
,QIOXHQFH�RI�3HVWLFLGHV�RQ�%LUG�3RSXODWLRQ�
LQ�6DQWD�%DUEDUD

'DYLFH�-RQHV��'HODQH\�0F0DKRQ��5HEHFFD�0LOOV��
,VDEHOOD�0DQH\��,VDEHOOH�9LOODUUHDO



%DFNJURXQG�LQIRUPDWLRQ
Ɣ 3HVWLFLGHV��D�VXEVWDQFH�XVHG�IRU�GHVWUR\LQJ�LQVHFWV�RU�RWKHU�RUJDQLVPV�

KDUPIXO�WR�FXOWLYDWHG�SODQWV�RU�WR�DQLPDOV��
Ɣ 0DQ\�FLWLHV�DURXQG�WKH�ZRUOG��LQFOXGLQJ�6DQWD�%DUEDUD��&$��KDYH�EHJXQ�

WR�SODFH�UHVWULFWLRQV�RQ�SHVWLFLGH�XVH�

Ɣ 6WXG\LQJ�WKH�GLUHFW�HIIHFW�SHVWLFLGHV�KDYH�RQ�ELUG�SRSXODWLRQV�FDQ�OHDG�WR�
GHYHORSLQJ�ODZV�WKDW�ZLOO�SUHYHQW�ELUG�GHFOLQH��

�
��5RVHQEXUJ�HW�DO��������



%DFNJURXQG�,QIRUPDWLRQ
7RZQVHQGV�:DUEOHU

�+DELWDW��

&RQLIHURXV�IRUHVW

�'LHW��LQVHFWV�DQG�VSLGHUV

5HG�:LQJHG�%ODFNELUG

�+DELWDW�

)LHOGV

�'LHW��LQVHFWV�DQG�VHHGV

6RQJ�6SDUURZ

�+DELWDW�

)LHOGV

�'LHW��LQVHFWV�DQG�VHHGV

7XUNH\�9XOWXUH

�+DELWDW�

)LHOGV

�'LHW��FDUURQ�DQG�KXPDQ�JDUEDJH



5HVHDUFK�)LQGLQJV

Ɣ %LUG�SRSXODWLRQ�GHFOLQH�KDV�EHHQ�OLQNHG�
WR�WKH�LQFUHDVHG�XVH�RI�SHVWLFLGHV�
DURXQG�WKH�ZRUOG��$PHULFDQ�%LUG�
&RQVHUYDWRU\��������

Ɣ 3HVWLFLGHV�HIIHFW�DOPRVW�DOO�VSHFLHV�RI�
ELUGV�LQ�KHDYLO\�DJULFXOWXUDO�DUHDV�
�7KRPSVRQ��������

�



5HVHDUFK�ILQGLQJV
Ɣ ,Q�JHQHUDO��ELUG�SRSXODWLRQV�DFURVV�WKH�FRXQWU\�

DUH�TXLFNO\�GHFOLQLQJ�LQ�DOO�ELRPHV��H[FHSW�
ZHWODQGV��5RVHQEXUJ�HW�DO���������

ż 6XVSHFWHG�UHDVRQLQJ�LV�GXH�WR�WKH�
LQFUHDVHG�XVH�RI�SHVWLFLGHV�LQ�DJULFXOWXUDO�
DUHDV

Ɣ %LUGV�HLWKHU�GLUHFWO\�IHHG�RQ�SHVWLFLGH�ILOOHG�
YHJHWDWLRQ��RU�IHHG�RQ�LQVHFWV�RU�URGHQWV�
DIIHFWHG�E\�SHVWLFLGHV��LQ�WXUQ�DIIHFWLQJ�WKH�
ZHOOEHLQJ�RI�ELUGV�GXH�WR�WKH�XQZDQWHG�
FKHPLFDOV�LQ�WKHLU�ERGLHV��5R\WH���������

�



5HVHDUFK�)LQGLQJV

�

)LJXUH����$YHUDJH�ELUG�SRSXODWLRQ�LQ�GLIIHUHQW�
ELRPHV��%LUG�SRSXODWLRQV�GHFOLQH�LQ�HYHU\�ELRPH�H[FHSW�
ZHWODQGV�

5RVHQEXUJ�HW�DO���������

)LJXUH����6SHQGLQJV�RQ�FKHPLFDOV�
DQG�IHUWLOL]HUV�E\�IDUPHUV�IURP�������
������%RWK�WRWDO�VSHQGLQJV�LQFUHDVHG�
RYHU�WKH�\HDUV�*UR�,QWHOOLJHQFH�������



4XHVWLRQV�DQG�K\SRWKHVLV

Ɣ 4XHVWLRQV��'RHV�WKH�XVH�RI�
SHVWLFLGHV�SOD\�D�UROH�LQ�IRXU�ELUG�
VSHFLHV"�:LOO�DUHDV�ZLWK�GHFUHDVHG�
SHVWLFLGH�XVH�KDYH�D�JUHDWHU�ELUG�
SRSXODWLRQ"

Ɣ +\SRWKHVLV��7KH�ELUG�SRSXODWLRQ�LQ�
6DQWD�%DUEDUD�ZLOO�EH�JUHDWHU�SRVW�
�����GXH�WR�UHJXODWLRQV�FUHDWHG�WR�
GHFUHDVH�SHVWLFLGH�XVH��

�



0HWKRGV
�����'DWD�DQDO\VLV�RI�
GDWD�SRLQWV�DQG�JUDSKV�
ZHUH�FRQVWUXFWHG�LQ�
H[FHO�WR�FRPSDUH�6DQWD������
%DUEDUD�WR�FRQWURO��

����%LUG�VSHFLHV�ZHUH�
JDWKHUHG�IURP�H%LUG�WR�
HQVXUH�ERWK�ZHUH�
SUHVHQW�LQ�6DQWD�
%DUEDUD�DQG�WKH�
9LUJLQLD�FRQWURO�

����'DWD�ZDV�FROOHFWHG�
IURP�&KULVWPDV�%LUG�
FRXQW�



'DWD�QHHGV
Ɣ 'DWD�PXVW�EH�FROOHFWHG�UHJDUGLQJ�SUH�DQG�SRVW������LQ�

ZKLFK�WKH�WDUJHWHG�ORFDWLRQ�GLG�DQG�GLG�QRW�XVH�SHVWLFLGHV�
FRXQW\ZLGH�

Ɣ ����������ZDV�WKH�DYDLODEOH�UDQJH�IRU�ELUG�FRXQWV��
ż 7KLV�WLPH�IUDPH�ZDV�FKRVHQ�EHFDXVH�WKH�FRXQW\�6DQWD�%DUEDUD�SDVVHG�

D�UHJXODWRU\�ODZ�RQ�SHVWLFLGHV�WKDW�\HDU�

Ɣ 2EVHUYDWLRQDO�VWXGLHV�VXFK�DV�WKH�&KULVWPDV�ELUG�FRXQW�GDWD�
KDV�FRXQWHG�ELUG�VSHFLHV�LQ�YDULRXV�ORFDWLRQV�RYHU�����
\HDUV

ż &DQ�EH�XVHG�WR�VHH�WKH�ULVH�RU�GHFOLQH�LQ�ELUG�
SRSXODWLRQV�LQ�6DQWD�%DUEDUD�ZLWK�WKH�FKDQJH�LQ�
SHVWLFLGH�UHJXODWLRQV� �



'DWD�VRXUFHV
Ɣ &KULVWPDV�ELUG�FRXQW�ZLOO�EH�XVHG�WR�

ILQG�VSHFLILF�VSHFLHV�FRXQWV�IRU�WKH�
WRZQVHQG�ZDUEOHU��WXUNH\�YXOWXUH��
VRQJ�VSDUURZ��DQG�UHG�ZLQJHG�
EODFNELUG
ż 6DQWD�%DUEDUD��H[DPLQLQJ�SUH�DQG�SRVW�

�����
ż :D\QHVERUR��9LUJLQLD��XVHG�DV�FRQWURO��

QR�SHVWLFLGH�ODZV��

��



$QDO\VLV
Ɣ 'DWD�RI�WKH�VSHFLHV�FRXQW�QXPEHU�SHU�\HDU�

IURP�&KULVWPDV�ELUG�FRXQW�ZDV�EH�RUJDQL]HG�
LQ�([FHO�

ż 7�7HVWV�ZHUH�SHUIRUPHG�WR�FRPSDUH�ELUG�
SRSXODWLRQV�RI�HDFK�VSHFLHV�LQ�HDFK�ORFDWLRQ�SUH�
DQG�SRVW������

Ɣ /LPLWDWLRQV

ż /LPLWHG�ELUG�FRXQW�GDWD�IRU�JLYHQ�
ORFDWLRQ�DYDLODEOH�SUH�SHVWLFLGH�EDQG

��



����������%LUG�3RSXODWLRQ�'DWD

)LJXUH����%LUG�3RSXODWLRQ�$QDO\VLV�RI�%LUG�6SHFLHV�2YHU����<HDUV�LQ�6DQWD�
%DUEDUD��&DOLIRUQLD�
7KH�EODFN�OLQH�DW������UHSUHVHQWV�ZKHQ�SHVWLFLGHV�ZHUH�EDQQHG�LQ�6DQWD�
%DUEDUD��&DOLIRUQLD��'DWD�ZDV�FROOHFWHG�IURP�&KULVWPDV�%LUG�&RXQW�'DWDEDVH�
IURP�WKH������������

)LJXUH����%LUG�3RSXODWLRQ�$QDO\VLV�RI�%LUG�6SHFLHV�2YHU����<HDUV�LQ�
:D\QHVERUR��9LUJLQLD��
7KH�EODFN�OLQH�DW������UHSUHVHQWV�ZKHQ�SHVWLFLGHV�ZHUH�EDQQHG�LQ�6DQWD�
%DUEDUD��&DOLIRUQLD��'DWD�ZDV�FROOHFWHG�IURP�&KULVWPDV�%LUG�&RXQW�'DWDEDVH�
IURP�WKH������������



3UH�DQG�3RVW������'DWD

)LJXUH����%LUG�3RSXODWLRQ�3UH�DQG�3RVW������LQ�6DQWD�%DUEDUD��&DOLIRUQLD��
'DWD�ZDV�UHWULHYHG�IURP�&KULVWPDV�%LUG�&RXQW�'DWDEDVH�GHWHUPLQLQJ�WKH�
QXPEHU�RI�HDFK�ELUG�VSHFLHV�SRSXODWLRQ�DQG�DYHUDJLQJ�WKHP�WR�GHWHUPLQH�SUH�
DQG�SRVW�������7KH�S�YDOXHV�OHVV�WKDQ������DUH�KLJKO\�VLJQLILFDQW��

)LJXUH����%LUG�3RSXODWLRQ�3UH�DQG�3RVW������LQ�:D\QHVERUR��9LUJLQLD��
'DWD�ZDV�UHWULHYHG�IURP�&KULVWPDV�%LUG�&RXQW�'DWDEDVH�GHWHUPLQLQJ�WKH�
QXPEHU�RI�HDFK�ELUG�VSHFLHV�SRSXODWLRQ�DQG�DYHUDJLQJ�WKHP�WR�GHWHUPLQH�SUH�
DQG�SRVW�������7KH�S�YDOXHV�OHVV�WKDQ������DUH�KLJKO\�VLJQLILFDQW��

KWWSV���ZZZ�YGDFV�YLUJLQLD�JRY�SHVWLFLGHV�VKWPO�

https://www.vdacs.virginia.gov/pesticides.shtml


5HVXOWV��)LJXUH���
Ɣ 6DQWD�%DUEDUD��&DOLIRUQLD��12�3(67,&,'(6�

ż :DUEOHU��,QFUHDVH�LQ�SRSXODWLRQ�DIWHU������ZLWK�D�S�YDOXH�
RI��������ZKLFK�LV�VLJQLILFDQW�

ż 6SDUURZ��,QFUHDVH�LQ�SRSXODWLRQ�DIWHU������ZLWK�D�S�YDOXH�
RI���������ZKLFK�LV�VLJQLILFDQW�

ż %ODFNELUG��6OLJKW�LQFUHDVH�LQ�SRSXODWLRQ�DIWHU������ZLWK�D�
S�YDOXH�RI��������ZKLFK�LV�QRW�VLJQLILFDQW�

ż 9XOWXUH��6OLJKW�GHFUHDVH�LQ�SRSXODWLRQ�ZLWK�D�S�YDOXH�RI�
��������ZKLFK�LV�QRW�VLJQLILFDQW��

��



5HVXOWV��)LJXUH���
Ɣ :D\QHVERUR��9LUJLQLD��3(67,&,'(6�

ż :DUEOHU��,QFUHDVH�LQ�SRSXODWLRQ�DIWHU������ZLWK�D�S�YDOXH�
RI���������ZKLFK�LV�VLJQLILFDQW�

ż 6SDUURZ��'HFUHDVH�LQ�SRSXODWLRQ�DIWHU������ZLWK�D�S�YDOXH�
RI���������ZKLFK�LV�QRW�VLJQLILFDQW�

ż %ODFNELUG��'HFUHDVH�LQ�SRSXODWLRQ�DIWHU������ZLWK�D�
S�YDOXH�RI����������ZKLFK�LV�VLJQLILFDQW�

ż 9XOWXUH��,QFUHDVH�LQ�SRSXODWLRQ�ZLWK�D�S�YDOXH�RI����������
ZKLFK�LV�QRW�VLJQLILFDQW��

��



'LVFXVVLRQ
Ɣ 7KLV�FRXOG�EXLOG�XSRQ�WKH�³'HFOLQH�RI�1RUWK�

$PHULFDQ�$YLIDXQD´�DUWLFOH�WR�EHWWHU�FRQFOXGH�
KRZ�SHVWLFLGHV�SOD\�D�UROH�LQ�WKH�ELUG�
SRSXODWLRQ�GHFOLQHV�

Ɣ &RPSDUH�RXU�UHVXOWV�WR�RWKHU�VWXGLHV�GRQH�
UHJDUGLQJ�SHVWLFLGHV�DQG�ELUG�SRSXODWLRQV�LQ�
RWKHU�DUHDV�DURXQG�WKH�ZRUOG��

ż ([DPLQH�FRQIRXQGLQJ�YDULDEOHV�
UHJDUGLQJ�SHVWLFLGHV�DQG�ELUG�
DEXQGDQFH� ��



7DNH�KRPH�PHVVDJH
Ɣ ,PSOHPHQWLQJ�UHJXODWRU\�ODZV�FDQ�LQFUHDVH�ELUG�

SRSXODWLRQV�
Ɣ )LQGLQJ�WUHQGV�KHOS�XQFRYHU�ZKLFK�VSHFLHV�RI�ELUGV�

DUH�PRVW�VXVFHSWLEOH�WR�SHVWLFLGHV��
Ɣ 7KHUH�VKRXOG�EH�IXWXUH�VWXGLHV�GRQH�RQ�DUHDV�WKDW�

KDYH�KHDYLHU�DJULFXOWXUDO�LPSDFW�VXFK�DV�9LUJLQLD��
Ɣ 0RUH�VWXGLHV�VKRXOG�EH�GRQH�RQ�WKH�HIIHFWV�RI�

SHVWLFLGHV�EHIRUH�LPSOHPHQWLQJ�WKHP�RQ�WKH�
VXUURXQGLQJ�HFRV\VWHP�UDWKHU�WKDQ�WKH�WDUJHW�WR�
SUHYHQW�GLVUXSWLRQ�� 7KLV�LPDJH�UHSUHVHQWV�WKH�

IHHGEDFN�ORRS�RI�
SHVWLFLGHV�RQ�ELUGV��



:RUNV�FLWHG
Ɣ $XGXERQ�&KULVWPDV�%LUG�&RXQW��������

Ɣ $PHULFDQ�%LUG�&RQVHUYDWRU\��3HVWLFLGHV�������

Ɣ /HKPDQ��3(��������7+(�%,5'6�2)�6$17$�%$5%$5$�&2817<��&$/,)251,$��

Ɣ 5RVHQEXUJ��.(���'RNWHU��$0���%ODQFKHU��3-���6DXHU��-5���6PLWK��$&���6WDQWRQ��-&���3DQMDEL��$���+HOIW��/���3DUU��0���
0DUUD��33��������'HFOLQH�RI�1RUWK�$PHULFDQ�$YLIDXQD��6FLHQFH��

Ɣ 5R\WH��(��������7KH�6DPH�3HVWLFLGHV�/LQNHG�WR�%HH�'HFOLQHV�0LJKW�$OVR�7KUHDWHQ�%LUGV��$XGXERQ��

Ɣ 7KRPSVRQ��+��������3RSXODU�3HVWLFLGHV�/LQNHG�WR�'URSV�LQ�%LUG�3RSXODWLRQV��6PLWKVRQLDQ�0DJD]LQH��

��


