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1HO������H�QHO������VRQR�VWDWH�FRQGRWWH�VHWWH�SURYH�VSHULPHQWDOL�ORFDOL]]DWH�QHOOH�SULQFLSDOL�DUHH�
FHUHDOLFROH� GHO� &HQWUR�1RUG� ,WDOLD�� QHOOH� ]RQH� FRQ� PDJJLRUH� SUHVVLRQH� GHL� SDWRJHQL� IRJOLDUL�
�Septoria tritici, Puccinia recondita H� Microdochium nivale��� %HQ]RYLQGLIOXS\U� ��
SURWLRFRQD]ROR�VLD�DOOD�GRVH�GL��������J�KD��FKH�DOOD�GRVH�GL�������������J�KD��LPSLHJDWR�DOOD�
IRJOLD� D� EDQGLHUD� KD� IRUQLWR� XQ� FRQWUROOR� RWWLPDOH� GHL� GLYHUVL� SDWRJHQL�� (VWUHPDPHQWH�
LQWHUHVVDQWH� q� ULVXOWDWD� DQFKH� O¶LQIOXHQ]D� SRVLWLYD� VXOOD� SURGX]LRQH� GL� JUDQHOOD� ULOHYDWD� DOOD�
UDFFROWD�FKH�q�ULVXOWDWD�VXSHULRUH�DOOD�ULGX]LRQH�FROOHJDWD�DOO¶DWWDFFR�GHL�SDWRJHQL��&RQVLGHUDQGR�
O¶LQFUHPHQWR� GL� SURGX]LRQH�� VXOOH� YDULHWj� H� QHOOH� FRQGL]LRQL� HSLGHPLRORJLFKH� GHOOH� SURYH�� LO�
ULWRUQR� LQ� WHUPLQL�GL�3/9�SHU� O¶DJULFROWRUH�q� ULVXOWDWR�GD���D���YROWH�VXSHULRUH�DO�FRVWR�SHU� LO�
WUDWWDPHQWR��
3DUROH�FKLDYH��Septoria tritici, Puccinia recondita,�Microdochium nivale�
�

6800$5<��
)81*,&,'(�&20326('�%<�%(1=29,1',)/83<5�$1'�3527+,2&21$=2/(�)25�

6(3725,$�:+($7�',6($6(6�&21752/�
,Q������DQG�������VHYHQ�H[SHULPHQWDO�WHVWV�ZHUH�FDUULHG�RXW�LQ�DUHDV�RI�FHQWUDO�QRUWKHUQ�,WDO\�
ZLWK� WKH� KLJKHVW� SUHVVXUH� RI� OHDI� SDWKRJHQV� �Septoria tritici, Puccinia recondita and 
Microdochium nivale���%HQ]RYLQGLIOXS\U���SURWKLRFRQD]ROH�ERWK�DW����������J�KD�DQG�DW�������
�� ������ J�KD�� XVHG� RQ� WKH� IODJ� OHDI�� SURYLGHG� RSWLPDO� FRQWURO� RI� WKH� GLIIHUHQW� SDWKRJHQV��$�
SRVLWLYH�LQIOXHQFH�RQ�JUDLQV�\LHOG�ZDV�DOVR�REVHUYHG��ZLWK�D�\LHOG�LQFUHDVH�VXSHULRU�WR�WKH�\LHOG�
ORVV�FDXVHG�E\�IXQJDO� LQIHFWLRQV��&RQVLGHULQJ� WKH�\LHOG� LQFUHDVH�� WKH�HFRQRPLF�UHWXUQ� IRU� WKH�
IDUPHU�ZDV�����WLPHV�KLJKHU�WKDQ�WKH�FRVW�RI�WKH�WUHDWPHQW��
.H\ZRUGV��Septoria tritici, Puccinia recondita,�Microdochium nivale�
�
�

,1752'8=,21(��
1HJOL�DUHDOL�SURGXWWLYL�,WDOLDQL�GHO�IUXPHQWR�L�SULQFLSDOL�SDWRJHQL�IXQJLQL�IRJOLDUL��Septoria 

tritici, Puccinia recondita H�QHJOL�XOWLPL�DQQL�DQFKH�Microdochium nivale VX�IRJOLD���SRVVRQR�
GHWHUPLQDUH�LPSRUWDQWL�FDOL�SURGXWWLYL�VLD�TXDQWLWDWLYL�FKH�TXDOLWDWLYL�GHOOD�JUDQHOOD��3HU�OLPLWDUH�
R�DQQXOODUH�OH�SHUGLWH�GL�SURGX]LRQH�VL�SRVVRQR�XWLOL]]DUH�GLYHUVL�DSSURFFL�DJURQRPLFL�FKH�YDQQR�
GDOO¶XWLOL]]R�GL�YDULHWj�SRFR�VHQVLELOL��DOOD�JHVWLRQH�GHL�UHVLGXL�FROWXUDOL��GHOOH�ODYRUD]LRQL�H�GHOOH�
URWD]LRQL��,QGXEELDPHQWH�SHUz�O¶XWLOL]]R�GHL�IXQJLFLGL��LQWHJUDWR�FRQ�OH�VROX]LRQL�DJURQRPLFKH�
VRSUDFLWDWH�� q� OD� VROX]LRQH� SL�� HIILFDFH� SHU� SUHVHUYDUH� OD� PDVVLPD� SURGXWWLYLWj� GHOOD� FROWXUD�
QRQFKp�LO�UHGGLWR�GHOO¶DJULFROWRUH���

,Q�TXHVWR�SDQRUDPD��OD�VRVWDQ]D�DWWLYD�EHQ]RYLQGLIOXS\U��6HUUD�HW�DO���������DXWRUL]]DWD�LQ�
,WDOLD�GDO������FRPH�IRUPXODWR�(ODWXV�(UD�DG�XQD�GRVH�GL��/�KD��KD�GLPRVWUDWR�QHJOL�DQQL�XQD�
HOHYDWD�HIILFDFLD�QHO�FRQWUROOR�GHL�SULQFLSDOL�SDWRJHQL�VLD�GHOO¶DSSDUDWR�IRJOLDUH�FKH�GHOOD�VSLJD�
�3UDGROHVL�HW�DO���������5H\QHUL�HW�DO���������7HVLR�HW�DO���������� ,Q�SDUWLFRODUH��VXOOH�PDODWWLH�
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IRJOLDUL�DQFKH�D�GRVL�LQIHULRUL�D�TXHOOD�GL�HWLFKHWWD�O¶HIILFDFLD�q�ULVXOWDWD�VHPSUH�DOWLVVLPD��UDJLRQ�
SHU�FXL�VL�q�GHFLVR�GL�DYYLDUH�TXHVWD�VSHULPHQWD]LRQH�VX�6HSWRULD�H�JOL�DOWUL�SDWRJHQL�IRJOLDUL��

/R�VFRSR�GHO�SUHVHQWH�ODYRUR�q�DSSXQWR�TXHOOR�GL�YHULILFDUH�O¶HIILFDFLD�GHO�SURGRWWR�DG�XQD�
GRVH�LQIHULRUH�D�TXHOOD�DXWRUL]]DWD�ILQR�DO������QHO�FRQWUROOR�GHOOH�SDWRORJLH�IRJOLDUL��

�
�

0$7(5,$/,�(�0(72',���
6RQR�VWDWH�UHDOL]]DWH���SURYH�VSHULPHQWDOL�GL�FDPSR����QHO������H���QHO�������ORFDOL]]DWH�QHOOH�

SULQFLSDOL�DUHH�FHUHDOLFROH�GHO�&HQWUR�1RUG�,WDOLD�H�QHOOH�]RQH�D�PDJJLRU�SUHVVLRQH�GHL�SULQFLSDOL�
SDWRJHQL�IRJOLDUL��4XDWWUR�SURYH�VRQR�VWDWH�FRQGRWWH�VX�IUXPHQWR�GXUR�H�WUH�VX�IUXPHQWR�WHQHUR��
/H� SURYH� VRQR� VWDWH� FRQGRWWH� VHFRQGR� VFKHPD� D� EORFFKL� UDQGRPL]]DWL� FRQ� ���� ULSHWL]LRQL� H�
SDUFHOOH� GL� ������P��� ,� WUDWWDPHQWL� VRQR� VWDWL� HVHJXLWL� FRQ� EDUUD� ODWHUDOH� SRUWDWD� D�PDQR� FRQ�
SUHVVLRQH�IRUQLWD�GD�DQLGULGH�FDUERQLFD�H�XJHOOL�D�YHQWDJOLR�GLVWULEXHQGR�XQ�YROXPH�GL�DFTXD�GL�
����/�KD��/H�WHVL�D�FRQIURQWR�VRQR�ULSRUWDWH�LQ�WDEHOOD����7XWWH�OH�DSSOLFD]LRQL�VRQR�VWDWH�HIIHWWXDWH�
WUD�HPLVVLRQH�GHOOD� IRJOLD�D�EDQGLHUD� �%%&+�����H� IRJOLD�D�EDQGLHUD�GLVWHVD��%%&+������3HU�
YDOXWDUH�O¶HIILFDFLD�GHL� WUDWWDPHQWL�VRQR�VWDWL�HIIHWWXDWL�GLYHUVL�ULOLHYL�VLD�VXL�SDWRJHQL�VLD�VXOOD�
SURGX]LRQH�GL�JUDQHOOD��SDUDPHWUR�TXHVW¶XOWLPR�LPSRUWDQWH�LQ�TXDQWR�q�TXHOOR�FKH�GHWHUPLQD�OD�
FRQYHQLHQ]D� HFRQRPLFD� GHO� WUDWWDPHQWR�� 6XL� SDWRJHQL� SUHVHQWL�� Septoria tritici, Puccinia 
recondita e Microdochium nivale� VL� q� YDOXWDWR� LQFLGHQ]D� HG� LQWHQVLWj� GHOOD� ORUR� SUHVHQ]D�
VXOO¶XOWLPD�IRJOLD�GHO�IUXPHQWR��OLQHD�JXLGD�(332�SS���������)ROLDU�DQG�HDU�GLVHDVHV�RQ�FHUHDOV��
H�VL�q�ULFDYDWD�O¶HIILFDFLD�UHODWLYD��$EERWW���3HU�TXDQWR�ULJXDUGD�L�GDWL�SURGXWWLYL�VL�q�HIIHWWXDWD�OD�
UDFFROWD�GHOOH�SDUFHOOH�PHGLDQWH�PLHWLWUHEELD�SDUFHOODUH��GHWHUPLQDQGR�SRL�VLD�OD�SURGX]LRQH�GL�
JUDQHOOD�SHU�KD��LO�SHVR�HWWROLWULFR�H�OD���GL�SURWHLQH��1HO�SUHVHQWH�ODYRUR�YHQJRQR�ULSRUWDWL�VROR�
L�GDWL�GL�SURGX]LRQH�GL�JUDQHOOD�SHU�HWWDUR�SRLFKp�SHU�LO�FRQWHQXWR�GL�SURWHLQH�H�LO�SHVR�HWWROLWULFR�
QRQ�VL�VRQR�RVVHUYDWH�GLIIHUHQ]H�VLJQLILFDWLYH�IUD�L�WUDWWDPHQWL��PD�VROR�WUD�TXHVWL�HG�LO�WHVWLPRQH�
QRQ� WUDWWDWR�� 7XWWL� L� GDWL� ULSRUWDWL� VRQR� VWDWL� DQDOL]]DWL� VWDWLVWLFDPHQWH� PHGLDQWH� DQDOLVL� GHOOD�
YDULDQ]D�H�GLIIHUHQ]LDWL�WUDPLWH�LO�WHVW�/6'��3 ���������
�

7DEHOOD����7HVL�D�FRQIURQWR�QHL�GXH�DQQL�GL�SURYD�

6RVWDQ]D�DWWLYD�GRVH�J�KD���������������������

�
1RPH�FRPPHUFLDOH���7LSR�

)RUPXOD]LRQH�
�

7HVWLPRQH�QRQ�WUDWWDWR� ��

%HQ]RYLQGLIOXS\U���3URWLRFRQD]ROR��������������� (ODWXV�(UD���&(
�
%HQ]RYLQGLIOXS\U���3URWLRFRQD]ROR��������� (ODWXV�(UD���&(
�
%L[DIHQ���3URWLRFRQD]ROR�������������� $YLDWRU�;SUR���&(
�
)OX[DS\UR[DG���3\UDFORVWURELQ����������� 3ULD[RU���&(
�

��&(� �&RQFHQWUDWR�(PXOVLRQDELOH 
� �
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5,68/7$7,�
�

(IILFDFLD�VX�VHSWRULRVL�
,O�SDWRJHQR��SULQFLSDOH�WDUJHW�GHOOH�SURYH�VSHULPHQWDOL��HUD�SUHVHQWH�LQ�PDQLHUD�VLJQLILFDWLYD�

LQ�WXWWH�OH�SURYH�H�LQ�WDEHOOD���VRQR�SUHVHQWDWL� L�ULVXOWDWL�GHOO¶XOWLPR�ULOLHYR��FKH�QHOOH�GLYHUVH�
SURYH�q�VWDWR�HIIHWWXDWR�WUD����H����JLRUQL�GRSR�LO�WUDWWDPHQWR��Ê�VWDWR�SUHVR�LQ�FRQVLGHUD]LRQH�
TXHVWR�ULOLHYR�LQ�TXDQWR�q�LO�SL��VLJQLILFDWLYR�SHU�VDJJLDUH�VLD�O¶HIILFDFLD�FKH�OD�SHUVLVWHQ]D�GHL�
SURGRWWL���
7XWWL�L�SURGRWWL�VL�VRQR�GLIIHUHQ]LDWL�VWDWLVWLFDPHQWH�GDO�WHVWLPRQH�QRQ�WUDWWDWR�LQ�WXWWH�OH�SURYH��

DG�HFFH]LRQH�GL� IOX[DS\UR[DG���S\UDFORVWURELQ�FKH�QHOOD�SURYD�GL�9LFHQ]D�GHO������QRQ�VL� q�
GLVFRVWDWR� VLJQLILFDWLYDPHQWH�� � %HQ]RYLQGLIOXS\U� �� SURWLRFRQD]ROR� DOOH� GXH� GRVL� VDJJLDWH� GL�
������������H��������J�KD��LQ���SURYH�VX����QRQ�VL�q�GLIIHUHQ]LDWR�VWDWLVWLFDPHQWH��LQROWUH��QHOOH�
GXH�SURYH�FRQ�PDJJLRU�SUHVHQ]D�GL�PDODWWLD�VXO�WHVWLPRQH�QRQ�WUDWWDWR��$OHVVDQGULD�H�$QFRQD�
������ OH� GXH� WHVL� D� EDVH� GL� EHQ]RYLQGLIOXS\U� �� SURWLRFRQD]ROR� KDQQR�PRVWUDWR� XQ� FRQWUROOR�
VWDWLVWLFDPHQWH�VXSHULRUH�D�TXHOOR�GHJOL�VWDQGDUG�GL�ULIHULPHQWR�XWLOL]]DWL���
�

(IILFDFLD�VX�UXJJLQH�EUXQD�
Puccinia recondita� HUD�SUHVHQWH� LQ�PDQLHUD� VLJQLILFDWLYD� LQ��� SURYH��7XWWL� L�SURGRWWL�KDQQR�

DYXWR�XQD�RWWLPD�HIILFDFLD�VXO�SDWRJHQR�H�LQ�WXWWH�OH�SURYH�WXWWL�L�SURGRWWL�VL� VRQR�GLIIHUHQ]LDWL�
VWDWLVWLFDPHQWH� GDO� WHVWLPRQH� QRQ� WUDWWDWR�� %HQ]RYLQGLIOXS\U� �� SURWLRFRQD]ROR� DOOD� GRVH� DOWD�
��������J�KD��q�OD�WHVL�FKH�KD�GDWR�LO�PLJOLR�ULVXOWDWR�H�VL�GLIIHUHQ]LD�VWDWLVWLFDPHQWH�GDOOH�DOWUH�
WHVL�LQ�XQD�SURYD��%HQ]RYLQGLIOXS\U���SURWLRFRQD]ROR�DOOD�GRVH�GL�������������J�KD�KD�IRUQLWR�
VXOOD�UXJJLQH�EUXQD�XQ�ULVXOWDWR�FRPSOHWDPHQWH�LQ�OLQHD�FRQ�OH�DOWUL�GXH�WHVL�VWDQGDUG�GD�FXL�QRQ�
VL�q�GLIIHUHQ]LDWR�VWDWLVWLFDPHQWH�LQ�QHVVXQD�SURYD��
�
(IILFDFLD�VX�Microdochium nivale�
,O������q�VWDWD�XQD�DQQDWD�LQ�FXL��QHOO¶,WDOLD�GHO�1RUG��D�FDXVD�GHOOD�IRUWH�SLRYRVLWj�GHO�PHVH�GL�

PDJJLR��VL�VRQR�DYXWL�IRUWL�DWWDFFKL�GL�IXVDULRVL�VXOOD�IRJOLD��,Q�SDUWLFRODUH�LQ�GXH�SURYH�O¶DWWDFFR�
HUD� RPRJHQHR� H� FLz� KD� FRQVHQWLWR� GL� HIIHWWXDUH� GHL� ULOLHYL� DOWDPHQWH� VLJQLILFDWLYL��
%HQ]RYLQGLIOXS\U���SURWLRFRQD]ROR�DOOH�GXH�GRVL�SURYDWH�KD�PRVWUDWR�XQD�FRQWUROOR�VXSHULRUH�H�
VWDWLVWLFDPHQWH�GLYHUVR�GDJOL�VWDQGDUG�GL�ULIHULPHQWR�LQFOXVL�QHOOD�SURYD���
�

5LVXOWDWL�SURGXWWLYL�
,Q�FLQTXH�SURYH�VL�q�HIIHWWXDWD�OD�UDFFROWD�HG�L�GDWL�SURGXWWLYL�VRQR�ULSRUWDWL�LQ�WDEHOOD����5LVXOWD�

HYLGHQWH�OD�GLIIHUHQ]D�SURGXWWLYD�IUD�WHVWLPRQH�QRQ�WUDWWDWR�H�OH�WHVL�D�FRQIURQWR��GD�����H�����
WRQQHOODWH�DG�HWWDUR��FKH�WUDGRWWL�LQ�3/9�SHU�O¶D]LHQGD�DJULFROD�FRUULVSRQGH�D�XQ�YDORUH�FKH�YD�
GD� XQ� PLQLPR� GL� ���� DG� XQ� PDVVLPR� GL� ���� HXUR�KD�� 3RVVLDPR� TXLQGL� DIIHUPDUH� FKH� OD�
FRQYHQLHQ]D�HFRQRPLFD�GHO�WUDWWDPHQWR�q�LPSRUWDQWH�DQFKH�VROR�FRQVLGHUDQGR�LO�TXDQWLWDWLYR�GL�
JUDQHOOD�SHU�HWWDUR��%HQ]RYLQGLIOXS\U���SURWLRFRQD]ROR�DOOD�GRVH�DOWD���������J�KD��q�LO�SURGRWWR�
FKH� LQ� WXWWH� OH� SURYH� KD� IRUQLWR� LO� ULVXOWDWR�PLJOLRUH�� GLIIHUHQ]LDQGRVL� VWDWLVWLFDPHQWH�� LQ� GXH�
SURYH��GDOOH�DOWUH� WHVL��$QFKH�EHQ]RYLQGLIOXS\U�SURWLRFRQD]ROR�DOOD�GRVH�EDVVD� �������������
J�KD��KD�IRUQLWR�RWWLPL�ULVXOWDWL�SURGXWWLYL��OHJJHUPHQWH�VXSHULRUL�DOOH�DOWUH�GXH�WHVL�GD�FXL�SHUz�
QRQ�VL�GLIIHUHQ]LD�PDL�VWDWLVWLFDPHQWH��
�
�
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7DEHOOD������HIILFDFLD�UHODWLYD�VX�Puccinia recondita��ULOLHYR�HIIHWWXDWR�VXOO¶XOWLPD�IRJOLD��
6RVWDQ]D�DWWLYD�
�GRVH�J�KD�����������������������
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�����
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�����
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�����
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�����
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� ��*'7

� ��*'7

� ���*'7

�
7HVWLPRQH�QRQ�WUDWWDWR� ������
�D� �����
�D� ����
�D� �����
�D�
%HQ]RYLQGLIOXS\U���SURWLRFRQD]ROR��
������������ ���E� ����E� ���E� ����E�

%HQ]RYLQGLIOXS\U����SURWLRFRQD]ROR��
������� ���F� ����E� ����E� ����E�

%L[DIHQ���SURWLRFRQD]ROR��
������������� ���E�� ���E� ����E� ����E�

)OX[DS\UR[DG���S\UDFORVWURELQ�
���������� ���EF� �� ����E� ����E�

&9� ����� ���� ��� ����
�
$UHD�IRJOLDUH�DWWDFFDWD��

�*LRUQL�GRSR�LO�WUDWWDPHQWR�/HWWHUH�GLYHUVH�QHOOD�VWHVVD�FRORQQD�FRUULVSRQGRQR�
D�GLIIHUHQ]H�VLJQLILFDWLYH��S��������
�
�
�

7DEHOOD������HIILFDFLD�UHODWLYD�VX�Microdochium nivale �ULOLHYR�HIIHWWXDWR�VXOO¶XOWLPD�IRJOLD� 
6RVWDQ]D�DWWLYD���������
�GRVH�J�KD�������������������� 0DQWRYD������ 6DYDUQD�
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������� ���F� ���F�
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&21&/86,21,��
%HQ]RYLQGLIOXS\U���SURWLRFRQD]ROR�VLD�DOOD�GRVH�GL��������J�KD��FKH�DOOD�GRVH�GL�������������

J�KD��LPSLHJDWR�DOOD�IRJOLD�D�EDQGLHUD�KD�IRUQLWR�XQ�FRQWUROOR�RWWLPDOH�VLD�GL�VHSWRULRVL�FKH�GL�
UXJJLQH� EUXQD�� ,O� FRQWUROOR� FRQ� HQWUDPEL� L� GRVDJJL� q� VWDWR� SDUL� R� VXSHULRUH� D� EL[DIHQ� ��
SURWLRFRQD]ROR� ������� ������ J�KD� H� IOX[DS\UR[DG� �� S\UDFORVWURELQ� ���������� FKH� VRQR�
DWWXDOPHQWH� L� GXH� SURGRWWL� VWDQGDUG� VL� ULIHULPHQWR� SHU� L� WUDWWDPHQWL� IXQJLFLGL� DOOD� IRJOLD� D�
EDQGLHUD��5LVXOWD�TXLQGL�FRPSOHWDPHQWH�UDJJLXQWR�O¶RELHWWLYR�GHO�ODYRUR�FKH�HUD�DSSXQWR�TXHOOR�
GL�YHULILFDUH�O¶HIILFDFLD�GHO�SURGRWWR�DG�XQD�GRVH�LQIHULRUH�D�TXHOOD�DXWRUL]]DWD�ILQR�DO������QHO�
FRQWUROOR�GHOOH�SDWRORJLH�IRJOLDUL��2WWLPD�DQFKH�O¶HIILFDFLD�GLPRVWUDWD�VX�DWWDFFKL�IRJOLDUL�GL�M. 
nivale�� FKH� q� VWDWR� SDUWLFRODUPHQWH� DJJUHVVLYR� QHO� ������ (VWUHPDPHQWH� LQWHUHVVDQWH� DQFKH�
O¶LQIOXHQ]D� SRVLWLYD� VXOOD� SURGX]LRQH� GL� JUDQHOOD� FKH�� ROWUH� D� FRQIHUPDUVL� GLUHWWDPHQWH�
SURSRU]LRQDOH�DOO¶DWWDFFR�GHL�SDWRJHQL�IRJOLDUL��HYLGHQ]LD�DQFKH�XQ�HIIHWWR�ILVLRORJLFR�SRVLWLYR�
ULFRQRVFLXWR�D�EHQ]RYLQGLIOXS\U��.X]QHWVRY�HW�DO��������GD�GLYHUVH�VSHULPHQWD]LRQL�VLD�LQ�VHUUD�
FKH� LQ� FDPSR�� 6H� FRQVLGHULDPR� O¶LQFUHPHQWR� GL� SURGX]LRQH�� VXOOH� YDULHWj� H� QHOOH� FRQGL]LRQL�
HSLGHPLRORJLFKH�GHOOH�SURYH� LO� ULWRUQR� LQ� WHUPLQL�GL�3/9�q�GD���D���YROWH�VXSHULRUH�DO�FRVWR��
TXLQGL�SXz�HVVHUH�XQR�GHL�SULQFLSDOL�IDWWRUL�SHU�XQ�SRVLWLYR�ULWRUQR�VXO�UHGGLWR�GHOO¶DJULFROWRUH�H�
VXOOD�VRVWHQLELOLWj�HFRQRPLFD�GHOOD�FROWXUD��
�

�
/$925,�&,7$7,��

6HUUD�/���5LFFL�9���*XDOFR�$��������%HQ]RYLQGLIOXS\U��FDUDWWHULVWLFKH�GHOOD�QXRYD�VRVWDQ]D�DWWLYD�
H� DWWLYLWj� QHO� FRQWUROOR� GHOOH� PDODWWLH� IXQJLQH� GL� IUXPHQWR� H� RU]R�� Atti Giornate 
Fitopatologiche��������������

3UDGROHVL� *��� 'RQDWL� *��� 0DQXHOOR� '��� )HUUD]]DQR� *�� ������ (VSHULHQ]H� GL� FDPSR� FRQ�
%HQ]RYLQGLIOXS\U��6RODWHQRO��QXRYR�SULQFLSLR�DWWLYR�SHU�OD�GLIHVD�GHO�IUXPHQWR�GDOOH�PDODWWLH�
IRJOLDUL��Atti Giornate Fitopatologiche��������������

5H\QHUL�$���%ODQGLQR�0���%RULR�$���0DQXHOOR�'��������6WUDWHJLH�GL�GLIHVD�GHO� IUXPHQWR�FRQ�
PLVFHOH�D�EDVH�GL�6RODWHQRO��Atti Giornate Fitopatologiche��������������

7HVLR�)���7DEDFFKL�0���&HULROL�6���6REUHUR�0���0DQXHOOR�'��������9DOXWD]LRQH�GHOO¶HIILFDFLD�GL�
%HQ]RYLQGLIOXS\U� �6RODWHQRO�� SHU� LO� FRQWUROOR� GHOOH� PDODWWLH� IXQJLQH� VX� IUXPHQWR� LQ�
3LHPRQWH��Atti Giornate Fitopatologiche��������������

.X]QHWVRY�'���%ULFH�&D]HQDYH�$���5DPEDFK�2���&DPEOLQ�3���1LQDE�0���/HLSQHUE�-���������)ROLDU�
DSSOLFDWLRQ� RI� EHQ]RYLQGLIOXS\U� VKRZV� QRQ�IXQJLFLGDO� HIIHFWV� LQ� ZKHDW� SODQWV� Pest 
Management Science��������������±����
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