 17 22 34

 SPRING & SUMMER
INSPECTED FOR INSECTS: (STEEL BINS & TANKS, DO 
NOT HAVE STRUCTURE) 9 6 17 58 10

 SPRING & SUMMER
INSPECTED FOR INSECTS: (STEEL BINS & TANKS, 
MONTHLY) 35 58 27 31 45

 SPRING & SUMMER
MEASURED TEMPERATURE: (CONCRETE SILOS, DO 
NOT HAVE STRUCTURE) 42 38 74 42 19

 SPRING & SUMMER
MEASURED TEMPERATURE: (CONCRETE SILOS, DO 
NOT MONITOR) 11 14 21 21 40

 SPRING & SUMMER
MEASURED TEMPERATURE: (CONCRETE SILOS, 
MONTHLY) 8 37 4 30 20

 SPRING & SUMMER
MEASURED TEMPERATURE: (OTHER STRUCTURES, DO 
NOT HAVE STRUCTURE) 76 44 53 69 27

 SPRING & SUMMER
MEASURED TEMPERATURE: (OTHER STRUCTURES, 
MONTHLY) 2 40 3 16 17

 SPRING & SUMMER
MEASURED TEMPERATURE: (STEEL BINS & TANKS, DO 
NOT HAVE STRUCTURE) 9 6 17 58 10

 SPRING & SUMMER
MEASURED TEMPERATURE: (STEEL BINS & TANKS, 
MONTHLY) 17 54 4 14 21

% OF OPERATIONS

PERIOD PEST MANAGEMENT PRACTICE CO ID MT OR WA
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Table 9. Adoption rates of pest management practices by percent by percent of operations for nursery 
DQG�ÀRULFXOWXUH�SURGXFWLRQ�LQ�:HVWHUQ�VWDWHV�LQ�������2QO\�SUDFWLFHV�DGRSWHG�RQ�����RU�PRUH�RI�
operations in either California or Oregon are included in the table. Data obtained from USDA-NASS 
Pest Management Practices Survey.

% OF 

OPERATIONS

PEST MANAGEMENT PRACTICE CA OR

PREVENTION: (BENCHES OR OTHER PLATFORM DEVICES SANITIZED BETWEEN USES) 42 24
PREVENTION: (CONTAINERS SANITIZED BETWEEN USES) 44 24
PREVENTION: (FIELD OR GREENHOUSE BORDERS OR LANES WERE TILLED, MOWED, OR 
BURNED) 37 63
PREVENTION: (INCOMING STOCK INSPECTED) 57 50
PREVENTION: (INFECTED PLANTS OR PLANT PARTS REMOVED OR PRUNED) 68 90
PREVENTION: (WATER MGMT PRACTICES USED) 43 27
AVOIDANCE: (CROP OR PLANT VARIETY CHOSEN FOR SPECIFIC PEST RESISTANCE) 33 29
AVOIDANCE: (GREENHOUSE SCREENING USED) 34 17
AVOIDANCE: (PLANT DENSITY ADJUSTED) 39 60
AVOIDANCE: (PLANTS ELEVATED) 32 46
AVOIDANCE: (STERILIZED GROWING MEDIA USED) 38 35
MONITORING: (INSECT TRAPS USED FOR PEST DETECTION) 38 8

MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY CONDUCTING GENERAL 
OBSERVATIONS WHILE PERFORMING ROUTINE TASKS) 79 74

MONITORING: (SCOUTED - FOR PESTS OR BENEFICIAL ORGANISMS BY DELIBERATELY GOING TO 
THE CROP ACRES OR GROWING AREAS) 31 10
MONITORING: (WEATHER DATA USED TO ASSIST DECISIONS) 58 76
MONITORING: (WRITTEN OR ELECTRONIC RECORDS KEPT TO TRACK THE ACTIVITY OF PESTS) 31 6
SUPPRESSION: (GREENHOUSE RELATIVE HUMIDITY MODIFIED) 44 62
SUPPRESSION: (GREENHOUSE TEMPERATURE MODIFIED) 32 62
SUPPRESSION: (GREENHOUSE VENTILATED) 55 46
SUPPRESSION: (GROUND COVERS, MULCHES, OR OTHER PHYSICAL BARRIERS MAINTAINED) 47 66

SUPPRESSION: (PESTICIDES WITH DIFFERENT MECHANISMS OF ACTION USED TO KEEP PEST 
FROM BECOMING RESISTANT TO PESTICIDES) 49 26
SUPPRESSION: (PLANT TISSUE DRYNESS MGMT USED) 43 50

SUPPRESSION: (RECOMMENDATIONS FOR PEST CONTROL OR PESTICIDE USE, MOSTLY FROM 
FARM SUPPLY OR CHEMICAL DEALER) 44 61
SUPPRESSION: (OBTAIN PESTICIDES MOSTLY FROM CHEMICAL DEALER) 78 93
SUPPRESSION: (APPLY PESTICIDES BASED MOSTLY ON A PREVENTATIVE SCHEDULE) 33 26

SUPPRESSION: (APPLY PESTICIDES BASED MOSTLY ON SCOUTING DATA & YOUR ESTABLISHED 
THRESHOLDS) 41 63
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DJHPHQW�FRQVXOWDQWV�DQG�JURZHUV��-RXUQDO�RI�,QWHJUDWHG�3HVW�0DQDJHPHQW���������

*RRGKXH��5DFKDHO�(��.DUHQ�.ORQVN\�DQG�6DQGHHS�0RKDSDWUD���������&DQ�DQ�HGXDWLRQ�SUR�
JUDP�EH�D�VXEVWLWXWH�IRU�D�UHJXODWRU\�SURJUDP�WKDW�EDQV�SHVWLFLGHV"�(YLGHQFH�IURP�D�
SDQHO�VHOHFWLRQ�PRGHO��$PHULFDQ�-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV����������������

*UDVVZLW]��7�5��DQG�*RPH]��5�(���������,QWHJUDWHG�3HVW�0DQDJHPHQW��,30���$GGUHVVLQJ�
VPDOO�VFDOH�IDUPHU�QHHGV�LQ�1HZ�0H[LFR��3RVWHU�SUHVHQWHG�DW�WKH��WK�1DWLRQDO�6PDOO�
)DUP�&RQIHUHQFH��0HPSKLV��71��6HSWHPEHU�������������

*URJDQ��.�$��DQG�5DFKHO�(��*RRGKXH���������&LWUXV�JURZHUV�YDU\�LQ�WKHLU�DGRSWLRQ�RI�ELRORJ�
LFDO�FRQWURO��&DOLIRUQLD�$JULFXOWXUH����������

*XEOHU��:�'���5�-��6PLWK��/�*��9DUHOD��6��9DVTXH]��-�-��6WDSOHWRQ�DQG�$�+��3XUFHOO���������
3RZGHU\�PLOGHZ��,1��8&�,30�*UDSH�3HVW�0DQDJHPHQW�*XLGHOLQHV��$YDLODEOH�RQOLQH�DW�
KWWS���ZZZ�LSP�XFGDYLV�HGX�30*�U����������KWPO 

+DUD��$UQROG�+���������+DZDL·L�,30��$QQXDO�8+�([WHQVLRQ�,30�UHSRUW��$YDLODEOH�RQOLQH�DW�
KWWS���ZZZ�FWDKU�KDZDLL�HGX�KDUDD� 

http://enhancedbc.tfrec.wsu.edu/
http://enhancedbc.tfrec.wsu.edu/
http://enhancedbc.tfrec.wsu.edu/
http://www.ipm.ucdavis.edu/PMG/r302100311.html
http://www.ctahr.hawaii.edu/haraa/
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+LOOLV��9LFNHQ��0DUN�/XEHOO��.HQGUD�%DXPJDUWQHU�DQG�-RQDWKDQ�.DSODQ���������$GRSWLRQ�RI�
SUHYHQWDWLYH�GLVHDVH�PDQDJHPHQW�SUDFWLFHV��&HQWHU�IRU�(QYLURQPHQWDO�3ROLF\�DQG�%H�
KDYLRU��8QLYHUVLW\�RI�&DOLIRUQLD�'DYLV��$YDLODEOH�RQOLQH�DW�KWWS���HQYLURQPHQWDOSROLF\�
XFGDYLV�HGX�SURMHFW�DGRSWLRQ�SUHYHQWDWLYH�SODQW�GLVHDVH�PDQDJHPHQW�SUDFWLFHV

-RQHV��9LQFHQW�3���-D\�)��%UXQQHU��*DU\�*��*URYH��%UDG�3HWLW��*HUDOG�9��7DQJUHQ�DQG�:HQG\�(��
-RQHV���������$�ZHE�EDVHG�GHFLVLRQ�VXSSRUW�V\VWHP�WR�HQKDQFH�,30�SURJUDPV�LQ�:DVK�
LQJWRQ�WUHH�IUXLW��3HVW�0DQDJHPHQW�6FLHQFH�������������

.DLVHU��&OLYH��/HQ�&RRS�DQG�.HYLQ�0DVWHUVRQ���������,PSDFWV�DQG�RXWFRPHV�RI�LQWHJUDWHG�
SHVW�PDQDJHPHQW�H[WHQVLRQ�SURJUDPV�LQ�8PDWLOOR�&RXQW\��2UHJRQ��+RUW6FLHQFH�������
Supplement:S242.

.RLNH��6�7��DQG�5�0��'DYLV���������/HWWXFH�0RVDLF��In��8&�,30�/HWWXFH�3HVW�0DQDJHPHQW�
Guidelines. Available online at KWWS���ZZZ�LSP�XFGDYLV�HGX�30*�U����������KWPO 

/DQJKDP��0�$�&���+�)��6FKZDUW]��6�$��7RLQ��-��*RORG��-��/D)RUHVW�DQG�.�)��&DUGZHOO���������
/HJXPH�LSP3,3(��$�QHZ�RSWLRQ�IRU�JHQHUDWLQJ�VXPPDUL]LQJ��DQG�GLVVHPLQDWLQJ�UH�
DO�WLPH�SHVW�GDWD�WR�VWDNHKROGHUV��-RXUQDO�RI�,QWHJUDWHG�3HVW�0DQDJHPHQW��'2,��KWWS���
G[�GRL�RUJ���������,30������

/\EEHUW��7UDYLV�-���1LFKRODV�0DJQDQ�DQG�:��'RXJODV�*XEOHU���������0XOWL�GLPHQVLRQDO�UH�
VSRQVHV�WR�ULVN�LQIRUPDWLRQ��+RZ�GR�ZLQHJUDSH�JURZHUV�UHVSRQG�WR�GLVHDVH�IRUHFDVWV�DQG�
WR�ZKDW�HQYLURQPHQWDO�HͿHFW"�5REHUW�0RQGDYL�,QVWLWXWH���&HQWHU�IRU�:LQH�(FRQRPLFV��
8QLYHUVLW\�RI�&DOLIRUQLD�����SDJHV��$YDLODEOH�RQOLQH�DW�KWWS���YLQHFRQ�XFGDYLV�HGX�SXEOL�
FDWLRQV�FZH�����SGI 

0RQWHUH\�&RXQW\�$JULFXOWXUDO�&RPPLVVLRQHU���������+RVW�IUHH�DQG�GLVHDVH�FRQWURO�SUR�
grams. Available online at KWWS���DJ�FR�PRQWHUH\�FD�XV�SDJHV�KRVW�IUHH�GLVHDVH�FRQWURO�
programs 

0XUUD\��0DULRQ��'LDQH�$OVWRQ�DQG�'DQ�'URVW���������8WDK�YHJHWDEOH�LQGXVWU\�LQWHJUDWHG�SHVW�
management survey. 4 pages. Available online at KWWS���XWDKSHVWV�XVX�HGX�LSP�KWP�
YHJHWDEOHV�YHJHWDEOH�UHVHDUFK�UHSRUWV 

0XUUD\��0DULRQ�DQG�'LDQH�$OVWRQ���������8WDK�WUHH�IUXLW�VXUYH\�VXPPDU\����SDJHV��$YDLODEOH�
online at KWWS���ZZZ�XWDKSHVWV�XVX�HGX�LSP�KWP�IUXLWV�WUHH�IUXLW�UHSRUW 

1DUDQMR��6WHYHQ�(��DQG�3HWHU�&��(OOVZRUWK���������)LIW\�\HDUV�RI�WKH�LQWHJUDWHG�FRQWURO�FRQ�
FHSW��0RYLQJ�WKH�PRGHO�DQG�LPSOHPHQWDWLRQ�IRUZDUG�LQ�$UL]RQD��3HVW�0DQDJHPHQW�
6FLHQFH���������������

2KPDUW��&OLͿ���������,QQRYDWLYH�RXWUHDFK�LQFUHDVHV�DGRSWLRQ�RI�VXVWDLQDEOH�ZLQHJURZ�
LQJ�SUDFWLFHV�LQ�/RGL�UHJLRQ��&DOLIRUQLD�$JULFXOWXUH����������������

http://environmentalpolicy.ucdavis.edu/project/adoption-preventative-plant-disease-management-practices
http://environmentalpolicy.ucdavis.edu/project/adoption-preventative-plant-disease-management-practices
http://www.ipm.ucdavis.edu/PMG/r441101011.html
http://vinecon.ucdavis.edu/publications/cwe1203.pdf
http://vinecon.ucdavis.edu/publications/cwe1203.pdf
http://ag.co.monterey.ca.us/pages/host-free-disease-control-programs
http://ag.co.monterey.ca.us/pages/host-free-disease-control-programs
http://utahpests.usu.edu/ipm/htm/vegetables/vegetable-research-reports
http://utahpests.usu.edu/ipm/htm/vegetables/vegetable-research-reports
http://www.utahpests.usu.edu/ipm/htm/fruits/tree-fruit-report
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2KPDUW��&OLͿ�DQG�$QGUHZ�$UQROG���������0HPEHU�JURZHU�SUDFWLFHV�VXUYH\��DOLJQPHQW�RI�
SUDFWLFHV�ZLWK�H[LVWLQJ�FHUWLÀFDWLRQ�SURJUDPV�DQG�WUDQVSRUWDWLRQ�IRRWSULQW�RI�VKLSSLQJ�
ÁRZHUV�IURP�6RXWK�$PHULFD�WR�8�6��GHVWLQDWLRQV��&DOLIRUQLD�&XW�)ORZHU�&RPPLVVLRQ�����
pages. Available online at KWWS���ZZZ�FFIF�RUJ�ÀOHV������6XUH+DUYHVW���)LQDO���5H�
SRUW���WR���&&)&���HGLWHG�����B��B���SGI 

2OVHQ��-�/���������2UHJRQ�6WDWH�8QLYHUVLW\·V�LQWHJUDWHG�SHVW�PDQDJHPHQW�SURJUDP�IRU�WKH�
2UHJRQ�KD]HOQXW�LQGXVWU\��+RUW7HFK���������������

3DOXPER�-�&���������/HWWXFH�LQVHFW�ORVVHV�DQG�LQVHFWLFLGH�XVH�VXPPDU\������������9HJHWDEOH�
,30�8SGDWH��8QLYHUVLW\�RI�$UL]RQD�&RRSHUDWLYH�([WHQVLRQ��9RO����1R����KWWSV���H[WHQ�
VLRQ�DUL]RQD�HGX�VLWHV�H[WHQVLRQ�DUL]RQD�HGX�ÀOHV�UHVRXUFHV����������/HWWXFH���
/RVVHVB,QVHFWLFLGH���8VDJH���6XUYH\VB�������\U���VXPPDU\�SGI

3DOXPER��-RKQ�&��DQG�6WHYHQ�-��&DVWOH���������,30�IRU�IUHVK�PDUNHW�OHWWXFH�SURGXFWLRQ�LQ�WKH�
GHVHUW�VRXWKZHVW��WKH�SURGXFH�SDUDGR[��3HVW�0DQDJHPHQW�6FLHQFH���������������

5HVHDUFK�*URXS�//&��7KH���������(FRQRPLF�LPSDFW�IURP�VHOHFWHG�QR[LRXV�ZHHGV�LQ�2UHJRQ��
2UHJRQ�'HSDUWPHQW�RI�$JULFXOWXUH�1R[LRXV�:HHG�&RQWURO�3URJUDP������SDJHV��$YDLODEOH�
online at: KWWS���ZZZ�RUHJRQ�JRY�2'$�VKDUHG�'RFXPHQWV�3XEOLFDWLRQV�:HHGV�25�
1R[LRXV:HHG(FRQRPLF,PSDFW�SGI 

6FKZDUW]��+RZDUG�)���'LDQH�$OVWRQ��-HͿ�$OZDQJ��0LFKDHO�%DUWROR��7DPOD�%OXQW��&KDUOHV�
2��%RDWHQJ��%RQQLH�%XQQ��&KULV�6��&UDPHU��:KLWQH\�&UDQVKDZ��-HͿ�'DYLGVRQ��0LNH�
'HULH��-HͿ�'RUDQ��.HLWK�'RXFH��'DQ�'URVW��/LQGVH\�-��GX�7RLW��-��*DR��7KDGGHXV�*RXUG��
%HWK�*XJLQR��%RE�+DPPRQ��-DQHW�+DUGLQ��0DU\�+DXVEHFN��*HRUJH�-LELOLDQ��-HG�/DI�
IHUW\��-RVHSK�/D)RUHVW��0DUN�6��0F0LOODQ��6��.ULVKQD�0RKDQ��-DUURG�0RUULFH��%ULDQ�$��
1DXOW��&ODXGLD�1LVFKZLW]��*HRUJH�1RUWRQ��.ULVWHQ�2WWR��+DQX�5��3DSSX��0LNH�3HWHUVHQ��
5DP�6DPSDQJL��%UHQGD�6FKURHGHU��:LOO�6HFRU��6WHSKDQLH�6]RVWHN�1HG�7LVVHUDW��0DUN�
(��8FKDQVNL��-LP�9DQ.LUN��7LP�:DWHUV��3ULVVDQD�:LUL\DMLWVRPERRQ�DQG�&DUULH�:RKOHE��
�������2QLRQ�LSP3,3(��$�FRRUGLQDWHG�HͿRUW�WR�LPSURYH�WKH�PDQDJHPHQW�RI�RQLRQ�WKULSV�
DQG�,ULV�\HOORZ�VSRW�YLUXV�IRU�WKH�8�6��RQLRQ�LQGXVWU\��3ODQW�+HDOWK�3URJUHVV�����������
�����$YDLODEOH�RQOLQH�DW�GRL���������3+3�)(���������

6WRQH��:�:���5�-��*LOOLRP�DQG�-�'��0DUWLQ���������$Q�RYHUYLHZ�FRPSDULQJ�UHVXOWV�IURP�WZR�
GHFDGHV�RI�PRQLWRULQJ�IRU�SHVWLFLGHV�LQ�WKH�QDWLRQ·V�VWUHDPV�DQG�ULYHUV������������DQG�
�����������8�6��*HRORJLFDO�6XUYH\�6FLHQWLÀF�,QYHVWLJDWLRQV�5HSRUW���������������SDJHV��
Available online at KWWS���G[�GRL�RUJ���������VLU��������.

6XUH+DUYHVW���������&DOLIRUQLD�SHDU�VXVWDLQDELOLW\�SUDFWLFHV�VXUYH\�����SDJHV��$YDLODEOH�RQ�
line at KWWS���ZZZ�FDOSHDU�FRP�BSGI��������3HDU���6XVWDLQDELOLW\���5HSRUW���
6XPPDU\���),1$/�SGI 

http://www.ccfc.org/files/2012/SureHarvest%20Final%20Report%20to%20CCFC%20edited%2010_20_11.pdf
http://www.ccfc.org/files/2012/SureHarvest%20Final%20Report%20to%20CCFC%20edited%2010_20_11.pdf
https://extension.arizona.edu/sites/extension.arizona.edu/files/resources/041614%20Lettuce%20Losses_Insecticide%20Usage%20Surveys_%209%20yr%20summary.pdf
https://extension.arizona.edu/sites/extension.arizona.edu/files/resources/041614%20Lettuce%20Losses_Insecticide%20Usage%20Surveys_%209%20yr%20summary.pdf
https://extension.arizona.edu/sites/extension.arizona.edu/files/resources/041614%20Lettuce%20Losses_Insecticide%20Usage%20Surveys_%209%20yr%20summary.pdf
http://www.oregon.gov/ODA/shared/Documents/Publications/Weeds/ORNoxiousWeedEconomicImpact.pdf
http://www.oregon.gov/ODA/shared/Documents/Publications/Weeds/ORNoxiousWeedEconomicImpact.pdf
http://dx.doi.org/10.3133/sir20145154
http://www.calpear.com/_pdf/2013%20Pear%20Sustainability%20Report%20Summary%20FINAL.pdf
http://www.calpear.com/_pdf/2013%20Pear%20Sustainability%20Report%20Summary%20FINAL.pdf
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7XPEHU��.DELU�3���-XOLDQ�0��$OVWRQ�DQG�.DWH�%��)XOOHU���������´3LHUFH·V�GLVHDVH�FRVWV�&DOLIRUQLD�
�����PLOOLRQ�SHU�\HDU�µ�&DOLIRUQLD�$JULFXOWXUH���������������

8QLWHG�6WDWHV�%XUHDX�RI�/DERU�6WDWLVWLFV��&RQVXPHU�3ULFH�,QGH[��8�6��,QÁDWLRQ�&DOFXODWRU��
KWWS���ZZZ�XVLQÁDWLRQFDOFXODWRU�FRP� 

8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH���$JULFXOWXUDO�0DUNHWLQJ�6HUYLFH��6FLHQFH�DQG�7HFK�
QRORJ\�3URJUDP���������3HVWLFLGH�'DWD�3URJUDP��$QQXDO�6XPPDU\��&DOHQGDU�<HDU�������
183 pages. Available online at KWWS���ZZZ�DPV�XVGD�JRY�$06Y����SGS 

8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH���1DWLRQDO�$JULFXOWXUH�6WDWLVWLFV�6HUYLFH�������D��
$JULFXOWXUDO�&KHPLFDO�8VH�3URJUDP��3HVW�0DQDJHPHQW�6XUYH\V��$YDLODEOH�RQOLQH�DW�
KWWS���ZZZ�QDVV�XVGD�JRY�6XUYH\V�*XLGHBWRB1$66B6XUYH\V�&KHPLFDOB8VH� 

8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH���1DWLRQDO�$JULFXOWXUH�6WDWLVWLFV�6HUYLFH�������E��
California Agricultural Statistics. Available online at KWWS���ZZZ�QDVV�XVGD�JRY�6WDWLV�
WLFVBE\B6WDWH�&DOLIRUQLD�3XEOLFDWLRQV�&DOLIRUQLDB$JB6WDWLVWLFV�5HSRUWV� 

8QLWHG�6WDWHV�*RYHUQPHQW�$FFRXQWDELOLW\�2FH���������$JULFXOWXUDO�SHVWLFLGHV��0DQDJH�
PHQW�LPSURYHPHQWV�QHHGHG�WR�IXUWKHU�SURPRWH�LQWHJUDWHG�SHVW�PDQDJHPHQW��*$2����
815. 31 pages. Available online at KWWS���ZZZ�JDR�JRY�SURGXFWV�*$2������� 

8QLWHG�6WDWHV�*RYHUQPHQW�$FFRXQWDELOLW\�2FH���������$JULFXOWXUDO�FKHPLFDOV��86'$�FRXOG�
HQKDQFH�SHVWLFLGH�DQG�IHUWLOL]HU�XVDJH�GDWD��LPSURYH�RXWUHDFK��DQG�EHWWHU�OHYHUDJH�UH�
VRXUFHV��*$2��������KWWS���ZZZ�JDR�JRY�DVVHWV������������SGI 

9DQ.LUN��-DPHV�5���6FRWW�$��,VDUG��.LWW\�)��&DUGZHOO�DQG�0DUWLQ�$��'UDSHU���������7KH�LS�
P3,3(��2YHUYLHZ��OHVVRQV��RSSRUWXQLWLHV�DQG�FKDOOHQJHV��-RXUQDO�RI�,QWHJUDWHG�3HVW�0DQ�
DJHPHQW��'2,��KWWS���G[�GRL�RUJ���������,30�����

9DUHOD��/�*��DQG�5�%��(ONLQV���������&RQYHUVLRQ�IURP�XVH�RI�RUJDQRSKRVSKDWH�LQVHFWLFLGHV�WR�
FRGOLQJ�PRWK�PDWLQJ�GLVUXSWLRQ�LQ�&DOLIRUQLD�SHDU�RUFKDUGV��$FWD�+RUWLFXOWXUDH���������
960. 

:HGGOH��3DWULFN�:���6WHSKHQ�&��:HOWHU�DQG�'RQ�7KRPVRQ���������+LVWRU\�RI�,30�LQ�&DOLIRU�
QLD�SHDUV�²����\HDUV�RI�SHVWLFLGH�XVH�DQG�WKH�WUDQVLWLRQ�WR�ELRORJLFDOO\�LQWHQVLYH�,30��3HVW�
0DQDJHPHQW�6FLHQFH��������������

http://www.usinflationcalculator.com/
http://www.ams.usda.gov/AMSv1.0/pdp
http://www.nass.usda.gov/Surveys/Guide_to_NASS_Surveys/Chemical_Use/
http://www.nass.usda.gov/Statistics_by_State/California/Publications/California_Ag_Statistics/Reports/
http://www.nass.usda.gov/Statistics_by_State/California/Publications/California_Ag_Statistics/Reports/
http://www.gao.gov/products/GAO-01-815
http://www.gao.gov/assets/320/311986.pdf
http://dx.doi.org/10.1603/IPM11015
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