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/D� SULQFLSDOH� ILWRSDWLD� GHOO¶DFWLQLGLD� q� LO� FDQFUR� EDWWHULFR�� LO� FXL� DJHQWH� H]LRORJLFR� q�
Pseudomonas syringae� SY�� actinidiae� �3VD��� 1HO� ELHQQLR� ���������� VRQR� VWDWL� FRQGRWWL�
ELRVDJJL� LQ�DPELHQWH�FRQWUROODWR�H�SURYH�GL�FDPSR�SHU�VDJJLDUH�OD�VHOHWWLYLWj�H�O¶HIILFDFLD�GHO�
VROIDWR�GRGHFDLGUDWR�GL�DOOXPLQLR�H�SRWDVVLR� �/0$�����63��FRQWUR�3VD� VX�YDULHWj�GL�NLZL� D�
SROSD�JLDOOD�H�YHUGH��*OL�VFUHHQLQJ�LQ�VHUUD�KDQQR�YDOXWDWR�GLYHUVH�FRQFHQWUD]LRQL�GL�/0$�����
63� VX� NLZL� JLDOOR�� LQ� FDPSR� VRQR� VWDWH� YDOLGDWH� GHOOH� VWUDWHJLH� GL� LPSLHJR� GHO� SURGRWWR� LQ�
FRPELQD]LRQH� DL� IRUPXODWL� UDPHLFL� VX� NLZL� YHUGH�� ,� ULVXOWDWL� GHOOR� VWXGLR� KDQQR� GLPRVWUDWR�
O¶HIILFDFLD�GL�/0$�����63�QHO� FRQWHQHUH� L� VLQWRPL�GL�3VD� VLD� LQ� VHPLFDPSR�FKH� LQ� FDPSR��
VDJJLDQGR�DO�FRQWHPSR�OD�VHOHWWLYLWj�FROWXUDOH��FKH�q�ULVXOWDWD�EXRQD��,O�SURGRWWR�VSHULPHQWDOH�
KD�PRVWUDWR� XQ¶DWWLYLWj� SDUDJRQDELOH� DL� SURGRWWL� UDPHLFL� GL� ULIHULPHQWR� FRQ� SRVVLELOLWj� GL� XQ�
IXWXUR�LQVHULPHQWR�LQ�VWUDWHJLH�GL�FRQWHQLPHQWR�GL�3VD��
3DUROH� FKLDYH�� /0$� ���� 63�� 3VD�� FDQFUR� EDWWHULFR� GHOO¶DFWLQLGLD�� Actinidia chinensis� 
Actinidia deliciosa�
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7KH�PDLQ�GLVHDVH�RI�NLZL�FURS�LV�WKH�EDFWHULDO�FDQNHU�ZKRVH�HWLRORJLFDO�DJHQW�LV�Pseudomonas 
syringae�SY��actinidiae �3VD���2YHU� WKH�SHULRG������������ELRDVVD\V� LQ�FRQWUROOHG�FRQGLWLRQV�
DQG� LQ� ILHOG� WR� WHVW� WKH� ELRORJLFDO� HIILFDF\� DQG� FURS� VHOHFWLYLW\� RI� DOXPLQXP� DQG� SRWDVVLXP�
VXOSKDWH�GRGHFDK\GUDWH� �/0$�����63��ZHUH�FRQGXFWHG�DJDLQVW�3VD��ERWK�RQ�\HOORZ�DQG�RQ�
JUHHQ� NLZL� FXOWLYDUV�� 7KH� VFUHHQLQJV� SHUIRUPHG� LQ� JUHHQKRXVH� HYDOXDWHG� GLIIHUHQW�
FRQFHQWUDWLRQV�RI�/0$�����63�RQ�\HOORZ�NLZLIUXLW��LQ�WKH�ILHOG��GLIIHUHQW�VWUDWHJLHV�RI�/0$�
����63��LQ�FRPELQDWLRQ�ZLWK�FRSSHU�EDVHG�SURGXFWV��ZHUH�HYDOXDWHG�RQ�JUHHQ�NLZLIUXLW��7KH�
UHVXOWV�RI�WKLV�VWXG\�GHPRQVWUDWHG�WKH�HIILFDF\�RI�/0$�����63�LQ�FRQWDLQLQJ�3VD�V\PSWRPV�
DQG�DOVR�YHULILHG�LWV�JRRG�VHOHFWLYLW\��7KH�H[SHULPHQWDO�SURGXFW�VKRZHG�DQ�DFWLYLW\�FRPSDUDEOH�
WR� WKH� FRSSHU�EDVHG�SURGXFWV� DQG� LW� FDQ� EH� FRQVLGHUHG�ZLWKLQ� WKH� SODQW� SURWHFWLRQ� VWUDWHJLHV�
DJDLQVW�3VD��
.H\ZRUGV��/0$�����63�� 3VD�� EDFWHULDO� FDQNHU� RI� NLZLIUXLW��Actinidia chinensis� Actinidia 
deliciosa 
 

,1752'8=,21(�
/D�SULQFLSDOH�PDODWWLD�GHOO¶DFWLQLGLD�LQ�JUDGR�GL�GHWHUPLQDUH�LQJHQWL�SHUGLWH�HFRQRPLFKH�q�LO�

FDQFUR� EDWWHULFR�� LO� FXL� DJHQWH� H]LRORJLFR� q�Pseudomonas syringae� SY�� actinidiae� �3VD��� ,Q�
,WDOLD�OD�SULPD�VHJQDOD]LRQH�ULVDOH�DO������LQ�/D]LR��SURJUHVVLYDPHQWH�OD�PDODWWLD�VL�q�GLIIXVD�D�
OLYHOOR� QD]LRQDOH� LQ� WXWWH� OH� DUHH� LQWHUHVVDWH� DOOD� FROWLYD]LRQH� GHOO¶DFWLQLGLD� �'RQDWL� HW� DO���
������� 'DO� ����� DO� ����� OD� PDODWWLD� q� VWDWD� FRQVLGHUDWD� XQ¶LPSRUWDQWH� HPHUJHQ]D�
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ILWRSDWRORJLFD�FRQWUR�OD�TXDOH�IXURQR�GHILQLWH�PLVXUH�GL�ORWWD�REEOLJDWRULD�DO�ILQH�GL�OLPLWDUQH�OD�
GLIIXVLRQH��
/H�PLVXUH� SUHYHQWLYH� VRQR� O¶XQLFD� SRVVLELOLWj� GL� FRQWHQHUH� HIILFDFHPHQWH� LO� SDWRJHQR�� FRQ�

O¶RELHWWLYR� GL� ULGXUUH� O¶LQRFXOR� LQ� FDPSR�� OD� VXD� GLIIXVLRQH� H� FRQVHJXHQWHPHQWH� OH� QXRYH�
LQIH]LRQL�� ,Q� LQWHJUD]LRQH� DOOH� SUDWLFKH� DJURQRPLFKH�� DOOD� EDVH� GHOOD� GLIHVD� FKLPLFD� YL� q�
O¶LPSLHJR�GHOO¶LQGXWWRUH�GL�UHVLVWHQ]D�DFLEHQ]RODU�6�PHWLOH�H�GL�IRUPXODWL�UDPHLFL��$QWRQLDFFL�
HW� DO��� ������ 9DOHQWH� HW� DO��� ������� $WWXDOPHQWH� TXHVW¶XOWLPL� VRQR� FODVVLILFDWL�� VHFRQGR� LO�
5HJRODPHQWR� &(� ����������� FRPH� VRVWDQ]H� FDQGLGDWH� DOOD� VRVWLWX]LRQH� HG� q� VHPSUH� SL��
SUHRFFXSDQWH�LO�ORUR�LPSDWWR�DPELHQWDOH��LQIDWWL� LO�5HJRODPHQWR�GL�(VHFX]LRQH�8(�����������
KD�VWDELOLWR�OD�OLPLWD]LRQH�G¶XVR�GL�WDOL�SURGRWWL�D�XQ�YDORUH�PDVVLPR�GL����NJ�KD�GL�LRQH�UDPH�
LQ� �� DQQL�� ,QROWUH�� O¶LPSLHJR� GHL� SURGRWWL� D� EDVH� GL� UDPH� GRYUj� HVVHUH� ULGRWWR� DQFKH� D� FDXVD�
GHOO¶DOWR�ULVFKLR�GL�DFTXLVL]LRQH�GL�UHVLVWHQ]D�GD�SDUWH�GHOOH�FHOOXOH�EDWWHULFKH��Ê�IRQGDPHQWDOH�
LQGLYLGXDUH� QXRYL� FRPSRVWL� DG� D]LRQH� EDWWHULFLGD�EDWWHULRVWDWLFD� H� DJHQWL� GL� ELRFRQWUROOR� SHU�
PLJOLRUDUH�OD�VRVWHQLELOLWj�GHOOD�GLIHVD�FRQWUR�3VD��'RQDWL�HW�DO���������&ROOLQD�HW�DO����������
,O� VROIDWR� GRGHFDLGUDWR� GL� DOOXPLQLR� H� SRWDVVLR�� QRWR� FRPH�/0$�����63�� q� XQD� VRVWDQ]D�

DWWLYD�GL�SURSULHWj�GHOOD�GLWWD�&KHYLWD�*PE+�� GDO������RJJHWWR�GL�QXPHURVH� VSHULPHQWD]LRQL�
SHU�YDOXWDUQH�O¶HIILFDFLD�FRQWUR�L�SULQFLSDOL�EDWWHUL�ILWRSDWRJHQL�DWWUDYHUVR�SURYH�in vitro��GDWL�GL�
ODERUDWRULR� QRQ� SXEEOLFDWL�� H� in vivo� VX� SLDQWD� �3UHWL� HW� DO��� ������� Ê� DWWXDOPHQWH� LPSLHJDWR�
FRPH�³XVR�HFFH]LRQDOH´�LQ�*HUPDQLD��$XVWULD�H�6YL]]HUD�SHU�LO�FRQWUROOR�GL�Erwinia amylovora�
VXOOH� SRPDFHH�� LQ� DWWHVD� GHO� FRPSOHWDPHQWR� GHOOD� SURFHGXUD� UHJLVWUDWLYD� HXURSHD�� OH�
FDUDWWHULVWLFKH�FKLPLFR�ILVLFKH�GHO�FRPSRVWR�FRQVHQWRQR�GL�FODVVLILFDUOR�FRPH�VRVWDQ]D�D�EDVVR�
ULVFKLR��LQ�ULIHULPHQWR�DO�5HJRODPHQWR�&(��������������
6FRSR�GHO�SUHVHQWH�ODYRUR�q�VWDWR�GL�DSSURIRQGLUH�OH�LQGDJLQL�VXOO¶DWWLYLWj�GL�/0$�����63�

SHU�LO�FRQWHQLPHQWR�GHOOD�EDWWHULRVL�GHOO¶DFWLQLGLD�DO� ILQH�GL�YDOXWDUH�OD�VHOHWWLYLWj�H�O¶HIILFDFLD�
VX�Actinidia chinensis��NLZL�JLDOOR��LQ�DPELHQWH�FRQWUROODWR�GL�VHUUD�H�FRQIHUPDUH�O¶HIILFDFLD�VX�
A. deliciosa��NLZL�YHUGH�� LQ�FDPSR��DSSOLFDQGR�LO�SURGRWWR�VLQJRODUPHQWH�H�R�LQ�VWUDWHJLD�FRQ�
IRUPXODWL�UDPHLFL��
�

0$7(5,$/,�(�0(72',���
3URYH�LQ�VHUUD�VX�DFWLQLGLD�D�SROSD�JLDOOD�
*OL�VWXGL�SHU�YDOXWDUH�O¶HIILFDFLD�H�OD�VHOHWWLYLWj�GL�/0$�����63�VRQR�VWDWL�FRQGRWWL�QHO������

VXOOH� FY� -LQWDR�� �-LQJROG�� H� 3YU� =HV\����� �=HVSUL�� GL�A. chinensis�� 6RQR� VWDWH� HIIHWWXDWH� ��
SURYH��LPSLHJDQGR�SLDQWH�LQ�YDVR�GD���D����PHVL�G¶HWj��,O�SURGRWWR�q�VWDWR�DSSOLFDWR�XQD�VROD�
YROWD� D� GLYHUVH� FRQFHQWUD]LRQL�� FRQIURQWDQGR�XQ� WHVWLPRQH� WUDWWDWR� FRQ� DFTXD�� OH� YDULH� SURYH�
KDQQR� SUHYLVWR� XQ� QXPHUR� GLYHUVR� GL� WHVL� H� UHSOLFKH�� FRVWLWXLWH� FLDVFXQD� GD� XQD� SLDQWD�� ,O�
WUDWWDPHQWR� q� VWDWR� UHDOL]]DWR� PHGLDQWH� VSUX]]DWRUH� PDQXDOH� DGHJXDWDPHQWH� FDOLEUDWR��
GLVWULEXHQGR�����P/�GL�PLVFHOD�SHU�FLDVFXQD�WHVL��ILQR�DO�JRFFLRODPHQWR�GHOOH�SLDQWH��
/¶LQRFXOD]LRQH�DUWLILFLDOH�GL�3VD�DYYHQLYD���RUH�GRSR�O¶DSSOLFD]LRQH�GHO�SURGRWWR��D�FRPSOHWD�

DVFLXJDWXUD�GHOOH�IRJOLH�WUDWWDWH��OD�FRQFHQWUD]LRQH�GHOO¶LQRFXOR�HUD�����8)&�P/��3HU�L�SULPL���
JLRUQL�OH�SLDQWH�VRQR�VWDWH�PDQWHQXWH�LQ�FDPHUD�XPLGD��VXFFHVVLYDPHQWH�LQ�VHUUD�D��������&�H�
FRQ�XPLGLWj�UHODWLYD�GHO���������,�GHWWDJOL�GHOOH�SURYH�VRQR�ULSRUWDWL�LQ�WDEHOOD����
,� ULOLHYL�GL� VHOHWWLYLWj� �SURYH�������������KDQQR� LQWHUHVVDWR� WXWWH� OH� IRJOLH�GL�FLDVFXQD�SLDQWD��q�
VWDWR� DVVHJQDWR� XQ� YDORUH� SHUFHQWXDOH� DL� VLQWRPL�� PDQLIHVWDWLVL� FRPH� GLVVHFFDPHQWL� IRJOLDUL��
ULOHYDQGRQH� O¶LQFLGHQ]D� �Q�� GL� IRJOLH� FRQ� VLQWRPL�� H� OD� VHYHULWj� �VXSHUILFLH� IRJOLDUH�
VLQWRPDWLFD��� 1HL� ULOLHYL� GL� HIILFDFLD� �SURYH� ��� ��� ��� q� VWDWD� YDOXWDWD� O¶LQFLGHQ]D�� O¶LQGLFH� GL�
PDODWWLD�H�O¶HIILFDFLD�$EERWW��,Q�SDUWLFRODUH�O¶LQGLFH�GL�PDODWWLD��,0��q�VWDWR�VWLPDWR�VX�WXWWH�OH�
IRJOLH�GHOOH�SLDQWH�LQ�SURYD��DVVHJQDQGR�XQD�FODVVH�GL�GDQQR�LQ�EDVH�DOO¶HQWLWj�GHOO¶LQIH]LRQH��
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0 = assenza di sintomo; 1 = < 1% di area infetta; 2 = 1-2% di area infetta; 3 = 3-4% di area 
infetta; 4 = 5-9% di area infetta; 5 = > 10% di area infetta. 

L’indice è poi stato calcolato con la seguente formula , dove: NIR è il numero di 

foglie nelle singole classi di malattia (tasso di infezione); NT è il numero totale di foglie; IR è 
la classe di valore del tasso di infezione. 

Tutti i dati delle prove sono stati analizzati statisticamente mediante il Test della Varianza 
(Anova) e successivo Test di Duncan per la separazione delle medie (p value ≤ 0,05).

Prove in campo su actinidia a polpa verde 
Per lo studio di efficacia di LMA 80% SP in campo sono state condotte 2 prove nel biennio 

2018-2019 su A. deliciosa cv Hayward. Entrambe le prove sono state realizzate nello stesso 
appezzamento, situato a Imola (BO) e impiantato nel 2000. LMA 80% SP è stato confrontato 
con un testimone non trattato e un prodotto cuprico di riferimento (solfato di rame 
neutralizzato con idrossido di calcio); inoltre il prodotto è stato applicato in strategia con il 
prodotto rameico, prima e/o in successione a questo. Il prodotto a base di rame è stato 
impiegato in formulazioni differenti nelle due prove: nel 2018 è stato applicato Bordoflow 
New (sospensione concentrata), nel 2019 Poltiglia Manica 20 WG (granuli idrodispersibili). I 
trattamenti sono stati realizzati con atomizzatore spalleggiato (mod. Sthil SR 420) a singolo 
ugello (Ø = 2 mm) da primavera a inizio estate, con un volume di bagnatura variabile in 
funzione dello stadio fenologico (500÷700 L/ha nel 2018; 400÷600 L/ha nel 2019). LMA 80% 
SP è stato applicato immediatamente dopo la pioggia per ovviare al dilavamento, mentre il 
rameico in previsione dell’evento piovoso. 

La sperimentazione ha valutato 4 o 5 tesi, in funzione dell’annata, con 4 repliche/tesi, 
secondo il disegno sperimentale a blocchi completi randomizzati (RCB). Ogni parcella 
comprendeva 5 piante femminili su cui sono stati realizzati i rilievi di efficacia. I dettagli del 
protocollo sperimentale sono riportati in tabella 2. 

I rilievi di efficacia sono stati eseguiti sia su bottoni fiorali che su foglie. Sono stati valutati 
50 fiori/parcella verificando la presenza o meno di malattia (determinando incidenza della 
malattia ed efficacia Abbott) e 100 foglie/parcella, assegnando una classe di danno: 0 = 
assenza di sintomo; 1 = 0,1-5% di area sintomatica; 2 = 6-15% di area sintomatica; 3 = 16-
40% di area sintomatica; 4 = 41-70% di area sintomatica; 5 = 71-100% di area sintomatica. 
Sono state determinate incidenza e severità della malattia ed efficacia Abbott. 

I risultati delle prove sono stati elaborati statisticamente mediante il Test della Varianza 
(Anova) e successivo Test SNK per la separazione delle medie (p value ≤ 0,05).  

Tabella 1. Caratteristiche delle prove realizzate in ambiente controllato di serra 
Prova Cultivar Età piante Data di 

applicazione 
N.° 
tesi 

N.° 
repliche 

Concentrazioni LMA 80% 
SP valutate (%) 

1 Jintao 12 mesi 28/3 4 4 0; 1; 2; 4 
2 Jintao 5 mesi 17/7 6 5 0; 1; 2; 2,5; 3; 4 
3 Jintao 5 mesi 28/8 8 4 0; 0,1; 0,5; 1; 1,5; 2; 2,5; 3 
4 Pvr Zesy002 12 mesi 20/8 5 3 0; 1; 2; 3; 4 
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7DEHOOD����&DUDWWHULVWLFKH�GHOOH�SURYH�UHDOL]]DWH�LQ�FDPSR�
3URYD� Cultivar� 7HVL� 'RVDJJLR� 1���DSSOLFD]LRQL�

��
������� +D\ZDUG�

7HVWLPRQH�QRQ�WUDWWDWR� �� ��
/0$�����63� ���NJ�KD� ��
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3ROWLJOLD�0DQLFD����:*�������
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�/D�SULPD�DSSOLFD]LRQH�FRQ�%RUGRIORZ�1HZ��D�VHJXLUH���DSSOLFD]LRQL�FRQ�/0$�����63�
�
�

5,68/7$7,�
3URYD���LQ�VHUUD�±�FY�-LQWDR�GL����PHVL��
,Q� TXHVWD� SURYD� q� VWDWD� YDOXWDWD� HVFOXVLYDPHQWH� OD� VHOHWWLYLWj� GL� /0$� ���� 63�� ,� GRVDJJL�

VDJJLDWL�VRQR�VWDWL�HVSUHVVL�FRPH�FRQFHQWUD]LRQH�VX�YROXPH������FRQFHQWUD]LRQH�VROLWDPHQWH�
XWLOL]]DWD�LQ�FDPSR��FRUULVSRQGHQWH�D����NJ�KD������H�����,�ULVXOWDWL�VRQR�ULSRUWDWL�LQ�WDEHOOD����
7XWWH� OH� WHVL�� WHVWLPRQH� WUDWWDWR� FRQ� DFTXD� LQFOXVR�� KDQQR� PRVWUDWR� DUHH� QHFURWLFKH� VXOOD�
VXSHUILFLH� IRJOLDUH�� SDU]LDOPHQWH� LPSXWDELOL� DOO¶LQIH]LRQH� FDXVDWD� GD� Botrytis cinerea��
&RQVLGHUDQGR�FKH�LQL]LDOPHQWH�WDOH�VLQWRPDWRORJLD�QRQ�HUD�GLVWLQJXLELOH�GDOOD�ILWRWRVVLFLWj��QHO�
ULOLHYR� VRQR� VWDWH� FRQVLGHUDWH� WXWWH� OH�PDFFKLH� QHFURWLFKH�� VSLHJDQGR� O¶HOHYDWD� LQFLGHQ]D� ���
IRJOLH�VLQWRPDWLFKH��UHJLVWUDWD�QHOOD�SURYD��/D�VHYHULWj�UHJLVWUDWD�QHOOH�YDULH�WHVL�LQ�SURYD�q�DO�
FRQWUDULR�PROWR�FRQWHQXWD�H�QRQ�VRQR�HPHUVH�GLIIHUHQ]H�VLJQLILFDWLYH�WUD�OH�WHVL��/D�JUDYLWj�GHL�
VLQWRPL� GL� ILWRWRVVLFLWj� GHOOH� WHVL� WUDWWDWH� FRQ� /0$� ���� 63� q� SHUWDQWR� VLPLOH� D� TXHOOD�
ULVFRQWUDWD�QHO�WHVWLPRQH�H�GHO�WXWWR�WUDVFXUDELOH�D�OLYHOOR�GL�GDQQR�IRJOLDUH��
�
�

7DEHOOD� ��� 3URYD� �� LQ� VHUUD� ±� FY� -LQWDR� ���PHVL�� 5LVXOWDWL� GHL� ULOLHYL� GL� VHOHWWLYLWj� �PHGLD�r�
GHYLD]LRQH� VWDQGDUG�'6��� LQFLGHQ]D� �Q��GL� IRJOLH� FRQ� VLQWRPL�� H� VHYHULWj� �VXSHUILFLH� IRJOLDUH�
VLQWRPDWLFD��

7HVL�
���ULOLHYR�����JJ�� ���ULOLHYR�����JJ�� ���ULOLHYR������JJ��

,QFLGHQ]D��� 6HYHULWj�
�� ,QFLGHQ]D��� 6HYHULWj�

��
,QFLGHQ]D�

��
6HYHULWj�

��
7HVWLPRQH� ���r�����D���� ����r�����D� �����r������D� ����r�����D� �����r������D� ����r�����D�
/0$���� �����r������E� ����r�����D� �����r�����E� ����r�����D� �����r�����E� ��r�����D�
/0$���� �����r������E� ����r�����D� �����r������E� ����r�����D� �����r�����E� ����r�����D�
/0$���� �����r�����E� ����r�����D� �����r������E� ����r�����D� �����r�����E� ����r�����D�

����$�OHWWHUH�GLYHUVH�FRUULVSRQGH�XQD�GLIIHUHQ]D�VWDWLVWLFDPHQWH�VLJQLILFDWLYD��S�d��������7HVW�'XQFDQ�
�
3URYD���LQ�VHUUD�±�FY�-LQWDR�GL���PHVL��
,� ULVXOWDWL� GHOOD� VHOHWWLYLWj� VRQR� ULSRUWDWL� LQ� WDEHOOD� ���PHQWUH� TXHOOL� UHODWLYL� DOO¶HIILFDFLD� LQ�

WDEHOOD����3HU�TXDQWR�ULJXDUGD�OD�ILWRWRVVLFLWj��O¶LQFLGHQ]D�q�SLXWWRVWR�HOHYDWD��PHQWUH�OD�VHYHULWj�
���VXSHUILFLH�VLQWRPDWLFD��q�FRQWHQXWD��D�FRQIHUPD�GL�TXDQWR�RWWHQXWR�QHOOD�SURYD����,Q�TXHVWR�
FDVR��HVVHQGR�SLDQWLQH�SL��JLRYDQL�� DOOHYDWH� LQ�YDVR�H�PDQWHQXWH� LQ� VHUUD�� OD� VHQVLELOLWj� GHOOH�
IRJOLH�q�HQIDWL]]DWD��FHUWDPHQWH�ULVSHWWR�DOOH�FRQGL]LRQL�GL�FDPSR��PD�DQFKH�QHL�FRQIURQWL�GHOOH�
SLDQWH� GL� HWj�PDJJLRUH�� XWLOL]]DWH� QHOOD� SURYD� ��� $� TXHVWR� SURSRVLWR�� OD� SUHVHQ]D� GL� VLQWRPL�
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DQFKH�QHO�WHVWLPRQH�q�LQWHUSUHWDELOH�FRPH�UHD]LRQH�ILVLRORJLFD�GHOOH�SLDQWH�DOOD�FROWLYD]LRQH�LQ�
VHUUD�� /D� VHYHULWj� q� PROWR� FRQWHQXWD� QHOOH� WHVL� D� EDVVH� FRQFHQWUD]LRQL� GHO� SURGRWWR��
UDJJLXQJHQGR�YDORUL�SL��HOHYDWL�VROR�D�TXHOOH�SL��DOWH�����H������,�ULOLHYL�GL�HIILFDFLD�PRVWUDQR�
QHO�WHVWLPRQH�WUDWWDWR�FRQ�DFTXD��D�FLUFD���VHWWLPDQH�GDOO¶LQIH]LRQH�DUWLILFLDOH��ROWUH�LO�����GL�
IRJOLH� VLQWRPDWLFKH� �FRQ� HYLGHQWL�PDFFKLH� QHFURWLFKH� FRQWRUQDWH� GD� DORQH� FORURWLFR��� FRQ� XQ�
,0�GL������QHOO¶DUFR�GL�XQ¶XOWHULRUH�VHWWLPDQD�O¶LQFLGHQ]D�GHOOD�PDODWWLD�VXSHUD�O¶�����FRQ�,0�
SDUL�D����1HO�SULPR� ULOLHYR� WXWWH� OH� WHVL� WUDWWDWH� VL�GLIIHUHQ]LDQR�VWDWLVWLFDPHQWH�GDO� WHVWLPRQH�
QRQ�WUDWWDWR��VLD�LQ�WHUPLQL�GL�LQFLGHQ]D�FKH�GL�,0��7UD�OH�GLYHUVH�FRQFHQWUD]LRQL�OH�GLIIHUHQ]H�
VRQR� VROR� QXPHULFKH� H� HYLGHQ]LDQR� XQ� HIIHWWR�GRVH�� ,� ULOLHYL� VXFFHVVLYL� FRQIHUPDQR�
VRVWDQ]LDOPHQWH�TXHVWR�DQGDPHQWR���

�
�
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LQFLGHQ]D��Q��GL�IRJOLH�FRQ�VLQWRPL��H�VHYHULWj��VXSHUILFLH�IRJOLDUH�VLQWRPDWLFD��
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3URYD���LQ�VHUUD�±�-LQWDR�GL���PHVL��
4XHVWD�SURYD�VX�FY�-LQWDR�KD�YDOXWDWR�FRQFHQWUD]LRQL�GL�/0$�����63�LQWHUPHGLH�ULVSHWWR�

DOOH� SURYH�SUHFHGHQWL�� ,� GDWL�GHL� ULOLHYL� VRQR� ULSRUWDWL� QHOOH� WDEHOOH� �� H� ��� ULVSHWWLYDPHQWH�SHU�
VHOHWWLYLWj� HG� HIILFDFLD�� )LQ� GDO� SULPR� ULOLHYR� GL� VHOHWWLYLWj� O¶LQFLGHQ]D� GHL� VLQWRPL� GL�
ILWRWRVVLFLWj�VRQR�VWDWL�SURVVLPL�R�SDUL�DO������SHU�WXWWH�OH�WHVL�WUDWWDWH��DG�HFFH]LRQH�GL�TXHOOD�
DOOR� ������$QFKH� LQ� TXHVWD� SURYD� FRPXQTXH� OD� VHYHULWj� UHJLVWUDWD� q� VWDWD� GL�PRGHVWD� HQWLWj��
PRVWUDQGR�XQD�WHQGHQ]LDOH�UHOD]LRQH�SRVLWLYD�HIIHWWR�GRVH��,�ULOLHYL�GL�HIILFDFLD�KDQQR�PRVWUDWR�
XQ� OLYHOOR�GL�PDODWWLD� VLPLOH�D�TXHOOR�RWWHQXWR�QHOOD�SURYD���� LQ�TXHVWR�FDVR� OH� WHVL�DOOR�����H�
�����QRQ�VL�VRQR�GLIIHUHQ]LDWH�GDO�WHVWLPRQH�QRQ�WUDWWDWR�VLD�LQ�WHUPLQL�GL�LQFLGHQ]D�FKH�GL�,0��
$O�FRQWUDULR��OH�FRQFHQWUD]LRQL�SL��DOWH�KDQQR�IRUQLWR�XQ¶HIILFDFLD�FUHVFHQWH��
�

7DEHOOD����3URYD���LQ�VHUUD�±�FY�-LQWDR���PHVL��5LVXOWDWL�GHL�ULOLHYL�GL�VHOHWWLYLWj��PHGLD�r�'6���
LQFLGHQ]D��Q��GL�IRJOLH�FRQ�VLQWRPL��H�VHYHULWj��VXSHUILFLH�IRJOLDUH�VLQWRPDWLFD��
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3URYD���LQ�VHUUD�±�3YU�=HV\����GL����PHVL��
8Q¶XQLFD�SURYD�LQ�FRQGL]LRQL�FRQWUROODWH�q�VWDWD�UHDOL]]DWD�VXOOD�FY�3YU�=HV\�����GHOO¶HWj�GL�

���PHVL��,�ULOLHYL�GL�VHOHWWLYLWj�VRQR�ULSRUWDWL�LQ�WDEHOOD����PHQWUH�TXHOOL�GL�HIILFDFLD�LQ�WDEHOOD����
$QDORJDPHQWH� D� TXDQWR� RVVHUYDWR� VXOOD� FY� -LQWDR�� DQFKH� LQ� TXHVWR� FDVR� VRQR� VWDWL� UHJLVWUDWL�
VLQWRPL� GL� ILWRWRVVLFLWj� �LQFLGHQ]D� SURVVLPD� R� SDUL� DO� ������� /D� VHYHULWj� q� FRUUHODWD�
SRVLWLYDPHQWH� FRQ� OD� FRQFHQWUD]LRQH� LPSLHJDWD�� 3HU� TXDQWR� FRQFHUQH� L� ULOLHYL� GL� HIILFDFLD��
O¶LQIH]LRQH� DUWLILFLDOH� KD� SHUPHVVR� GL� RWWHQHUH�� D� �� VHWWLPDQH� GL� GLVWDQ]D�� XQ¶LQFLGHQ]D� GHOOD�
PDODWWLD�GHO������FRQ�XQ�,0�SDUL�D�����D�FDULFR�GHO�WHVWLPRQH�WUDWWDWR�FRQ�DFTXD��$���VHWWLPDQH�
GDOO¶LQRFXOD]LRQH�� VHPSUH� VXO� WHVWLPRQH� QRQ� WUDWWDWR�� L� VLQWRPL� GL� 3VD� VRQR� LQFUHPHQWDWL��
UDJJLXQJHQGR�XQ¶LQFLGHQ]D�GHO�����H�XQ�,0�GL������7XWWH�OH�WHVL�WUDWWDWH�VL�GLIIHUHQ]LDQR�GDO�
WHVWLPRQH� FRPH� ,0�� FRQ�XQ¶HIILFDFLD� VRGGLVIDFHQWH�GHOOH� FRQFHQWUD]LRQL�PDJJLRUL� DOO¶���� OD�
FRQFHQWUD]LRQH� GHO� ���KD� UDJJLXQWR� LO� ����GL� HIILFDFLD� LQ� WHUPLQL� GL� LQFLGHQ]D� H� LO� ���� LQ�
WHUPLQL�GL�VHYHULWj��PHQWUH�OH�DSSOLFD]LRQL�DO����H����KDQQR�PRVWUDWR�DWWLYLWj�PLJOLRUH��
�

7DEHOOD����3URYD���LQ�VHUUD�±�FY�3YU�=HV\�������PHVL��5LVXOWDWL�GHL�ULOLHYL�GL�VHOHWWLYLWj��PHGLD�
r�'6���LQFLGHQ]D��Q��GL�IRJOLH�FRQ�VLQWRPL��H�VHYHULWj��VXSHUILFLH�IRJOLDUH�VLQWRPDWLFD��
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3URYD���LQ�FDPSR�±�DQQR�������FY�+D\ZDUG�
/H�DSSOLFD]LRQL�VRQR�LQL]LDWH�D�URWWXUD�JHPPH�LQL]LR�JHUPRJOLDPHQWR�����PDU]R��DSSOLFDQGR�

VX�WXWWH�OH�WHVL�WUDWWDWH�LO�IRUPXODWR�%RUGRIORZ�1HZ��/H�WHVL�VL�VRQR�GLIIHUHQ]LDWH�QHL�WUDWWDPHQWL�
VXFFHVVLYL��/0$�����63�LQ� OLQHD�HIILFDFLD�q� VWDWR�DSSOLFDWR� LQ�VHJXLWR�DJOL�HYHQWL�SLRYRVL�R�
FRQ�WXUQL�ELVHWWLPDQDOL�LQ�DVVHQ]D�GL�SLRJJH�LO���������DSULOH�H�����������PDJJLR��%RUGRIORZ�
1HZ� VHPSUH� LQ� HIILFDFLD� q� VWDWR� DSSOLFDWR� D� FDGHQ]D� VHWWLPDQDOH� LQ� SUHYLVLRQH� GL� SLRJJLD�
RSSXUH�RJQL�GXH�VHWWLPDQH�LO���������DSULOH�H���������PDJJLR��OD�VWUDWHJLD�³PLVWD´�KD�SUHYLVWR�
O¶DSSOLFD]LRQH�GL�%RUGRIORZ�1HZ�������DSULOH�������PDJJLR��R�/0$�����63�����DSULOH�����
PDJJLR��LQ�EDVH�DOO¶DQGDPHQWR�PHWHRURORJLFR���
$�FDXVD�GHOOH�FRQGL]LRQL�DPELHQWDOL�VIDYRUHYROL�DOOR� VYLOXSSR�GHOOD�PDODWWLD�� QHO������QRQ�

VRQR�VWDWL�RWWHQXWL�ULVXOWDWL�XWLOL�SHU�YDOXWDUH�O¶DWWLYLWj�GL�/0$�����63��/H�HOHYDWH�WHPSHUDWXUH�
SULPDYHULOL� �FRQ� SLFFKL� GL� ���&� DG� DSULOH��� FRPELQDWH� FRQ� SLRJJH� VFDUVH�� KDQQR� VIDYRULWR� OH�
LQIH]LRQL�GL�3VD��FRPSRUWDQGR�XQ�EDVVR�DWWDFFR�LQ�WXWWL�JOL�DFWLQLGLHWL�GHOO¶DUHDOH��QHO�WHVWLPRQH�
QRQ�WUDWWDWR�D�PHWj�PDJJLR�O¶LQFLGHQ]D�GHOOD�PDODWWLD�VXL�ERWWRQL�ILRUDOL�HUD�GHOOR�������PHQWUH�
D�LQL]LR�JLXQJR�VXOOH�IRJOLH�HUD�GHO�������FRQ�XQD�VHYHULWj�PHGLD�GL��������,�ULVXOWDWL�QRQ�VRQR�
SHUWDQWR�ULSRUWDWL�QHO�SUHVHQWH�ODYRUR��
�
�

3URYD���LQ�FDPSR�±�DQQR�������FY�+D\ZDUG�
/H� DSSOLFD]LRQL� VSHULPHQWDOL� VRQR� LQL]LDWH� LO� ���PDU]R�� /D� WHVL� �� �/0$� ���� 63� LQ� OLQHD�

HIILFDFLD��KD�ULFHYXWR���DSSOLFD]LRQL�D�������RUH�SRVW�HYHQWR�SLRYRVR�R�FRQ�WXUQL�ELVHWWLPDQDOL��
LO����PDU]R����������������DSULOH�H������PDJJLR��/D�WHVL����3ROWLJOLD�0DQLFD����:*�LQ�OLQHD�
HIILFDFLD�� KD� ULFHYXWR�� DQDORJDPHQWH�� �� DSSOLFD]LRQL�� FRQ� LQWHUYHQWL� LQ� SUHYLVLRQH� GL� SLRJJLD�
�������RUH�SUH�HYHQWR�SLRYRVR��R�RJQL�GXH� VHWWLPDQH�� ���PDU]R��������������� DSULOH� H������
PDJJLR��3HU�OH�DOWUH�WHVL��VWUDWHJLH�FRPELQDWH�GL�3ROWLJOLD�0DQLFD�H�/0$��VRQR�VWDWH�VHJXLWH�OH�
VWHVVH�WHPSLVWLFKH�GL�LQWHUYHQWR����DSSOLFD]LRQL�FRQ�3ROWLJOLD�0DQLFD����:*�VHJXLWH�GD���FRQ�
/0$�����63��WHVL����R�YLFHYHUVD��WHVL�����,�ULVXOWDWL�VRQR�ULSRUWDWL�LQ�WDEHOOD�����/D�SUHVHQ]D�GL�
QHFURVL�EDWWHULFKH�VXL�ERWWRQL�ILRUDOL�KD�SHUPHVVR�GL�GLIIHUHQ]LDUH�WXWWH�OH�WHVL�GDO�WHVWLPRQH�QRQ�
WUDWWDWR��FKH�SUHVHQWDYD� LQ�PHGLD� LO�����GL� ILRUL� FROSLWL�� $QFKH�SHU� L� VLQWRPL� IRJOLDUL�� OH� WHVL�
WUDWWDWH�VL�GLIIHUHQ]LDQR�GDO�WHVWLPRQH�PD�QRQ�WUD�ORUR��/¶LQFLGHQ]D�ULOHYDWD�DO�PRPHQWR�GHO����
ULOLHYR�QHO�WHVWLPRQH�QRQ�WUDWWDWR�q�VWDWD�SDUL�DO��������FRQ�XQD�VXSHUILFLH�IRJOLDUH�VLQWRPDWLFD�
GHO�������/¶HIILFDFLD��FRPH�ULGX]LRQH�GHOO¶LQFLGHQ]D��GHOOH�WHVL�WUDWWDWH�VL�DWWHVWD�DO��������QHO�
��� ULOLHYR� H� GLPLQXLVFH� DO� ������� DO� ��� ULOLHYR� �FRPSOLFL� OH� SLRJJH� GHO� ������PDJJLR�� QRQ�
FRSHUWH�GD�DSSOLFD]LRQL���SHU�TXDQWR�ULJXDUGD�OD�VHYHULWj�VXOOH�IRJOLH��O¶HIILFDFLD�q�SURVVLPD�DO�
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7DEHOOD�����3URYD���LQ�FDPSR�±�FY�+D\ZDUG��5LVXOWDWL�GHL�ULOLHYL�GL�HIILFDFLD��PHGLD�r�'6��

7HVL�
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����$�OHWWHUH�GLYHUVH�FRUULVSRQGH�XQD�GLIIHUHQ]D�VWDWLVWLFDPHQWH�VLJQLILFDWLYD��S�d��������7HVW�61.�
����*UDGR�G¶D]LRQH�SHUFHQWXDOH�FDOFRODWR�VHFRQGR�$EERWW�

�
&21&/86,21,�

/H� SURYH� FRQGRWWH� QHO� ELHQQLR� ���������� KDQQR� SHUPHVVR� GL� DPSOLDUH� OH� FRQRVFHQ]H�
UHODWLYH� DOO¶DWWLYLWj� GHO� VROIDWR� GRGHFDLGUDWR� GL� DOOXPLQLR� H� SRWDVVLR�� YDOXWDQGR� JOL� DVSHWWL� GL�
VHOHWWLYLWj� HG� HIILFDFLD� FRQWUR� 3VD� VXOOH� DWWXDOL� FY FRPPHUFLDOL� GL� A. chinensis LQ� VHUUD��
3DUDOOHODPHQWH�VRQR�VWDWH�FRQGRWWH�SURYH�GL�HIILFDFLD�VX�A.�deliciosa LQ�FDPSR. 
&RQ�LO�SUHVHQWH�ODYRUR�q�VWDWD�FRQIHUPDWD�OD�EXRQD�HIILFDFLD�GL�/0$�����63�QHO�FRQWHQHUH�L�

VLQWRPL�GL�3VD��
$�FDULFR�GL� DFWLQLGLD� D� SROSD�JLDOOD� LO� SURGRWWR� LQ�SURYD� QRQ�KD� FDXVDWR� JUDYL� SUREOHPL�GL�

ILWRWRVVLFLWj�� RWWHQHQGR� L� PHGHVLPL� ULVXOWDWL� UHJLVWUDWL� LQ� SDVVDWR� QHOOH� SURYH� VSHULPHQWDOL� LQ�
DPELHQWH� FRQWUROODWR� VX� NLZL� YHUGH� �GDWL� QRQ� SXEEOLFDWL��� ,Q� SDUWLFRODUH�� OD� ILWRWRVVLFLWj�
UHJLVWUDWD�q� UHODWLYDPHQWH�DOWD� LQ� WHUPLQL�GL� LQFLGHQ]D��HQIDWL]]DWD�GDOOD�FRQGL]LRQH�GL� VHUUD�H�
GDOO¶HWj�GHOOH�SLDQWLQH�LQ�SURYD��PD�FRPXQTXH�q�GHFLVDPHQWH�WUDVFXUDELOH�LQ�WHUPLQL�GL�VHYHULWj�
�VRSUDWWXWWR� DOOH� FRQFHQWUD]LRQL� SL�� EDVVH�� H� QRQ� FRPSRUWD� XQ� UHDOH� SUREOHPD� GL� VHOHWWLYLWj�
FROWXUDOH��/H�SURYH�GL�HIILFDFLD�LQ�VHUUD�KDQQR�FRQIHUPDWR�O¶LQWHUHVVDQWH�DWWLYLWj�GL�/0$�����
63� QHO� FRQWHQHUH� OD� VLQWRPDWRORJLD� IRJOLDUH� GRYXWD� D� 3VD� VLD� SHU� OD� FY� -LQWDR� FKH� SHU� 3YU�
=HV\�����FRQ�XQD�UHOD]LRQH�SRVLWLYD�WUD�HIILFDFLD�H�FRQFHQWUD]LRQH�LPSLHJDWD��,QGLFDWLYDPHQWH�
OD� FRQFHQWUD]LRQH� DO� ������� q� LO� JLXVWR� FRPSURPHVVR� FKH� JDUDQWLVFH� XQD� VRGGLVIDFHQWH�
SURWH]LRQH� GDOOD� EDWWHULRVL� VHQ]D� GHWHUPLQDUH� GDQQL� GL� ILWRWRVVLFLWj� DOOD� FROWXUD� �PHGHVLPD�
FRQFHQWUD]LRQH� DSSOLFDWD� LQ� FDPSR� VX� NLZL� YHUGH��� 7DOL� ULVXOWDWL� FRVWLWXLUDQQR� OD� EDVH� SHU�
SURVHJXLUH�JOL�VWXGL�GHOO¶DWWLYLWj�GHO�IRUPXODWR�LQ�FDPSR�VX�A. chinensis��
/H�SURYH�GL�VWUDWHJLD�VX�A. deliciosa�KDQQR�SHUPHVVR�GL�YDOXWDUH�O¶HIILFDFLD�GL�/0$�����63�

DSSOLFDWR� QRQ� VROR� D� FRQIURQWR� FRQ� IRUPXODWL� UDPHLFL�PD� VRSUDWWXWWR�� SL�� UHDOLVWLFDPHQWH�� LQ�
VWUDWHJLD�FRQ�HVVL��,�GDWL�XWLOL�DL�ILQL�GHOOR�VWXGLR�VRQR�GHO�������LO�SURGRWWR�LQ�SURYD�q�LQ�JUDGR�
GL�ULGXUUH�VLJQLILFDWLYDPHQWH�L�VLQWRPL�VX�ILRUL�H�IRJOLH�GHOOD�FY�+D\ZDUG�ULVSHWWR�DO�WHVWLPRQH�
QRQ� WUDWWDWR�� ,QROWUH�QRQ�VRQR�HPHUVH�GLIIHUHQ]H� WUD� OH� VWUDWHJLH�H� L�SURGRWWL�DSSOLFDWL� LQ� OLQHD�
HIILFDFLD��/0$�����63�KD�XQ¶DWWLYLWj�DQDORJD�DO�UDPH�H�TXDORUD�LQVHULWR�QHOOH�OLQHH�GL�GLIHVD�
SRWUHEEH�ULGXUQH�O¶XWLOL]]R��D�SDULWj�GL�HIILFDFLD��
,�GDWL�RWWHQXWL� VRQR� LPSRUWDQWL�SRLFKp��FRQVLGHUDWH� OH�QRWHYROL�SRWHQ]LDOLWj�GHOOD�PROHFROD�� LQ�
IXWXUR� SRWUDQQR� HVVHUH� DOOD� EDVH� GL� QXRYH� DQDOLVL� SHU� YHULILFDUH� O¶HIILFDFLD� GL� /0$� QHL�
FRQIURQWL�GL�DOWUL�EDWWHUL�ILWRSDWRJHQL� 
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$QWRQLDFFL� /��� %XJLDQL� 5��� 5RVVL� 5��� &DYD]]D� )��� )UDQFHVFKHOOL� )��� 6FDQQDYLQL� 0��� ������

,PSLHJR� GL� SURGRWWL� GL� VLQWHVL� H� QDWXUDOL� QHOOD� GLIHVD� GDO� FDQFUR� EDWWHULFR� GHO� NLZL�
�Pseudomonas syringae�SY��actinidiae���Atti Giornate Fitopatologiche��������������

&ROOLQD�0���'RQDWL�,���%HUWDFFLQL�(���%UXQHOOL�$���6SLQHOOL�)���������*UHHQKRXVH�DVVD\V�RQ�WKH�
FRQWURO�RI�WKH�EDFWHULDO�FDQNHU�RI�NLZLIUXLW��Pseudomonas syringae�SY��actinidiae��Journal 
of Berry Research���������������

'RQDWL� ,���%XULDQL�*���&HOOLQL�$���0DXUL�6���&RVWD�*���6SLQHOOL�)���������1HZ� LQVLJKWV�RQ� WKH�
EDFWHULDO� FDQNHU� RI� NLZLIUXLW� �Pseudomonas syringae� SY�� actinidiae��� Journal of Berry 
Research�������������

3UHWL�0���0RQWDQDUL�0���)UDQFHVFKHOOL�)���&DYD]]D�)���1DUGLQL�(���7DPEXULQL�(���0DQXFFL�)���
3HOOLFRQL�)���$OOHJUL�$���)DJLROL�/���������(IILFDFLD�GL�/0$�����63��VROIDWR�GRGHFDLGUDWR�
GL�DOOXPLQLR�H�SRWDVVLR��QHL�FRQIURQWL�GL�Pseudomonas syringae�SY��actinidiae� LQ�(PLOLD�
5RPDJQD��Atti Giornate Fitopatologiche��������������

9DOHQWH� 0��� 2UWXJQR� &��� 7RVL� /��� 6FDQQDYLQL� 0��� 3HOOLFRQL� )��� )DJLROL� /��� 6FRUWLFKLQL� 0���
9LWWRQH�*���)LRULOOR�(���3UDGROHVL�*���'RQDWL�*���������%LRQ����:*��DFLEHQ]RODU�V�PHWK\O���
LQGXWWRUH� GHOOH� DXWRGLIHVH� GHOOD� SLDQWD�� HIILFDFLD� QHOOD� SUHYHQ]LRQH� GL� Pseudomonas 
syringae�SY��actinidiae VX�DFWLQLGLD��Atti Giornate Fitopatologiche��������������
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