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RIASSUNTO  

Durante il biennio 2017-2018 sono stati realizzati saggi di campo e di laboratorio per valutare 
l’efficacia di acqua addizionata di ozono nella difesa della barbabietola da zucchero da 
Cercospora beticola e nella riduzione della carica conidica svernante. L’acqua ozonizzata, 
prodotta mediante specifica attrezzatura è stata applicata in campo, miscelata ad acqua, 
mediante irrorazione alla dose di 1-4 mg/L. I saggi di laboratorio hanno invece previsto 
l’immersione di foglie sintomatiche di barbabietola nell’acqua ozonizzata. I risultati si sono 
rivelati nel complesso incoraggianti, mostrando una efficacia abbattente dell’acqua ozonizzata 
nei confronti di cercospora, aprendo la strada a possibili futuri impieghi in agricoltura 
biologica. 
Parole chiave: applicazioni fogliari, cercosporiosi 
 

SUMMARY  
EVALUATION OF OZONATED WATER IN THE CONTROL 

OF CERCOSPORA BETICOLA ON SUGAR CANE BEET  
In 2017 and 2018, field trials and laboratory tests were carried out to verify the effectiveness 
of ozonated water in the defence of sugar beet against Cercospora beticola and in the 
reduction of the overwintering conidial load. The results were generally encouraging, 
demonstrating the knock-down effect of ozone and paving the way for possible future uses in 
organic farming. 
Keywords: Cercospora leaf spot, efficacy 
 

INTRODUZIONE 
La crescente attenzione per l’impatto ambientale, la sicurezza degli operatori e la resistenza 

dei patogeni Agli agrofarmaci è di stimolo per sviluppare mezzi di protezione alternativi ai 
fungicidi di sintesi. L’applicazione di acqua ozonizzata può rappresentare una promettente 
soluzione per la protezione delle piante. Il largo spettro d’azione contro batteri e funghi e 
l’assenza di residui suggeriscono che l’acqua ozonizzata possa essere applicata nella difesa 
contro le malattie fungine delle piante, con garanzie di sicurezza per l’ambiente e per l’uomo. 

L’ozono è una molecola caratterizzata da un elevato potenziale ossidativo (potenziale redox 
di + 2,07 V), inferiore solo ad alcune sostanze, ma nettamente superiore a quello del cloro. Il 
principale meccanismo di azione è la perossidazione lipidica che causa danni ai fosfolipidi di 
membrana dei microrganismi (Khadre et al., 2001) La tossicità dell’ozono dipende, inoltre, 
dalla sua capacità di ossidare gli amminoacidi, alterando irreversibilmente la struttura e la 
funzione delle proteine. L’azione ossidante esplicata dall’acqua ozonizzata ha fatto sì che fin 
dalla sua scoperta venisse utilizzata come agente battericida, fungicida ed inattivante dei virus.  

L’efficacia antimicrobica dell’ozono è stata comprovata in diversi settori di impiego, dalla 
sanificazione di ambienti di lavoro nell’industria alimentare (Previdi et al., 2009), al 
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WUDWWDPHQWR�H�SRWDELOL]]D]LRQH�GL�DFTXH�UHIOXH��&KR�HW�DO.��������0DKPRXGL�HW�DO����������ILQR�
DO�WUDWWDPHQWR�LQ�SRVW�UDFFROWD�GL�GHUUDWH�DJULFROH�FRPH�OD�IUDJROD��7KDHU�HW�DO����������
/R�VFRSR�GHOOD�SUHVHQWH�VSHULPHQWD]LRQH�q�VWDWR�GL�YDOXWDUH�O¶HIILFDFLD�GHOO¶DFTXD�R]RQL]]DWD�

QHL� FRQIURQWL� GL� Cercospora beticola�� SULQFLSDOH� PDODWWLD� IRJOLDUH� GHOOD� EDUEDELHWROD� GD�
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6RQR� VWDWH� SUHGLVSRVWH�GXH�GLVWLQWH� VSHULPHQWD]LRQL�� XQD�SURYD� LQ�SLHQR� FDPSR�� QHO� ������

SHU� YDOXWDUH� O¶HIILFDFLD� QHO� SUHVHUYDUH� O¶DSSDUDWR� IRJOLDUH� GDOO¶DWWDFFR� IXQJLQR� H� GDOOD�
SURJUHVVLRQH� GHOOD�PDODWWLD��PHQWUH� QHO� ELHQQLR� ����� ±� ����� VRQR� VWDWL� FRQGRWWL� DOWUL� WLSL� GL�
VDJJL�VSHULPHQWDOL��DOFXQL�FKH�SUHYHGHYDQR�O¶DSSOLFD]LRQH�LQ�FDPSR��FRQ�VXFFHVVLYH�DQDOLVL�GL�
ODERUDWRULR� PHQWUH� DOWUL�� HVFOXVLYDPHQWH� GL� ODERUDWRULR�� DYHYDQR� FRPH� VSHFLILFR� RELHWWLYR�
TXHOOR� GL� YDOXWDUH� OD� FDSDFLWj� GL� DFTXD� R]RQL]]DWD� QHOO¶DEEDWWLPHQWR� GHOO¶LQRFXOR� VYHUQDQWH�
SUHVHQWH�VXL�UHVLGXL�FROWXUDOL��
/¶DFTXD� R]RQL]]DWD� q� VWDWD� SURGRWWD� PHGLDQWH� XQD� PDFFKLQD� PRGHOOR� 02:�� �0(7�

0HGLFDO�(TXLSPHQW�7HFKQRORJLHV�6UO��6DQ�/D]]DUR�GL�6DYHQD�±�%2���,O�SURFHVVR�GL�SURGX]LRQH�
q�LQ�VLQWHVL�LO�VHJXHQWH��O¶RVVLJHQR��SURGRWWR�GD�XQ�JHQHUDWRUH�GL�WLSR�PHGLFDOH��YLHQH�LQLHWWDWR�
DOO¶LQWHUQR� GL� XQ� JHQHUDWRUH� DO� SODVPD�� FRPSRVWR� GL� DFFLDLR� H� FHUDPLFD�� SRL� VFLVVR� GD� XQD�
VFDULFD�HOHWWULFD�DG�DOWD� WHQVLRQH�WUD�L������H�L�������9�� FKH�JHQHUD�PROHFROH�PRQRDWRPLFKH�
HVWUHPDPHQWH�LQVWDELOL�FKH�WHQGRQR�DG�DJJUHJDUVL�DOO¶RVVLJHQR�DQGDQGR�D�IRUPDUH�PROHFROH�GL�
R]RQR��,O�JDV�R]RQR�FRVu�JHQHUDWR��YLHQH�LQLHWWDWR�LQ�XQ�IOXVVR�GL�DFTXD�DWWUDYHUVR�XQ�9HQWXUL�
SRL��SHU�RWWLPL]]DUH�LO�SURFHVVR�GL�DJJUHJD]LRQH�GHOO¶R]RQR�DOO¶DFTXD��GHWWR�IOXVVR�YLHQH�IDWWR�
SDVVDUH�LQ�XQ�DSSRVLWR�PLVFHODWRUH�SHU�IDYRULUH�OD�VDWXUD]LRQH�ILVLFD�GHOOH�PROHFROH�GHOO¶DFTXD��
$�TXHVWR�SXQWR�O¶DFTXD�R]RQL]]DWD�YLHQH�UHVD�GLVSRQLELOH�DO�UXELQHWWR�GL�XVFLWD�GHO�JHQHUDWRUH��
LQ�FRQFHQWUD]LRQH�YDULDELOH�D�VHFRQGD�GHL�OLYHOOL�GL�SRWHQ]D�LPSRVWDWL�H�GHOOD�SRUWDWD�GHOO¶DFTXD�
GD�HURJDUH��H�D�VHFRQGD�GHOO¶LPSLHJR���
�
3URYD�GL�HIILFDFLD�LQ�SLHQR�FDPSR�FRQ�DFTXD�R]RQL]]DWD�
/D�SURYD� LQ�SLHQR�FDPSR��YROWD�D�YHULILFDUH� O¶HIILFDFLD�GL�R]RQR�GLVFLROWR� LQ�DFTXD�D�EDVVH�

FRQFHQWUD]LRQL������PJ�/���q�VWDWD�FRQGRWWD�QHO�SHULRGR�PDJJLR�DJRVWR�������SUHVVR�O¶D]LHQGD�
DJULFROD� 5L]]L� $QJHOR�� LQ� FRPXQH� GL� $UJHODWR� �%2��� VX� EDUEDELHWROD� GD� ]XFFKHUR� YDULHWj�
*ODGLDWRU��VHPLQDWD�LO����IHEEUDLR�������/R�VFKHPD�VSHULPHQWDOH�SUHYHGHYD�O¶DSSOLFD]LRQH�GHL�
SURGRWWL�VX�SDUFHOOH�GL�JUDQGL�GLPHQVLRQL� ���P�GL� ODUJKH]]D�SHU����P�GL� OXQJKH]]D���SHU�XQD�
VXSHUILFLH� GL� ���� P��� GLVSRVWH� XQD� GL� ILDQFR� DOO¶DOWUD� H� VHSDUDWH� GD� VWUDGHOOL� GL� ����P� GL�
ODUJKH]]D��$G�RJQL� WHVL� LQ�SURYD�q� VWDWD�DWWULEXLWD�D�FDVR�XQD�SDUFHOOD��DOO¶LQWHUQR�GHOOD�TXDOH�
VRQR�VWDWH�ULFDYDWH���VRWWR�SDUFHOOH��
/H� WUH� WHVL� VSHULPHQWDOL� KDQQR� SUHYLVWR� O¶LPSLHJR� GL� DFTXD� R]RQL]]DWD� DOOD� PHGHVLPD�

FRQFHQWUD]LRQH�GL�����PJ�/�PD�FRQ�GLYHUVL�LQWHUYDOOL�DSSOLFDWLYL��GL������H���JLRUQL�SHU�XQ�WRWDOH�
ULVSHWWLYDPHQWH�GL������H���DSSOLFD]LRQL��/H�WHVL�LQ�SURYD�VRQR�ULSRUWDWH�LQ�WDEHOOD����
/H�DSSOLFD]LRQL�VRQR�VWDWH�HVHJXLWH�FRQ�PRWRSRPSD�VSDOOHJJLDWD��GRWDWD�GL�EDUUD�FRQ�XJHOOL��

GL�WLSR�7HHMHW�7-�������LQV��,12;����H�YROXPH�GL�����/�KD�SHU�OH�WHVL�FRQ�R]RQR��H�7HHMHW�;5�
�������FRQ�XQ�YROXPH�GL�DSSOLFD]LRQH�GL�����/�KD�SHU� OH�GXH� WHVL�FRQ� IXQJLFLGL�GL� VLQWHVL�� ,�
WUDWWDPHQWL�VRQR�VWDWL�HIIHWWXDWL�LQ�PDQLHUD�SUHYHQWLYD�D�SDUWLUH�GDO����JLXJQR���
/D�SUHVHQ]D�GL�C. beticola�q�VWDWD�YDOXWDWD�ULOHYDQGR�LQFLGHQ]D�H�VHYHULWj�VX�����IRJOLH�SHU�

UHSOLFD�LQ�GDWD����OXJOLR�����OXJOLR�����OXJOLR�H���DJRVWR�������VHOH]LRQDQGROH�FDVXDOPHQWH�VROR�
QHOOD�SDUWH�FHQWUDOH�GL�RJQL�SDUFHOOD�� � ,� ULVXOWDWL�VRQR�VWDWL�VRWWRSRVWL�DOO¶DQDOLVL�GHOOD�YDULDQ]D�
�$QRYD��FRQ�WHVW�GL�61.��6WXGHQW�1HZPDQ�.HXOV���S�������SHU�OD�VHSDUD]LRQH�GHOOH�PHGLH��,O�
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OLYHOOR�GL�HIILFDFLD�SHUFHQWXDOH�GHL� WUDWWDPHQWL�q�VWDWR�FDOFRODWR�VHFRQGR�OD�IRUPXOD�GL�$EERWW�
VXL�GDWL�PHGL�GL�VHYHULWj���
�
7DEHOOD����'HVFUL]LRQH�GHOOH�WHVL�VDJJLDWH�QHOOD�SURYD�GL�$UJHODWR��DQQR������
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�� 7HVWLPRQH�QRQ�WUDWWDWR� � � �
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3URYD�GL�ODERUDWRULR�SHU�YDOXWDUH�OD�ULGX]LRQH�GHOO¶LQRFXOR�VYHUQDQWH�
1HO� FRUVR� GHOOD� VWDJLRQH� ����� LQROWUH� VRQR� VWDWL� HIIHWWXDWL� �� GLVWLQWL� VDJJL� VSHULPHQWDOL�� ,O�

SULPR� KD�SUHYLVWR� O¶DSSOLFD]LRQH�� SRFR�SULPD�GHOOD� UDFFROWD� �LQ� DJRVWR��� GL� DFTXD�R]RQL]]DWD�
DOOD� FRQFHQWUD]LRQH� GL� ���� PJ�/� VX� XQD� SLFFROD� VXSHUILFLH� GL� FDPSR�� GLVWULEXLWD� PHGLDQWH�
PRWRSRPSD�VSDOOHJJLDWD��6XELWR�GRSR�O¶DSSOLFD]LRQH�VRQR�VWDWL�UDFFROWL��SHU�FLDVFXQD�PRGDOLWj�
DSSOLFDWLYD��GHL�FDPSLRQL� IRJOLDUL�FRQ�HYLGHQWL�VLQWRPL�GL�FHUFRVSRUD�VRWWRSRVWL�SRL�DG�DQDOLVL�
SUHVVR� LO� ODERUDWRULR� ILWRSDWRORJLFR� &H56$$� �&HQWUR� GL� 6SHULPHQWD]LRQH� HG� $VVLVWHQ]D�
$JULFROD�� $OEHQJD� ±� 69��� PHGLDQWH� RVVHUYD]LRQL� LQ� PLFURVFRSLD� RWWLFD�� GL� VRVSHQVLRQL� GL�
ODYDJJLR�GHOOH�IRJOLH��YROWH�D�GHWHUPLQDUH�L�YDORUL�GL�FRQLGL�GL�C. beticola�SHU�FP��GL�VXSHUILFLH�
IRJOLDUH�VLQWRPDWLFD��PHGLDQWH�FRQWHJJLR�LQ�FDPHUD�GL�%XUNHU��
,O�VHFRQGR�VDJJLR��SUHWWDPHQWH�GL�ODERUDWRULR��SUHYHGHYD�O¶DSSOLFD]LRQH�GL�DFTXD�R]RQL]]DWD�

DOOD� FRQFHQWUD]LRQH� GL� ����PJ�/� WUDPLWH� LPPHUVLRQH� GL� IRJOLH� GL� ELHWROD� VLQWRPDWLFKH� SHU� ��
VHFRQGL�� DO� ILQH� GL� RWWHQHUH� XQ� ³FDVR� RWWLPDOH´� ULVSHWWR� DO� WUDWWDPHQWR� IDWWR� LQ� FDPSR�� 6XOOH�
IRJOLH� FRVu� WUDWWDWH� VRQR� VWDWL� FRQGRWWL� WUH� WLSL� GL� DQDOLVL� VHPSUH� WUDPLWH� RVVHUYD]LRQL� LQ�
PLFURVFRSLD� RWWLFD� GL� VRVSHQVLRQL� GL� ODYDJJLR� GHOOH� IRJOLH� �SUHSDUDWR� VX� YHWULQR���
FRQFHQWUD]LRQH� GL� FRQLGL� GL�C. beticola� SHU� FP�� GL� VXSHUILFLH� IRJOLDUH� VLQWRPDWLFD� DO� ������
YDOXWD]LRQH� GHOOD� YLWDOLWj� FRQLGLFD� �PHGLDQWH� FRORUD]LRQH� FRQ� 7U\SDQ� EOXH��� LQWHVD� FRPH�
LQWHJULWj� GL� PHPEUDQD� GHL� FRQLGL� GL� C. beticola� ULVSHWWR� DOOD� FDULFD� WRWDOH�� HG� HQHUJLD�
JHUPLQDWLYD� GHL� FRQLGL� YLYL� LQWHVD� FRPH� SHUFHQWXDOH� GL� HPHUJHQ]D� GHO� WXEXOR� JHUPLQDWLYR��
4XHVW¶XOWLPD�HIIHWWXDWD�PHGLDQWH�RVVHUYD]LRQH�LQ�PLFURVFRSLD�RWWLFD��SUHYLD�VHPLQD�VX�SLDVWUH�
DJDUL]]DWH�GHOOD�VRVSHQVLRQH�GL�ODYDJJLR�GHOOH�IRJOLH����
1HO������LQILQH��q�VWDWD�QXRYDPHQWH�YDOXWDWD�O¶DWWLYLWj�GHOO¶DFTXD�R]RQL]]DWD�PHGLDQWH�VDJJL�

SUHWWDPHQWH� GL� ODERUDWRULR�� LQGDJDQGR� L� PHGHVLPL� SDUDPHWUL� FRQ� OH� VWHVVH� PRGDOLWj� JLj�
SUHFHGHQWHPHQWH�GHVFULWWH�SHU�L�VDJJL�GHO�������
7XWWL� L� VDJJL� VRQR� VWDWL� HIIHWWXDWL� D� SDUWLUH�GD� ��SRU]LRQL� IRJOLDUL� GD��� FP��� FRPSOHWDPHQWH�

VLQWRPDWLFKH��7DOL�SRU]LRQL�VRQR�VWDWH�VRVSHVH�LQ�DFTXD�VWHULOH�GHLRQL]]DWD�RWWHQHQGR�VROX]LRQL�
GL�ODYDJJLR������SHVR�SHVR��'L�RJQL�LQGDJLQH�VRQR�VWDWH�FRQGRWWH���UHSOLFKH���
�
�
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3URYD�GL�HIILFDFLD�LQ�SLHQR�FDPSR�GL�$UJHODWR��������
/¶DQGDPHQWR�FOLPDWLFR�RVVHUYDWR�DG�$UJHODWR�q�VWDWR�FDUDWWHUL]]DWR�GD�XQD�SULPD�SDUWH�GHOOD�

SULPDYHUD�SLXWWRVWR�SLRYRVD��VHJXLWD�GD�XQD�SUHVVRFKp�WRWDOH�DVVHQ]D�GL�SLRJJH�WUD�OD�VHFRQGD�
PHWj� GL� PDJJLR� H� OD� SULPD� PHWj� GL� JLXJQR�� ,O� SHULRGR� HVWLYR� q� VWDWR� FDOGR� FRQ� VSRUDGLFL�
WHPSRUDOL���
1HOOD�SURYD� L�SULPL�VLQWRPL�GL� LQIH]LRQH�GL�FHUFRVSRUD�VX� IRJOLD�VRQR�VWDWL� ULVFRQWUDWL� LO����

JLXJQR��GDWD�SUHFHGHQWH�OD�VHFRQGD�DSSOLFD]LRQH��FRQ�XQ¶LQFLGHQ]D�GHO�����H�XQD�VHYHULWj�GHO�
�����VX�WHVWLPRQH�QRQ�WUDWWDWR��/D�FHUFRVSRUD�q�SURJUHVVLYDPHQWH�DXPHQWDWD�GXUDQWH�LO�PHVH�
GL� OXJOLR� ILQR�D� UDJJLXQJHUH��DO� WHUPLQH�GHOOD�SURYD�� LQ�GDWD���DJRVWR��XQ� OLYHOOR�GL� LQIH]LRQH�
PROWR� DOWR�� FRQ� VHYHULWj� HG� LQFLGHQ]D� VXO� WHVWLPRQH� QRQ� WUDWWDWR�� ULVSHWWLYDPHQWH� GHO� ���� H�
������FRPH�ULSRUWDWR�LQ�WDEHOOD����
9LVWR�O¶HOHYDWR�OLYHOOR�GL�LQIH]LRQH�ULVFRQWUDWR�DO�WHUPLQH�GHOOD�SURYD�����JLRUQL�GRSR�O¶XOWLPD�

DSSOLFD]LRQH��OD�WHVL���LQ�FXL�q�VWDWD�VDJJLDWD�O¶DFTXD�R]RQL]]DWD��FRQ�LQWHUYDOOR�DSSOLFDWLYR�GL���
JLRUQL�� VL� q� PRVWUDWD� O¶XQLFD� WUD� OH� WHVL� VSHULPHQWDOH� FDSDFH� GL� SURGXUUH� XQ� VHSSXU� OLHYH�
FRQWHQLPHQWR� GHOOD� PDODWWLD�� VHQ]D� FRPXQTXH� PRVWUDUH� GLIIHUHQ]H� VLJQLILFDWLYH� ULVSHWWR� DO�
WHVWLPRQH�� 'D� QRWDUH� FKH�� DL� ULOLHYL� GHO� ��� H� ��� OXJOLR�� O¶DFTXD� R]RQL]]DWD� FRQ� LQWHUYDOOR�
DSSOLFDWLYR�GL���JLRUQL�PDQWHQHYD�XQ�FRQWUROOR�VXSHULRUH�DO�����SHU�OD�VHYHULWj��FRQ�GLIIHUHQ]H�
VLJQLILFDWLYH�ULVSHWWR�DO� WHVWLPRQH�QRQ� WUDWWDWR� VLD� LQ� WHUPLQL�GL� LQFLGHQ]D�FKH�GL�VHYHULWj��3HU�
FRQWUR��DOOH�PHGHVLPH�GDWH��OH�WHVL�FRQ�LQWHUYDOOL�GL�DSSOLFD]LRQH�GL���H���JLRUQL�QRQ�GLIIHULYDQR�
VWDWLVWLFDPHQWH�GDO�WHVWLPRQH��PRVWUDQGR�OLYHOOL�GL�FRQWUROOR�QRQ�DGHJXDWL��
�
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,�YDORUL�GHOOD�VWHVVD�FRORQQD�FRQWUDVVHJQDWL�GD�OHWWHUH�GLYHUVH�GLIIHULVFRQR�WUD�ORUR�SHU�S�������7HVW�61.���
JUDGR�GL�HIILFDFLD���VHFRQGR�$EERWW�
�
7HVW�GL�ODERUDWRULR�DQQR������
,Q� WDEHOOD� �� YHQJRQR�SUHVHQWDWL� L� ULVXOWDWL� RWWHQXWL� QHL� VDJJL�SHU�YDOXWDUH� OD� ULGX]LRQH�GHOOD�

FDULFD� FRPSOHVVLYD� GL� LQRFXOR� VYHUQDQWH�� GRSR� DSSOLFD]LRQH� LQ� FDPSR� FRQ� PRWRSRPSD�
VSDOOHJJLDWD�RSSXUH�SHU�LPPHUVLRQH�GLUHWWD�LQ�DFTXD�R]RQL]]DWD�GL�IRJOLH�VLQWRPDWLFKH��
&RQ�HQWUDPEH�OH�PRGDOLWj�DSSOLFDWLYH��OH�GLIIHUHQ]H�PRVWUDWH�GDOOH�GXH�WHVL�LQ�SURYD��IRJOLH�

QRQ� WUDWWDWH� H� IRJOLH� WUDWWDWH� FRQ� DFTXD� R]RQL]]DWD�� VRQR� ULVXOWDWH� QRQ� VLJQLILFDWLYH� DO� WHVW� GL�
7XNH\�� ,Q� HQWUDPEL� L� FDVL� q� HPHUVR� FKH� O¶DSSOLFD]LRQH�GL� DFTXD�DGGL]LRQDWD� FRQ�R]RQR�� DOOD�
FRQFHQWUD]LRQH�GL���±���PJ�/�KD�ULGRWWR��LQ�WHUPLQL�QXPHULFL��OD�FDULFD�FRQLGLFD�WRWDOH�ULVSHWWR�
DO�WHVWLPRQH�QRQ�WUDWWDWR��
�
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7DEHOOD����&)8�GL�FRQLGL�GL�Cercospora beticola� SHU�FP��GL� VXSHUILFLH� VLQWRPDWLFD�DO������
�WUDWWDPHQWR�LQ�FDPSR�H�LPPHUVLRQH�GHOOH�IRJOLH�LQ�DFTXD�R]RQL]]DWD���ULOLHYR�GHO��������

7HVL� 'RVH�� &DPSR� ,PPHUVLRQH�
7HVWLPRQH�QRQ�WUDWWDWR� � �����[������ �����[������
$FTXD�R]RQL]]DWD� ��±���PJ�/� �����[������ �����[������
&)8�FP��GL�VXSHUILFLH�VLQWRPDWLFD�DO�������'DWR�PHGLR�RWWHQXWR�GD���UHSOLFKH�
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1HOOD�WDEHOOD���q�ULSRUWDWD�OD�YDOXWD]LRQH�GHOOD�YLWDOLWj�GHL�FRQLGL�GL�C. beticola,�ULVSHWWR�DOOD�

FDULFD�WRWDOH��SRQHQGR�D�FRQIURQWR�FDPSLRQL�IRJOLDUL�QRQ�WUDWWDWL�FRQ�FDPSLRQL�IRJOLDUL�LPPHUVL�
LQ�DFTXD�R]RQL]]DWD�DG�����PJ�/��/D�YLWDOLWj�GHL�FRQLGL�q�VWDWD�HVSUHVVD�FRPH�SHUFHQWXDOH�GL�
FRQLGL�FKH��VXOOD�FDULFD�FRQLGLFD�WRWDOH��SUHVHQWDYDQR�PHPEUDQD�LQWHJUD��
�

�
7DEHOOD���� ,QWHJULWj�GL�PHPEUDQD�GL�FRQLGL�GL�Cercospora beticola� LQ�VHJXLWR�DG� LPPHUVLRQH�
GHOOH�IRJOLH�LQ�DFTXD�R]RQL]]DWD��ULOLHYR�GHOO¶���������

7HVL� 'RVH� ,QWHJULWj�
7HVWLPRQH�QRQ�WUDWWDWR� � �����
$FTXD�R]RQL]]DWD� ��±���PJ�/� ����
SHUFHQWXDOH�GL�FRQLGL�FRQ�PHPEUDQD�LQWHJUD�VXOOD�FDULFD�WRWDOH��'DWR�PHGLR�RWWHQXWR�GD���UHSOLFKH�
�

�
'DOO¶DQDOLVL� GL� YLWDOLWj� q� VWDWD� ULVFRQWUDWD� XQD� GLPLQX]LRQH� GHO� ���� GHOO¶LQWHJULWj� GL�

PHPEUDQD� GHL� FRQLGL� SURYHQLHQWL� GDL� FDPSLRQL� WUDWWDWL� ULVSHWWR� DO� QRQ� WUDWWDWR�� HYLGHQ]LDQGR�
XQD�GLVFUHWD�FDSDFLWj�GHOO¶DFTXD�R]RQL]]DWD�QHO�GHYLWDOL]]DUH�L�FRQLGL�GL�C. beticola��
,QILQH�� LQ� WDEHOOD� �� YLHQH� ULSRUWDWR� O¶HVLWR� GHO� VDJJLR� SHU� YDOXWDUH� O¶HPHUJHQ]D� GHO� WXEXOR�

JHUPLQDWLYR��SRQHQGR�D�FRQIURQWR�FDPSLRQL�IRJOLDUL�QRQ�WUDWWDWL�FRQ�FDPSLRQL�IRJOLDUL�LPPHUVL�
LQ�DFTXD�R]RQL]]DWD�DG�����PJ�/��
&RQIURQWDQGR� LO� FDPSLRQH� QRQ� WUDWWDWR� FRQ� LO� FDPSLRQH� WUDWWDWR� FRQ� DFTXD� R]RQL]]DWD� VL�

ULVFRQWUD�XQD�GLPLQX]LRQH�GHO�������QHOOD�SHUFHQWXDOH�GL�JHUPLQD]LRQH�GHL�FRQLGL�SUHVHQWL��
/¶DSSDUHQWH�GLVFUHSDQ]D�WUD�L�FDPSLRQL�QRQ�WUDWWDWL�QHL�GXH�VDJJL�HIIHWWXDWL�������GL�FRQLGL�

FRQ�PHPEUDQD�LQWHJUD�FRQWUR��������q�GD�DVFULYHUVL�DOOD�SRVVLELOH�QRQ�FROWXUDELOLWj�VX�WHUUHQR�
DJDUL]]DWR�GL�XQD�IUD]LRQH�GHL�FRQLGL�GL�Cercospora beticola��
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�
7DEHOOD����(PHUJHQ]D�GHO� WXEXOR�JHUPLQDWLYR�GL�FRQLGL�GL�Cercospora beticola� LQ�VHJXLWR�DG�
LPPHUVLRQH�GHOOH�IRJOLH�LQ�DFTXD�R]RQL]]DWD��ULOLHYR�GHOO¶���������

7HVL� 'RVH� (PHUJHQ]D�
7HVWLPRQH�QRQ�WUDWWDWR� � ������
$FTXD�R]RQL]]DWD� ��±���PJ�/� ������
SHUFHQWXDOH�GL�FRQLGL�FKH�HYLGHQ]LDQR�HPHUJHQ]D�GHO�WXEXOR�JHUPLQDWLYR�VXOOD�FDULFD�WRWDOH��'DWR�PHGLR�
RWWHQXWR�GD���UHSOLFKH�
�
�

7HVW�GL�ODERUDWRULR�DQQR������
,Q�WDEHOOD���YLHQH�ULSRUWDWR�O¶HVLWR�GHO�VDJJLR�SHU�YDOXWDUH�OD�YLWDOLWj�GHL�FRQLGL�H�O¶HPHUJHQ]D�

GHO� WXEXOR� JHUPLQDWLYR�� SRQHQGR� D� FRQIURQWR� FDPSLRQL� IRJOLDUL� QRQ� WUDWWDWL� FRQ� FDPSLRQL�
IRJOLDUL�LPPHUVL�LQ�DFTXD�R]RQL]]DWD�DG�����PJ�/��
�
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7DEHOOD� ��� 9LWDOLWj� HG� HQHUJLD� JHUPLQDWLYD� GL� FRQLGL� GL� Cercospora beticola� LQ� VHJXLWR� DG�
LPPHUVLRQH�GHOOH�IRJOLH�LQ�DFTXD�R]RQL]]DWD��ULOLHYR�GHO�����������

7HVL� 'RVH� ,QWHJULWj�GL�PHPEUDQD� (QHUJLD�JHUPLQDWLYD�FRQLGL�
YLYL�

7HVWLPRQH�QRQ�WUDWWDWR� � ��� ����
$FTXD�R]RQL]]DWD� ��±���PJ�/� ��� ���
���GL�FRQLGL�FRQ�PHPEUDQD�LQWHJUD�VXOOD�FDULFD�WRWDOH��'DWR�PHGLR�RWWHQXWR�GD���UHSOLFKH�
� �� GL� FRQLGL� FKH� HYLGHQ]LDQR� HPHUJHQ]D� GHO� WXEXOR� JHUPLQDWLYR� VXOOD� FDULFD� WRWDOH�� 'DWR� PHGLR�
RWWHQXWR�GD���UHSOLFKH�
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,Q�WHUPLQL�GL�YLWDOLWj�GHL�FRQLGL��O¶DFTXD�R]RQL]]DWD�KD�GHWHUPLQDWR�XQD�ULGX]LRQH�GHO�������
GL� FRQLGL� FRQ� PHPEUDQD� LQWHJUD� ULVSHWWR� DO� WHVWLPRQH� QRQ� WUDWWDWR� GDWR� LQIHULRUH� ULVSHWWR� D�
TXDQWR�RVVHUYDWR�QHL�VDJJL�GHO������� ,QILQH�� LQ� WHUPLQL�GL�HQHUJLD�JHUPLQDWLYD�GL�FRQLGL�YLYL��
O¶DFTXD�R]RQL]]DWD�QH�KD�GHWHUPLQDWR�XQD�ULGX]LRQH�GHO�����ULVSHWWR�DO�WHVWLPRQH�QRQ�WUDWWDWR��
FRQIHUPDQGR�VRVWDQ]LDOPHQWH�LO�GDWR�GHO��������
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