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$�SDUWLUH�GDOOD�VWDJLRQH�YLWLFROD�������VRQR�VWDWH�HIIHWWXDWH�SURYH�GL�HIILFDFLD�FRQ�XQD�QXRYD�
IRUPXOD]LRQH� DQWLSHURQRVSRULFD� �'DUDPXQ��� D� EDVH�GL� F\D]RIDPLG� �����J�/�GL� V�D��� 6&���/H�
SURYH�VSHULPHQWDOL�FRQWUR�Plasmopara viticola�VRQR�VWDWH�VYROWH�VX�YLWH�GD�YLQR�H�GD�WDYROD�LQ�
LPSRUWDQWL� DUHDOL� YLWLFROL� HXURSHL�� 1HO� SUHVHQWH� ODYRUR� VL� ULSRUWDQR� L� ULVXOWDWL� GHOOH� SURYH�
FRQGRWWH�LQ�,WDOLD��SHU�VDJJLDUH�OD�UHVLVWHQ]D�DO�GLODYDPHQWR�GHO�QXRYR�IRUPXODWR�LQ�DPELHQWH�
FRQWUROODWR�H�LQ�SLHQR�FDPSR��1HO�FRUVR�GHOOD�SURYD�OH�SLDQWH�GL�YLWH�WUDWWDWH�FRQ�LO� IXQJLFLGD�
VRQR� VWDWH� VRWWRSRVWH� D� GLODYDPHQWR� DUWLILFLDOH� HG� LQ� VHJXLWR� LQRFXODWH� FRQ� LO� SDWRJHQR�� ,�
ULVXOWDWL�RWWHQXWL�KDQQR�HYLGHQ]LDWR�XQ¶DWWLYD�UHVLVWHQ]D�DO�GLODYDPHQWR��
3DUROH�FKLDYH��YLWH��'DUDPXQ�
�
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6WDUWLQJ� IURP� WKH� ����� HIILFDF\� WULDOV� ZHUH� FDUULHG� RXW� ZLWK� D� QHZ� DQWL�� GRZQ\� PLOGHZ�
IRUPXODWLRQ� �'DUDPXQ��� EDVHG� RQ� F\D]RIDPLG� ����� J� �/� RI� D�L��� 6&��� 7KH� WULDOV� DJDLQVW�
Plasmopara viticola��%HUN��(W�&XUW���%HUOHVH�DQG�'H�7RQL�ZHUH�FDUULHG�RXW�RQ�JUDSHYLQH�DQG�
WDEOH� JUDSHV� LQ� LPSRUWDQW� (XURSHDQ� YLWLFXOWXUDO� DUHDV�� 7KLV� ZRUN� WDNHV� LQWR� DFFRXQW� WKH�
HIILFDF\� WULDOV�FDUULHG�RXW� LQ�,WDO\��'XULQJ�������D� WULDO�ZDV�FDUULHG�RXW� LQ�SURWHFWHG�JURZLQJ�
FRQGLWLRQV�ZLWK�WKH�DLP�WR�HYDOXDWH�WKH�UHVLVWDQFH�WR�ZDVKRXW�RI�WKH�QHZ�IXQJLFLGH��,Q�WKLV�WULDO�
WKH� JUDSHYLQH� SODQWV� ZHUH� WUHDWHG� ZLWK� WKH� IXQJLFLGH�� VXEPLWWHG� WR� DUWLILFLDO� ZDVKRXW� DQG�
LQRFXODWHG�ZLWK�P. viticola��7KH�UHVXOWV�REWDLQHG�E\�WKH�WULDOV�FDUULHG�RXW�RYHU�WKH�\HDUV�VKRZHG�
D� KLJK� HIILFDF\� OHYHO� DQG� D� FRPSOHWH� VHOHFWLYLW\� RI� WKH� IXQJLFLGH� DQG� FRQILUPHG� LWV� RSWLPDO�
UHVLVWDQFH�WR�ZDVKRXW��
.H\ZRUGV��JUDSH��'DUDPXQ�
�

,1752'8=,21(�
&\D]RIDPLG� q� XQD� VRVWDQ]D� DWWLYD� FKH� DJLVFH� QHL� FRQIURQWL� GHL� IXQJKL� RRPLFHWL�� ,O�

PHFFDQLVPR� G¶D]LRQH�� JLj� LOOXVWUDWR� QHOOR� VWXGLR� GL� 0LWDQL� HW� DO�� GHO� ������ FRQVLVWH�
QHOO¶LQLEL]LRQH�GHOOD�FDWHQD�UHVSLUDWRULD��ILVVDQGRVL�VXO�ODWR�LQWHUQR�GHO�FLWRFURPR�E��SULQFLSDOH�
FRPSRQHQWH� GHO� FRPSOHVVR� PLWRFRQGULDOH� ,,,�� LQWHUURPSHQGR� LO� WUDVSRUWR� GHJOL� HOHWWURQL�
�PDQFDWD� VLQWHVL� GL� $73��� 3RVVLHGH� XQD� VSLFFDWD� D]LRQH� SUHYHQWLYD� SHU� LO� FRQWUROOR� GHOOD�
SHURQRVSRUD��XQ¶HOHYDWD�DIILQLWj�FRQ�OH�FHUH�FXWLFRODUL�H�XQD�PRGHUDWD�FDSDFLWj�GL�SHQHWUD]LRQH�
DOO¶LQWHUQR�GHJOL�RUJDQL�WUDWWDWL���
/D� QXRYD� IRUPXOD]LRQH� FRQWHQHQWH� ���� J�/� GL� F\D]RIDPLG�� H� VL� FRQWUDGGLVWLQJXH� SHU� OD�

SUHVHQ]D�DOO¶LQWHUQR�GHO�IRUPXODWR�GL�XQR�VSHFLILFR�FRDGLXYDQWH�RUJDQR�VLOLFRQLFR�FKH�SHUPHWWH�
GL�ULGXUUH�OD�WHQVLRQH�VXSHUILFLDOH��DXPHQWDQGR�O¶DGHVLRQH�GHOOD�V�D��VXOOD�VXSHUILFLH�WUDWWDWD��
$O�ILQH�GL�YDOXWDUH�O¶HIILFDFLD�H�OD�VHOHWWLYLWj�GHO�QXRYR�IXQJLFLGD��QHO�FRUVR�GHO�WULHQQLR������

������ VRQR� VWDWH� FRQGRWWH� QXPHURVH� SURYH� GL� FDPSR� QHL� SULQFLSDOL� DUHDOL� YLWLFROL� HXURSHL�
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�,WDOLD��)UDQFLD��6SDJQD�H�3RUWRJDOOR���LQ�FROODERUD]LRQH�FRQ�LO�FHQWUR�GL�VDJJLR�6DJHD�6�U�O��/H�
SURYH� VSHULPHQWDOL� LWDOLDQH�� VRQR�VWDWH� HIIHWWXDWH� VLD� VX�YLWH�GD�YLQR�FKH� VX�XYD�GD� WDYROD�� LQ�
FRQGL]LRQL� GL� GLIIHUHQWH� SUHVVLRQH� GHOOD� PDODWWLD� H� DGDWWDQGR� OD� FDGHQ]D� GHL� WUDWWDPHQWL� LQ�
IXQ]LRQH��GD������JLRUQL�ILQR�D�������JLRUQL���,Q�DOFXQH�SURYH�VSHFLILFKH�q�VWDWD�VDJJLDWD�DQFKH�
OD� UHVLVWHQ]D� DO� GLODYDPHQWR� GHO� IXQJLFLGD�� $� TXHVWR� VFRSR�� QHO� FRUVR� GHO� ������ q� VWDWD�
LPSRVWDWD�XQD�SURYD�LQ�DPELHQWH�FRQWUROODWR�VX�SLDQWH�GL�YLWH�LQ�YDVR�SUHYHQWLYDPHQWH�WUDWWDWH��
VRWWRSRVWH�SRL�D�GLIIHUHQWL�OLYHOOL�GL�GLODYDPHQWR�����PP�����PP�H�����PP�GL�SLRJJLD���

�
�

0$7(5,$/,�(�0(72',�
�
3URYD�LQ�FRQGL]LRQL�FRQWUROODWH�������3LHPRQWH�
/D� SURYD� VSHULPHQWDOH�� VYROWD� QHOO¶DQQDWD� DJUDULD� ����� LQ� 3LHPRQWH� SHU� OD� UHVLVWHQ]D� DO�

GLODYDPHQWR�q�VWDWD�VYROWD�DOO¶LQWHUQR�GL�XQD�VHUUD�VSHULPHQWDOH�FRQ�SRVVLELOH�OD�JHVWLRQH�GHOOD�
WHPSHUDWXUD��GHOO¶XPLGLWj� UHODWLYD�H�GHOOH�RUH�GL� OXFH��OXFH�DUWLILFLDOH�D� OHG���/D�SURYD�q� VWDWD�
FRQGRWWD�VHJXHQGR� OR�VFKHPD�VSHULPHQWDOH�D�³EORFFKL� UDQGRPL]]DWL´��FKH�SUHYHGHYD� O¶XVR�GL�
SDUFHOOH�FRVWLWXLWH�GD�ROWUH����SLDQWH��ULSHWXWH�SHU�TXDWWUR�YROWH��/¶DSSOLFD]LRQH�VSHULPHQWDOH�q�
VWDWD�HIIHWWXDWD�XWLOL]]DQGR�XQD�FDELQD�SHU�LO�WUDWWDPHQWR�GHL�YDVL��LUURUDQGR�OD�YHJHWD]LRQH�FRQ�
XQ� YROXPH� GL� �����/�KD�� ,� GRVDJJL� VRQR� VWDWL� ULIHULWL� DOO¶HWWDUR� GL� VXSHUILFLH�� /D� YDOXWD]LRQH�
GHOOD�PDODWWLD�q�VWDWD�HIIHWWXDWD�LQ�IXQ]LRQH�GHOOR�VYLOXSSR�GHOOD�VWHVVD��DOOD�FRPSDUVD�GHL�SULPL�
VLQWRPL� H� FLUFD� ������ JLRUQL� GRSR� LO� WUDWWDPHQWR� VSHULPHQWDOH�� ,� ULOLHYL� VRQR� VWDWL� HIIHWWXDWL�
HVDPLQDQGR���� IRJOLH�SHU�RJQL� ULSHWL]LRQH�� LQGLYLGXDWL� FDVXDOPHQWH�D�GLYHUVH�DOWH]]H� VXL�GXH�
ODWL� GL� RJQL� SDUFHOOD�� ,Q� RJQL� SURYD� OD� VXSHUILFLH� LQIHWWD� �VHYHULWj�� q� VWDWD� VWLPDWD� XVDQGR� OH�
VHJXHQWL�FODVVL��� �DVVHQ]D�GL�VLQWRPL��� ILQR�DO�������� �������� �������� ��������� ���
����� � �������� � �������� � ������ ,� GDWL� SHUFHQWXDOL� VRQR� VWDWL� WUDVIRUPDWL� QHL� UHODWLYL�
YDORUL� DQJRODUL�� VRWWRSRVWL� DOO¶DQDOLVL� GHOOD� YDULDQ]D� H� DO� WHVW� GL� 6WXGHQW�1HZPDQ�.HXOV� FRQ�
S�������,QROWUH��VXL�YDORUL�PHGL�GHOO¶LQWHQVLWj��q�VWDWR�FDOFRODWR�LO�JUDGR�SHUFHQWXDOH�GL�HIILFDFLD�
FRQ�OD�IRUPXOD�GL�$EERWW��
�

3URWRFROOR�SURYD�LQ�FRQGL]LRQL�FRQWUROODWH�
,O� SURWRFROOR� GHOOD� SURYD� LQ� 3LHPRQWH� SUHYHGHYD� GL� YDOXWDUH� O¶HIILFDFLD� GHO� IRUPXODWR�

'DUDPXQ��� LQ� FRQGL]LRQL� FRQWUROODWH� �VHUUD� VSHULPHQWDOH��� HIIHWWXDQGR� XQD� VROD� DSSOLFD]LRQH�
VHJXLWD� GD� GLYHUVL� OLYHOOL� GL� GLODYDPHQWR� ��� PP�� ��� PP�� ��� PP� H� ���� PP� GL� SLRJJLD�� H�
VXFFHVVLYD� LQRFXOD]LRQH� DUWLILFLDOH�� ,O� SURGRWWR�VWXGLR� q� VWDWR� DSSOLFDWR� DO� GRVDJJLR� GL� ���� J�
V�D�KD� FRQIURQWDQGROR� 0LOGLFXW� FRPH� VWDQGDUG� GL� ULIHULPHQWR�� 'RSR� ������ PLQXWL�
GDOO¶DSSOLFD]LRQH� OH�SLDQWH� WUDWWDWH� VRQR�VWDWH� VRWWRSRVWH�D�GLYHUVL� OLYHOOL�GL�GLODYDPHQWR�HG� LO�
JLRUQR�VXFFHVVLYR�q�VWDWD�HIIHWWXDWD�O¶LQRFXOD]LRQH�DUWLILFLDOH�GL�P. vitcola�DOOD�FRQFHQWUD]LRQH�
GL� �[���� FIX�PO�� /H� SLDQWH� FRVu� LQRFXODWH� VRQR� SRL� VWDWH� SRVL]LRQDWH� VX� EDQFDOL� PRELOL�
DOO¶LQWHUQR� GHOOD� VHUUD� VSHULPHQWDOH� H� SRVWH� D� FRQGL]LRQL� DPELHQWDOL� �WHPSHUDWXUD� H� XPLGLWj�
UHODWLYD��IDYRUHYROL�DOO¶LQVRUJHQ]D�GHL�VLQWRPL���
�

3URYH�VSHULPHQWDOL�VX�YLWH�GD�YLQR�H�GD�WDYROD��$QQR������������������
/H� SURYH� VSHULPHQWDOL�� VYROWH� QHOOH� DQQDWH� DJUDULH� ������ ����� H� ����� KDQQR� LQWHUHVVDWR�

FRPSUHQVRUL� YLWLFROL� GHO� QRUG�RYHVW� H� GHO� VXG� G¶,WDOLD�� SDUWLFRODUPHQWH� VXVFHWWLELOL� D�
Plasmopara viticola�� /H� SURYH� VRQR� VWDWH� FRQGRWWH� VHJXHQGR� OR� VFKHPD� VSHULPHQWDOH� D�
³EORFFKL� UDQGRPL]]DWL´�� FKH� SUHYHGHYD� O¶XVR� GL� SDUFHOOH� FRVWLWXLWH� GD� ROWUH� ��� SLDQWH� SHU�
SDUFHOOD�� ULSHWXWH� SHU� TXDWWUR� YROWH�� /H� DSSOLFD]LRQL� VSHULPHQWDOL� VRQR� VWDWH� HIIHWWXDWH�
XWLOL]]DQGR� SRPSH� D� VSDOOD� PRGHOOR� 2OHRPDF� 63������ LUURUDQGR� OD� YHJHWD]LRQH� FRQ� YROXPL�
YDULDELOL� LQ� IXQ]LRQH� GHOOR� VYLOXSSR� IHQRORJLFR� GHOOD� YLWH� VLQR� DG� XQ�PDVVLPR� GL� ����� /�KD�
TXDQGR�OD�SLDQWD�DYHYD�UDJJLXQWR�OD�SLHQD�YHJHWD]LRQH��,�GRVDJJL�GHJOL�DJURIDUPDFL�VRQR�VWDWL�
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FDOFRODWL�VXOO¶HWWDUR�GL�VXSHUILFLH��/D�YDOXWD]LRQH�GHOOD�PDODWWLD�LQ�WXWWH�OH�SURYH�q�HIIHWWXDWD�
DOOD�FRPSDUVD�GHL�SULPL� VLQWRPL�� H�FLUFD�������JLRUQL�GRSR� O¶XOWLPR� WUDWWDPHQWR�� ,�GDWL�TXL�
SUHVHQWDWL�VL�ULIHULVFRQR�DO�ULOLHYR�SL��VLJQLILFDWLYR��,�ULOLHYL�VRQR�VWDWL�HIIHWWXDWL�HVDPLQDQGR�
����JUDSSROL�H�����IRJOLH�SHU�RJQL�ULSHWL]LRQH��LQGLYLGXDWL�FDVXDOPHQWH�D�GLYHUVH�DOWH]]H�VXL�
GXH� ODWL�GL�RJQL�SDUFHOOD�� ,Q�RJQL�SURYD� OD� VXSHUILFLH� LQIHWWD�GL�FLDVFXQ�RUJDQR� �LQWHQVLWj��q�
VWDWD� VWLPDWD� XVDQGR� OH� VHJXHQWL� FODVVL�� � � DVVHQ]D� GL� VLQWRPL�� � ILQR� DO� ������ � �������
� ������� � �������� � �������� � �������� � �������� � ������ ,� GDWL� SHUFHQWXDOL� VRQR�
VWDWL� WUDVIRUPDWL� QHL� UHODWLYL� YDORUL� DQJRODUL�� VRWWRSRVWL� DOO¶DQDOLVL� GHOOD� YDULDQ]D� H� DO� WHVW� GL�
6WXGHQW�1HZPDQ�.HXOV�FRQ�S�������,QROWUH��VXL�YDORUL�PHGL�GHOO¶LQWHQVLWj��q�VWDWR�FDOFRODWR�
LO�JUDGR�SHUFHQWXDOH�GL�HIILFDFLD�FRQ�OD�IRUPXOD�GL�$EERWW��
,�SURWRFROOL� VSHULPHQWDOL� VRQR�VWDWL� FDUDWWHUL]]DWL�GDOO¶DSSOLFD]LRQH�GL�F\D]RIDPLG�GD� VROR�R�

GHOOD�PLVFHOD�GL�F\D]RIDPLG���IRVHWLO�DOOXPLQLR�QHO�FRUVR�GHOO¶LQWHUR�SHULRGR�GL�GLIHVD�RSSXUH�
GXUDQWH�OH�IDVL�GL�ILRULWXUD�H�DOOHJDJLRQH��HSRFKH�GL�HOHYDWD�YLUXOHQ]D�GHO�SDWRJHQR��

�

3URWRFROOR�VSHULPHQWDOH�������3LHPRQWH��
,O� SURWRFROOR� GHOOH� SURYH� LQ� 3LHPRQWH� SUHYHGHYD� GL� YDOXWDUH� O¶HIILFDFLD� GHO� IRUPXODWR�

'DUDPXQ�� GLVWULEXLWR� TXDWWUR� YROWH�� HIIHWWXDQGR� OD� SULPD� DSSOLFD]LRQH� TXDQGR� OH� FRQGL]LRQL�
DPELHQWDOL�HUDQR�IDYRUHYROL�DOO¶LQVRUJHQ]D�GHOOD�PDODWWLD��1HOOD�SULPD�VWUDWHJLD�VSHULPHQWDOH�q�
VWDWR�DSSRUWDWR�XQ�TXDQWLWDWLYR�GL�V�D��SDUL�D����J�KD�GL�F\D]RIDPLG�LQ�FRPELQD]LRQH�FRQ�IRVHWLO�
DOOXPLQLR������J�KD�GL�V�D����1HOOD�VHFRQGD�VWUDWHJLD�VSHULPHQWDOH�VRQR�VWDWL�XWLOL]]DWL�����J�KD�
GL�F\D]RIDPLG�H������J�KD�GL� IRVHWLO�DOOXPLQLR��4XHVWH� OLQHH�GL�GLIHVD�VRQR�VWDWH�FRQIURQWDWH�
FRQ� GXH� VWUDWHJLH� GL� ULIHULPHQWR� EDVDWH� VX� TXDWWUR� DSSOLFD]LRQL� FRQ�0LOGLFXW� ULVSHWWLYDPHQWH�
DOOD� GRVH� GL� ���� H� ���� /�KD�� /H� DSSOLFD]LRQL� DYHYDQR� XQ� LQWHUYDOOR� YDULDELOH� WUD� L� ��� H� L� ���
JLRUQL��

�

3URWRFROOR�VSHULPHQWDOH������H�������6LFLOLD�H�3LHPRQWH��
,O�SURWRFROOR�GHOOH�SURYH�LQ�6LFLOLD�H�3LHPRQWH�SUHYHGHYD�GL�YDOXWDUH�O¶HIILFDFLD�GHO�IRUPXODWR�

'DUDPXQ�HIIHWWXDQGR�OD�SULPD�DSSOLFD]LRQH�TXDQGR�OH�FRQGL]LRQL�DPELHQWDOL�HUDQR�IDYRUHYROL�
DOO¶LQVRUJHQ]D�GHOOD�PDODWWLD��1HOOD�SULPD�VWUDWHJLD�LO�SURGRWWR�VWXGLR�q�VWDWR�DSSOLFDWR�GD�VROR�
DOOD�GRVH�GL����J�V�D�KD��QHOOD�VHFRQGD�q�VWDWR�DSSOLFDWR�LQ�FRPELQD]LRQH�FRQ�IRVHWLO�DOOXPLQLR�
DOOD�GRVH�GL�����J�V�D�KD��1HOOD�WHU]D�VWUDWHJLD�VSHULPHQWDOH�LO�SURGRWWR�VWXGLR�q�VWDWR�DSSOLFDWR�
GD� VROR� DOOD� GRVH� GL� ���� J� V�D�KD� PHQWUH� QHOO¶XOWLPD� VWUDWHJLD� q� VWDWR� PLVFHODWR� FRQ� IRVHWLO�
DOOXPLQLR� DOOD� GRVH� GL� ����� J� V�D�KD��4XHVWH� OLQHH� GL� GLIHVD� VRQR� VWDWH� FRQIURQWDWH� FRQ� GXH�
VWUDWHJLH�GL�ULIHULPHQWR�FKH�SUHYHGHYDQR�O¶XWLOL]]R�GL�0LOGLFXW�ULVSHWWLYDPHQWH�DOOD�GRVH�GL�����
H�����/�KD��/H�DSSOLFD]LRQL�DYHYDQR�XQ�LQWHUYDOOR�YDULDELOH�WUD�L����H�L����JLRUQL��
�

5,68/7$7,�(�',6&866,21(�
3LHPRQWH�������
/D�SURYD�q�VWDWD�VYROWD�SUHVVR�LO�&HQWUR�GL�VDJJLR�6DJHD��&DVWDJQLWR�G¶$OED��&XQHR��VX�FY��

'ROFHWWR�� 1HO� ULOLHYR� HIIHWWXDWR� LO� �� DJRVWR�� VXO� WHVWLPRQH� QRQ� WUDWWDWR� q� VWDWD� UHJLVWUDWD� XQD�
GLIIXVLRQH� GHO� ������ VX� IRJOLD� H� VHYHULWj� GHO� ������� /H� WHVL� VDJJLDWH� KDQQR� PRVWUDWR� XQ�
FRQWUROOR�SUDWLFDPHQWH�FRPSOHWR�GHOOD�PDODWWLD��GLIIHUHQ]LDQGRVL�VWDWLVWLFDPHQWH�GDO�WHVWLPRQH�
QRQ�WUDWWDWR��8Q�HOHYDWR�FRQWUROOR�q�VWDWR�UHJLVWUDWR�QHOOH�WHVL�FKH�KDQQR�VXELWR�XQ�GLODYDPHQWR�
FRQ����H����PP��DQFKH�OH�WHVL�FKH�KDQQR�VXELWR�LO�GLODYDPHQWR�D�����PP�KDQQR�SUHVHQWDWR�XQ�
EXRQ�FRQWUROOR�GHOOD�PDODWWLD��WDEHOOD�����
�
�
�
�

161



�

7DEHOOD����5LVXOWDWL�GHO�ULOLHYR�HIIHWWXDWR�LO�����

7HVL� 'RVH�
�J�V�D��KD��

)RJOLH�

'LIIXVLRQH��� 6HYHULWj���

7HVWLPRQH�Q�W�� � �����D� �����

'DUDPXQ��
��PP�GL�GLODYDPHQWR�

����
� �����H� ����

�������
0LOGLFXW��
��PP�GL�GLODYDPHQWR�

���������
� ���H� ����

�������

'DUDPXQ����PP�GL�GLODYDPHQWR� ���� ���FG� ����
�������

0LOGLFXW��
���PP�GL�GLODYDPHQWR� ��������� ���G� ����

�������

'DUDPXQ����PP�GL�GLODYDPHQWR� ����
� �����FG� ����

�����
0LOGLFXW��
���PP�GL�GLODYDPHQWR� ��������� �����FG� ����

�����

'DUDPXQ�����PP�GL�GLODYDPHQWR� ���� �����E� ����
�������

0LOGLFXW��
����PP�GL�GLODYDPHQWR� ��������� �����E� ����

�������
�9DORUL�GHOOD�VWHVVD�FRORQQD�FRQWUDVVHJQDWL�GD�OHWWHUH�GLYHUVH�GLIIHULVFRQR�VWDWLVWLFDPHQWH�SHU�LO�7HVW�GL�
7XNH\��S�������$QFKH�VH�WUDVIRUPDWL��L�GDWL�LQ�TXHVWD�FRORQQD�QRQ�HUDQR�RPRJHQHL���*UDGR�
G¶D]LRQH���VHFRQGR�$EERWW�
�
�
�

3LHPRQWH�������
/H� SURYH� VL� VRQR� VYROWH� QHL� FRPXQL� GL� &LVWHUQD� G¶$VWL� VX� FY�� %DUEHUD� H� QHO� FRPXQH� GL�

5RGHOOR� VX� FY� 'ROFHWWR�� 1HO� ULOLHYR� HIIHWWXDWR� LO� ��� OXJOLR� QHOOD� SURYD� VLWD� QHO� FRPXQH� GL�
&LVWHUQD�G¶$VWL��VXO�WHVWLPRQH�QRQ�WUDWWDWR�q�VWDWD�UHJLVWUDWD�XQD�GLIIXVLRQH�GHO�������VX�IRJOLD�
H� GHO� �����VX�JUDSSROR�� XQD� VHYHULWj� GHO� ������VX� IRJOLD� H� GHO�������VX�JUDSSROR��/H� WHVL�
VDJJLDWH�� VX� JUDSSROR� FRPH� VX� IRJOLD�� KDQQR� PRVWUDWR� XQ� FRQWUROOR� SUDWLFDPHQWH� FRPSOHWR�
GHOOD� PDODWWLD�� GLIIHUHQ]LDQGRVL� VWDWLVWLFDPHQWH� GDO� WHVWLPRQH� QRQ� WUDWWDWR�� 1RQ� VRQR� VWDWH�
ULVFRQWUDWH�GLIIHUHQ]H�IUD�OD�WHVL�FRQ�F\D]RIDPLG���IRVHWLO�DOOXPLQLR�H�LO�0LOGLFXW�D�HQWUDPEH�OH�
GRVL��WDEHOOD�����
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

162



�

7DEHOOD����5LVXOWDWL�GHO�ULOLHYR�HIIHWWXDWR�LO������

7HVL� 'RVH�V�D��J�KD��
)RJOLH� *UDSSROL�

'LIIXVLRQH�
��

6HYHULWj�
��

'LIIXVLRQH�
��

6HYHULWj�
��

7HVWLPRQH�Q�W�� ��� �����D� �����D� ����D� �����D�
'DUDPXQ��
$OLHWWH��

���
���� �����E� ����E�

���������� �����E� ����E�
�������

'DUDPXQ��
$OLHWWH��

����
����� �����EF� ����EF�

������� ��F� ����E�
�������

0LOGLFXW�� �����
���� �����EF� ����E�

������� �����EF� ����E�
�������

0LOGLFXW�� ����
����� ���F� ����F�

������� �����E� ����E�
�������

9HGL�WDEHOOD����*UDGR�G¶D]LRQH�FDOFRODWR�VHFRQGR�OD�IRUPXOD�GL�$EERWW�
�
1HO�ULOLHYR�HIIHWWXDWR�LO����OXJOLR�QHOOD�SURYD�VLWD�QHO�FRPXQH�GL�5RGHOOR��VXO�WHVWLPRQH�QRQ�

WUDWWDWR�q�VWDWD�UHJLVWUDWD�XQD�GLIIXVLRQH�GHO�����VX�IRJOLD�H�GHO������VX�JUDSSROR��VHYHULWj�GHO�
������ VX� IRJOLD� H� GHO� ������ VX� JUDSSROR�� /H� WHVL� VDJJLDWH� KDQQR� PRVWUDWR� XQ� FRQWUROOR�
SUDWLFDPHQWH� FRPSOHWR� GHOOD� PDODWWLD� GLIIHUHQ]LDQGRVL� VWDWLVWLFDPHQWH� GDO� WHVWLPRQH� QRQ�
WUDWWDWR�� /D� WHVL� WUDWWDWD� FRQ�'DUDPXQ���$OLHWWH� D� GRVH� DOWD�� KD� UHJLVWUDWR� XQD� SHUFHQWXDOH� GL�
GLIIXVLRQH�VXOOH�IRJOLH�VWDWLVWLFDPHQWH�LQIHULRUH�ULVSHWWR�DOOH�DOWUH�WHVL��WDEHOOD�����
�

7DEHOOD����5LVXOWDWL�GHO�ULOLHYR�HIIHWWXDWR�LO������

7HVL� 'RVH�V�D�
�J�KD��

)RJOLH� *UDSSROL�

'LIIXVLRQH�
��

6HYHULWj�
��

'LIIXVLRQH�
��

6HYHULWj�
��

7HVWLPRQH�Q�W�� ��� ���D� ����� ����D� �����D�
'DUDPXQ��
$OLHWWH��

���
���� �����E� ����

������� ����E� ����E�
�������

'DUDPXQ��
$OLHWWH��

����
����� �����F� ����

������� ����E� ����E�
�������

0LOGLFXW�� �����
���� ���EF� ��

������� ����E� ����E�
�������

0LOGLFXW�� ����
����� �����EF� ����

������� ����E� ����E�
�������

9HGL�WDEHOOD����*UDGR�G¶D]LRQH�FDOFRODWR�VHFRQGR�OD�IRUPXOD�GL�$EERWW���$QFKH�VH�WUDVIRUPDWL��L�
GDWL�LQ�TXHVWD�FRORQQD�QRQ�HUDQR�RPRJHQHL�

�

6LFLOLD�������
/D� SURYD� VL� q� VYROWD� QHO� FRPXQH� GL� &DOWDJLURQH� VX� FY�� GD� WDYROD� %ODFN� URVH�� 1HO� ULOLHYR�

HIIHWWXDWR�LO����OXJOLR��VXO�WHVWLPRQH�QRQ�WUDWWDWR�q�VWDWD�UHJLVWUDWD�XQD�GLIIXVLRQH�GHO�������VX�
IRJOLD�H�GHO�������VX�JUDSSROR��XQD�VHYHULWj�GHO�������VX�IRJOLD�H�GHO�������VX�JUDSSROR��/H�
WHVL�VDJJLDWH��VX�JUDSSROR�FRPH�VX�IRJOLD��KDQQR�PRVWUDWR�XQ�FRQWUROOR�SUDWLFDPHQWH�FRPSOHWR�
GHOOD�PDODWWLD��GLIIHUHQ]LDQGRVL�VWDWLVWLFDPHQWH�GDO� WHVWLPRQH�QRQ� WUDWWDWR� VHQ]D�GLIIHUHQ]LDUVL�
IUD�ORUR��WDEHOOD�����

�

�

163



�

7DEHOOD����5LVXOWDWL�GHO�ULOLHYR�HIIHWWXDWR�LO������

7HVL� 'RVH�V�D��J�KD��

)RJOLH� *UDSSROL�

'LIIXVLRQH�
��

,QWHQVLWj�
��

'LIIXVLRQH�
��

,QWHQVLWj�
��

7HVWLPRQH�Q�W�� ��� �����D� �����D� �����D� �����D�

'DUDPXQ�� ��� ��E� ����E�
������� ��E� ��E�

������
'DUDPXQ���
$OLHWWH��
�

���
���� ��E� ��E�

������� ��E� ��E�
������

'DUDPXQ�� ���� ����E� ����E�
������� ��E� ��E�

������
'DUDPXQ���
$OLHWWH��

����
����� ����E� ����E�

������� ��E� ��E�
������

0LOGLFXW�� �����
���� ����E� ����E�

������� ��E� ��E�
������

0LOGLFXW�� ����
����� ����E� ����E�

������� ��E� ��E�
������

9HGL�WDEHOOD����*UDGR�G¶D]LRQH�FDOFRODWR�VHFRQGR�OD�IRUPXOD�GL�$EERWW�
�
3LHPRQWH�������
/D�SURYD�VL� q� VYROWD�QHO�FRPXQH�GL�'LDQR�G¶$OED�FY��'ROFHWWR��1HO� ULOLHYR�HIIHWWXDWR� LO����

OXJOLR�� VXO� WHVWLPRQH� QRQ� WUDWWDWR� q� VWDWD� UHJLVWUDWD� XQD� GLIIXVLRQH� GHO� ����� VX� IRJOLD� H� GHO�
������VX�JUDSSROR��XQD�VHYHULWj�GHO�������VX�IRJOLD�H�GHO�������VX�JUDSSROR��/H�WHVL�VDJJLDWH��
VX�JUDSSROR�FRPH�VX�IRJOLD��KDQQR�PRVWUDWR�XQ�FRQWUROOR�SUDWLFDPHQWH�FRPSOHWR�GHOOD�PDODWWLD�
GLIIHUHQ]LDQGRVL�VWDWLVWLFDPHQWH�GDO�WHVWLPRQH�QRQ�WUDWWDWR��WDEHOOD������
�

7DEHOOD����5LVXOWDWL�GHO�ULOLHYR�HIIHWWXDWR�LO������

7HVL� 'RVH�V�D�
�J�KD��

)RJOLH� *UDSSROL�
'LIIXVLRQH�

��
6HYHULWj�

��
'LIIXVLRQH�

��
6HYHULWj�

��
7HVWLPRQH�Q�W�� ��� ����D� �����D� ������ ������

'DUDPXQ�� ��� �����EF� ��E�
������� ����� ����

�����
'DUDPXQ���
$OLHWWH��

���
���� �����EF� ����EF�

������� ���� ����
�����

'DUDPXQ�� ���� ���E� ����E�
����� ����� ����

�������
'DUDPXQ���
$OLHWWH��

����
����� �����FG� ����EF�

������� ��� ����
�������

0LOGLFXW�� �����
���� ����G� ����F�

������� ���� ����
�������

0LOGLFXW�� ����
����� �����G� ����F�

������� ����� ����
�������

9HGL�WDEHOOD����*UDGR�G¶D]LRQH�FDOFRODWR�VHFRQGR�OD�IRUPXOD�GL�$EERWW���
�$QFKH�VH�WUDVIRUPDWL��L�GDWL�LQ�TXHVWD�FRORQQD�QRQ�HUDQR�RPRJHQHL�
�

164



 

CONCLUSIONI 
I risultati di quattro anni di sperimentazione svolta negli areali viticoli italiani, favorevoli 

allo sviluppo di Plasmopara viticola, hanno permesso di valutare l’efficacia della cyazofamid  

nei confronti della peronospora della vite. In tutte le prove condotte, il fungicida distribuito in  
via preventiva, ha mostrato ottimi livelli di protezione su foglie e grappolo, dimostrandosi  
molto efficace nei confronti della peronospora come evidenziato in precedenti studi (Brunelli 
et al, 2008 e 2010). Il posizionamento del prodotto nelle fasi di maggiore suscettibilità alla 
peronospora e in annate contrassegnate da importanti eventi piovosi, ne conferma l’elevata 
resistenza al dilavamento (come dimostrato nella prova condotta in condizioni controllate) 
anche grazie alla presenza del surfattante organo-siliconico. Nella pluriennale sperimentazione 
Daramun ha mostrato un buon contenimento della malattia. In ottica di gestione del rischio 
della resistenza e secondo le buone pratiche agricole il formulato deve essere impiegato in 
miscela e in alternanza con antiperonosporici aventi diverso meccanismo d’azione. 
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