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IROSHW� �� IRVIRQDWR� GL� SRWDVVLR� �9LQHUJ\��� QHL� FRQIURQWL� GHOOD� SHURQRVSRUD� GHOOD� YLWH�
�Plasmopara viticola�� LQ� SURYLQFLD� GL� 5DYHQQD�� 6L� q� RSHUDWR� LQ� SUHVHQ]D� GL� IRUWH� SUHVVLRQH�
GHOOD�PDODWWLD��GRYXWD�VLD�DOOD�HOHYDWD�UHFHWWLYLWj�GHL�YLWLJQL��0HUORW��1HJUHWWR�/RQJDQHVL��FKH�
DOOD� IRUPD� GL� DOOHYDPHQWR� �*'&�� IDYRUHYROH� DO� PDQWHQLPHQWR� GL� XQ� PLFURFOLPD� LGRQHR� DO�
SDWRJHQR��LQIDWWL�OD�JUDYLWj�GHOOD�PDODWWLD�QHOOH�SDUFHOOH�QRQ�WUDWWDWH�KD�UDJJLXQWR�YDORUL�GDO����
DOO¶����VX� IRJOLD�H� SURVVLPL� DO������VX�JUDSSROR� LQ�HQWUDPEL�JOL�DQQL�� ,Q� WDOL� FRQGL]LRQL� OD�
PLVFHOD� IROSHW��� IRVIRQDWR�GL�SRWDVVLR�� DSSOLFDWD�FRQ�XQ� WXUQR�GL���� ±����JLRUQL� LQ� IXQ]LRQH�
GHOO¶DQGDPHQWR�VWDJLRQDOH��KD�PRVWUDWR�D�OLYHOOR�IRJOLDUH�XQ¶DWWLYLWj�DQDORJD�D�TXHOOD�GL�IROSHW�
�� PHWDOD[\O�0� H� F\D]RIDPLGH� �� IRVIRQDWR� GL� VRGLR�� VXSHULRUH� D� IROSHW� �� DPLVXOEURP�� 6XL�
JUDSSROL��IROSHW���IRVIRQDWR�GL�SRWDVVLR�KD�PRVWUDWR�XQ¶DWWLYLWj�DQDORJD�D�IROSHW���PHWDOD[\O�0��
SDUDJRQDELOH�SHU�XQ�FHUWR�SHULRGR�D�IROSHW���DPLVXOEURP��H�LQIHULRUH�VROR�LQ�WHUPLQL�GL�VHYHULWj�
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7KH� UHVXOWV� RI� D� WZR�\HDU� ILHOG� WHVWV� FDUULHG� RXW� ZLWK� WKH� UHDG\� PL[WXUH� IROSHW� �� SRWDVVLXP�
SKRVSKRQDWH� �9LQHUJ\��� RQ� JUDSH� DJDLQVW�Plasmopara viticola� DUH� UHSRUWHG�� 7KH� WHVWV� ZHUH�
FDUULHG�RXW�XQGHU�KLJK�GLVHDVH�VHYHULW\�GXH�WR�ERWK�WKH�KLJK�UHFHSWLYLW\�RI�WKH�YLQHV��0HUORW��
1HJUHWWR� /RQJDQHVL�� DQG� WR� WKH� WUDLQLQJ� V\VWHP� �*'&�� IDYRUDEOH� WR� WKH� PDLQWHQDQFH� RI� D�
PLFURFOLPDWH� VXLWDEOH� IRU� WKH� SDWKRJHQ�� WKH� VHYHULW\� RI� WKH� GLVHDVH� LQ� WKH� XQWUHDWHG� SORWV�
UHDFKHG�YDOXHV�IURP����WR�����RQ�OHDYHV�DQG�FORVH�WR������RQ�EXQFKHV�LQ�ERWK�\HDUV��8QGHU�
WKHVH� FRQGLWLRQV�� WKH�PL[WXUH� IROSHW� �� SRWDVVLXP�SKRVSKRQDWH� VKRZHG� DQ� DFWLYLW\� VLPLODU� WR�
WKDW� RI� IROSHW� �� PHWDOD[\O�0� DQG� F\D]RIDPLG� �� VRGLXP� SKRVSKRQDWH�� KLJKHU� WKDQ� IROSHW� ��
DPLVXOEURP� DW� OHDI� OHYHO�� 2Q� JUDSHV�� IROSHW� �� SRWDVVLXP� SKRVSKRQDWH� VKRZHG� DQ� DFWLYLW\�
VLPLODU� WR� WKDW� RI� IROSHW� �� PHWDOD[\O�0�� FRPSDUDEOH� IRU� D� FHUWDLQ� SHULRG� WR� IROSHW� ��
DPLVXOEURP��DQG�ORZHU�RQO\�LQ�WHUPV�RI�VHYHULW\�WR�F\D]RIDPLG���VRGLXP�SKRVSKRQDWH��
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/D� SHURQRVSRUD� GHOOD� YLWH�� FDXVDWD� GD�Plasmopara viticola� �%HUFN� et� &XUW�� %HUOHVH� et� GH�

7RQ\��q�O¶DYYHUVLWj�IXQJLQD�GL�PDJJLRU�ULOLHYR�SHU�OD�YLWLFROWXUD�LQ�,WDOLD��1HO�FRUVR�GHJOL�XOWLPL�
DQQL�LO�FRQWHQLPHQWR�GHO�SDWRJHQR�q�GLYHQWDWR�VHPSUH�SL��GLIILFROWRVR�SHU�GLYHUVH�FDXVH�����LO�
PXWDPHQWR� FOLPDWLFR� LQ� DWWR�� FDUDWWHUL]]DWR� GD� DXWXQQL� �� LQYHUQL� VHPSUH� SL�� PLWL� FKH�
GHWHUPLQDQR�XQ�DQWLFLSR�GHO�ULVYHJOLR�YHJHWDWLYR�GHOOH�YLWL�FRQ�XQ�DOOXQJDPHQWR�GHO�SHULRGR�GL�
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UHFHWWLYLWj�GHOOD�FROWXUD��PHVL�SULPDYHULOL�HG�HVWLYL�FDUDWWHUL]]DWL�GD�SUHFLSLWD]LRQL�VHPSUH�SL��
FRQFHQWUDWH� FKH� UHQGRQR� GLIILFLOH� O¶HVHFX]LRQH� GHJOL� LQWHUYHQWL� ILWRLDWULFL�� VLD� SHU� OD� GLIILFLOH�
SUDWLFDELOLWj�GHJOL�DSSH]]DPHQWL��FRQ�DVSHWWL�QRQ�WUDVFXUDELOL�UHODWLYDPHQWH�DOO¶DVVRUELPHQWR�H�
WUDVORFD]LRQH�GHL�IXQJLFLGL�GL�VLQWHVL�TXDQGR�LO�VXROR�VL�WURYD�LQRQGDWR�H�SURVVLPR�DOOD�FDSDFLWj�
LGULFD�PDVVLPD���FKH�SHU�OD�ULVWUHWWH]]D�GHOOH�ILQHVWUH�WHPSRUDOL�GL�LQWHUYHQWR��OHQWD�DVFLXJDWXUD�
GHOO¶DSSDUDWR�IRJOLDUH��GLODYDPHQWR�GHL�IXQJLFLGL������OD�VHOH]LRQH�GL�FHSSL�GHO�SDWRJHQR�PHQR�
VHQVLELOL� DG� DOFXQH� IDPLJOLH� GL� IXQJLFLGL� �&ROOLQD�� ������� ��� OD� UHYRFD� H�R� OH� OLPLWD]LRQL� GL�
LPSLHJR� GHOOH� VRVWDQ]H� DWWLYH� IXQJLFLGH�� GHWHUPLQDWD� GDO� 5HJ�� 8(� ����������� FKH� ULGXFH� LO�
SDQRUDPD�GL�PROHFROH�GLVSRQLELOL�SHU�OD�GLIHVD�YHUVR�LO�SDWRJHQR�����OH�UHVWUL]LRQL�GL�LPSLHJR�
ULJXDUGDQWL�O¶XVR�GHL�IRUPXODWL�UDPHLFL�GHWHUPLQDWH�GDO�5HJ��8(����������
,O� IROSHW� UDSSUHVHQWD� XQ� IXQJLFLGD� FKLDYH� QHOOD� GLIHVD� DQWLSHURQRVSRULFD� GHOOD� YLWH�

�&DVDJUDQGL�HW�DO����������HVVHQGR�XQ�SURGRWWR�PXOWLVLWR��FRVWLWXLVFH�XQ�partner� LGHDOH�SHU�JOL�
DQWLSHRURQRVSRULFL�PRQRVLWR�SHU�SUHVHUYDUOL�GDO�ULVFKLR�GL�VHOH]LRQH�GL�FHSSL�UHVLVWHQWL��)5$&��
������� HVVHQGR� FDUDWWHUL]]DWR� GD� XQ� FRHIILFLHQWH� GL� ULSDUWL]LRQH� RWWDQROR�DFTXD� UHODWLYDPHQWH�
HOHYDWR�� FKH� OR� UHQGH� SDUWLFRODUPHQWH� DIILQH� DOOH� FHUH�� q� PROWR� XWLOH� SHU� OD� SURWH]LRQH� GHO�
JUDSSROR�� QRQ� GD� XOWLPR�� q� FDUDWWHUL]]DWR� GDO� SRVVHGHUH� DQFKH� XQD� LQWHUHVVDQWH� DWWLYLWj�
FROODWHUDOH�QHL�FRQIURQWL�GL�Botrytis cinerea��$QJHOL�HW�DO����������
3HU�HIIHWWR�GHO�5HJ��8(�����������LO�SHULRGR�GL�DSSURYD]LRQH�GHOOD�VRVWDQ]D�DWWLYD�IROSHW�q�

SURVVLPR�DOOD�VFDGHQ]D�������������HG�q�LSRWL]]DELOH�FKH�D�VHJXLWR�GHO�SURFHVVR�GL�UHYLVLRQH��
QH�YHUUDQQR�OLPLWDWH�OH�GRVL�GL�LPSLHJR�ULVSHWWR�TXHOOH�DWWXDOPHQWH�LQ�YLJRUH��3HU�WDOH�PRWLYR��VL�
UHQGHUj� QHFHVVDULR� PLVFHODUH� LO� IROSHW� FRQ� DOWUH� VRVWDQ]H� DWWLYH�� WUD� TXHVWH� LO� IRVIRQDWR� GL�
SRWDVVLR�SRWUHEEH�UDSSUHVHQWDUH�XQ�YDOLGR�partner��SHU�HIIHWWR�GHOOD�FRPSOHPHQWDULHWj�G¶D]LRQH�
HVVHQGR�PROWR�DWWLYR�QHOOD�SURWH]LRQH�GHJOL�DSLFL�YHJHWDWLYL��
6FRSR�GHO�SUHVHQWH�ODYRUR�q�VWDWR�SHUWDQWR�TXHOOR�GL�YDOXWDUH�XQ�QXRYR�IRUPXODWR��9LQHUJ\��

�PLVFHOD� SURQWD� GL� IROSHW� ���� J�/� H� IRVIRQDWR� GL� SRWDVVLR� ���� J�/�� DWWXDOPHQWH� LQ� FRUVR� GL�
VYLOXSSR�GD�SDUWH�GHOOD�VRFLHWj�$GDPD���
���
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/H�SURYH�VRQR�VWDWH�FRQGRWWH�GXUDQWH�LO�ELHQQLR����������LQ�XQ�YLJQHWR�GL����DQQL�GL�HWj�VLWR�

QHO�FRPXQH�GL�/XJR��5DYHQQD���DOOHYDWR�D�*'&�H�SURYYLVWR�GL�VLVWHPD�GL�PLFURLUULJD]LRQH�D�
JRFFLD�� 6L� q� RSHUDWR� VX� GXH� GLYHUVL� YLWLJQL�� 1HJUHWWR� /RQJDQHVL� ������� H� 0HUORW� ��������
FDUDWWHUL]]DWL�HQWUDPEL�GD�XQD�HOHYDWD�VHQVLELOLWj�GHO�JUDSSROR�DOOH�LQIH]LRQL�ODUYDWH��
,O�GLVHJQR�VSHULPHQWDOH�DGRWWDWR�HUD�TXHOOR�GHO�EORFFR�UDQGRPL]]DWR�FRQ�TXDWWUR�ULSHWL]LRQL�H�

SDUFHOOH�GL�����SLDQWH�FRQWLJXH�OXQJR�OD�ILOD���
/H� FDUDWWHULVWLFKH� GHL� IRUPXODWL� VDJJLDWL� VRQR� ULSRUWDWH� LQ� WDEHOOD� ��� ,� SURWRFROOL� DGRWWDWL�

SUHYHGHYDQR�O¶DSSOLFD]LRQH�LQ�HIILFDFLD�GHL�GLYHUVL� IXQJLFLGL�D�FRQIURQWR��D�SDUWLUH�GDOO¶LQL]LR�
GHOOD�VXVFHWWLELOLWj�GHL�JHUPRJOL� �%%&+�����ILQR�DOOD�FKLXVXUD�GHO�JUDSSROR��%%&+������FRQ�
XQ�WXUQR�YDULDELOH�GL������JLRUQL�LQ�IXQ]LRQH�GHOO¶DQGDPHQWR�VWDJLRQDOH��1HO������VRQR�VWDWH��
LQROWUH��VDJJLDWH�DQFKH�GXH�GLYHUVH�VWUDWHJLH�FKH�SUHYHGHYDQR�O¶DOWHUQDQ]D�GL�GLYHUVL�IXQJLFLGL��
FRQ�OH�VWHVVH�FDGHQ]H�GHJOL�DOWUL�IRUPXODWL��
,�WUDWWDPHQWL�VRQR�VWDWL�HIIHWWXDWL�PHGLDQWH�XQ�QHEXOL]]DWRUH�VSDOOHJJLDWR�6WKLO�PRG��65������

DGRWWDQGR�XQ�YROXPH�YDULDELOH�WUD�����H������/�KD�LQ�IXQ]LRQH�GHOOR�VYLOXSSR�YHJHWDWLYR��
,�ULOLHYL�VRQR�VWDWL�HVHJXLWL�DOOD�ILQH�GHO�SHULRGR�GL�LQFXED]LRQH�GHOOH�LQIH]LRQL�SULPDULH�SL��

ULOHYDQWL�� VX� XQ� FDPSLRQH� GL� ���� IRJOLH� H� ������� JUDSSROL�ULSHWL]LRQH�� GHWHUPLQDQGR�
O¶LQFLGHQ]D� ���GL� RUJDQL� FROSLWL�� H� OD� JUDYLWj� ���GL� VXSHUILFLH� IRJOLDUH� H���GL� VXSHUILFLH�GHO�
JUDSSROR�FROSLWD��� ,�GDWL� FRVu�RWWHQXWL� VRQR� VWDWL� VRWWRSRVWL� DOO¶DQDOLVL�GHOOD�YDULDQ]D� �$QRYD���
XWLOL]]DQGR�SRL�LO�WHVW�GL�'XQFDQ�SHU�OD�VHSDUD]LRQH�GHOOH�PHGLH��S�����������
�
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Tabella 1. Prodotti utilizzati nelle due prove 
Formulato Sostanza attiva e concentrazione Formulazione 
Vinergy Folpet 300 g/L + fosfonato di potassio 672 g/L SC 
Mildicut Cyazofamide 25 g/L + fosfonato di sodio 250 g/L SC 
Folpan Gold Metalaxyl-M 4,85% + folpet 40% WG 
Sanvino Amisulbrom 5% + folpet 50% WG 
Delan Pro Ditianon 125 g/L + fosfonato di potassio 561 g/L SC 
Enervin Duo Ametoctradina 300 g/L + dimetomorf 225 g/L SC 
Enervin Top Ametoctradina 12% + metiram 44% WG 
Forum R 3B Dimetomorf 6% + rame solfato tribasico 24% PB 
Quantum R-OK Dimetomorf 6% + rame idrossido 14% WG 

  
RISULTATI   

Anno 2018  
L’andamento meteo-climatico nel corso della prova è riportato in figura 1. Le prime 

infezioni primarie sono state quelle determinate dalle piogge (accompagnate da grandine) del 
12-13/5, i cui sintomi sono stati osservati su foglia nelle parcelle testimone il 23/5 (con 
presenza di sporulazione). Altre infezioni primarie sono state determinate dalle piogge del 
17/5 e 22/5, che hanno causato un incremento della diffusione della malattia solo su foglia.  

Ulteriori infezioni primarie si sono verificate a seguito delle piogge del 31/5, 4/6 e 8/6, 
provocando un ulteriore incremento della diffusione su foglia e anche l’insediamento della 
malattia sui grappoli, dove i primi sintomi sono stati osservati verso metà giugno. Infine la 
pioggia del 15/6 va segnalata in quanto ha determinato l’avvio delle infezioni larvate su 
grappolo. 

 
Figura 1. Andamento meteo-climatico registrato nel corso della prova 2018  
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$QQR������
/¶DQGDPHQWR�PHWHRURORJLFR�RVVHUYDWR�QHO�FRUVR�GHOOD�SURYD�q�ULSRUWDWR�LQ�ILJXUD����/H�SULPH�

PDFFKLH� VX� IRJOLD� VRQR� VWDWH� RVVHUYDWH� LO� ��������� UHODWLYH� DOOH� LQIH]LRQL� GHO� ��������� $OWUH�
LQIH]LRQL� SULPDULH� VL� VRQR� YHULILFDWH� D� VHJXLWR� GHOOH� SLRJJH� GHO� �������� H� GHO� ��������� ,Q�
VHJXLWR��OH�SULPH�GXH�GHFDGL�GL�JLXJQR�VRQR�VWDWH�VLFFLWRVH�TXLQGL�VIDYRUHYROL�DO�YHULILFDUVL�GL�
XOWHULRUL� LQIH]LRQL�� &RQ� OD� SLRJJLD� GHO� ����� VL� VRQR� YHULILFDWH� QXRYH� LQIH]LRQL� SULPDULH� H�
VHFRQGDULH��FKH�KDQQR�VHJQDWR�O¶DYYLR�GHOOH�LQIH]LRQL�ODUYDWH�VX�JUDSSROR��,QILQH�OD�SULPD�PHWj�
GL� OXJOLR�q� VWDWD�PROWR�SLRYRVD��GHWHUPLQDQGR�XOWHULRUL� LQIH]LRQL� VHFRQGDULH� VLD� VX� IRJOLH�FKH�
JUDSSROR���
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Figura 2. Andamento meteo-climatico registrato nel corso della prova 2019 

 
 
Tabella 4. Prova 2019: risultati dei rilievi sulle foglie  

Tesi/Formulato Dose 
formulato/ha 

Date 
trattamenti 

20/6 17/7 
Incidenza % Incidenza % Gravità % 

Testimone n.t. -  26,5 d* 100 c 53,1 b 
Vinergy 4 L 24/4, 2/5,         

14/5, 23/5, 
3/6, 13/6 

0,25 a 33,5 a 9,7 a 

Sanvino 1,5 L 7 c 51,3 b 14,9 a 

Strategia A 
Vinergy 
Folpan Combi 
Sanvino 
Quantum R OK 

 
4 L 
2 kg 

1,5 kg 
3,5 kg 

 
24/4,2/5               

14/5, 23/5 
3/6, 13/6 
25/6, 8/7 

2,5 b 40,3 ab 9,9 a 

Strategia B 
Delan Pro 
Enervin Duo 
Enervin Top 
Forum R 3B 

 
4 L 

0,8 L 
2,5 kg 
3,5 kg 

 
24/4,2/5               

14/5, 23/5 
3/6, 13/6 
25/6, 8/7 

7 c 44,5 ab 15,6 a 

*i valori della stessa colonna seguiti dalla stessa lettera non differiscono statisticamente al test 
di Duncan per p≤0,05 
 

Dall’analisi dei risultati, a livello fogliare (tabella 4) la miscela folpet + fosfonato di 
potassio è stata statisticamente superiore alla miscela folpet + amisulbrom in termini di 
incidenza, analogo in termini di gravità; non sono emerse invece differenze significative con 
le due strategie saggiate, che sono state analoghe anche tra loro.   

Riguardo all’efficacia su grappolo (tabella 5), la miscela folpet + fosfonato di potassio nel 
rilievo conclusivo del 22/8, è stata significativamente superiore ad entrambe le strategie di 
confronto, mentre è stata analoga a folpet + amisulbrom nel rilievo del 17/7, per poi risultare 
inferiore nel rilievo finale del 22/8.   
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L�YDORUL�GHOOD�VWHVVD�FRORQQD�VHJXLWL�GDOOD�VWHVVD�OHWWHUD�QRQ�GLIIHULVFRQR�VWDWLVWLFDPHQWH�DO�WHVW�GL�'XQFDQ�
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'DO� ELHQQLR� GL� SURYH� HPHUJH� XQD� LQWHUHVVDQWH� DWWLYLWj� GHOOD� PLVFHOD� IROSHW� �� IRVIRQDWR� GL�

SRWDVVLR�QHO�FRQWHQLPHQWR�GHOOH�LQIH]LRQL�GL�P. viticola��VLD�VX�IRJOLD�FKH�JUDSSROR��
$�OLYHOOR�IRJOLDUH��O¶HIILFDFLD�GHOOD�PLVFHOD�q�ULVXOWDWD�DQDORJD�D�TXHOOD�GL�IROSHW���PHWDOD[\O�

0��F\D]RIDPLGH���IRVIRQDWR�GL�VRGLR�H�VXSHULRUH�D�TXHOOD�GL�IROSHW���DPLVXOEURP��
$�OLYHOOR�GHO�JUDSSROR��IROSHW���IRVIRQDWR�GL�SRWDVVLR�KD�PRVWUDWR�XQ�HIIHWWR�OHJDWR�DOOD�GRVH�

GL�DSSOLFD]LRQH��FRQ�XQ¶DWWLYLWj��DO�GRVDJJLR�PDJJLRUH��DQDORJD�D�TXHOOD�GL�IROSHW���PHWDOD[\O�
0�� SDUDJRQDELOH� SHU� XQ� FHUWR� SHULRGR� D� TXHOOD� GL� IROSHW� �� DPLVXOEURP�� H� LQIHULRUH� D�
F\D]RIDPLGH���IRVIRQDWR�GL�VRGLR�VROR�LQ�WHUPLQL�GL�JUDYLWj���
�

&21&/86,21,��
,Q�GHILQLWLYD��OD�PLVFHOD�IRUPXODWD�GL�IROSHW���IRVIRQDWR�GL�SRWDVVLR��9LQHUJ\��UDSSUHVHQWD�XQ�

EXRQ�PH]]R� GL� FRQWUROOR� GHOOH� LQIH]LRQL� GL� SHURQRVSRUD� GHOOD� YLWH� �P. viticola��� VLD� D� OLYHOOR�
IRJOLDUH� FKH� VX� JUDSSROR�� LQ� JUDGR� GL� IRUQLUH� ULVXOWDWL� LQ� OLQHD� FRQ� TXHOOL� GL� DOFXQL�
DQWLSHURQRVSRULFL�GL�ULIHULPHQWR��
�
5LQJUD]LDPHQWL��
6L�ULQJUD]LD�O¶D]LHQGD�3DJDQL�)DELR�SHU�DYHU�FRQFHVVR�O¶RVSLWDOLWj�SHU�O¶HVHFX]LRQH�GHOOH�SURYH��
H�SHU�DYHU�FROODERUDWR�QHOOH�RSHUD]LRQL�FROWXUDOL�GL�PDQWHQLPHQWR�GHO�FDPSR�SURYD��

�
/$925,�&,7$7,�

$$��99���������)5$&�&RGH�/LVW��������)LQDO��KWWSV���ZZZ�IUDF�LQIR�SXEOLFDWLRQV�GRZQORDGV��
$QJHOL� *��� )RUWL� '��� 'HODLWL� /��� ������ (IILFDFLD� H� VHOHWWLYLWj� GL� IXQJLFLGL� D� EDVH� GL� IROSHW� H�

PDQFR]HE�VX�YLWH��L’Informatore Agrario�Q���������
&DVDJUDQGL� 0��� $OLTXR¶� 0��� 0DUFRQ� $��� ������ (VSHULHQ]H� GL� SURWH]LRQH� GHOOD� YLWH� GDOOD�

SHURQRVSRUD�H�GD�DOWUH�PDODWWLH�IXQJLQH�PHGLDQWH�IROSHW��Atti Giornate Fitopatologiche�����
���������

&ROOLQD� 0��� ������ 5HVLVWHQ]D� DJOL� DQWLSHURQRVSRULFL�� FRQFHWWL� FKLDYH� H� SUHYHQ]LRQH��
L’Informatore Agrario�Q����6XSSOHPHQWR�GLIHVD�GHOOD�YLWH�����
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