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/D�SHURQRVSRUD��Phytophthora infestans��q�XQD�PDODWWLD�PROWR�SHULFRORVD�SHU�LO�SRPRGRUR�H�LQ�
DQQDWH� IDYRUHYROL� DO� SDWRJHQR�� SXz� FRPSURPHWWHUH� DQFKH� WRWDOPHQWH� OD� SURGX]LRQH�� 7UD� OH�
VRVWDQ]H�DXWRUL]]DWH�SHU�LO�VXR�FRQWHQLPHQWR��XQD�GHOOH�SL��UHFHQWL�q�O¶R[DWKLDSLSUROLQ��FRQ�XQ�
QXRYR�PHFFDQLVPR�G¶D]LRQH� H� SULPR� UDSSUHVHQWDQWH�GL� XQD�QXRYD� FODVVH�GL� IXQJLFLGL�� ,Q� WUH�
SURYH� FRQGRWWH� QHJOL� DQQL� ����� H� ����� LQ� GLYHUVL� DUHDOL� GL� FROWLYD]LRQH� GHO� SRPRGRUR� GD�
LQGXVWULD��VL�q�LQGDJDWR�VXOO¶HIILFDFLD�GL�XQ�IRUPXODWR�GL�UHFHQWH�DXWRUL]]D]LRQH��2URQGLV�9HJ��
�R[DWKLDSLSUROLQ� ���� J�/��� XWLOL]]DWR� LQ� DVVRFLD]LRQH� HVWHPSRUDQHD� FRQ� PDQGLSURSDPLG�
�2URQGLV�8OWUD��3DFN��R�D]R[\VWURELQ��2URQGLV�(YR��3DFN���/H�PLVFHOH�VRQR�VWDWH�LQVHULWH� LQ�
VWUDWHJLH�PLUDWH�D�PDVVLPL]]DUQH�O¶HIILFDFLD��SURJUDPPDWH�FRQVLGHUDQGR�OH�FDUDWWHULVWLFKH�GHOOH�
V�D��� OR� VYLOXSSR� IHQRORJLFR� GHOOD� SLDQWD� H� O¶DOWHUQDQ]D� FRQ� DOWUL� SURGRWWL� D� GLIIHUHQWH�
PHFFDQLVPR�G¶D]LRQH��,�ULVXOWDWL�KDQQR�PHVVR�LQ�HYLGHQ]D�FRPH�OH�GXH�PLVFHOH�VL�LQWHJULQR�LQ�
XQ� SURJUDPPD� GL� GLIHVD�� SURSRQHQGRVL� FRPH� XQ� YDOLGR� VWUXPHQWR� SHU� LO� FRQWUROOR� GHOOD�
SHURQRVSRUD�GHO�SRPRGRUR��
3DUROH�FKLDYH��SHURQRVSRUD�GHO�SRPRGRUR��RUWLFROH��2URQGLV�9HJ�
�
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/DWH�EOLJKW��Phytophthora infestans��LV�RQH�RI�WKH�PRVW�UHPDUNDEOH�DQG�GDQJHURXV�GLVHDVHV�RI�
WRPDWR�DQG�FDQ�RIWHQ�OHDG�WR�D�FRPSOHWH�ORVV�RI�ILHOG�SURGXFWLRQ��6HYHUDO�DFWLYH�LQJUHGLHQWV�DUH�
DOUHDG\�UHJLVWHUHG�LQ�,WDO\�WR�FRQWURO�WKH�GLVHDVH�DQG�RQH�RI�WKH�ODWHVW� LQWURGXFHG�PROHFXOH� LV�
R[DWKLDSLSUROLQ�� FKDUDFWHUL]HG� E\� D� XQLTXH�PRGH� RI� DFWLRQ� DQG� EHORQJLQJ� WR� D� QHZ� FODVV� RI�
IXQJLFLGHV��SLSHULGLQ\O�WKLD]ROH�LVR[D]ROLQH���7KH�HIILFDF\�RI�D�UHFHQWO\�DXWKRUL]HG�IRUPXODWLRQ�
RI�R[DWKLDSLSUROLQ��2URQGLV�9HJ������D��L��J�/��LQ�WDQN�PL[WXUH��ZLWK�PDQGLSURSDPLG��2URQGLV�
8OWUD��3DFN��RU�D]R[\VWURELQ�2URQGLV�(YR��3DFN��ZDV�HYDOXDWHG�RYHU�WZR�\HDUV��������������
LQ�WKUHH�,WDOLDQ�DUHDV��7KH�WZR�PL[WXUHV�DSSOLHG�ZLWKLQ�D�VWUDWHJ\�EDVHG�RQ�GLIIHUHQW�SURGXFWV�
VKRZHG� H[FHOOHQW� FRQWURO� RI� WKH� GLVHDVH� ERWK� RQ� OHDYHV� DQG� IUXLWV�� 7KH\� FDQ� WKHUHIRUH� EH�
FRQVLGHUHG�DV�DQ�LPSRUWDQW�WRRO�LQ�WKH�FRQWURO�RI�LQGXVWULDO�WRPDWR�ODWH�EOLJKW��
.H\ZRUGV��YHJHWDEOHV��GRZQ\�PLOGHZ��2URQGLV�9HJ�
�

,1752'8=,21(�
2[DWKLDSLSUROLQ� q� XQD� PROHFROD� GL� UHFHQWH� LQWURGX]LRQH�� D� QXRYR�PHFFDQLVPR� G¶D]LRQH� H�

SULPR�UDSSUHVHQWDQWH�GL�XQD�QXRYD�FODVVH�GL�IXQJLFLGL� �SLSHULGLQLO� WLD]ROR�LVR[D]ROLQH��&ODVVH�
)5$&������2[DWKLDSLSUROLQ�DJLVFH�DWWUDYHUVR� O¶LQLEL]LRQH�GHOOD�SURWHLQD� OHJDQWH� O¶RVVLVWHUROR��
26%3�� FKH� KD� XQ� UXROR� DWWLYR� QHO� PHWDEROLVPR� GHL� OLSLGL�� /¶D]LRQH� LQLEHQWH� RVWDFROD� OD�
QRUPDOH� VWUXWWXUD�GHO�SODVPDOHPPD��DOWHUD� OH�DWWLYLWj� ILVLRORJLFKH��ROWUH�FKH� OD� IRUPD]LRQH�GL�
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OLSLGL� SL�� FRPSOHVVL� HVVHQ]LDOL� SHU� OD� VRSUDYYLYHQ]D� FHOOXODUH� �7URLVL� HW� DO��� ������� /D� VXD�
DWWLYLWj� q� VSHFLILFD� SHU� LO� FRQWUROOR� GHJOL� RRPLFHWL� TXDOL� DG� HVHPSLR�� SHURQRVSRUD�� ILWRIWRUD��
SVHXGRSHURQRVSRUD��EUHPLD� 3UHVHQWD�XQD�QRWHYROH�DWWLYLWj�SUHYHQWLYD�FRQ�GHYLWDOL]]D]LRQH�GL�
]RRVSRUH� H� VSRUDQJL�� FXUDWLYD� FRQ� EORFFR� GHOOR� VYLOXSSR� PLFHOLDUH� HQWUR� OD� SLDQWD� GXUDQWH�
O¶LQIH]LRQH� HG� HUDGLFDQWH�DQWLVSRUXODQWH� LQLEHQGR� OD� SURGX]LRQH� GL� VSRUH� H� OD� ORUR� YLWDOLWj�
�3DVWHULV�������� ��
/D�SHURQRVSRUD�FDXVDWD�GD�Phytophthora infestans��0RQW���GH�%DU\��q�OD�SULQFLSDOH�PDODWWLD�

GHO� SRPRGRUR� ROWUH� FKH� GHOOD� SDWDWD�� &RO� WHPSR� HVVD� q� GLYHQWDWD� PROWR� SL�� GLVWUXWWLYD� H��
VHEEHQH�QXRYH�YDULHWj�FRPPHUFLDOL�GL�SRPRGRUR�UHVLVWHQWL�VLDQR�RUD�GLVSRQLELOL��LO�FRQWUROOR�VL�
EDVD�SULQFLSDOPHQWH�VXOOH�DSSOLFD]LRQL�GL�DJURIDUPDFL�DG�DWWLYLWj�DQWLSHURQRVSRULFD�VSHFLILFD���
,Q� DFFRUGR� FRQ� OH� OLQHH� JXLGD� )5$&� �ZZZ�IUDF�LQIR�� OD� SHURQRVSRUD� GHO� SRPRGRUR� q�

FODVVLILFDWD�GD�PHGLR�DG�DOWR�ULVFKLR�GL�LQVRUJHQ]D�GL�UHVLVWHQ]H�D�VHFRQGD�GHOOD�FODVVH�FKLPLFD�
FXL� DSSDUWLHQH� OD� V�D�� H� LQ� ,WDOLD�� VHFRQGR� LO� GLVFLSOLQDUH� GL� SURGX]LRQH� QD]LRQDOH� ������ SHU�
SRPRGRUR� VRQR� GLVSRQLELOL� WUHGLFL� FODVVL� FKLPLFKH� FRQ� GLYHUVH� PRGDOLWj� GL� D]LRQH� SHU� LO�
FRQWUROOR�GL�TXHVWD�ILWRSDWLD��LO�ULVFKLR�GL�UHVLVWHQ]D�SHU�R[DWKLDSLSUROLQ�q�FRQVLGHUDWR�GD�PHGLR�
DG� DOWR� �D]LRQH� VX� VLWR� EHUVDJOLR� VLQJROR��� 'L� FRQVHJXHQ]D� SHU� LO� VXR� XWLOL]]R� LQ� FDPSR� q�
QHFHVVDULR� DGRWWDUH� RSSRUWXQH� VWUDWHJLH� DQWL�UHVLVWHQ]D�� HYLWDUH� O¶XWLOL]]R� GHO� SURGRWWR� VROR��
XWLOL]]DUH�OD�GRVH�ULSRUWDWD�LQ�HWLFKHWWD��QRQ�DSSOLFDUOR�LQ�IRUPD�FXUDWLYD�H�R�HUDGLFDQWH�H�XVDUOR�
LQ�PLVFHOD�DOWHUQDQ]D�FRQ�DOWUL�IXQJLFLGL�DYHQWL�GLIIHUHQWH�PHFFDQLVPR�G¶D]LRQH��)$2���������
,Q�WDOH�DPELWR�O¶RELHWWLYR�GHO�SUHVHQWH�ODYRUR�q�VWDWR�GL�LQGDJDUH� OD�FDSDFLWj�GL�FRQWHQHUH�OR�

VYLOXSSR� LQ� FDPSR� GHOOD� SHURQRVSRUD� GHO� SRPRGRUR�� GD� SDUWH� GL� XQ� IRUPXODWR� D� EDVH� GL�
R[DWKLDSLSUROLQ�UHFHQWHPHQWH�DXWRUL]]DWR��2URQGLV�9HJ���R[DWKLDSULSROLQ�����J�/���PLVFHODWR�
LQ� IRUPD�HVWHPSRUDQHD�FRQ�PDQGLSURSDPLG������J�/��R�D]R[\VWURELQ������J�/���/R�VWXGLR�q�
VWDWR� FRQGRWWR� LQVHUHQGR� OH�PLVFHOH� DOO¶LQWHUQR�GL� VWUDWHJLH� GL� GLIHVD�PLUDWH� D�PDVVLPL]]DUQH�
O¶HIILFDFLD��SURJUDPPDWH�FRQVLGHUDQGR�VLD�OH�SURSULHWj�ELRORJLFKH�H�FKLPLFKH�GHOOH�V�D���VLD�OR�
VWDGLR�IHQRORJLFR�GHOOD�SLDQWD��
'L� VHJXLWR� VL� ULSRUWDQR� L� ULVXOWDWL� SL�� VLJQLILFDWLYL� GHOOD� VSHULPHQWD]LRQH� UHDOL]]DWD� QHO�

ELHQQLR� ���������� LQ� DOFXQL� GHL� SULQFLSDOL� DUHDOL� GL� SURGX]LRQH� LWDOLDQL� GHO� SRPRGRUR� GD�
LQGXVWULD��

0$7(5,$/,�(�0(72',��
1HO�FRUVR�GHO�ELHQQLR���������VRQR�VWDWH�FRQGRWWH�GD�SDUWH�GL�DOFXQL�&HQWUL�GL�VDJJLR�SURYH�

VSHULPHQWDOL� QHL� FRPSUHQVRUL� HFRQRPLFL� SL�� LPSRUWDQWL� SHU� OD� SURGX]LRQH� GL� SRPRGRUR� GD�
LQGXVWULD�� SLDFHQWLQR�� IHUUDUHVH�� IRJJLDQR�� ,� GDWL� JHQHUDOL� GHOOH� SURYH� H� L� IRUPXODWL� XWLOL]]DWL�
VRQR�ULSRUWDWL�QHOOH�WDEHOOH���H����
�

7DEHOOD����'DWL�JHQHUDOL�GHOOH�SURYH�
9DULHWj�GL�

SRPRGRUR�GD�
LQGXVWULD�

&HQWUR�GL�6DJJLR� /RFDOLWj� $QQR� 7UDSLDQWR�

+������WRQGR�� $QDGLDJ� 3LDFHQ]D� ����� �����
6LPSOH[��WRQGR�� 7HUUHPHUVH� /DJRVDQWR��)(�� ����� �����

7HPSODU��DOOXQJDWR�� $JUL������ &HULJQROD��)*�� ����� �����
�
�
�
�
�
�
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7DEHOOD����)RUPXODWL�XWLOL]]DWL�QHOOH�SURYH  
)RUPXODWR� 6RVWDQ]D�DWWLYD��IRUPXOD]LRQH�� &RQFHQWUD]LRQH�V�D��

5LGRPLO�*ROG�5�:*� 0HWDOD[LO�0���UDPH�RVVLFORUXUR��:*�� �������������
2URQGLV�8OWUD�3DFN��
�2URQGLV�9HJ���3HUJDGR�
6&��

2[DWKLDSLSUROLQ���0DQGLSURSDPLG��2'���6&�� ����J�/�������J�/�

2URQGLV�(YR�3DFN�
�2URQGLV�9HJ���2UWLYD�� 2[DWKLDSLSUROLQ���$]R[\VWURELQ��2'���6&�� ����J�/�������J�/�

5HYXV�7RS� 'LIHQRFRQD]ROH���PDQGLSURSDPLG��6&�� ����J�/�������J�/�
&RSUDQWRO�+L�%LR� 5DPH�LGURVVLGR��:*�� �����
(QHUYLQ�'XR� $PHWRFUDGLQ���GLPHWKRPRUSK��6&�� ����J�/�������J�/�
(QHUYLQ�7RS� $PHWRFWUDGLQ���PHWLUDP��:*�� ������������
)RUXP�5��%� 'LPHWKRPRUSK���UDPH�WULEDVLFR��:3�� �����������
&DEULR�7RS� 0HWLUDP���S\UDFORVWURELQ��:*�� �����������
&DEULR�'XR� 'LPHWKRPRUSK���S\UDFORVWURELQ��(&�� ���J�/������J�/�
5DQPDQ�7RS� &\D]RIDPLG��6&�� ����J�/�
6LJQXP� 3\UDFORVWURELQ���ERVFDOLG��:*�� ���������������
�

Ê�VWDWR�DGRWWDWR�XQR�VFKHPD�VSHULPHQWDOH�D�EORFFKL�UDQGRPL]]DWL�FRQ�TXDWWUR�UHSOLFKH��2JQL�
EORFFR�SUHYHGHYD�DOPHQR�GXH�ILOH�GL�SRPRGRUR��SHU�XQD�VXSHUILFLH�FRPSOHVVLYD�GL�������P���
/H�DSSOLFD]LRQL�VRQR�VWDWH�HVHJXLWH�FRQ�PRWRSRPSD�VSDOOHJJLDWD�GRWDWD�GL�EDUUD�FRQ�XJHOOL��D�

VHFRQGD�GHOOH�GLYHUVH�SURYH��GL�WLSR�7HHMHW�;5�����96�H�&RQH�KROORZ�+&�����FRQ�XQ�YROXPH�
GL� DSSOLFD]LRQH� WUD� L� ���� H� ����� /�KD� LQ� EDVH� DOOR� VYLOXSSR� YHJHWDWLYR� GHOOD� FROWXUD�� ,�
WUDWWDPHQWL�VRQR�VWDWL�LQL]LDWL�LQ�PRGR�SUHYHQWLYR�FLUFD�WUH�VHWWLPDQH�GRSR�LO�WUDSLDQWR�FRQ�XQD�
FDGHQ]D� GL� ����� JLRUQL�� /H� DSSOLFD]LRQL� VRQR� VWDWH� DGDWWDWH� DOOH� VWDQGDUG� SUDWLFKH� ORFDOL� D�
SDUWLUH�GD�%%&+�����SULPD�LQILRUHVFHQ]D��SULPR�ILRUH�DSHUWR��ILQR�D�%%&+���������GHL�IUXWWL�
PDWXUL��� /¶HIILFDFLD� GHOOH� GXH� PLVFHOH� D� EDVH� GL� R[DWKLDSLSUROLQ� �� PDQGLSURSDPLG� H�
R[DWKLDSLSUROLQ� �� D]R[\VWURELQ� q� VWDWD� YDOXWDWD� QHOO¶DPELWR� GL� XQD� VWUDWHJLD�� FRQIURQWDWD� FRQ�
XQD�VWUDWHJLD�VWDQGDUG��
'L�VHJXLWR�VL�ULSRUWDQR�OH�WHVL�D�FRQIURQWR�FRQ�OH�GDWH�GHL�WUDWWDPHQWL��WDEHOOH���������� 

�

7DEHOOD����3URYD�GL�3LDFHQ]D�������SURGRWWL�XWLOL]]DWL��GRVL�H�WUDWWDPHQWL�
7HVL� )RUPXODWR� 'RVH�NJ�/�KD� 1��H�GDWD�WUDWWDPHQWL��
�� 7HVWLPRQH�QRQ�WUDWWDWR� �� ��

��

5LGRPLO�*ROG�5�:*� �� ������������������
2URQGLV�8OWUD�3DFN��2URQGLV�9HJ���3HUJDGR�6&�� ����������� �������������
5HYXV�7RS� ���� ��������
2URQGLV�(YR�3DFN��2URQGLV�9HJ���2UWLYD�� ����������� ��������
3HUJDGR�6&���&RSUDQWRO�+L�%LR� ��������� ��������
&RSUDQWRO�+L�%LR� �� ��������������

��

5LGRPLO�*ROG�5�:*� �� �����������������
)RUXP�5��%� ����� ������������
&DEULR�7RS� �� ��������
&DEULR�'XR� ���� ��������
5DQPDQ�7RS� ���� ��������
(QHUYLQ�'XR� ���� ��������
&RSUDQWRO�+L�%LR� �� ��������������

�
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7DEHOOD����3URYD�GL�/DJRVDQWR��������SURGRWWL�XWLOL]]DWL��GRVL�H�WUDWWDPHQWL�
7HVL� )RUPXODWR� 'RVH�NJ�/�KD� 1��H�GDWD�WUDWWDPHQWL�
�� 7HVWLPRQH�QRQ�WUDWWDWR� �� �

��

5LGRPLO�*ROG�5�:*� �� �������������������
2URQGLV�8OWUD�3DFN��2URQGLV�9HJ���3HUJDGR�6&�� ����������� �������������
2URQGLV�(YR�3DFN��2URQGLV�9HJ���2UWLYD�� ����������� ��������
5HYXV�7RS� ���� ��������
&RSUDQWRO�+L�%LR� �� �������������

��

(QHUYLQ�'XR� ���� �������������
)RUXP�5��%� ���� ��������
5DQPDQ�7RS� ���� �������
&DEULR�'XR� ���� ��������
&DEULR�7RS� �� ��������������
&RSUDQWRO�+L�%LR� �� �������������

�
7DEHOOD����3URYD�GL�&HULJQROD��������SURGRWWL�XWLOL]]DWL��GRVL�H�WUDWWDPHQWL�
7HVL� )RUPXODWR� 'RVH�NJ�/�KD� 1��H�GDWD�WUDWWDPHQWL�

�� 7HVWLPRQH�QRQ�WUDWWDWR� �� ��

��

5LGRPLO�*ROG�5�:*� �� ��������������������
2URQGLV�8OWUD�3DFN��2URQGLV�9HJ���3HUJDGR�6&�� ����������� ��������
2URQGLV�(YR�3DFN��2URQGLV�9HJ���2UWLYD�� ����������� ����������������
5HYXV�7RS� ���� ���������

��

)RUXP�5��%� ���� ���������������������
(QHUYLQ�7RS� �� ���������������
&DEULR�'XR� ���� ���������
6LJQXP� ���� ����������

�
'DOOD�FRPSDUVD�GHL�VLQWRPL�VRQR�VWDWL�HVHJXLWL�ULOLHYL�VX�����IRJOLH�H����IUXWWL�SHU�SDUFHOOD�

VHOH]LRQDQGROL�D�FDVR�VROR�QHOOD�SDUWH�FHQWUDOH�GHOOD�VWHVVD��,�ULVXOWDWL��HVSUHVVL�FRPH�LQFLGHQ]D�
H� VHYHULWj� GHOOD� PDODWWLD� VX� IRJOLD� H� VROR� FRPH� LQFLGHQ]D� VX� IUXWWR�� VRQR� VWDWL� VRWWRSRVWL�
DOO¶DQDOLVL�GHOOD�YDULDQ]D��$QRYD�FRQ�WHVW�GL�'XQFDQ�R�61.��6WXGHQW�1HZPDQ�.HXOV���S�������
SHU�OD�VHSDUD]LRQH�GHOOH�PHGLH��,O�JUDGR�GL�D]LRQH�SHUFHQWXDOH�GHL�WUDWWDPHQWL�q�VWDWR�FDOFRODWR�
VHFRQGR�OD�IRUPXOD�GL�$EERWW�VXL�GDWL�PHGL��
�

5,68/7$7,�(�',6&866,21(�
3URYD�GL�3LDFHQ]D��������
/¶DQQDWD������q�VWDWD�FDUDWWHUL]]DWD�GD�XQ�LQYHUQR�HG�XQ�LQL]LR�SULPDYHUD�PROWR�VHFFKL��FRQ�

TXDOFKH� SUHFLSLWD]LRQH� SL�� DEERQGDQWH� GXUDQWH� LO� PHVH� GL� PDJJLR�� ,O� SHULRGR� HVWLYR� q� VWDWR�
FDOGR� FRQ� VSRUDGLFL� WHPSRUDOL�� 1HOOD� SURYD� L� SULPL� VLQWRPL� GL� LQIH]LRQH� GL� SHURQRVSRUD� VX�
IRJOLD� VRQR� VWDWL� ULVFRQWUDWL� LO� �� DJRVWR�� LQ� FRUULVSRQGHQ]D� GHOOD� TXLQWD� DSSOLFD]LRQH�� FRQ�
XQ¶LQFLGHQ]D�GHO��������H�XQD�VHYHULWj�GHO������VX�WHVWLPRQH�QRQ�WUDWWDWR��/D�SHURQRVSRUD�q�
DXPHQWDWD� GXUDQWH� LO� PHVH� GL� VHWWHPEUH�� DQFKH� JUD]LH� DO� FOLPD� SL�� IDYRUHYROH� SHU� LO� VXR�
VYLOXSSR��$O�WHUPLQH�GHOOD�SURYD�LO�OLYHOOR�GL�LQIH]LRQH�ULVFRQWUDWR�HUD�DOWR�FRQ�XQD�VHYHULWj�HG�
LQFLGHQ]D�ULVSHWWLYDPHQWH�GL�������H������WDEHOOD�����
�
�
�
�
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7DEHOOD����3URYD�GL�3LDFHQ]D�������ULVXOWDWL�GHL�ULOLHYL�VX�IRJOLD�
� ���� ����� ����� �����

7HVL� ,QFLGHQ]D�
��

6HYHULWj�
��

,QFLGHQ]D�
��

6HYHULWj�
��

,QFLGHQ]D�
��

6HYHULWj�
�� ,QFLGHQ]D��� 6HYHULWj�

��
�� �����D
� ����D� �����D� ����D� �����D� �����D� ���D� �����D�
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�*UDGR�G¶D]LRQH�FDOFRODWR�VHFRQGR�OD�IRUPXOD�GL�$EERWW�

�

&RQVLGHUDWR� O¶DOWR� OLYHOOR� GL� LQIH]LRQH� ULVFRQWUDWR� DO� WHUPLQH� GHOOD� SURYD�� HQWUDPEH� OH� WHVL�
WUDWWDWH�KDQQR�PRVWUDWR�XQ�HOHYDWR�FRQWUROOR�GHOOD�PDODWWLD�FRQ�GLIIHUHQ]H�VLJQLILFDWLYH�ULVSHWWR�
DO� WHVWLPRQH� QRQ� WUDWWDWR�� ,O� SURJUDPPD�GL� SURWH]LRQH� GHOOD� WHVL� ��� LQ� FXL� q� VWDWD� VDJJLDWD� OD�
VWUDWHJLD� FRQ� R[DWKLDSLSUROLQ� PLVFHODWR� FRQ� PDQGLSURSDPLGH� H� D]R[\VWURELQ�� KD� RWWHQXWR�
ULVXOWDWL�PLJOLRUL�ULVSHWWR�DOOD�VWUDWHJLD�VWDQGDUG��VHSSXUH�QRQ�FRQ�GLIIHUHQ]D�VWDWLVWLFD���
�

3URYD�GL�/DJRVDQWR��������
/H�FRQGL]LRQL�FOLPDWLFKH�VRQR�VWDWH�FDUDWWHUL]]DWH�GD�XQ�PHVH�GL�PDJJLR�FRQ�WHPSHUDWXUH�SL��

EDVVH�ULVSHWWR�DOOD�PHGLD�VWDJLRQDOH�H�XQ¶DOWD�SLRYRVLWj��WDOH�GD�SHUPHWWHUH�XQ�RWWLPR�VYLOXSSR�
GHOOD�SHURQRVSRUD��FRQ� L�SULPL� VLQWRPL� VX� IRJOLD�RVVHUYDWL� LO����JLXJQR�� H� XQ¶LQFLGHQ]D�GHOOD�
PDODWWLD�VX�WHVWLPRQH�QRQ�WUDWWDWR�GHO�������DO�SULPR�ULOLHYR��WDEHOOD�����
1HOOD� VHFRQGD� YDOXWD]LRQH� ��� OXJOLR��� JUD]LH� DOOH� SLRJJH� H� DOO
HOHYDWD� XPLGLWj� UHODWLYD� GL�

JLXJQR��OD�PDODWWLD�q�DXPHQWDWD��VXO�WHVWLPRQH�QRQ�WUDWWDWR�DOO¶����GL�LQFLGHQ]D�H�DO�������GL�
VHYHULWj� VXOOH� IRJOLH�� PHQWUH� VXL� IUXWWL� q� VWDWR� ULVFRQWUDWR� LO� ���� GL� LQFLGHQ]D�� 1HOO
XOWLPR�
ULOLHYR�����OXJOLR���OD�PDODWWLD��QHO�WHVWLPRQH�QRQ�WUDWWDWR��DYHYD�UDJJLXQWR�LO�����GL�LQFLGHQ]D�
VXOOH�IRJOLH�FRQ�XQD�VHYHULWj�GHO�������H�LO�����GL�IUXWWL�VLQWRPDWLFL��
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� ,� YDORUL� GHOOD� VWHVVD� FRORQQD� FRQWUDVVHJQDWL� GD� OHWWHUH� GLYHUVH� GLIIHULVFRQR� WUD� ORUR� SHU� S������ �WHVW�
'XQFDQ���

�*UDGR�G¶D]LRQH�FDOFRODWR�VHFRQGR�OD�IRUPXOD�GL�$EERWW�
�

/H�GXH� VWUDWHJLH� KDQQR�FRQWHQXWR� OD� GLIIXVRQH�GHOOD�PDODWWLD� FRQ� YDORUL� GL� HIILFDFLD�PROWR�
HOHYDWL�H�JLj�QHO�SULPR�ULOLHYR�VRQR�VWDWH�RVVHUYDWH�GLIIHUHQ]H�VWDWLVWLFKH�ULVSHWWR�DO�WHVWLPRQH�
QRQ�WUDWWDWR��PD�QRQ�WUD�OH�WHVL�WUDWWDWH��
,Q� WHUPLQL�GL� OLYHOOR�GL�PDODWWLD�� OD� WHVL��� �WUDWWDWD�FRQ�R[DWKLDSLSUROLQ��KD� IDWWR� UHJLVWUDUH� L�

PLJOLRUL�ULVXOWDWL��FRQ�XQ�JUDGR�GL�D]LRQH�QHOO¶XOWLPR�ULOLHYR�SDUL�D�������VX�IRJOLH�H�������VX�
IUXWWL��VWDWLVWLFDPHQWH�GLIIHUHQWH�ULVSHWWR�DL�YDORUL�RVVHUYDWL�QHOOR�VWDQGDUG�GL�FRQIURQWR��WHVL�����
3HU�TXDQWR�ULJXDUGD�LO�FRQWUROOR�GHOOD�PDODWWLD�VXL�IUXWWL��QHOOH�WHVL� WUDWWDWH�QRQ�VL�q�ULVFRQWUDWD�
SHURQRVSRUD��HIILFDFLD�SDUL�DO��������

�

3URYD�GL�&HULJQROD��������
/H�FRQGL]LRQL�FOLPDWLFKH� VRQR�VWDWH� IDYRUHYROL�SHU� OR� VYLOXSSR�GHOOD�PDODWWLD� LQ� WHUPLQL� GL�

WHPSHUDWXUD� H� XPLGLWj�� ,O� PHVH� GL� RWWREUH� q� VWDWR� FDUDWWHUL]]DWR� GD� QHEELH� PDWWXWLQH� FRQ�
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WHPSHUDWXUH�PHGLH�GL��������&��FKH�KDQQR�FRQVHQWLWR�OR�VYLOXSSR�RWWLPDOH�GHOOD�SHURQRVSRUD��
FRQ� L�SULPL� VLQWRPL�VX�IRJOLD�RVVHUYDWL� LO����RWWREUH�� LQFLGHQ]D�VXO� WHVWLPRQH�QRQ� WUDWWDWR�GHO�
������H�������GL�VHYHULWj��WDEHOOD�����/D�VHFRQGD�YDOXWD]LRQH�����RWWREUH��� LQ�FRQFRPLWDQ]D�
FRQ� O¶XOWLPD� DSSOLFD]LRQH�� KD� HYLGHQ]LDWR� XQ� EXRQ� FRQWUROOR� QHOOH� WHVL� WUDWWDWH�� PHQWUH� QHO�
WHVWLPRQH�QRQ�WUDWWDWR� OD�PDODWWLD�q�DXPHQWDWD�FRQVLGHUHYROPHQWH�FRQ�YDORUL�VX�IRJOLH�SDUL�DO�
����GL� LQFLGHQ]D�H�������GL� VHYHULWj�� ,O���QRYHPEUH�q� VWDWR�HIIHWWXDWR� O¶XOWLPR� ULOLHYR�GHOOD�
PDODWWLD�FKH��QHO�WHVWLPRQH�QRQ�WUDWWDWR��DYHYD�UDJJLXQWR�O¶������GL�LQFLGHQ]D�VXOOH�IRJOLH�FRQ�
XQD� VHYHULWj� GHO� �������7XWWL� L� WUDWWDPHQWL� KDQQR� JDUDQWLWR�XQ�EXRQ�FRQWUROOR�GHOOD�PDODWWLD��
GLIIHUHQ]LDQGRVL�FRQ�VLJQLILFDWLYDPHQWH�JLj�GDO�SULPR�ULOLHYR�ULVSHWWR�DO�WHVWLPRQH�� �/D�WHVL�LQ�
FXL� q� VWDWD� VDJJLDWD� OD� VWUDWHJLD� FRQ� R[DWKLDSLSUROLQ� PLVFHODWR� FRQ� PDQGLSURSDPLG� H�
D]R[\VWURELQ� �WHVL� ���� VL� q� GLPRVWUDWD� PROWR� HIILFDFH�� ULVXOWDQGR� OD� PLJOLRUH� SXU� QRQ�
GLIIHUHQ]LDQGRVL�VWDWLVWLFDPHQWH�GDOOD�WHVL�VWDQGDUG��
�
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�*UDGR�G¶D]LRQH�FDOFRODWR�VHFRQGR�OD�IRUPXOD�GL�$EERWW�

�

&21&/86,21,�
,Q�TXHVWR�VWXGLR�ELHQQDOH�FRQGRWWR�QHOOH� WUH�]RQH� LWDOLDQH�SL�� LPSRUWDQWL�SHU� OD�SURGX]LRQH�

GHO� SRPRGRUR� GD� LQGXVWULD�� VL� q� PHVVR� LQ� HYLGHQ]D� FRPH� OH� QXRYH� PLVFHOH� D� EDVH� GL�
R[DWKLDSLSUROLQ�� DVVRFLDWR� D� PDQGLSURSDPLG� R� D]R[\VWURELQ�� DEELDQR� JDUDQWLWR� OLYHOOL� GL�
HIILFDFLD�ULOHYDQWL��DQFKH�D�IURQWH�GL�DWWDFFKL�FRQVLVWHQWL�VX�WHVWLPRQH�QRQ�WUDWWDWR��
/D�VSHULPHQWD]LRQH�KD�PRVWUDWR�FRPH�OH�PLVFHOH�VL�LQWHJULQR�LQ�XQ�SURJUDPPD�GL�GLIHVD�FKH�

WHQJD� FRQWR� VLD� GHOOH� ORUR� FDUDWWHULVWLFKH� FKLPLFR�ILVLFKH�� VLD� GHOOR� VWDGLR� IHQRORJLFR� GHOOD�
SLDQWD��/¶XWLOL]]R�GHOOD�PLVFHOD�R[DWKLDSLSUROLQ���PDQGLSURSDPLG��2URQGLV�8OWUD�3DFN��GRSR�LO�
EORFFR�GL�WUDWWDPHQWL�LQL]LDOL�FRQ�SURGRWWL�VLVWHPLFL��JDUDQWLVFH�XQ�FRQWUROOR�PLUDWR�GHOOD�SLDQWD�
H� GHL� IUXWWL� LQ� IRUPD]LRQH��PHQWUH� OD� FRPELQD]LRQH� R[DWKLDSLSUROLQ� �� D]R[\VWURELQ� �2URQGLV�
(YR� 3DFN�� XWLOL]]DWD� SL�� DYDQWL� QHOOD� VWDJLRQH� HVWLYD�� SHUPHWWH� XQ� FRQWUROOR� FRPELQDWR� GL�
SHURQRVSRUD� H� DOWHUQDULD�� SDWRJHQR� TXHVW¶XOWLPR� SHU� FXL� q� VSHFLILFDWDPHQWH� UHJLVWUDWR�
O¶D]R[\VWURELQ��,Q�DJJLXQWD�� OH�GXH�FRPELQD]LRQL��DSSDUWHQHQGR�D�FODVVL�FKLPLFKH�GLIIHUHQWL�H�
DYHQGR�GLYHUVL�PHFFDQLVPL�G¶D]LRQH��ULVXOWDQR�LPSRUWDQWL�DQFKH�SHU�RVWDFRODUH�O¶LQVRUJHQ]D�LQ�
FDPSR�GL�HYHQWXDOL�IHQRPHQL�GL�UHVLVWHQ]D��
�

/$925,�&,7$7,�
)$2��������Guidelines on Prevention and Management of Pesticide Resistance�
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QHZ�RRP\FHWH�IXQJLFLGH�WKDW�WDUJHWV�DQ�R[\VWHURO�ELQGLQJ�SURWHLQ��Bioorganic & Medicinal 
Chemistry���������������

7URLVL� 0��� %RQDFLQL� )��� 'RWWRULQL� 3��� /RGL� *��� 9HUJDUD� /��� ������ 2[DWKLDSLSUROLQ�� QXRYR�
IXQJLFLGD�FRQWUR�OD�SHURQRVSRUD�GHOOD�YLWH��Atti Giornate Fitopatologiche���������� 
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