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RIASSUNTO 

Negli anni 2016-2018 è stato effettuato uno studio epidemiologico validando un modello 
previsionale americano per la sporulazione di P. amygdali su pesco. La validazione è stata 
effettuata confrontando i valori massimi di sporulazione giornalieri con la comparsa dei sintomi 
della malattia su astoni non trattati e trattati con thiophanate methyl esposti in un frutteto 
gravemente colpito dalla malattia per periodi di circa due settimane in località Boncellino 
(Ravenna). Il modello ha permesso di stimare correttamente il rischio infettivo nell’80% dei 
casi. Lo studio ha messo in evidenza come le condizioni meteorologiche favorevoli alla malattia 
possano verificarsi sia in autunno che in primavera. L’utilizzo del modello previsionale potrà 
essere utile nell’individuare i momenti di rischio infettivo e permetterà di intervenire con 
trattamenti più puntuali e precisi. 
Parole chiave: modello previsionale, studio epidemiologico

SUMMARY 
VALIDATION OF A FORECASTING MODEL FOR SPORULATION AND INFECTION 
OF PHOMOPSIS AMYGDALI CAUSAL AGENT OF PEACH CONSTRICTION CANKER 

An epidemiological study was carried out over the years 2016-2018 with the aim to validate an 
American forecasting model for the sporulation of P. amygdali on peach. The validation was 
carried out by comparing the maximum daily sporulation values calculated by the model with 
the occurrence of disease symptoms on untreated and Enovit-metyl-treated potted peach plants 
exposed for periods of about two weeks in an untreated orchard severely affected by the disease 
located in Boncellino (Ravenna, Po Valley). The model correctly estimated the infection risk  
in 80% of cases. The study showed that weather conditions favorable to the disease can occur 
both in autumn and in spring. The use of the forecasting model will be useful in determining the 
infectious risk during the growing season and spraying accordingly.  
Keywords: epidemiological study
 

INTRODUZIONE 
I cancri rameali causati da Phomopsis amygdali rappresentano una delle più gravi malattie del 

legno del pesco (Lalancette et al, 2000), specialmente in alcune varietà di percoche destinate 
all’industria. Tale avversità negli ultimi anni ha causato ingenti danni produttivi agli impianti 
italiani. Anche se i trattamenti fungicidi possono contenere efficacemente altre malattie del 
pesco quali nerume e moniliosi, nessun rimedio finora è stato trovato per contenere e gestire i 
cancri rameali da fusicocco, rendendo la sua gestione particolarmente difficile. 

La lotta contro questo pericoloso agente patogeno si basava su interventi chimici da attuarsi 
soprattutto in autunno e all’inizio della ripresa vegetativa, quando la presenza di micro-ferite 
rende le piante particolarmente recettive alla malattia. In questo periodo infatti sono presenti 
sulla pianta numerose microlesioni di origine fisiologica (ingrossamento delle gemme, sviluppo 
dei fiori, caduta delle foglie, ecc.) e antropica (potatura, diradamento, ecc.) attraverso cui il 
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SDWRJHQR�SXz�IDFLOPHQWH�SHQHWUDUH�DOO¶LQWHUQR�GHOO¶RVSLWH�H�RULJLQDUH�QXRYH�LQIH]LRQL��6L�ULWHQHYD�
TXLQGL�QHFHVVDULR�SURWHJJHUH�OD�SLDQWD�GXUDQWH�WXWWD�OD�IDVH�GL�FDGXWD�IRJOLH�VSHFLDOPHQWH�VH� LQ�
FRQFRPLWDQ]D�GL�WHPSHUDWXUH�PLWL�H�FRQ�SUROXQJDWL�SHULRGL�GL�EDJQDWXUD��
7XWWDYLD��WDOH�VWUDWHJLD�GL�GLIHVD�QRQ�KD�SURGRWWR�ULVXOWDWL�VRGGLVIDFHQWL��6WXGL�HVHJXLWL�LQ�86$�

KDQQR�GLPRVWUDWR�FKH�L�IDWWRUL�GL�ULVFKLR�FRLQYROWL�QHOOR�VYLOXSSR�GHOOH�HSLGHPLH�VRQR�OHJDWL��ROWUH�
FKH�DOO¶HSRFD�GL�DSSOLFD]LRQH�GHL� IXQJLFLGL��GDL� WDJOL�GL�SRWDWXUD�H�GDOOH�PLFUROHVLRQL�FDXVDWH�
GDOOD�FDGXWD�GHOOH�IRJOLH��/DODQFHWWH�HW�DO��������H�������8GGLQ�HW�DO����������6WXGL�HVHJXLWL�LQ�
6SDJQD�VX�PDQGRUOR�KDQQR�HYLGHQ]LDWR�FKH�DQFKH� L� WUDWWDPHQWL�SULPDYHULOL�FRQWULEXLVFRQR�DO�
FRQWUROOR�GHOOD�PDODWWLD��2UHOO�0�$����������6HPSUH�QHJOL�86$�VRQR�VWDWH�VWXGLDWH�OH�FRQGL]LRQL�
DPELHQWDOL�IDYRUHYROL�SHU�OD�VSRUXOD]LRQH�GHO�IXQJR��/DODQFHWWH�HW�DO����������/R�VWXGLR�HYLGHQ]LD�
FKH�LO�SDWRJHQR�HPHWWH�L�FLUUL�FRQWHQHQWL�L�FRQLGL�UHVSRQVDELOL�GHOOH�QXRYH�LQIH]LRQL�GXUDQWH�XQ�
SHULRGR�GL�EDJQDWXUD�DFFRPSDJQDWR�GD�WHPSHUDWXUH�IDYRUHYROL��OH�WHPSHUDWXUH�IDYRUHYROL�SHU�OD�
VSRUXOD]LRQH�GHO�IXQJR�VRQR�IUD����H����&�FRQ�XQ�RWWLPR�D����&���
,O� SUHVHQWH� ODYRUR� KD� DYXWR� FRPH� RELHWWLYR� OD� YDOLGD]LRQH� GHO�PRGHOOR� GL�/DODQFHWWH� HW� DO��

�������QHOOH�FRQGL]LRQL�GL�FDPSR�H�OD�GHWHUPLQD]LRQH�GHL�SHULRGL�LQIHWWLYL�SULQFLSDOL�QHO�FRUVR�
GHOOD�VWDJLRQH�YHJHWDWLYD�FRO�ILQH�GL�SRVL]LRQDUH�DO�PHJOLR�JOL�LQWHUYHQWL�IXQJLFLGL���
�
�

0$7(5,$/,�(�0(72',�
/R�VWXGLR�q�VWDWR�HVHJXLWR�D�%DJQDFDYDOOR��5D��GDO������DO�������'DO����PDJJLR������ILQR�D�

PDJJLR�������H� LQGLFDWLYDPHQWH�RJQL����JLRUQL�� VRQR�VWDWL�HVSRVWL� JUXSSL�GL���DVWRQL� LQ�YDVR�
�SLDQWH� VSLD��GHOOD�FY��$QGURVV� �SHUFRFD� WDUGLYD�D�SROSD�JLDOOD�SDUWLFRODUPHQWH� VHQVLELOH�D�P. 
amygdali�� RSSRUWXQDPHQWH� FDUWHOOLQDWL�� LQ� XQD� SRU]LRQH� QRQ� WUDWWDWD� GL� IUXWWHWR� FROSLWR� GD�
IXVLFRFFR�� 7UH� GHL� �� DVWRQL�� SULPD� GHOOD� FROORFD]LRQH� LQ� IUXWWHWR�� VRQR� VWDWL� WUDWWDWL� FRQ� XQD�
VROX]LRQH�GL�(QRYLW�PHWLOH�DOOD�GRVH�FRUULVSRQGHQWH�D�����P/�K/��3HU�O¶LQWHUD�GXUDWD�GHOOD�SURYD�
VRQR�VWDWL�UDFFROWL�GDWL�PHWHRURORJLFL�RUDUL�GL�$53$�VPU�LQWHUSRODWL���[���NP�GHOO¶DUHD�RJJHWWR�
GHOOD� SURYD�� 'RSR� O¶HVSRVL]LRQH� LQ� IUXWWHWR� OH� SLDQWLQH� VRQR� VWDWH� VRVWLWXLWH� FRQ� QXRYH� VDQH��
VSRVWDWH�H�PDQWHQXWH�DO�ULSDUR�GD�XOWHULRUL�IRQWL�GL�LQRFXOR�H�RVVHUYDWH�SHU�������JLRUQL�DO�ILQH�GL�
ULOHYDUH�VLQWRPL�LPSXWDELOL�D�P. amygdali��FDQFUL�SHULJHPPDOL�FRQ�VXFFHVVLYL�GLVVHFFDPHQWL���
0DQ� PDQR� FKH� OH� SLDQWH� PRVWUDYDQR� VLQWRPL� YHQLYDQR� DOORQWDQDWH� RQGH� HYLWDUH� SRVVLELOL�
FRQWDPLQD]LRQL��,�ULVXOWDWL�GHOO¶HVSRVL]LRQH�LQ�FDPSR�VRQR�VWDWL�FRQIURQWDWL�FRQ�L�GDWL�IRUQLWL�GDO�
PRGHOOR�FOLPDWLFR�GL� VSRUXOD]LRQH�GHO� IXQJR� GL�/DODQFHWWH� HW� DO�� ��������/H�RUH�GL�EDJQDWXUD�
FRQWLQXD�VRQR�VWDWH�FDOFRODWH�GDOOH�������DOOH�������GHO�JLRUQR�VXFFHVVLYR��*OL�LQGLFL�GL�ULVFKLR�
JLRUQDOLHUL�VRQR�VWDWL�FDOFRODWL�LQ�EDVH�DO�PRGHOOR�FKH�IRUQLVFH�LQ�EDVH�DOOD�WHPSHUDWXUD�FDOFRODWD�
GXUDQWH�LO�SHULRGR�GL�EDJQDWXUD��LO�QXPHUR�GL�FRQLGL�SHU�SLFQLGLR��6RQR�VWDWL�DOWUHVu�FDOFRODWL�JOL�
LQGLFH� GL� ULVFKLR� JLRUQDOLHUR� SHU� WXWWR� LO� SHULRGR� GL� HVSRVL]LRQH� GHOOH� SLDQWH� VSLD� �5&H[S�� H�
O¶LQGLFH�PDVVLPR�JLRUQDOLHUR�UDJJLXQWR��5PD[���DOOR�VFRSR�GL�YDOXWDUH�VH�TXHVWL�LQGLFL�SRWHVVHUR�
HVVHUH�XWLOL]]DWL�SHU�LQGLYLGXDUH�DQFKH�LO�PRPHQWR�GL�ULVFKLR�LQIHWWLYR���
�

5,68/7$7,�(�',6&866,21(�
1HL� JUDILFL� ��� �� H� �� VRQR� ULSRUWDWH� OH� FRQGL]LRQL� PHWHRURORJLFKH� UHODWLYH� DOOD� ORFDOLWj� GL�

%RQFHOOLQR��5$��SHU�JOL�DQQL������������H�������RJJHWWR�GHOOR�VWXGLR���
1HO������GD�PDJJLR�D�DJRVWR�OH�FRQGL]LRQL�VRQR�VWDWH�DEEDVWDQ]D�DVFLXWWH��PHQWUH�GDOOD�ILQH�

GL� DJRVWR� H� ILQR� D� RWWREUH� VL� VRQR�YHULILFDWL� LQWHQVL� SHULRGL� GL� SLRJJLD� H� WHPSHUDWXUH� HOHYDWH��
6XFFHVVLYDPHQWH��OH�WHPSHUDWXUH�VL�VRQR�UDSLGDPHQWH�DEEDVVDWH��,O������q�VWDWR�FDUDWWHUL]]DWR�
GD�XQD�SULPDYHUD�SLRYRVD�ILQR�D�PDJJLR�� VHJXLWR�GD�XQ�SHULRGR�DVFLXWWR� ILQR�DG�RWWREUH��FRQ�
VSRUDGLFKH�SLRJJH�H�EDJQDWXUH�OLPLWDWH��OH�SLRJJH�KDQQR�ULSUHVR�LQ�VHWWHPEUH�HG�RWWREUH��ILQR�
DOOD�PHWj�GL�QRYHPEUH��,O������KD�IDWWR�UHJLVWUDUH�XQ�LQYHUQR�FRQ�WHPSHUDWXUH�QHOOD�QRUPD�H�FRQ�
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piogge fino a marzo; aprile è stato particolarmente asciutto e caldo. Temperature elevate e 
piogge hanno caratterizzato il periodo di maggio, termine ultimo della prova. 
 
Grafico 1. Andamento meteorologico del 2016 in località Boncellino (RA)  

 
Grafico 2. Andamento meteorologico del 2017 in località Boncellino (RA)  
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Grafico 3. Andamento meteorologico del 2018 in località Boncellino (RA)  

  
  

Nelle tabelle 1, 2 e 3 sono riportate le date di esposizione in campo dei diversi gruppi di piante 
spia rispettivamente nel 2016, 2017 e 2018. I periodi in cui si sono osservati sintomi di P.  
amygdali sui testimoni non trattati sono evidenziati in grigio.   
 
Risultati 2016 

Da fine maggio a dicembre si sono susseguiti 15 periodi di esposizione. L’indice di rischio 
cumulato è stato particolarmente elevato nei periodi di esposizione 1, 2 (nel mese di giugno), 9, 
10 (nel mese di ottobre),11, 12 e 13 (nel mese di novembre). Negli stessi periodi di esposizione 
ad esclusione del.12 gli astoni di pesco non trattati preventivamente sono risultati infetti mentre 
quelli trattati non hanno manifestato sintomi della malattia anche dopo un mese dall’evento 
infettivo. Nelle esposizioni 1, 2, 9 e 13 si sono infettati 2 astoni su 3, mentre nell’esposizione 
n.10 solo 1 su 3. Nei periodi di esposizione infettivi vi è stato almeno un giorno con un valore 
di rischio superiore a 1,4.  
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7DEHOOD����6LQWHVL�GHL�ULVXOWDWL�GHOOH�HVSRVL]LRQL�QHO�������,Q�JULJLR�L�SHULRGL�GL�HVSRVL]LRQH�LQ�FXL�
VL�VRQR�YHULILFDWL�HYHQWL�LQIHWWLYL�
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$VWRQL�QRQ�
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0P�
SLRJJLD�
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ULVFKLR�

FXPXODWR�QHO�
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HVSRVL]LRQH�
�5&H[S��

0DVVLPR�
,QGLFH�GL�
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��� �����±������� �� �� �� ����� ����� �����

��� ������±����� �� �� �� ���� ����� �����

�
5LVXOWDWL������
1HO������OH�SLDQWH�VSLD�VRQR�VWDWH�HVSRVWH����YROWH��/¶LQGLFH�GL�ULVFKLR�FXPXODWR�q�ULVXOWDWR�DOWR�
VRSUDWWXWWR�QHL�SHULRGL�GL�HVSRVL]LRQH�Q�����ILQH�DSULOH�±�VHFRQGD�GHFDGH�GL�PDJJLR���������������
���H�����QHL�PHVL�GL�VHWWHPEUH��RWWREUH�H�QRYHPEUH���/H�SLDQWH�VSLD�WUDWWDWH�VRQR�ULPDVWH�VDQH�LQ�
WXWWH�OH�HVSRVL]LRQL�D�HVFOXVLRQH�GHOOD����LQGLFH�GL�ULVFKLR�FXPXODWR�SDUL������H�LQGLFH�PDVVLPR�
GL�ULVFKLR�SDUL�������QHO�TXDOH�WXWWL�JOL�DVWRQL�QRQ�WUDWWDWL�PD�DQFKH���DVWRQL�VX���WUDWWDWL��KDQQR�
PRVWUDWR� VLQWRPL� DVFULYLELOL� D� FDQFUL� UDPHDOL� GD� IXVLFRFFR��'XH� VX��� DVWRQL� QRQ� WUDWWDWL� VRQR�
ULVXOWDWL�VLQWRPDWLFL�QHOO¶HVSRVL]LRQH����PHQWUH���DVWRQH�VX���KDQQR�PDQLIHVWDWR�VLQWRPL�QHOOH�
HVSRVL]LRQL����������������H�������,O�YDORUH�GL�ULVFKLR�5PD[�VXSHULRUH�D�����q�VWDWR�ULOHYDWR�QHOOH�
HVSRVL]LRQL�����������H�����PD�QRQ�QHOOH�HVSRVL]LRQL�Q�����H������
�
�
�
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7DEHOOD����6LQWHVL�GHL�ULVXOWDWL�GHOOH�HVSRVL]LRQL�QHO�������,Q�JULJLR�L�SHULRGL�GL�HVSRVL]LRQH�LQ�FXL�
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q�VWDWR�SDUWLFRODUPHQWH�HOHYDWR�QHL�SHULRGL�GL�HVSRVL]LRQH�Q�����PDU]R���H�Q�����QHL�PHVL�GL�DSULOH�
H�PDJJLR���,�ORWWL�GL�DVWRQL�WUDWWDWL�VRQR�ULPDVWL�VDQL�LQ�WXWWL�JOL�HYHQWL�GL�HVSRVL]LRQH�DG�HVFOXVLRQH�
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HVSRVL]LRQL� Q�� ��� H� ���� ,O� YDORUH� GL� ULVFKLR�5PD[� VXSHULRUH� D� ���� q� VWDWR� ULOHYDWR� VRODPHQWH�
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HVSRVL]LRQH�
�5&H[S��

0DVVLPR�
,QGLFH�GL�
ULVFKLR�

JLRUQDOLHUR�
QHO�SHULRGR�

GL�
HVSRVL]LRQH�
�5PD[��

��� ����±����� ���� ���� �� ���� ����� �����
��� ����±����� ���� ���� ��� ������ ����� �����
��� ����±������ ���� ���� �� ����� ����� �����
��� �����±����� ���� ���� �� ���� ����� �����
��� ����±������ ���� ���� �� ���� ����� �����
��� ����������� ���� ���� �� ����� ����� ����

�
6XL� ��� GDWL� GL� HVSRVL]LRQH� GHOOH� SLDQWH� VSLD� q� VWDWD� HVHJXLWD� O¶DQDOLVL� VWDWLVWLFD� 52&� SHU�
GHWHUPLQDUH�TXDOH�YDORUH�GHOO¶LQGLFH�5PD[�SRWHVVH�PDVVLPL]]DUH�L�ULVXOWDWL�RWWHQXWL��6RQR�VWDWH�
VWDELOLWH�D�SULRUL�OH�VHJXHQWL���FODVVL����±�����������±���������±�����������±���������±����!���FRQ�
XQD�YDORUH�GL�FXW�RII�SDUL�D�������,�ULVXOWDWL�VRQR�LQGLFDWL�QHOOD�WDEHOOD���H����
�
7DEHOOD����$QDOLVL�52&�

5PD[� DVWRQL�VDQL� DVWRQL�LQIHWWL� )35� 735� $8&�
�� �� �� �� �� ���������

�������� ��� �� ��������� �� ���������
��������� �� �� ��������� ��������� ���������

������������ �� �� ��������� ��������� ���������
�������� �� �� �� ��������� ��
��������� �� �� �� ��������� ��
!�� �� �� �� �� ��

� � � � � ���������
�
�
�
�
�
�
�
�
�
7HQHQGR�FRQWR�GHOOD�SRVVLELOH�VRJOLD�GL�ULVFKLR�SDUL�D�XQ�YDORUH�JLRUQDOLHUR�GL�5PD[� �����YDORUH�
DO�GL�VRWWR�GHO�TXDOH�OH�SLDQWH�HVSRVWH�QRQ�VL�VRQR�PDL�LQIHWWDWH���q�VWDWR�SRVVLELOH�FRQVWDWDUH�FKH�
LO� PRGHOOR�� QHL� GXH� DQQL� GL� YDOLGD]LRQH�� KD� SHUPHVVR� GL� VWLPDUH� FRUUHWWDPHQWH� LO� ULVFKLR�
G¶LQIH]LRQH�FRQ�XQD�DFFXUDWH]]D�GHOO¶������GHL�FDVL��RVVLD����VX����FDVL���,O�ULVFKLR�q�ULVXOWDWR�
VRYUDVWLPDWR��IDOVL�DOODUPL��QHO������GHL�FDVL��RVVLD���VX������QHOO¶������GHL�FDVL����VX�����LO�
PRGHOOR� QRQ� KD� VHJQDODWR� LQIH]LRQL� FKH�� LQYHFH� VL� VRQR� PDQLIHVWDWH� �PDQFDWL� DOODUPL��� 1HO�
FRPSOHVVR�� LO�PRGHOOR� KD� LQWHUSUHWDWR� FRUUHWWDPHQWH� LO� ������ ���� FDVL� VX�����GHOOH� LQIH]LRQL�

�$&&�� $FFXUDF\� ������������
7UXH�3RVLWLYH�5DWH��735�� 6HQVLWLYLW\� �������
7UXH�1HJDWLYH�5DWH��715�� 6SHFLILFLW\� ������������
)DOVH�3RVLWLYH�5DWH��)35�� �� ������������
3RVLWLYH�3UHGLFWLYH�9DOXH��339�� �� ������������
1HJDWLYH�3UHGLFWLYH�9DOXH��139��� �� ������������
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RVVHUYDWH�VXOOH�SLDQWH�VSLD��5LVXOWD�FDXWHODWLYR�SHU�FLUFD�LO����GHL�FDVL�YDOXWDWL��PHQWUH�QRQ�ULVXOWD�
DQFRUD�FKLDULWR�XQ�����GL�FDVL�IDOVL��QHJDWLYL��,�IDOVL�DOODUPL�SRWUHEEHUR�HVVHUH�GRYXWL�DOOH�SLRJJH�
RSSXUH�GD�LQIH]LRQH�FKH�KDQQR�GDWR�VLQWRPL�SL��WDUGLYL�ULVSHWWR�DO�WHUPLQH�GHOOH�RVVHUYD]LRQL��,�
PDQFDWL�DOODUPL�VRQR�GL�SL��GLIILFLOH�VSLHJD]LRQH��8QD�LSRWHVL��GD�YHULILFDUH��q�FKH�YL�IRVVHUR�FLUUL�
HVWUXVL�GDO�SHULRGR�SUHFHGHQWH�DOO¶HVSRVL]LRQH��TXLQGL�FRQGL]LRQL�IDYRUHYROL���FKH�SRL�VRQR�VWDWL�
GLVSHUVL�GDOOH�SLRJJH�GHO�SHULRGR�GL�HVSRVL]LRQH�LQ�DQDOLVL��FRQ�IDOVR�QHJDWLYR���
�
7DEHOOD� ���5LVXOWDWR� FRPSOHVVLYR� SHU� ��� HVSRVL]LRQL� HIIHWWXDWH� UHODWLYR� DOOD� FRUUHWWH]]D� GHOOH�
LQIH]LRQL� GL� P. amygdali� VX� SHVFR� VWLPDWH� GDO� PRGHOOR� SUHYLVLRQDOH� H� TXHOOH� UHDOPHQWH�
YHULILFDWHVL�VXJOL�DVWRQL�HVSRVWL�

,QIH]LRQL�SUHYLVWH��3UHVHQ]D�VLQWRPL� ,QIH]LRQL�SUHYLVWH���$VVHQ]D�GL�VLQWRPL�
��������� ���������

,QIH]LRQL�121�SUHYLVWH��3UHVHQ]D�GL�VLQWRPL� ,QIH]LRQL�121�SUHYLVWH���$VVHQ]D�GL�VLQWRPL��
���������� �����������

�
&21&/86,21,�

/D� VSHULPHQWD]LRQH� KD� FRQVHQWLWR� GL� YDOLGDUH� XQ� PRGHOOR� DPHULFDQR� VXOOD� VSRUXOD]LRQH� GL�
Phomopsis amygdali QHOOH�FRQGL]LRQL�GHOO¶(PLOLD�5RPDJQD��/R�VWXGLR�KD�PHVVR� LQ�HYLGHQ]D�
FRPH�OH�FRQGL]LRQL�PHWHRURORJLFKH�IDYRUHYROL�DOOD�PDODWWLD�SRVVRQR�YHULILFDUVL�VLD�LQ�DXWXQQR�
PD�DQFKH�LQ�SULPDYHUD�DOORUTXDQGR�OD�WHPSHUDWXUD�VL�PDQWLHQH�VWDELOH�VRSUD�L����R����&�H�SLRJJH�
R�QHEELH�FRQVHQWRQR�GL�PDQWHQHUH� OD�YHJHWD]LRQH�EDJQDWD� SHU� ���H����RUH� ULVSHWWLYDPHQWH�� ,�
ULVXOWDWL�RWWHQXWL�GDOOD�YDOLGD]LRQH�DSSDLRQR�QHO�FRPSOHVVR�VRGGLVIDFHQWL��/¶LQGLYLGXD]LRQH�GHL�
SHULRGL�GL�PDJJLRUH�ULVFKLR�LQIHWWLYR�FDOFRODWR�LQ�EDVH�DOOH�FRQGL]LRQL�GL�EDJQDWXUD�H�WHPSHUDWXUD�
SRWUj� HVVHUH� XWLOH� SHU� GHILQLUH� L� PRPHQWL� LQ� FXL� LQWHUYHQLUH�� UHQGHQGR� FRVu� L� WUDWWDPHQWL� SL��
SXQWXDOL�H�SUHFLVL��,Q�DVVHQ]D�GL�ULVFKLR�LQIHWWLYR�VL�SRWUDQQR�HYLWDUH�LQWHUYHQWL�LQXWLOL�FRQ�RYYLH�
ULSHUFXVVLRQL�SRVLWLYH�VXOOD�ULGX]LRQH�GHJOL�LQTXLQDQWL�QHOOH�DFTXH�H�GHOO¶LPSDWWR�DPELHQWDOH��
�

/$925,�&,7$7,�
/DODQFHWWH��1��DQG�3ROG��'�)��������(VWLPDWLQJ�\LHOG�DQG�HFRQRPLF�ORVV�IURP�FRQVWULFWLRQ�FDQNHU�

RI�SHDFK��Plant Disease���������������
/DODQFHWWH�1���5RELVRQ�'��0���������6HDVRQDO�$YDLODELOLW\�RI�,QRFXOXP�IRU�&RQVWULFWLRQ�&DQNHU�

RI�3HDFK�LQ�1HZ�-HUVH\��Phytopathology�����������������
/DODQFHWWH��1��DQG�5RELQVRQ��'�0��������(IIHFW�RI�IXQJLFLGHV��DSSOLFDWLRQ�WLPLQJ��DQG�FDQNHU�

UHPRYDO�RQ�LQFLGHQFH�DQG�VHYHULW\�RI�FRQVWULFWLRQ�FDQNHU�RI�SHDFK��Plant Disease����������
�����

/DODQFHWWH� 1��� )RVWHU� .�� $��� 5RELVRQ� '�� 0��� ������ 4XDQWLWDWLYH� PRGHOV� IRU� GHVFULELQJ�
WHPSHUDWXUH� DQG� PRLVWXUH� HIIHFWV� RQ� VSRUXODWLRQ� RI� Phomopsis amygdali� RQ� SHDFK��
Phytopathology�����������������

2UHOO�5HJLV�0��$���������(QVD\RV�GH�FRQWURO�GHO�FKDQFUR�GH�UDPDV�GHO�DOPHQGUR�FDXVDGR�SRU�
Phomopsis amygdali� �'HODFU��� -�-� 7XVVHW� 	� 0�7�� 3RUWLOOD�� 3UR\HFWR� )LQDO� GH� &DUUHUD��
8QLYHUVLWDW�GH�OHV�,OOHV�%DOHDU���������

3RQWL�,���/DIIL�)���������&DQFUR�UDPHDOH�GHO�SHVFR�� ,Q��Malattie crittogamiche delle piante da 
frutto���3RQWL�,�H�/DIIL�)���(GL]LRQL�/¶LQIRUPDWRUH�$JUDULR��9HURQD���������

8GGLQ��:��$QG�6WHYHQVRQ��.�/�� ������ 6HDVRQDO� GHYHORSPHQW� RI� 3KRPRSVLV� VKRRW� EOLJKW� RI�
SHDFK�DQG�HIIHFWV�RI�VHOHFWLYH�SUXQLQJ�DQG�VKRRW�GHEULV�PDQDJHPHQW�RQ�GLVHDVH�LQFLGHQFH��
Plant Disease����������������
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