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5,$668172�
1HO������H������VRQR�VWDWH�HIIHWWXDWH�GXH�SURYH�VSHULPHQWDOL�FRQ�OR�VFRSR�GL�YDOXWDUH�O¶HIILFDFLD�
GL�DOFXQL�SURGRWWL�D�EDVVR�LPSDWWR�DPELHQWDOH�QHO�GLPLQXLUH�O¶LQRFXOR�GHOOD�WLFFKLRODWXUD�LQ�FDPSL�
GL� PHOR� FROSLWL� GDOOD� PDODWWLD� QHOO¶DQQR� SUHFHGHQWH�� 6RQR� VWDWL� VDJJLDWL� SURGRWWL� D� EDVH� GL�
LSRFORULWR�GL�SRWDVVLR��XUHD�]RRWHFQLFD�H�XQ�IRUPXODWR�D�EDVH�GL�Bacillus�VSS���DSSOLFDWL�LQ�GXH�
PRPHQWL�� D� FDGXWD� IRJOLH� H� SULPD� GHOOD� ULSUHVD� YHJHWDWLYD�� /D� YDOXWD]LRQH� GHOO¶HIILFDFLD� GHL�
WUDWWDPHQWL�q�VWDWD�HIIHWWXDWD�QHOOD�SULPDYHUD�VXFFHVVLYD��VXOOD�EDVH�GL�LQFLGHQ]D�H�JUDYLWj�VXOOH�
IRJOLH�GHOOH�SULPH�GXH�LQIH]LRQL�DVFRVSRULFKH��/D�SURYD�KD�HYLGHQ]LDWR��LQ�HQWUDPEH�OH�DQQDWH��
ULVXOWDWL�PLJOLRUL� GD�SDUWH� GL� LSRFORULWR�GL� SRWDVVLR� �9HUGHQRUD�� ULVSHWWR� DJOL� DOWUL� IRUPXODWL� D�
FRQIURQWR���,�ULVXOWDWL�VRQR�GD�FRQVLGHUDUVL�EXRQL�LQ�TXDQWR�WXWWH�OH�DSSOLFD]LRQL�FRQVHQWRQR�XQD�
ULGX]LRQH�GHO�SRWHQ]LDOH�GL�LQRFXOR���
3DUROH�FKLDYH��OHWWLHUD�IRJOLDUH��XUHD��LSRFORULWR�GL�SRWDVVLR��Bacillus�VSS���
�

6800$5<�
()),&$&<�(9$/8$7,21�2)�$87801�$1'�:,17(5�75($70(176�21�35,0$5<�

$33/(�6&$%�,1)(&7,216�2)�VENTURIA INAEQUALIS�
,Q������DQG������WZR�ILHOG�WULDOV�ZHUH�FDUULHG�RXW�ZLWK�WKH�DLP�RI�HYDOXDWLQJ�WKH�HIILFDF\�RI�
VRPH�SURGXFWV��ZLWK�ORZ�HQYLURQPHQWDO�LPSDFW��LQ�UHGXFLQJ�WKH�LQRFXOXP�RI�V. inaequalis RQ�
DSSOH�� 3URGXFWV� EDVHG� RQ� SRWDVVLXP� K\SRFKORULWH�� ]RRWHFKQLFDO� XUHD� DQG�Bacillus VSS��ZHUH�
DSSOLHG�RQ�WKH�OHDI�OLWWHU�DIWHU�WKH�OHDI�IDOO�DQG�EHIRUH�EXG�EUHDN��7KH�HIILFDF\�ZDV�HYDOXDWHG�E\�
DVVHVVLQJ�LQFLGHQFH�DQG�VHYHULW\�RI�WKH�ILUVW� WZR�VFDE�DVFRVSRUH�LQIHFWLRQV�LQ�WKH�VSULQJ�� 7KH�
VWXG\�VKRZHG�WKDW�SRWDVVLXP�K\SRFKORULWH��9HUGHQRUD��SURYHG�WR�KDYH�HIILFDF\�KLJKHU�WKDQ�WKH�
RWKHU� IRUPXODWLRQV�� LQ�ERWK�\HDUV��7KH� VWXG\�VKRZHG�JRRG� UHVXOWV�EHFDXVH�DOO� WKH� WUHDWPHQWV�
UHGXFHG�WKH�LQRFXODWLRQ�SRWHQWLDO��
.H\ZRUGV��OHDI�OLWWHU�WUHDWPHQWV��SRWDVVLXP�K\SRFKORULWH��XUHD��Bacillus spp.�
�

,1752'8=,21(�
/D�WLFFKLRODWXUD�q�OD�SL��JUDYH�H�GLIIXVD�DYYHUVLWj�IXQJLQD�GHO�PHOR��LQ�JUDGR�GL�FDXVDUH�GDQQL�

ULOHYDQWL��QHO�FDVR�LQ�FXL�QRQ�YHQJDQR�DWWXDWH�LGRQHH�PLVXUH�GL�FRQWUROOR��,O�IXQJR�UHVSRQVDELOH�
YLYH� HVFOXVLYDPHQWH� DOOR� VWDWR� SDUDVVLWDULR� H� FRPSLH� LO� VXR� FLFOR� GL� VYLOXSSR� DOWHUQDQGR� XQD�
IRUPD� VHVVXDWD� �Venturia inaequalis�� DG� XQD� DVHVVXDWD� �Spilocaea pomi�  � Fusicladium 
dendriticum��� /D� IRUPD� VHVVXDWD� VL� GLIIHUHQ]LD� DOO¶LQWHUQR� GHL� WHVVXWL� GHOO¶RVSLWH� TXDQGR� OH�
FRQGL]LRQL�DPELHQWDOL�GLYHQWDQR�VIDYRUHYROL��FRQVHQWHQGR�DO�SDWRJHQR�GL�SHUSHWXDUVL�GXUDQWH�L�
PHVL�LQYHUQDOL���
1HOOH� FRQGL]LRQL� FOLPDWLFKH� GHOO¶(PLOLD�5RPDJQD� OH� LQIH]LRQL� SULPDULH� VRQR� FDXVDWH� LQ�

SULPDYHUD�GDOOH�DVFRVSRUH�GL�V. inaequalis��FKH�VL�OLEHUDQR�GDL�UHVLGXL�GL�IRJOLH�H�IUXWWL�LQIHWWL�
FDGXWL�DO�VXROR�GXUDQWH�LO�SHULRGR�DXWXQQR�±�LQYHUQDOH��&RQ�OH�SLRJJH�SULPDYHULOL�OH�DVFRVSRUH�
YHQJRQR�WUDVSRUWDWH�GDJOL�VFKL]]L�G¶DFTXD�H�GDOOH�FRUUHQWL�G¶DULD�VXL�WHVVXWL�YHUGL�VXVFHWWLELOL�GHO�
PHOR�GRYH��LQ�SUHVHQ]D�GL�FRQGL]LRQL�FOLPDWLFKH�IDYRUHYROL��LQL]LDQR�D�JHUPLQDUH�SHQHWUDQGR�SHU�
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YLD�FXWLFRODUH�QHJOL�VSD]L�LQWHUFHOOXODUL��GDQGR�RULJLQH��GRSR�XQ�SHULRGR�GL�LQFXED]LRQH�YDULDELOH�
LQ�IXQ]LRQH�GHOOD�WHPSHUDWXUD��DL�SULPL�VLQWRPL��
/H�VWUDWHJLH�GL�GLIHVD�VRQR�ULYROWH�SHUWDQWR�DO�FRQWUROOR�GHOOH�LQIH]LRQL�SULPDULH�DVFRVSRULFKH�

H�SUHQGRQR�DYYLR�DOOD�ULSUHVD�YHJHWDWLYD�GDOOD�IDVH�IHQRORJLFD�GL��SXQWH�YHUGL���,Q�VHJXLWR��VH�QHO�
IUXWWHWR�QRQ�YHQJRQR�ULOHYDWL�VLQWRPL�GHOOD�PDODWWLD��L�WUDWWDPHQWL�YHQJRQR�VRVSHVL�GRSR�OD�IDVH�
GL��IUXWWR�QRFH���TXDQGR�L�IUXWWL�QRQ�VRQR�SL��VXVFHWWLELOL�DOOH�LQIH]LRQL�SULPDULH��,O�SRWHQ]LDOH�GL�
LQRFXOR�VYHUQDQWH�GHO�IXQJR�JLRFD�XQ�UXROR�LPSRUWDQWH�QHO�GHWHUPLQDUH�OD�JUDYLWj�GHOOH�LQIH]LRQL�
LQ� SULPDYHUD�� ,Q� SDVVDWR�� VRQR� VWDWL� DYYLDWL� VWXGL� SHU� YDOLGDUH� WHFQLFKH� LQ� JUDGR� GL� ULGXUUH� LO�
SRWHQ]LDOH�GL� LQRFXOR�GL�V. inaequalis� VYHUQDQWH�VXOOD� OHWWLHUD� IRJOLDUH��/H� WHFQLFKH� LPSLHJDWH�
SUHYHGHYDQR�O¶DVSRUWD]LRQH�GHOOD�OHWWLHUD�IRJOLDUH��OD�WULWXUD]LRQH�GHOOH�IRJOLH�R�O¶DSSOLFD]LRQH�GL�
XUHD�DO�WHUUHQR�DO�ILQH�GL�DFFHOHUDUH�OD�GHJUDGD]LRQH�GHOOH�IRJOLH�GD�SDUWH�GHOOD�PLFURIORUD�H�GHOOD�
PLFURIDXQD�HGDILFD��6HFRQGR�GLYHUVL� DXWRUL�� TXHVWL� WLSL�GL� LQWHUYHQWL�� HVHJXLWL� LQ�DXWXQQR�H� LQ�
SULPDYHUD� SULPD� GHOOD� ULSUHVD� YHJHWDWLYD�� SRUWDYDQR� D� ULGXUUH� LO� SRWHQ]LDOH� GL� LQRFXOR�
DVFRVSRULFR�PHGLDPHQWH� GHO� ��� ������ �0DF+DUG\� HW� DO�� ������6XWWRQ� HW� DO�� ������� GHO�����
�0HVFND�H�%LHOHQLQ��������H�GHOO¶�����0LWUH�HW�DO�����������
,O�SUHVHQWH�VWXGLR��HVHJXLWR�QHJOL�DQQL������������KD�DYXWR�OR�VFRSR�GL�FRQIURQWDUH�O¶HIILFDFLD�

HVWLQWLYD�GHOO¶DSSOLFD]LRQH�DOOD�OHWWLHUD�IRJOLDUH�GL�XUHD��LSRFORULWR�GL�SRWDVVLR�H�XQ�IRUPXODWR�D�
EDVH�GL�Bacillus VSS���
�

0$7(5,$/,�(�0(72',�
/H�SURYH�VRQR�VWDWH� UHDOL]]DWH� LQ�(PLOLD�5RPDJQD� LQ���PHOHWL�GHOOD�FY��6WD\PDQ�DOOHYDWL�D�

SDOPHWWD�LUUHJRODUH��FROSLWL�GDO�IXQJR�GXUDQWH�O¶DQQDWD�SUHFHGHQWH��/D�SURYD�q�VWDWD�UHDOL]]DWD�LQ�
WHVL������P���FRQ���ULSHWL]LRQL�FRQWHQHQWL���SLDQWH�RJQXQD���
6RQR� VWDWL� HIIHWWXDWL� GXH� LQWHUYHQWL�� LO� SULPR�D� FRPSOHWD� FDGXWD� GHOOH� IRJOLH� �LQ� QRYHPEUH�

GLFHPEUH��H�LO�VHFRQGR�SULPD�GHOOD�ULSUHVD�YHJHWDWLYD��SULPL�JLRUQL�GL�PDU]R�GHOOD�SULPDYHUD�
VXFFHVVLYD���DOO¶LQQDO]DPHQWR�GHOOD�WHPSHUDWXUD��)LJ���H������,�WUDWWDPHQWL�VRQR�VWDWL�GLUH]LRQDWL�
VXOOD�OHWWLHUD�IRJOLDUH��WUD�OH�ILOH�H�VRWWR�OD�ILOD���,�WUDWWDPHQWL�VRQR�VWDWL�HIIHWWXDWL�FRQ�PRWRSRPSD�
6XEDUX� GRWDWD� GL� EDUUD� LUURUDWULFH� SHU� EDJQDUH� XQLIRUPHPHQWH� LO� WHUUHQR�� FRQ� XQ� YROXPH� GL�
LUURUD]LRQH�GL�����/�KD��
,�SURGRWWL�PHVVL�D�FRQIURQWR�QHOOD�SURYD�SRVVLHGRQR�GLYHUVH�PRGDOLWj�GL�D]LRQH�� 
� 9HUGHQRUD��DFTXD�HOHWWUROL]]DWD���FRQWLHQH�LSRFORULWR�GL�SRWDVVLR�FKH�GLVWUXJJH�OH�VSRUH�

VYHUQDQWL�GL�V. inaequalis���
� 8UHD�]RRWHFQLFD�� IDFLOLWD� OD�GHJUDGD]LRQH�GHOOH� IRJOLH�SULPD�GHOOD� ULSUHVD�YHJHWDWLYD��

HOLPLQDQGR�TXLQGL�DQFKH�OH�VSRUH�VYHUQDQWL�GHO�IXQJR�SUHVHQWL�QHOOD�OHWWLHUD��
� %DFWLP� VRLO� �Bacillus VSS.��� DPPHQGDQWH� GHO� VXROR� OH� FXL� FRORQLH� EDWWHULFKH� GL� B. 

subtilis e B. licheniformis�DFFHOHUDQR�L�SURFHVVL�GL�GHFRPSRVL]LRQH�GHL�UHVLGXL�FROWXUDOL��

$OOD� ULSUHVD� YHJHWDWLYD�� DO� ILQH� GL� YDOXWDUH� OD� GLPLQX]LRQH� GHO� SRWHQ]LDOH� G¶LQRFXOR� GHOOD�
WLFFKLRODWXUD��QRQ�VRQR�VWDWL�HIIHWWXDWL� WUDWWDPHQWL�VSHFLILFL�FRQWUR� OD�PDODWWLD�VXOOH�SULPH�GXH�
SLRJJH�FRQVLGHUDWH�LQIHWWDQWL��6RODPHQWH�GDOOH�SLRJJH�VXFFHVVLYH��H�SRWHQ]LDOL�LQIH]LRQL��VRQR�
LQL]LDWL�L�WUDWWDPHQWL�VSHFLILFL�FRQWUR�LO�IXQJR���
�$O�ILQH�GL�YDOXWDUH�O¶HIILFDFLD�GHJOL�LQWHUYHQWL�LQYHUQDOL��QHOOD�SULPDYHUD�VXFFHVVLYD�VRQR�VWDWH�

ULOHYDWH� LQFLGHQ]D�H�JUDYLWj�GHOOD�PDODWWLD�SHU�OH�SULPH�GXH�LQIH]LRQL�DVFRVSRULFKH��6RQR�VWDWL�
HIIHWWXDWL���ULOLHYL�VX�IRJOLH�LQ�SUHILRULWXUD��ILRULWXUD�H�DOOD�ILQH�GHOOD�IDVH�G¶LQIH]LRQH�SULPDULD���
,�ULOLHYL�VRQR�VWDWL�HIIHWWXDWL�FRQWUROODQGR�����IRJOLH�SHU�FLDVFXQD�ULSHWL]LRQH� 
,O� FRQIURQWR� WUD� OH� SHUFHQWXDOL� VLD� GL� IRJOLH� FROSLWH� FKH� GL� VXSHUILFL� IRJOLDUL� FROSLWH� q� VWDWR�

HIIHWWXDWR�HVHJXHQGR�XQD�$QRYD�D�XQD�YLD��VHJXLWD�GDO�WHVW�GL�61.��S��������,�GDWL�VRQR�VWDWL�
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preventivamente trasformati in Arcsen (RadQ (n/100) per soddisfare l'omogeneità della 
varianza. Infine, è stata calcolata l’efficacia media delle diverse tesi (formula di Abbott). 
In tabella 1 e 2 sono riportati i prodotti utilizzati nella prova nei 2 anni. 
 

Tabella 1. Prodotti impiegati nei due anni di prova 
Prodotti impiegati Principio attivo Conc. Unità Fase BBCH 

Verdenora Ipoclorito di potassio 4 g/L 97 
01 

Urea Urea 46 % 97 
01 

Bactim soil Bacillus subtilis 
Bacillus licheniformis 2,5 x 108 Cfu /mL 97 

01 
 

Figura 1. Andamento climatico inverno 2017-18  

 
 
Figura 2. Andamento climatico inverno 2018-19  

 
 

 
RISULTATI E DISCUSSIONE 

Prova anno 2017-18 
 I trattamenti sono stati eseguiti il 23/11/2017 e il 9/3/2018. I rilievi sono stati effettuati il 

24/4/2018, 3/5/2018 e 7/5/2018 e i risultati sono riportati in tabella 2. La 1° pioggia infettante 
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VL�q�UHJLVWUDWD�LO�����H�O¶LQFXED]LRQH�q�WHUPLQDWD�LO�������/D����VL�q�YHULILFDWD�LO������H�O¶LQFXED]LRQH�
q�WHUPLQDWD�LO��������
$O�SULPR�FDPSLRQDPHQWR�OD�SHUFHQWXDOH�GL�IRJOLH�FROSLWH�QHO�WHVWLPRQH�KD�UDJJLXQWR�LO�������

PHQWUH�LQ�WXWWH�OH�DOWUH�WHVL�QRQ�KD�VXSHUDWR�LO�����3HU�TXDQWR�ULJXDUGD�OD�SHUFHQWXDOH�GL�VXSHUILFLH�
IRJOLDUH� FROSLWD�� LO� WHVWLPRQH� KD� HYLGHQ]LDWR� LO� ������ PHQWUH� OH� DOWUH� WHVL� KDQQR� HYLGHQ]LDWR�
VXSHUILFL�FROSLWH�YDULDELOL�WUD�OR�����H�LO�������
1HO�ULOLHYR�VXFFHVVLYR�q�VWDWR�RVVHUYDWR��LQ�WXWWH�OH�WHVL��VLD�XQ�DXPHQWR�GHOOD�SHUFHQWXDOH�GL�

IRJOLH� FROSLWH� FKH� GHOOD� SHUFHQWXDOH� GL� VXSHUILFLH� IRJOLDUH� FROSLWD�� ,O� WHVWLPRQH�� LQIDWWL�� KD�
UDJJLXQWR�LO�����GL�IRJOLH�FROSLWH��PHQWUH�L�YDORUL�ULVFRQWUDWL�QHOOH�DOWUH�WHVL�KDQQR�RVFLOODWR�WUD�
LO���H�LO������6HPSUH�QHO�WHVWLPRQH��OD�SHUFHQWXDOH�GL�VXSHUILFLH�IRJOLDUH�FROSLWD�KD�UDJJLXQWR�LO�
������PHQWUH�QHOOH�DOWUH�WHVL�L�YDORUL�RVVHUYDWL�HUDQR�FRPSUHVL�WUD�����H�������
1HO� FDPSLRQDPHQWR� ILQDOH� ������������ QHO� WHVWLPRQH�� OD� SHUFHQWXDOH� GL� IRJOLH� FROSLWH�

�LQFLGHQ]D��KD�UDJJLXQWR�O¶�����7UD�OH�DOWUH�WHVL��TXHOOD�WUDWWDWD�FRQ�Bacillus VSS.�DOOD�GRVH�GL���
/�KD��KD�IDWWR�ULOHYDUH�LO�����GL�IRJOLH�FROSLWH��/D�WHVL�WUDWWDWD�VHPSUH�FRQ�Bacillus VSS���PD�DOOD�
GRVH�GL�����/�KD��KD�HYLGHQ]LDWR�LO�����GL�IRJOLH�FROSLWH��/D�WHVL�WUDWWDWD�FRQ�9HUGHQRUD�KD�IDWWR�
UHJLVWUDUH�LO�����GL�IRJOLH�FROSLWH��,QILQH��OD�WHVL�WUDWWDWD�FRQ�XUHD�KD�HYLGHQ]LDWR�LO�����GL�IRJOLH�
FROSLWH���
/¶HODERUD]LRQH� VWDWLVWLFD� GHL� GDWL� ULOHYDWL� QHOO¶XOWLPR� FDPSLRQDPHQWR� KD� HYLGHQ]LDWR�

GLIIHUHQ]H�VLJQLILFDWLYH� WUD� LO� WHVWLPRQH�H� OH�DOWUH� WHVL�D�FRQIURQWR��7UD� L�SURGRWWL�D�FRQIURQWR��
9HUGHQRUD� KD� HYLGHQ]LDWR� XQ� DWWDFFR� LQIHULRUH� ULVSHWWR� DOOH� DOWUH� WHVL�� PD� VHQ]D� GLIIHUHQ]H�
VLJQLILFDWLYH�ULVSHWWR�DOOD�WHVL�WUDWWDWD�FRQ�XUHD��/D�WHVL�WUDWWDWD�FRQ�Bacillus VSS. DOOD�GRVH�����
/�KD�KD�HYLGHQ]LDWR�ULVXOWDWL�LQWHUPHGL�WUD�OD�WHVL�FRQ�XUHD�H�OD�WHVL�FRQ�Bacillus VSS. DOOD�GRVH���
/�KD��&RQVLGHUDQGR�OD�SHUFHQWXDOH�GL�VXSHUILFLH�IRJOLDUH�FROSLWD��VHYHULWj���QHO�FDPSLRQDPHQWR�
ILQDOH�LO�WHVWLPRQH�KD�UDJJLXQWR�LO���������7UD�OH�DOWUH�WHVL��TXHOOD�WUDWWDWD�FRQ�Bacillus VSS.�DOOD�
GRVH�GL���/�KD��KD�IDWWR�ULOHYDUH�LO��������PHQWUH�DOOD�GRVH�GL�����/�KD��KD�HYLGHQ]LDWR�LO�������
/D�WHVL�WUDWWDWD�FRQ�9HUGHQRUD�KD�IDWWR�UHJLVWUDUH�LO�������PHQWUH�LQILQH�TXHOOD�WUDWWDWD�FRQ�XUHD�
KD�HYLGHQ]LDWR�LO������GL�VXSHUILFLH�IRJOLDUH�FROSLWD���
/¶HODERUD]LRQH� VWDWLVWLFD� GHL� GDWL� UHODWLYL� DOOD� VXSHUILFLH� IRJOLDUH� FROSLWD� KD� HYLGHQ]LDWR�

GLIIHUHQ]H�VLJQLILFDWLYH�WUD�LO�WHVWLPRQH�H�OH�WHVL�WUDWWDWH��PD�QRQ�WUD�L�GLYHUVL�SURGRWWL�LPSLHJDWL��
/H� WHVL� WUDWWDWH�FRQ�9HUGHQRUD�H� XUHD�KDQQR�PRVWUDWR� L�PDJJLRUL� YDORUL�GL�HIILFDFLD� VLD� QHO�

ULGXUUH�O¶LQFLGHQ]D�GL�WLFFKLRODWXUD��FRQ�ULVSHWWLYDPHQWH�������H��������FKH�QHO�ULGXUUH�OD�JUDYLWj�
GHOOD�PDODWWLD��FRQ�ULVSHWWLYDPHQWH�������H��������WDEHOOD�����
�

7DEHOOD����3HUFHQWXDOH�GL�IRJOLH�FROSLWH�QHL�ULOLHYL�HVHJXLWL�QHOOD�SULPDYHUD������
� ����� ���� ����

3URGRWWL�
GRVL�

��IRJOLH�
FROSLWH�

��VXSHUILFLH�
IRJOLDUH�
FROSLWD�

��IRJOLH�
FROSLWH�

��VXSHUILFLH�
IRJOLDUH�
FROSLWD�

��IRJOLH�
FROSLWH�

��VXSHUILFLH�
IRJOLDUH�FROSLWD�

7HVWLPRQH� �����D����� ����D� �����D� �����D�� �����D� �����D�
9HUGHQRUD�
���/�KD� ����E� ����D� ����E� ����E� �����G�

�������
����E�
�������

8UHD�
���NJ�KD� ����E�� ����D� �����E� ����E� �����G�

�������
����E�
�������

Bacillus VSS. 
����/�KD ����E� ����D� �����E� ����E� �����F�

�������
����E�
�������

Bacillus VSS�  
��/�KD ����E� ����D� �����E� ����E� ������E�

�������
����E�
�������

��� $�OHWWHUH�GLIIHUHQWL�QHOOD�VWHVVD�FRORQQD�FRUULVSRQGH�XQD�GLIIHUHQ]D�VWDWLVWLFDPHQWH�VLJQLILFDWLYD�
�S��������7HVW�61.��,Q�SDUHQWHVL�O¶HIILFDFLD�FDOFRODWD�VHFRQGR�$EERWW�

'DWH�GL�DSSOLFD]LRQH�������������H����������
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3URYD�DQQR���������
,� WUDWWDPHQWL� VRQR�VWDWL� HVHJXLWL� LO� �����������H� LO����������� ,� ULOLHYL� VRQR�VWDWL� HIIHWWXDWL� LO�

����������H� LO�����������H� L� ULVXOWDWL�VRQR�ULSRUWDWL� LQ� WDEHOOD����/D����SLRJJLD� LQIHWWDQWH� VL�q�
UHJLVWUDWD�LO�����H�O¶LQFXED]LRQH�q�WHUPLQDWD�LO�������/D����VL�q�YHULILFDWD�LO������H�O¶LQFXED]LRQH�
q�WHUPLQDWD�LO��������
$O�SULPR�FDPSLRQDPHQWR�OD�SHUFHQWXDOH�GL�IRJOLH�FROSLWH�QHO�WHVWLPRQH�KD�UDJJLXQWR�LO������

���PHQWUH�LQ�WXWWH�OH�DOWUH�WHVL�KD�RVFLOODWR�WUD�LO��������GHO�Bacillus VSS��D�����/�KD�H�LO��������
GHOO¶XUHD��FRQ�O¶XQLFD�HFFH]LRQH�GHOOH�WHVL�9HUGHQRUD������H�9HUGHQRUD������GRYH�QRQ�VRQR�
VWDWH�RVVHUYDWH�IRJOLH�FROSLWH��3HU�TXDQWR�ULJXDUGD�OD�SHUFHQWXDOH�GL�VXSHUILFLH�IRJOLDUH�FROSLWD��LO�
WHVWLPRQH� KD� HYLGHQ]LDWR� O¶����� ��� PHQWUH� OH� DOWUH� WHVL� KDQQR� HYLGHQ]LDWR� VXSHUILFL� FROSLWH�
YDULDELOL�WUD�OR��������H�OR���������
1HO� FDPSLRQDPHQWR� ILQDOH� ������������� QHO� WHVWLPRQH�� OD� SHUFHQWXDOH� GL� IRJOLH� FROSLWH�

�LQFLGHQ]D��KD�UDJJLXQWR�LO���������7UD�OH�DOWUH�WHVL��TXHOOD�WUDWWDWD�FRQ�XUHD��KD�IDWWR�ULOHYDUH�LO�
����GL�IRJOLH�FROSLWH��/D�WHVL�WUDWWDWD�FRQ�Bacillus VSS���DOOD�GRVH�GL���/�KD��KD�HYLGHQ]LDWR�LO�
�������GL�IRJOLH�FROSLWH��PHQWUH�TXHOOD�WUDWWDWD�DOOD�GRVH�GL�����/�KD�KD�IRUQLWR�XQ�GDWR�GHO������
/D�WHVL�WUDWWDWD�FRQ�9HUGHQRUD�����KD�IDWWR�UHJLVWUDUH�LO������GL�IRJOLH�FROSLWH��PHQWUH�TXHOOD�
WUDWWDWD�FRQ�9HUGHQRUD�����KD�IDWWR�UHJLVWUDUH�LO��������GL�IRJOLH�FROSLWH��7DEHOOD�����/¶DQDOLVL�
VWDWLVWLFD�KD�HYLGHQ]LDWR�GLIIHUHQ]H�VLJQLILFDWLYH�WUD�LO�WHVWLPRQH�H�WXWWH�OH�DOWUH�WHVL�WUDWWDWH��1RQ�
VRQR�HPHUVH�LQYHFH�GLIIHUHQ]H�VLJQLILFDWLYH�WUD�L�SURGRWWL�LPSLHJDWL��
&RQVLGHUDQGR� OD� SHUFHQWXDOH� GL� VXSHUILFLH� IRJOLDUH� FROSLWD� �VHYHULWj��� QHO� FDPSLRQDPHQWR�

ILQDOH�LO�WHVWLPRQH�KD�UDJJLXQWR�O¶�������7UD�OH�DOWUH�WHVL��TXHOOD�WUDWWDWD�FRQ�Bacillus VSS.�DOOD�
GRVH�GL���/�KD��KD�IDWWR�ULOHYDUH�O¶�������PHQWUH�DOOD�GRVH�GL�����/�KD��KD�HYLGHQ]LDWR�LO��������
/D�WHVL�WUDWWDWD�FRQ�XUHD�KD�UDJJLXQWR�LO��������GL�IRJOLH�FROSLWH��PHQWUH�LO�9HUGHQRUD�����KD�
IDWWR�UHJLVWUDUH�LO��������,QILQH��LO�9HUGHQRUD�����KD�HYLGHQ]LDWR�LO��������GL�VXSHUILFLH�IRJOLDUH�
FROSLWD���
/¶HODERUD]LRQH� VWDWLVWLFD� GHL� GDWL� UHODWLYL� DOOD� VXSHUILFLH� IRJOLDUH� FROSLWD� KD� HYLGHQ]LDWR�

GLIIHUHQ]H�VLJQLILFDWLYH�WUD�LO�WHVWLPRQH�H�OH�WHVL�WUDWWDWH��PD�QRQ�WUD�L�GLYHUVL�SURGRWWL�LPSLHJDWL��
3HU�TXDQWR�ULJXDUGD�O¶HIILFDFLD�GHL�SURGRWWL� LPSLHJDWL�QHO�FRQWHQHUH�OD�SHUFHQWXDOH�GL�IRJOLH�

FROSLWH� �LQFLGHQ]D��� OH� WHVL� WUDWWDWH� FRQ� 9HUGHQRUD�� DG� HQWUDPEH� OH� FRQFHQWUD]LRQL�� KDQQR�
HYLGHQ]LDWR�L�ULVXOWDWL�PLJOLRUL��VXSHULRUL�DO������/H�DOWUH�WHVL��LQYHFH��KDQQR�PRVWUDWR�ULVXOWDWL�
GL�HIILFDFLD�FRPSUHVL�WUD�LO�����H������&RQVLGHUDQGR�O¶HIILFDFLD�QHO�FRQWHQHUH�OD�SHUFHQWXDOH�GL�
VXSHUILFLH� IRJOLDUH� FROSLWD� �JUDYLWj��� OD� WHVL� WUDWWDWD� FRQ�9HUGHQRUD� DO� ����KD� HYLGHQ]LDWR� XQ�
ULVXOWDWR�GHO��������7UD� OH�DOWUH� WHVL��9HUGHQRUD�DO�����H�Bacillus VSS��DOOD�GRVH�GL�����/�KD�
KDQQR�PRVWUDWR�YDORUL�GL�HIILFDFLD�FRPSUHVL�WUD�LO����H�LO������,QILQH��OH�WHVL�WUDWWDWH�FRQ�8UHD�H�
Bacillus VSS. DOOD�GRVH�GL���/�KD�KDQQR�IRUQLWR�YDORUL�GL�HIILFDFLD�LQIHULRUL�DO�����
�
7DEHOOD����3HUFHQWXDOL�GL�IRJOLH�FROSLWH�H�GL�VXSHUILFLH�IRJOLDUH�FROSLWD�QHL�ULOLHYL�GHO������

3URGRWWL�
����� �����

��IRJOLH�
FROSLWH�

��VXSHUILFLH�
IRJOLDUH�FROSLWD� ��IRJOLH�FROSLWH� ��VXSHUILFLH�IRJOLDUH�

FROSLWD�
7HVWLPRQH� �����D����� �����D� �����D�� �����D�
9HUGHQRUD����>�@� ��H� ��H� �����E�������� �����D��������
8UHD� �����E� �����E� �����E�������� �����D�������
Bacillus VSS. ����/�KD �����G� �����G� �����E�������� �����D��������
Bacillus VSS�  ��/�KD �����F� �����F� �����E�������� �����D�����
9HUGHQRUD����>�@� ��H� ��H� �����E�������� �����D��������

��� $�OHWWHUH�GLIIHUHQWL�QHOOD�VWHVVD�FRORQQD�FRUULVSRQGH�XQD�GLIIHUHQ]D�VWDWLVWLFDPHQWH�VLJQLILFDWLYD�
�S��������7HVW�61.��,Q�SDUHQWHVL�LO�JUDGR�GL�HIILFDFLD�FDOFRODWR�VHFRQGR�$EERWW�
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&21&/86,21,�
,� SURGRWWL� LPSLHJDWL� QHL� GXH� DQQL� GL� SURYD� KDQQR� HYLGHQ]LDWR� XQ� FRQWHQLPHQWR� GHOOD�

WLFFKLRODWXUD�SDU]LDOH��VHSSXUH�FRQ�ULVXOWDWL�GLVFRUGDQWL�SHU�TXDQWR�ULJXDUGD�O¶XUHD��
Ê� SRVVLELOH� LSRWL]]DUH� FRPH� LO� WUDWWDPHQWR� D� EDVH� GL� XUHD� ]RRWHFQLFD� DEELD� ULVHQWLWR�

QHJDWLYDPHQWH� GL� XQ� LQYHUQR� VLFFLWRVR� �FRPH� TXHOOR� GHO� ���������� FKH� QRQ� KD� IDYRULWR� OD�
GHJUDGD]LRQH� GHOOH� IRJOLH. /H� WHVL� WUDWWDWH� FRQ� DFTXH� LGUROL]]DWH� �9HUGHQRUD�� KDQQR� IRUQLWR� L�
ULVXOWDWL�PLJOLRUL�LQ�HQWUDPEH�OH�DQQDWH��QRQ�ULVHQWHQGR�GHOOH�GLYHUVH�FRQGL]LRQL�FOLPDWLFKH�FKH�
KDQQR�FDUDWWHUL]]DWR� L�GXH� LQYHUQL�� ,QILQH�� LO� IRUPXODWR�D�EDVH�GL�Bacillus� VSS���DG�HQWUDPEL� L�
GRVDJJL��KD�IRUQLWR�L�ULVXOWDWL�SHJJLRUL��LQ�HQWUDPEH�OH�DQQDWH��
,�ULVXOWDWL�RWWHQXWL�HYLGHQ]LDQR��LQ�RJQL�FDVR��FKH�WUDWWDPHQWL�LQYHUQDOL�PLUDWL�FRQVHQWRQR�XQD�

ULGX]LRQH� GHO� SRWHQ]LDOH� GL� LQRFXOR� GHOOD� WLFFKLRODWXUD�� DOPHQR� SHU� OH� SULPH� LQIH]LRQL�
DVFRVSRULFKH� QHOOD� VWDJLRQH� VXFFHVVLYD�� 4XHVWD� ULGX]LRQH� GHOO¶LQRFXOR� GL� V. inaequalis�
SHUPHWWHUHEEH� GL� ULWDUGDUH� LO� SULPR� WUDWWDPHQWR� VWDJLRQDOH� DQWL�WLFFKLRODWXUD� �&DULVVH� 	�
'HZGQH\��������+ROE�������H�FRQVHQWLUHEEH�GL�JHVWLUH�LQ�PDQLHUD�SL��DJHYROH�HG�HIILFDFH�OH�
VWUDWHJLH�GL�GLIHVD�QHOOH�SULPH�IDVL��VSHFLDOPHQWH�LQ�IUXWWHWL�JUDYHPHQWH�FROSLWL�GDOOD�PDODWWLD�H�
FRQ�XQ�HOHYDWR�SRWHQ]LDOH�GL�LQRFXOR��5RVHPEHUJ�	�&R[����������

 
/$925,�&,7$7,�

&DULVVH��2���'HZGQH\��0���������$�UHYLHZ�RI�QRQ�IXQJLFLGDO�DSSURDFKHV�IRU�WKH�FRQWURO�RI�DSSOH�
VFDE��Phytoprotection�����������±����

+ROE�� ,�-�� ������ (IIHFW� RI� )RXU� 1RQ�FKHPLFDO� 6DQLWDWLRQ� 7UHDWPHQWV� RQ� /HDI� ,QIHFWLRQ� E\�
Venturia inaequalis�LQ�2UJDQLF�$SSOH�2UFKDUGV��Europ. J. Hort. Sci.���������������

0F+DUG\�:�(��*DGRXU\�'�0���*HVVOHU�&���������3DUDVLWLF�DQG�ELRORJLFDO�ILWQHVV�RI�Venturia 
inaequalis��UHODWLRQVKLS�WR�GLVHDVH�PDQDJHPHQW�VWUDWHJLHV��Plant Disease���������������������

0H]VND�%���%LHOHQLQ�$���������5ROD�PRFVQLND�Z�RFUDQLF]DQLX�LQIHNFML�SLHUZRWQ\FK�MDEORQL�SU]H]�
Venturia inaequalis��&RRNH��$GHUK��Acta Agrobotanica�����������������

0LWUH�9���0LWUH�,���6HVWUDV�$�)���3HWULVRU�&���6HVWUDV�5�(���������5HGXFLQJ�3ULPDU\�,QRFXOXP�RI�
$SSOH�6FDE�8VLQJ�)ROLDU�$SSOLFDWLRQ�RI�8UHD� LQ�$XWXPQ��Bulletin UASVM Horticulture��
����������������

5RVHQEHUJHU�'���&R[�.���������0DQDJLQJ�$SSOH�6FDE�LQ�+LJK�,QRFXOXP�2UFKDUGV��Fruit Notes��
�����������

6XWWRQ��'��.���0DF+DUG\��:��(���/RUG��:��*���������(IIHFWV�RI�VKUHGGLQJ�RU�WUHDWLQJ�DSSOH�OHDI�
OLWWHU�ZLWK�XUHD�RQ�DVFRVSRUH�GRVH�RI�Venturia inaequalis�DQG�GLVHDVH�EXLOGXS��Plant Dis��
��������������

�
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