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RIASSUNTO 

Vengono presentati i risultati di due prove di campo in cui è stata saggiata l’attività di 
bicarbonato di potassio da solo o in miscela con zolfo contro la maculatura bruna del pero. Le 
prove sono state realizzate negli anni 2018 e 2019 in frutteti siti in provincia di Ravenna. I 
trattamenti sono stati eseguiti a partire dalla fioritura con un intervallo di 7-10 giorni, in 
funzione dell’andamento climatico. Nei due anni di sperimentazione, in condizioni di elevata 
incidenza della malattia, il bicarbonato di potassio ha dimostrato di essere in grado di svolgere 
un’interessante attività nei confronti di Stemphylium vesicarium. Può dunque essere preso in 
considerazione nelle strategie di difesa contro questa difficile avversità, anche per ridurre la 
pressione selettiva a carico delle molecole di sintesi in uso. 
Parole chiave: S. vesicarium, fungicidi, agricoltura biologica                                                  

 
SUMMARY 

EVALUATION OF ACTIVITY OF POTASSIUM BICARBONATE AGAINST 
STEMPHYLIUM VESICARIUM, CAUSAL AGENT OF PEAR BROWN SPOT 

The results of two field trials concerning the efficacy of potassium bicarbonate alone and in 
mixture with sulphur against brown spot of pear are reported. The trials were carried out in 
pear orchards in the Province of Ravenna (northern Italy) in 2018 and 2019. The applications 
were made from the flowering stage at 7-10 day intervals, depending on weather conditions. 
Over the two trials, with high disease pressure, potassium bicarbonate showed an interesting 
activity against Stemphylium vesicarium. It can therefore be considered a useful tool to be 
used in spray programs against pear brown spot also to lower the selection pressure on the 
most used synthetic fungicides. 
Keywords: fungicides, organic agriculture 

 
INTRODUZIONE 

La maculatura bruna è una delle più pericolose avversità del pero, di importanza 
generalizzata negli areali di coltivazione europei, soprattutto su alcune cultivar 
particolarmente sensibili come Abate Fétel e Conference. I sintomi sono rilevabili 
inizialmente sulle foglie ma il danno determinante è quello che interessa i frutti. 

Nelle zone affette da rilevante presenza della malattia, si è costretti a ricorrere ad un elevato 
numero di applicazioni fitoiatriche, con ricadute negative sull’impatto ambientale e sulla 
salubrità dei frutti. In genere si interviene a partire dalle fasi di fioritura fino alla stagione 
estiva, quando le bagnature favoriscono le infezioni. L’utilizzo di modelli previsionali che 
tengano conto della durata delle ore di bagnatura e della temperatura durante tale periodo 
(Montesinos et al., 1995), può aiutare ad individuare i periodi di maggior rischio, modulando 
di conseguenza le cadenze di intervento. 

La difesa si basa sull’uso di prodotti ad azione fungicida, la cui disponibilità viene però 
sempre più ridotta da adeguamenti normativi, con la conseguenza di aumentare la pressione 
selettiva sulle molecole dotate di meccanismo d’azione specifico, esponendole così 
maggiormente al rischio di resistenza (Collina et al., 2008).  
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(¶�GXQTXH�TXDQWR�PDL�RSSRUWXQR�YDOXWDUH�LO�FRQWULEXWR�FKH�PROHFROH�DOWHUQDWLYH�D�TXHOOH�GL�
VLQWHVL�SRVVRQR�RIIULUH�DL�SURJUDPPL�GL�GLIHVD��ULGXFHQGR�OD�SUHVHQ]D�GL�UHVLGXL�PD�VRSUDWWXWWR�
O¶HYHQWXDOLWj�GL�LQVRUJHQ]D�GL�UHVLVWHQ]D�QHOOH�SRSROD]LRQL�GHO�IXQJR�SDWRJHQR���
7UD� OH� VRVWDQ]H� GL� RUPDL� FRQVROLGDWR� LPSLHJR� SHU� DOWUH� DYYHUVLWj� GHOOH� SRPDFHH� FRPH� OD�

WLFFKLRODWXUD��$UEL]]DQL�HW�DO����������YL�q� LO�ELFDUERQDWR�GL�SRWDVVLR��DPPHVVR� LQ�DJULFROWXUD�
ELRORJLFD�� FKH� SRWUHEEH� FRVWLWXLUH� XQ� YDOLGR� VWUXPHQWR� LQWHJUDWLYR� DQFKH� VXOOD� PDFXODWXUD�
EUXQD�GHO�SHUR��
6L� q� GXQTXH� YROXWR� LQGDJDUH� O¶DWWLYLWj� GL� TXHVWR� FRPSRVWR� QHL� FRQIURQWL� GHOOD� PDFXODWXUD�

EUXQD��QHOO¶DUHDOH�HPLOLDQR�URPDJQROR��YRFDWR�DOOD�FROWXUD��PD�HVSRVWR�DG�XQ�HOHYDWR� ULVFKLR�
LQIHWWLYR�GHOOD�PDODWWLD��
1HOOH� SURYH� VRQR� VWDWH� XWLOL]]DWH� OH� GXH� GLYHUVH� IRUPXOD]LRQL� GL� ELFDUERQDWR� GL� SRWDVVLR�

VSHFLILFDPHQWH�DXWRUL]]DWH�FRPH�DJURIDUPDFL�GDOOD�OHJLVOD]LRQH�LWDOLDQD� 
 

0$7(5,$/,�(�0(72',�
/H� SURYH� VRQR� VWDWH� FRQGRWWH� QHO� ELHQQLR� �������� LQ� GXH� SHUHWL� FY�$EDWH� )pWHO� DOOHYDWL� D�

SDOPHWWD��VLWL�LQ�SURVVLPLWj�GL�5DYHQQD��QRUPDOPHQWH�VRJJHWWL�D�ULOHYDQWL�DWWDFFKL�GL�PDFXODWXUD�
EUXQD��
1HO������ OD�SURYD�q�VWDWD�HVHJXLWD�D�6DYDUQD� LQ�XQ� LPSLDQWR�PHVVR�D�GLPRUD�QHO������FRQ�

VHVWR� GL� �� [� ���� P�� /H� SDUFHOOH� VLQJROH� HUDQR� FRVWLWXLWH� GD� �� SLDQWH�� /H� DSSOLFD]LRQL� VRQR�
LQL]LDWH� LO� ��� DSULOH� LQ� ILRULWXUD� DYDQ]DWD� �%%&+� ���� H� VRQR� SURVHJXLWH� DG� LQWHUYDOOL� GL� ����
JLRUQL�ILQR�DO����OXJOLR�SHU�XQ�WRWDOH�GL����LQWHUYHQWL��YHGL�WDEHOOD�����
1HO������OD�SURYD�q�VWDWD�HVHJXLWD�D�5DYHQQD�LQ�XQ� LPSLDQWR�PHVVR�D�GLPRUD�QHO������FRQ�

VHVWR�GL���[�����P��/H�SDUFHOOH�HUDQR�FRVWLWXLWH�GD���SLDQWH��/H�DSSOLFD]LRQL�VRQR�LQL]LDWH� O¶��
DSULOH� LQ�SLHQD� ILRULWXUD� �%%&+�����H� VRQR�SURVHJXLWH�DG� LQWHUYDOOL�GL� �����JLRUQL� ILQR�DO� ���
OXJOLR�SHU�XQ�WRWDOH�GL����LQWHUYHQWL��WDEHOOD�����
�

7DEHOOD����'DWH�GHOOH�DSSOLFD]LRQL�HVHJXLWH�QHOOH�GXH�SURYH�
$QQR� $� %� &� '� (� )� *� +� ,� -� .� /� 0� 1� 2�
����� ����� ����� ���� ����� ����� ����� ����� ���� ����� ����� ����� ���� ����� �� ��
����� ���� ����� ����� ����� ���� ����� ����� ����� ���� ����� ����� ���� ����� ����� �����
�
,Q� HQWUDPEH� OH� SURYH� OR� VFKHPD� VSHULPHQWDOH� XWLOL]]DWR� VHJXLYD� OD� GLVSRVL]LRQH� D� ³EORFFKL�

UDQGRPL]]DWL´� FRQ� �� ULSHWL]LRQL� SHU� FLDVFXQD� WHVL� FRPSUHVR� XQ� WHVWLPRQH� QRQ� WUDWWDWR�� /H�
DSSOLFD]LRQL� VRQR� VWDWH� HIIHWWXDWH� XWLOL]]DQGR� XQ� QHEXOL]]DWRUH� VSDOOHJJLDWR� PRWRUL]]DWR��
PRGHOOR� 6WLKO� 65� ����� GLVWULEXHQGR� XQ� YROXPH� GL� ����� /�KD�� FRQVLGHUDQGR� LO� GRVDJJLR� DG�
HWWDUR�GHL�YDUL�SURGRWWL��
1HO������LO�ELFDUERQDWR�GL�SRWDVVLR�q�VWDWR�SRVWR�D�FRQIURQWR��GD�VROR�R�LQ�PLVFHOD�FRQ�]ROIR��

FRQ�XQ�IRUPXODWR�UDPHLFR��PHQWUH�QHO������q�VWDWR�FRQIURQWDWR�FRQ�XQ�SURGRWWR�GL�ULIHULPHQWR�
FKLPLFR�D�EDVH�GL�FDSWDQR�H�XQ�SURGRWWR�PLFURELRORJLFR�D�EDVH�GL�Bacillus amyloliquefaciens��
,Q�WDEHOOD���VRQR�ULSRUWDWL�L�SURGRWWL�XWLOL]]DWL�QHOOH�GXH�SURYH���
�
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7DEHOOD����3URGRWWL�IRUPXODWL�XVDWL�QHL�GXH�DQQL�GL�SURYD�

$QQR� 3URGRWWR� 3ULQFLSLR�DWWLYR� &RQFHQWUD]LRQH�
�J�NJ�R�/�� )RUPXOD]LRQH 

�����
9LWLNDSSD� %LFDUERQDWR�GL�SRWDVVLR� ���� 36�
+HOLRVRXIUH�6� =ROIR� ���� 6&�
3ROWLJOLD�'LVSHUVV� 5DPH� ���� :*�

�����

.DUPD���� %LFDUERQDWR�GL�SRWDVVLR� ���� 36�
0HUSDQ����:'*� &DSWDQR� ���� :*�

$P\OR�;� Bacillus amyloliquefaciens�
VXEVS�plantarum�FHSSR�'���� ���� :*�

�
,�ULOLHYL�VRQR�VWDWL�HVHJXLWL��YDOXWDQGR�OD�SHUFHQWXDOH�GL�VXSHUILFLH�FROSLWD�VX�����IRJOLH�H����

IUXWWL� SHU� SDUFHOOD�� ULFDYDQGR� O¶LQFLGHQ]D� ��� GL� RUJDQL� FROSLWL�� H� OD� JUDYLWj� ��� PHGLD� GL�
VXSHUILFLH�GHOO¶RUJDQR�FROSLWD����
,�ULVXOWDWL�VRQR�VWDWL�VRWWRSRVWL�DOO¶DQDOLVL�GHOOD�YDULDQ]D��$QRYD���FRQ�WHVW�6WXGHQW�1HZPDQ�

.HXOV� �S������� QHO� ����� H�'XQFDQ¶V� QHZ�057� �S������� QHO� ����� SHU� OD� VHSDUD]LRQH� GHOOH�
PHGLH��SUHYLD�RSSRUWXQD�WUDVIRUPD]LRQH��,O�JUDGR�GL�D]LRQH�SHUFHQWXDOH�GHL�WUDWWDPHQWL�q�VWDWR�
FDOFRODWR�VHFRQGR�OD�IRUPXOD�GL�$EERWW�VXL�GDWL�PHGL��
�
�

5,68/7$7,�
$QQR������
,� GLYHUVL� HYHQWL� SLRYRVL� GL� PDJJLR� H� JLXJQR� �ILJXUD� ��� KDQQR� IDYRULWR� OH� LQIH]LRQL� GL�

PDFXODWXUD���
�

)LJXUD���±�'DWL�FOLPDWLFL�UHODWLYL�DO�FDPSR�GL�SURYD�QHO������
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3LRJJLD��PP� 7HPS��0LQ���&� 7HPS��0D[���&� 8�5�����

� 
,Q�FRQFRPLWDQ]D�FRQ�OH�SLRJJH�FDGXWH�QHL�SULPL�JLRUQL�GL�PDJJLR��WUD�LO����H�LO����PDJJLR�H�

WUD�LO����H�LO�����VL�VRQR�FUHDWH�OH�FRQGL]LRQL�IDYRUHYROL�D�GLYHUVH�LQIH]LRQL��,QIDWWL��DJOL�LQL]L�GL�
JLXJQR��WDEHOOD����HUDQR�JLj�HYLGHQWL�VLQWRPL�ULOHYDQWL�VXOOH�IRJOLH��ILQR�DO�������VXO�WHVWLPRQH�
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QRQ� WUDWWDWR�� /H� WHVL� WUDWWDWH� KDQQR� ULGRWWR� VLJQLILFDWLYDPHQWH� O¶LQFLGHQ]D� VHQ]D� SDUWLFRODUH�
GLIIHUHQ]H�WUD�ORUR��FRVu�FRPH�DYYHQXWR�SHU�OD�JUDYLWj��
5LJXDUGR�DL�IUXWWL��DO�ULOLHYR�GHO���JLXJQR�LO�GRVDJJLR�SL��DOWR�GL�ELFDUERQDWR�GL�SRWDVVLR�H�OD�

VXD� PLVFHOD� FRQ� ]ROIR� KDQQR� ULGRWWR� VWDWLVWLFDPHQWH� O¶LQFLGHQ]D� ULVSHWWR� DO� WHVWLPRQH� QRQ�
WUDWWDWR� ��������� ,O� SURGRWWR� UDPHLFR�KD� VYROWR� LO� SL�� HOHYDWR�FRQWHQLPHQWR�GHOOD�PDODWWLD� VX�
IUXWWL��PHQWUH�VX�IRJOLH�q�ULVXOWDWR�QRQ�VWDWLVWLFDPHQWH�GLIIHUHQWH�GDOOH�DOWUH�WHVL�WUDWWDWH��$�ILQH�
OXJOLR��DO�ULOLHYR�ILQDOH�VXL�IUXWWL��D�IURQWH�GL�XQ¶LQFLGHQ]D�VXO�WHVWLPRQH�QRQ�WUDWWDWR�GHO������
WXWWH�OH�WHVL�WUDWWDWH�KDQQR�ULGRWWR�VLJQLILFDWLYDPHQWH�O¶LQFLGHQ]D�FRQ�XQD�PDJJLRUH�HIILFDFLD�GHO�
SURGRWWR�UDPHLFR��PHQWUH�LO�ELFDUERQDWR�GL�SRWDVVLR�KD�PRVWUDWR�XQD�ULGX]LRQH�LQWHUPHGLD��FRQ�
XQ�FHUWR�PLJOLRUDPHQWR��PD�QRQ�VLJQLILFDWLYR��GRYXWR�DOO¶DJJLXQWD�GHOOR�]ROIR�R�DOOD�GRVH�SL��
DOWD��
�

7DEHOOD����,QGLFL�GL�PDODWWLD�ULOHYDWL�QHOOD�SURYD�GHO������

7HVL� 3URGRWWR� 'RVH�S�I���
�/�NJ�KD��

)RJOLH����JLXJQR�� )UXWWL����JLX�� )UXWWL�����OXJOLR��
,QFLGHQ]D�

����
*UDYLWj�
����

,QFLGHQ]D�
����

,QFLGHQ]D�
����

*UDYLWj�
����

�� 7HVWLPRQH�QRQ�WUDWWDWR� �� �����D
� �����D� �����D� ���D� �����D�

�� 9LWLNDSSD� �� �����E�
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9DORUL� VHJXLWL�GD� OHWWHUH�GLYHUVH�QHOOD� VWHVVD�FRORQQD�GLIIHULVFRQR�VLJQLILFDWLYDPHQWH� WUD� ORUR�DO� WHVW�GL�
6WXGHQW�1HZPDQ�.HXOV�SHU�3�d������


�,�YDORUL�LQ�SDUHQWHVL�LQGLFDQR�LO�JUDGR�G¶D]LRQH���VHFRQGR�OD�IRUPXOD�GL�$EERWW�
  
$QQR������
1HOOD� SULPDYHUD� ����� JOL� HYHQWL� SLRYRVL� VRQR� VWDWL� SL�� IUHTXHQWL� ULVSHWWR� DOO¶DQQDWD�

SUHFHGHQWH��PD�FRQ� WHPSHUDWXUH�GHFLVDPHQWH�EDVVH� �ILJXUD�����6ROR� VXFFHVVLYDPHQWH� L� OLYHOOL�
WHUPLFL� VL� VRQR� DO]DWL�� GLYHQHQGR� SDUWLFRODUPHQWH� IDYRUHYROL� DOOH� LQIH]LRQL� LQ� JLXJQR� H�
FXOPLQDUH�FRQ�SLFFKL�GL�ULVFKLR�DOOD�PHWj�GL�OXJOLR��
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)LJXUD����'DWL�FOLPDWLFL�UHODWLYL�DO�FDPSR�GL�SURYD�QHO������
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3LRJJLD��PP� 7HPS��0LQ���&� 7HPS��0D[���&� 8�5�����

�
/H�FRQGL]LRQL�FOLPDWLFKH�GXUDQWH�OD�SURYD�VRQR�VWDWH�FDUDWWHUL]]DWH�GD�XQ�DSULOH�FRQ�EDVVH�

SUHFLSLWD]LRQL�����PP��H�EDVVH�WHPSHUDWXUH�PHGLH����������&���IDWWRUH�DPELHQWDOH�FKH�QRQ�KD�
SHUPHVVR� OR� VYLOXSSR� GHOOD� ILWRSDWLD�� /D� SULPD� PHWj� GL� PDJJLR� q� VWDWD� FDUDWWHUL]]DWD� GD�
QXPHURVH� HG� DEERQGDQWL� SLRJJH� PD� FRQ� WHPSHUDWXUH� PHGLH� PROWR� EDVVH� FKH� QRQ� KDQQR�
IDYRULWR� OD� PDODWWLD�� PHQWUH� QHOOD� VHFRQGD� SDUWH� GL� PDJJLR� VL� VRQR� UDJJLXQWH� FRQGL]LRQL�
DPELHQWDOL� IDYRUHYROL� SHU� OH� LQIH]LRQL�� ,Q� SDUWLFRODUH�� OH� SLRJJH� GHO� ��� PDJJLR� H� OH�
SUHFLSLWD]LRQL� GHO� ���� ��� H� ��� PDJJLR� KDQQR� GHWHUPLQDWR� SHULRGL� SUROXQJDWL� GL� EDJQDWXUD�
IRJOLDUH�FKH�KDQQR�SHUPHVVR�O¶LQIH]LRQH��,�SULPL�VLQWRPL�VRQR�VWDWL�ULOHYDWL�LO����PDJJLR�VXOOH�
IRJOLH�H�LO���JLXJQR�VXL�IUXWWL��'XUDQWH�JLXJQR��FL�VRQR�VWDWL�GXH�LPSRUWDQWL�HYHQWL�GL�LQIH]LRQH�
FDXVDWL�GD�HOHYDWD�XPLGLWj�UHODWLYD�LO����JLXJQR�H�LO����JLXJQR� LQ�FXL�VL�VRQR�UHJLVWUDWH����RUH�
FRQVHFXWLYH� GL� EDJQDWXUD� IRJOLDUH� FKH� KDQQR� SURYRFDWR� XQ� SHJJLRUDPHQWR� GHOOD� VLWXD]LRQH�
ILWRLDWULFD���

1HL� ULOLHYL�DOO¶LQL]LR�GL� OXJOLR� �WDEHOOD����� VXOOH� IRJOLH� LO� WHVWLPRQH�QRQ� WUDWWDWR� SUHVHQWDYD�
XQD�LQFLGHQ]D�GHO��������,Q�WDOH�FRQWHVWR�XQD�ULGX]LRQH�VL�HYLQFHYD�SHU�ELFDUERQDWR�GL�SRWDVVLR�
H� B. amyloliquefaciens�� PD� ULVXOWDYD� SL�� SURQXQFLDWD� SHU� FDSWDQR�� 5LJXDUGR� DOOD� JUDYLWj� GL�
DWWDFFR�WXWWH�OH�WHVL�KDQQR�GLPLQXLWR�LO�OLYHOOR�ULVSHWWR�DO�WHVWLPRQH��FRQ�XQD�PDJJLRU�HIILFDFLD�
GL�FDSWDQR�VHJXLWR�GD�ELFDUERQDWR�GL�SRWDVVLR�H�B. amyloliquefaciens���

6XL�IUXWWL��DOO¶��OXJOLR��O¶LQFLGHQ]D�q�VWDWD�VLJQLILFDWLYDPHQWH�ULGRWWD�GD�WXWWH�OH�WHVL�WUDWWDWH��
LQ�PLVXUD�PROWR� VLPLOH� WUD� ORUR�� FRQ� YDORUL� LQWHUPHGL� GL� HIILFDFLD� D� IDYRUH� GL� ELFDUERQDWR� GL�
SRWDVVLR��7DOH�HIILFDFLD�VL�q�PDQLIHVWDWD�DQFKH�LQ�WHUPLQL�GL�JUDYLWj���

$O� ULOLHYR� ILQDOH� GHO� �� DJRVWR�� LO� ELFDUERQDWR� GL� SRWDVVLR� DO� GRVDJJLR� SL�� HOHYDWR� KD�
PDQLIHVWDWR� LO� PLJOLRUH� JUDGR� G¶D]LRQH� VLD� VXOO¶LQFLGHQ]D� VLD� VXOOD� JUDYLWj� H�� ULJXDUGR�
O¶LQFLGHQ]D�� q� ULVXOWDWR� DQFKH� VWDWLVWLFDPHQWH� VXSHULRUH� D� B. amyloliquefaciens�� ,Q� JHQHUDOH�
SHUz�OH�GXH�GRVL�VDJJLDWH�QRQ�VL�VRQR�PDL�GLVWLQWH�VLJQLILFDWLYDPHQWH��,Q�TXHVWD�DQQDWD�DOFXQL�
VLQWRPL� GL� ILWRWRVVLFLWj� �OLHYH� QHFURVL� DSLFDOH� VX� IRJOLD� H� UXJJLQRVLWj� VX� IUXWWL�� VRQR� VWDWL�
ULVFRQWUDWL�� FRUUHODWL� FKLDUDPHQWH� DOO¶HOHYDWR�QXPHUR�GL� WUDWWDPHQWL� HIIHWWXDWL�� EHQ� DO� GL� VRSUD�
GHO�QXPHUR�PDVVLPR�GL�HWLFKHWWD��FLUFD�WUH�YROWH�LO�QXPHUR�PDVVLPR���
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7DEHOOD����,QGLFL�GL�PDODWWLD�ULOHYDWL�QHOOD�SURYD�GHO������

7HVL� 3URGRWWR� 'RVH�S�I���
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9DORUL� VHJXLWL�GD� OHWWHUH�GLYHUVH�QHOOD� VWHVVD�FRORQQD�GLIIHULVFRQR�VLJQLILFDWLYDPHQWH� WUD� ORUR�DO� WHVW�GL�
'XQFDQ¶V�1HZ�057�SHU�3�d������


�,�YDORUL�LQ�SDUHQWHVL�LQGLFDQR�LO�JUDGR�G¶D]LRQH���VHFRQGR�OD�IRUPXOD�GL�$EERWW�
�

&21&/86,21,�
1HOOH� GXH� SURYH� HVHJXLWH� QHO� ELHQQLR� ���������� LQ� SHUHWL� VLPLOL� FRPH� FXOWLYDU� �$EDWH�

)pWHO�� H� FRPH� SRVL]LRQH� JHRJUDILFD�� L� VLQWRPL� GL�PDFXODWXUD� EUXQD� GD�S. vesicarium� VL� VRQR�
PDQLIHVWDWL� FRSLRVDPHQWH� LQ� HQWUDPEH� OH� DQQDWH�� XQ� SR¶� LQ� ULWDUGR� QHO� ����� D� FDXVD� GL� XQ�
PDJJLR�SLXWWRVWR�IUHGGR��PD�FRQ�LQGLFL�GL�DWWDFFR�FRVWDQWHPHQWH�ULOHYDQWL��

,Q� WDOL� FRQWHVWL�� LO� ELFDUERQDWR� GL� SRWDVVLR� KD� GLPRVWUDWR� GL� SRWHU� VYROJHUH� XQ� UXROR�
LQWHUHVVDQWH�QHOOD�JHVWLRQH�GHOOD�GLIHVD�GHOOD�FROWXUD��PDQLIHVWDQGR��VRSUDWWXWWR�QHO�������YDORUL�
GL�SURWH]LRQL�DQDORJKL�D�TXHOOL�GHOOR�VWDQGDUG�FKLPLFR�GL�ULIHULPHQWR��FDSWDQR���1HOOD�SURYD�GHO�
������ LO� SURGRWWR� KD� GLPRVWUDWR� XQ¶HIILFDFLD� SDUDJRQDELOH� D� TXHOOD� GHO� UDPH� XWLOL]]DWR�
QRUPDOPHQWH� LQ� IUXWWHWL� FRQGRWWL� LQ� ELRORJLFR��PD� RUD� IRUWHPHQWH� OLPLWDWR� FRPH� TXDQWLWDWLYR�
PDVVLPR� DQQXR�� H� FKH� FRPXQTXH�� FRQ� XQ� HOHYDWR� QXPHUR� GL� WUDWWDPHQWL�� SXz� GHSULPHUH� OR�
VYLOXSSR�YHJHWDWLYR�GHOOH�SLDQWH��

(QWUDPEL� L� IRUPXODWL� GL� ELFDUERQDWR�GL� SRWDVVLR� VDJJLDWL� KDQQR�GXQTXH�PRVWUDWR�GL� SRWHU�
FRQWULEXLUH�XWLOPHQWH�DO�FRQWHQLPHQWR�GHOOD�PDFXODWXUD�EUXQD�VX�SHUR���
�

/$925,�&,7$7,�
$UEL]]DQL� $��� %HUWD� )��� $OOHJUL� $��� )DJLROL� /��� 'RQDWL� *��� 3UDGROHVL� *��� ������ 9DOXWD]LRQH�

GHOO¶HIILFDFLD� GHO� ELFDUERQDWR� GL� SRWDVVLR� QHO� FRQWUROOR� GHOOH� LQIH]LRQL� SULPDULH� GL�
WLFFKLRODWXUD�GHOOH�SRPDFHH��Atti Giornate Fitopatologiche��������������

&ROOLQD� 0��� $OEHURQL� *��� %UXQHOOL� $��� ������ (YROX]LRQH� GHOOD� VHQVLELOLWj� GL� 6WHPSK\OLXP�
YHVLFDULXP��DJHQWH�GHOOD�PDFXODWXUD�EUXQD�GHO�SHUR��DL�IXQJLFLGL�LQ�,WDOLD��Italus Hortus������
���������

0RQWHVLQRV� (���0RUDJUHJD� &��� /ORUHQWH� ,��� 9LODUGHOO� 3��� %RQDWHUUD� $��� 3RQWL� ,��� %XJLDQL� 5���
&DYDQQL� 3��� %UXQHOOL� $��� ������ 'HYHORSPHQW� DQG� HYDOXDWLRQ� RI� DQ� LQIHFWLRQ� PRGHO� IRU�
6WHPSK\OLXP� YHVLFDULXP� RQ� SHDU� EDVHG� RQ� WHPSHUDWXUH� DQG� ZHWQHVV� GXUDWLRQ��
Phytopathology���������������
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