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/D�GLIHVD�GHOOD�YLWH�QHL�FRQIURQWL�GL�Botrytis cinerea��DJHQWH�H]LRORJLFR�GHOOD�PXIID�JULJLD��VL�
EDVD�SULQFLSDOPHQWH�VXOOO¶LPSLHJR�GL�IXQJLFLGL�PRQRVLWR��3HU�JHVWLUH�DO�PHJOLR�OD�UHVLVWHQ]D�DL�
IXQJLFLGL� q� LPSRUWDQWH� FRQRVFHUH� VLD� O¶HQWLWj� GHO� SUREOHPD� FKH� OD� VXD� RULJLQH�� 1HO� SUHVHQWH�
ODYRUR�VRQR�VWDWL�LVRODWL�LQ�/RPEDUGLD�����FHSSL�GL�B. cinerea�SHU�OD�YDOXWD]LRQH�GHO�SURILOR�GL�
VHQVLELOLWj�QHL�FRQIURQWL�GL�ERVFDOLG��IHQKH[DPLG��F\SURGLQLO�H�IOXGLR[RQLO�H�SHU�LO�PHFFDQLVPR�
JHQHWLFR� GL� UHVLVWHQ]D�� /D� UHVLVWHQ]D� D� ERVFDOLG�� SUHVHQWH� QHO� ��� GHL� FHSSL�� q� ULVXOWDWD�
SULQFLSDOPHQWH�DVVRFLDWD�DOOD�PXWD]LRQH�+���5�<�GHO�JHQH�sdh%��/D�UHVLVWHQ]D�D�IHQKH[DPLG�
������GHL�FHSSL���q�ULVXOWDWD�DVVRFLDWD�DOOD�PXWD]LRQH�3���6�QHO�JHQH�erg27��,O���H�LO����GHL�
FHSSL�VRQR�ULVXOWDWL�UHVLVWHQWL�ULVSHWWLYDPHQWH�D�F\SURGLQLO�H�IOXGLR[RQLO��4XHVWL�XOWLPL�VL�VRQR�
FRQFHQWUDWL�SULQFLSDOPHQWH�QHOOD�SURYLQFLD�GL�6RQGULR��1HVVXQD�PXWD]LRQH�D�OLYHOOR�GHO�IDWWRUH�
WUDVFUL]LRQDOH�mrr��q�VWDWD�ULVFRQWUDWD�QHL�FHSSL�UHVLVWHQWL�D�IOXGLR[RQLO�Qp�LQ�TXHOOL�UHVLVWHQWL�D�
SL�� FODVVL� GL� IXQJLFLGL�� ,Q� FRQFOXVLRQH�� QRQRVWDQWH� OD� ULGRWWD� IUHTXHQ]D�GHL� FHSSL� UHVLVWHQWL�� L�
PHFFDQLVPL� GL� UHVLVWHQ]D� H� OD� ORFDOL]]D]LRQH� JHRJUDILFD� GHL� FHSSL� UHVLVWHQWL� VXJJHULVFRQR� OD�
QHFHVVLWj�GL�LPSOHPHQWDUH�OH�VWUDWHJLH�DQWLUHVLVWHQ]D�D�OLYHOOR�ORFDOH��QRQ�VROR�UHJLRQDOH���
3DUROH� FKLDYH�� ERWULWH�� VWUDWHJLH� DQWLUHVLVWHQ]D�� PRQLWRUDJJLR� GHOOD� UHVLVWHQ]D�� VHQVLELOLWj� DL�
IXQJLFLGL��
�
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*UH\�PROG��FDXVHG�E\�Botrytis cinerea��LV�PDLQO\�FRQWUROOHG�E\�DSSO\LQJ�VLQJOH�VLWH�IXQJLFLGHV�
LQ�YLQH\DUG��0RQLWRULQJ� IXQJLFLGH� UHVLVWDQFH�DQG� LQYHVWLJDWLQJ� WKH�PHFKDQLVPV�RI� UHVLVWDQFH�
DUH� NH\� IDFWRUV� IRU� D� UDWLRQDO�PDQDJHPHQW� RI� UHVLVWDQFH� LQ� RSHQ� ILHOG�� ,Q� WKLV� VWXG\�� ����B. 
cinerea� VWUDLQV� ZHUH� LVRODWHG� LQ� YLQH\DUGV� RI� QRUWKHUQ� ,WDO\� �/RPEDUG\� UHJLRQ�� IRU� WKH�
FKDUDFWHUL]DWLRQ�RI�VHQVLWLYLW\�WR�ERVFDOLG��IHQKH[DPLG��F\SURGLQLO�DQG�IOXGLR[RQLO�DQG�IRU�WKH�
SRLQW� PXWDWLRQV� DVVRFLDWHG� ZLWK� UHVLVWDQFH�� 5HVLVWDQFH� WR� ERVFDOLG� ���� RI� WKH� VWUDLQV�� ZDV�
PDLQO\�GXH�WR�+���5�<�PXWDWLRQV�DW�sdh%�JHQH��ZKLOH�UHVLVWDQFH�WR�IHQKH[DPLG�������RI�WKH�
VWUDLQV��ZDV�GXH� WR�3���6�PXWDWLRQ� LQ�erg27� JHQH��5HVLVWDQFH� WR� F\SURGLQLO� DQG� IOXGLR[RQLO�
ZDV�IRXQG�LQ���DQG����RI�WKH�VWUDLQV��UHVSHFWLYHO\��1HLWKHU�VWUDLQV�UHVLVWDQW�WR�IOXGLR[RQLO�QRU�
PXOWLGUXJ�UHVLVWDQW�VWUDLQV�VKRZHG�PXWDWLRQV�DW�mrr1�WUDQVFULSWLRQ�IDFWRU��,Q�FRQFOXVLRQ�� ILHOG�
SRSXODWLRQV� RI� B. cinerea� VKRZHG� UHODWLYHO\� ORZ� IUHTXHQF\� RI� UHVLVWDQFH�� EXW� WKH� JHQHWLF�
PHFKDQLVPV� RI� UHVLVWDQFH� DQG� WKH� JHRJUDSKLF� ORFDOL]DWLRQ� RI� UHVLVWDQW� VWUDLQV� VXJJHVW� WKDW�
UHVLVWDQFH�PDQDJHPHQW�VKRXOG�EH�LPSOHPHQWHG�ERW�DW�ORFDO�DQG�UHJLRQDO�OHYHOV���
.H\ZRUGV��JUH\�PROG��GLVHDVH�PDQDJHPHQW��DQWL�UHVLVWDQFH�VWUDWHJ\��IXQJLFLGH�VHQVLWLYLW\�
�

,1752'8=,21(�
Botrytis cinerea� 3HUV��� DJHQWH� H]LRORJLFR� GHOOD� PXIID� JULJLD�� q� XQ� IXQJR� ILWRSDWRJHQR� LQ�

JUDGR�GL�DWWDFFDUH�XQ�HOHYDWR�QXPHUR�GL�RVSLWL��WUD�FXL�OD�YLWH��,�JUDYL�GDQQL�FKH�LO�SDWRJHQR�SXz�
FDXVDUH� DOOD� YLWH� YHQJRQR� FRQWHQXWL�� QHJOL� DUHDOL� D� ULVFKLR� GL� LQIH]LRQH�� PHGLDQWH� DGHJXDWH�
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SUDWLFKH� DJURQRPLFKH� H� FRQ� O¶LPSLHJR� GL� IXQJLFLGL� DQWLERWULWLFL� D� PHFFDQLVPR� G¶D]LRQH�
PRQRVLWR��4XHVWL�XOWLPL�VL�ULYHODQR�VSHVVR�O¶XQLFR�PH]]R�GL�FRQWUROOR�YHUDPHQWH�HIILFDFH�SHU�
FRQWUDVWDUH�LO�SDWRJHQR��7XWWDYLD�LO�ORUR�XWLOL]]R��VH�QRQ�UD]LRQDOPHQWH�HIIHWWXDWR��FRPSRUWD�OD�
VHOH]LRQH�GL�FHSSL�UHVLVWHQWL�OD�FXL�GLIIXVLRQH�LQFRQWUROODWD�SXz�FRQGXUUH�D�FDOL�GL�HIILFDFLD�GHO�
SURGRWWR�LQ�SLHQR�FDPSR��3HU�JHVWLUH�DO�PHJOLR�OD�GLIHVD�GHOOD�FROWXUD�H�SUHVHUYDUH�O¶HIILFDFLD�
GHL� SURGRWWL� q� LPSRUWDQWH� FRQRVFHUH� VLD� O¶HQWLWj� GHO� SUREOHPD� FKH� OD� VXD� RULJLQH�� /D�
FDUDWWHUL]]D]LRQH� GL� XQD� SRSROD]LRQH� GL� PLFHWL� ILWRSDWRJHQL� ULVXOWD� LPSRUWDQWH� SHU�
FRPSUHQGHUQH�OH�GLQDPLFKH�GL�HYROX]LRQH��FKH�SRVVRQR�LQIOXHQ]DUH�OD�GLIHVD�VWHVVD���
/D� SUHVHQ]D� GL� FHSSL� UHVLVWHQWL� DL� IXQJLFLGL� LPSLHJDWL� LQ� YLWLFROWXUD� q� VWDWD� DPSLDPHQWH�

GLPRVWUDWD�LQ�,WDOLD��'H�0LFFROLV�$QJHOLQL�HW�DO���������9HUFHVL�HW�DO���������3DQHELDQFR�HW�DO���
������ &DPSLD� HW� DO��� ������%HUWHWWL� HW� DO��� ������� /D� UHVLVWHQ]D� DL� IXQJLFLGL� LQ� B. cinerea q�
DVVRFLDWD� D� PXWD]LRQL� SXQWLIRUPL� QHL� JHQL� FKH� FRGLILFDQR� SHU� LO� target� GHO� IXQJLFLGD� R� DOOD�
VRYUDHVSUHVVLRQH� GHL� WUDVSRUWDWRUL� $%&�� LQ� JUDGR� GL� HVSHOOHUH� LO� IXQJLFLGD� GDOOD� VWUXWWXUD�
IXQJLQD��UHQGHQGROR�GL�IDWWR�LQHIILFDFH��0XWD]LRQL�QHL�JHQL�sdh%��sdh&�H�sdh'��FRGLILFDQWL�SHU�
OH� VXEXQLWj� %�� &� H� '� GHOO¶HQ]LPD� VXFFLQDWR� GHLGURJHQDVL�� VRQR� VWDWH� ULSRUWDWH� SHU� TXDQWR�
ULJXDUGD� FHSSL� UHVLVWHQWL� D� ERVFDOLG� �*UDENH� HW� DO��� �������PHQWUH�PXWD]LRQL� QHO� JHQH� erg27�
FRGLILFDQWH� OD� &��FKHWR�ULGXWWDVL� VRQR� VWDWH� ULVFRQWUDWH� LQ� FHSSL� UHVLVWHQWL� D� IHQKH[DPLG�
�*UDENH�HW�DO����������,QROWUH��PXWD]LRQL�D�OLYHOOR�GHO�IDWWRUH�WUDVFUL]LRQDOH�mrr1��DVVRFLDWR�DOOD�
VRYUDHVSUHVVLRQH�GL�JHQL�FRLQYROWL�QHOO¶HVSXOVLRQH�GHO�IXQJLFLGD��VRQR�VWDWH�GHVFULWWH�SHU�L�FHSSL�
FKH� KDQQR� GLPRVWUDWR� GL� HVVHUH� UHVLVWHQWL� D� IOXGLR[RQLO� H� D� SL�� VRVWDQ]H� DWWLYH�
FRQWHPSRUDQHDPHQWH� �/HURFK�HW� DO����������/D�SUHVHQ]D�GL�PXWD]LRQL� QHO� JHQRPD�� VWDELOL� HG�
HUHGLWDELOL�� q� XQR� GHL�PHFFDQLVPL� SL�� LPSRUWDQWL� GL� UHVLVWHQ]D� �'H�0LFFROLV� $QJHOLQL� HW� DO���
�������
1HOO¶DPELWR�GL�XQ�SURJHWWR�GL�PRQLWRUDJJLR�WULHQQDOH��QXPHURVL�FHSSL�GL�B. cinerea�� LVRODWL�

GD�YLJQHWL�XELFDWL�LQ�GLYHUVH�SURYLQFH�ORPEDUGH��VRQR�VWDWL�FDUDWWHUL]]DWL�SHU�TXDQWR�FRQFHUQH�LO�
SURILOR�GL�VHQVLELOLWj�D�TXDWWUR�VRVWDQ]H�DWWLYH�DQWLERWULWLFKH��ERVFDOLG��IHQKH[DPLG��F\SURGLQLO�H�
IOXGLR[RQLO��DSSDUWHQHQWL�DOOH�FODVVL�DWWXDOPHQWH�XWLOL]]DWH�QHO�FRQWHVWR�YLWLFROR��,�FHSSL�ULVXOWDWL�
UHVLVWHQWL� D� ERVFDOLG�� IHQKH[DPLG�� IOXGLR[RQLO� H� SL�� LQ� JHQHUDOH� D� SL�� FODVVL� GL� IXQJLFLGL�
FRQWHPSRUDQHDPHQWH�VRQR�VWDWL�VRWWRSRVWL�DG�DQDOLVL�JHQHWLFD�SHU�LGHQWLILFDUH�OD�SUHVHQ]D�GHOOH�
PXWD]LRQL�DVVRFLDWH�DOOD� UHVLVWHQ]D�ULSRUWDWH� LQ� OHWWHUDWXUD� �*UDENH�HW�DO���������/HURFK�HW�DO���
�������
�
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�
,VRODPHQWR�H�FDUDWWHUL]]D]LRQH�GHL�FHSSL�SHU�OD�VHQVLELOLWj�DL�IXQJLFLGL�
&HSSL�PRQR�FRQLGLFL�GL�B. cinerea�VRQR�VWDWL�LVRODWL�GD�FDPSLRQL�GL�JUDSSROL�LQIHWWL�UDFFROWL�

GXUDQWH� LO� SHULRGR� GL� YHQGHPPLD� LQ� ��� GLYHUVL� YLJQHWL� VLWXDWL� QHOOH� SULQFLSDOL� DUHH� YLWLFROH�
ORPEDUGH��WUD�OH�SURYLQFH�GL�%UHVFLD��0DQWRYD��3DYLD�H�6RQGULR��,Q�WRWDOH�VRQR�VWDWL�LVRODWL�����
FHSSL������GHL�TXDOL�VRQR�VWDWL�FDUDWWHUL]]DWL�SHU�OD�UHVLVWHQ]D�D�ERVFDOLG�H�IHQKH[DPLG������D�
F\SURGLQLO� H� ���� D� IOXGLR[RQLO� VHFRQGR� LO�PHWRGR�GHVFULWWR�GD�&DPSLD� HW� DO�� ��������/¶(&���
�FRQFHQWUD]LRQH� GL� IXQJLFLGD� LQ� JUDGR� GL� LQLELUH� OD� FUHVFLWD� PLFHOLDUH� QHOOD� PLVXUD� GHO� ����
ULVSHWWR� DO� FRQWUROOR�� q� VWDWD� FDOFRODWD� SHU� FLDVFXQ� FHSSR� H� IXQJLFLGD�� ,O� IDWWRUH� GL� UHVLVWHQ]D�
�)5��q�VWDWR�FDOFRODWR�SHU�FLDVFXQ�IXQJLFLGD�GLYLGHQGR�LO�YDORUH�GL�(&���GHO�FHSSR�SHU�TXHOOR�GL�
FHSSL� VHQVLELOL�GL� ULIHULPHQWR��&HSSL�FRQ�)5!���VRQR�VWDWL� FRQVLGHUDWL� UHVLVWHQWL� DO� IXQJLFLGD�
�&DPSLD�HW�DO���������2OLYHU�DQG�+HZLWW���������
�
�
�
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&DUDWWHUL]]D]LRQH�PROHFRODUH�GHOOD�UHVLVWHQ]D�
/D�FDUDWWHUL]]D]LRQH�PROHFRODUH�GHOOD�UHVLVWHQ]D�q�VWDWD�HIIHWWXDWD�PHGLDQWH�DPSOLILFD]LRQH�H�

VHTXHQ]LDPHQWR�GHOOH�VHJXHQWL�UHJLRQL�JHQLFKH��JHQL�sdh%��sdh&�H�sdh'��SHU�TXDQWR�ULJXDUGD�L�
FHSSL� UHVLVWHQWL� D� ERVFDOLG�� JHQH�erg27� SHU� TXDQWR� FRQFHUQH� L� FHSSL� UHVLVWHQWL� D� IHQKH[DPLG��
IDWWRUH�WUDVFUL]LRQDOH�mrr1�SHU�L�FHSSL�FKH�KDQQR�GLPRVWUDWR�GL�HVVHUH�UHVLVWHQWL�D�IOXGLR[RQLO�H�
D�F\SURGLQLO�IOXGLR[RQLO�FRQWHPSRUDQHDPHQWH��
�,Q� WRWDOH� VRQR� VWDWL� DQDOL]]DWL� ��� FHSSL� UHVLVWHQWL� D� ERVFDOLG�� �� D� IHQKH[DPLG� �XQR�

SURYHQLHQWH�GD�TXHVWR�VWXGLR����GD�XQR�VWXGLR�SUHFHGHQWH�VYROWR�GD�9HUFHVL� HW�DO������������D�
IOXGLR[RQLO�H���D�F\SURGLQLO�H�IOXGLR[RQLO��ROWUH�D�GXH�FHSSL�VHQVLELOL��,O�'1$�q�VWDWR�HVWUDWWR�
GDL� FHSSL� GL� B. cinerea� DWWUDYHUVR� LO� PHWRGR� VYLOXSSDWR� GD� 'H� 0LFFROLV� HW� DO�� ��������
TXDQWLILFDWR� DOOR� VSHWWURIRWRPHWUR� �1DQRGURS��1'������ H�GLOXLWR� ILQR� DOOD� FRQFHQWUD]LRQH�GL�
���QJ��/��/H�UHD]LRQL�GL�3&5�VRQR�VWDWH�HIIHWWXDWH�LQ�WHUPRFLFODWRUH��(SSHQGRUI�0DVWHUF\FOHU�
(S��(SSHQGRUI��0LODQR��LQ�XQ�YROXPH�GL�UHD]LRQH�GL�����/�FRQWHQHQWH��[�'UHDP�7DT�*UHHQ�
3&5�0DVWHU�0L[��7KHUPR�)LVKHU�6FLHQWLILF��������0�GL�FLDVFXQ�primer��WDEHOOD����H�����QJ�GL�
'1$�VHFRQGR�OH�VHJXHQWL�FRQGL]LRQL�GL�DPSOLILFD]LRQH����FLFOR�GL�GHQDWXUD]LRQH�D�����&�SHU���
PLQXWL�� ��� FLFOL� GL� GHQDWXUD]LRQH� D� ��� �&� SHU� ��� VHFRQGL�� DSSDLDPHQWR� DOOH� WHPSHUDWXUH� GL�
DQQHDOLQJ�ULSRUWDWH�LQ�WDEHOOD���SHU����VHFRQGL�HG�HVWHQVLRQH�D�����&�SHU���PLQXWR����FLFOR�GL�
HVWHQVLRQH� ILQDOH� D� ��� �&� SHU� ��PLQXWL�� ,� SURGRWWL� GL�3&5� VRQR� VWDWL� SXULILFDWL� H� VHTXHQ]LDWL�
VHFRQGR�PHWRGR� 6DQJHU� GD� (XURILQV�*HQRPLFV� �9LPRGURQH��0LODQR��� /H� VHTXHQ]H� RWWHQXWH�
VRQR� VWDWH� FRQIURQWDWH� FRQ� TXHOOH� GL� ULIHULPHQWR� PHGLDQWH� L� software� EODVWQ� H� EODVW[�
�KWWSV���EODVW�QFEL�QOP�QLK�JRY�%ODVW�FJL���
�

7DEHOOD� ��� (OHQFR� GHL� primer� LPSLHJDWL� QHOOD� JHQRWLSL]]D]LRQH� GHOOD� UHVLVWHQ]D� D� ERVFDOLG��
IOXGLR[RQLO�H�IHQKH[DPLG�H�WHPSHUDWXUH�GL�annealing��7D��
)XQJLFLGD� 7DUJHW� 3ULPHU� 6HTXHQ]D���¶��¶�� 7D�

��&��

%RVFDOLG� sdhB� .(6����I� $7**&7*&7&7&&*&$&$*� ���

 .(6����U� 7*&7$7&7&$7&$$*&&&&&7� �

sdhC� .(6����I� $7*7777&$&$*$*$*&$$&7&$$&� ���

 .(6����U� &7$&$$*$$$*&$$&&$$&*&� �

sdhD� .(6����I� $7**&77&$77&$7&$$$&&$7&� ���

 .(6����U� 77$7*&*&*&&$$$77&7777*� �

)OXGLR[RQLO� mrr1 0UU��VSH]�I� 7$7&**7&77*&$*7&&*&� ���

 0UU��3LUD�U� &&$&&$&$$7&77**$7&$77***$7&$*$$&&7*&� �

)HQKH[DPLG� erg27� .(6�����I� 7*&7&&&7$7$*777&$$&&� ���

 .(6�����U� $*&$$$$*$*777*$$&$**� �

 HUJ���%HJ�I� 7***$77$&&$&&$7***$*$&$$*7*� ���

 HUJ����XS�U� 7&**$***777**&77*7777*� �
�
$QDOLVL�VWDWLVWLFD�
,O�WHVW�GL�.UXVNDO�:DOOLV�q�VWDWR�LPSLHJDWR�SHU�YDOXWDUH�O¶HVLVWHQ]D�GL�GLIIHUHQ]H�VLJQLILFDWLYH�

QHOOH�GLVWULEX]LRQL�GHOOD�SHUFHQWXDOH�GL�FHSSL�UHVLVWHQWL�QHOOH�TXDWWUR�SURYLQFH��
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5,68/7$7,�
6HQVLELOLWj�DL�IXQJLFLGL�
/D� PDJJLRU� SDUWH� GHL� FHSSL� DQDOL]]DWL� �!����� q� ULVXOWDWD� VHQVLELOH� DL� TXDWWUR� IXQJLFLGL� LQ�

HVDPH��WDEHOOD����D�OLYHOOR�UHJLRQDOH�H�SURYLQFLDOH��VH�VL�HFFHWWXD�OD�SURYLQFLD�GL�6RQGULR�GRYH�
OD� SHUFHQWXDOH� GL� FHSSL� VHQVLELOL� D� IOXGLR[RQLO� VFHQGH� DOO¶����� $� OLYHOOR� SURYLQFLDOH�� OD�
SHUFHQWXDOH�GL�FHSSL�UHVLVWHQWL�KD�RVFLOODWR�WUD���H����SHU�TXDQWR�ULJXDUGD�ERVFDOLG��WUD�LO���HG�LO�
��� SHU� F\SURGLQLO�� WUD� �� H� ���� SHU� IOXGLR[RQLO� H� WUD� �� H� ����� SHU� IHQKH[DPLG�� 1HVVXQD�
GLIIHUHQ]D� VLJQLILFDWLYD� q� VWDWD� ULVFRQWUDWD� QHOOD� GLVWULEX]LRQH� GHL� YDORUL� GHL� FHSSL� UHVLVWHQWL�
GHOOH� GLYHUVH� SURYLQFH� SHU� TXDQWR� FRQFHUQH� ERVFDOLG�� F\SURGLQLO� H� IHQKH[DPLG� �����F�������
GI ���P!������� $O� FRQWUDULR�� VRQR� VWDWH� ULVFRQWUDWH� GLIIHUHQ]H� VLJQLILFDWLYH� WUD� SURYLQFH� SHU�
TXDQWR� ULJXDUGD� OD� SHUFHQWXDOH� GL� FHSSL� UHVLVWHQWL� D� IOXGLR[RQLO�� FKH� q� ULVXOWDWD�
VLJQLILFDWLYDPHQWH�PDJJLRUH��F� ������GI ���P���������QHOOD�SURYLQFLD�GL�6RQGULR��������/D�
PDJJLRU� SDUWH� GHL� FHSSL� UHVLVWHQWL� q� ULVXOWDWD� LQVHQVLELOH� DG� XQD� VLQJROD� VRVWDQ]D� DWWLYD��
VRODPHQWH���FHSSL�KDQQR�PRVWUDWR� UHVLVWHQ]D�D�GXH� VRVWDQ]H�DWWLYH�FRQWHPSRUDQHDPHQWH�� WUH�
FHSSL�LQVHQVLELOL�D�F\SURGLQLO�H�ERVFDOLG�H�GXH�D�F\SURGLQLO�H�IOXGLR[RQLO��
�

7DEHOOD� ��� 3HUFHQWXDOL� GL� FHSSL� VHQVLELOL� H� UHVLVWHQWL� D� ERVFDOLG�� F\SURGLQLO�� IOXGLR[RQLO� H�
IHQKH[DPLG�QHOOH�TXDWWUR�SURYLQFH�ORPEDUGH�H�QHOOD�UHJLRQH��
)XQJLFLGD� )HQRWLSR� %UHVFLD� 0DQWRYD� 3DYLD� 6RQGULR� 5HJLRQH�
%RVFDOLG� 6HQVLELOH� ��� ��� ��� ��� ���

5HVLVWHQWH� �� �� �� �� ��
&\SURGLQLO� 6HQVLELOH� ��� ��� ��� ��� ���

5HVLVWHQWH� �� �� �� �� ��
)OXGLR[RQLO� 6HQVLELOH� ��� ��� ��� ��� ���

5HVLVWHQWH� �� �� �� ��� ��
)HQKH[DPLG� 6HQVLELOH� ����� ���� ���� ���� �����

5HVLVWHQWH� ���� �� �� �� ����
�

&DUDWWHUL]]D]LRQH�PROHFRODUH�GHOOD�UHVLVWHQ]D�
/H�PXWD]LRQL�DVVRFLDWH�DOOD�UHVLVWHQ]D�ULVFRQWUDWH�LQ�TXHVWR�VWXGLR�VRQR�ULSRUWDWH�LQ�WDEHOOD����
*OL�LVRODWL�GL�B. cinerea UHVLVWHQWL�D�ERVFDOLG�VL�VRQR�FDUDWWHUL]]DWL�SHU�GXH�PXWD]LRQL�D�OLYHOOR�

GHO�FRGRQH�����GHO�JHQH�sdh%��+���<�H�+���5��/D�SULPD�PXWD]LRQH�q�VWDWD�ULOHYDWD�QHO�����
GHL�FHSSL�DQDOL]]DWL��OD�VHFRQGD�QHO�������'XH�PXWD]LRQL�QRQ�VLQRQLPH�D�FDULFR�GHL�JHQL�sdh&�
�$���)��H�sdh'��,���/��VRQR�VWDWH�ULVFRQWUDWH�QHL�FHSSL�UHVLVWHQWL�PD�QRQ�LQ�TXHOOL�VHQVLELOL�D�
ERVFDOLG��,Q�SDUWLFRODUH�� LO�FHSSR�����VL�q�FDUDWWHUL]]DWR�SHU�OD�FRQWHPSRUDQHD�SUHVHQ]D�GL�WUH�
PXWD]LRQL��+���5�SHU�TXDQWR�FRQFHUQH�LO�JHQH�sdh%��$���)�SHU�sdh&�H�,���/�SHU�sdh'��
*OL� LVRODWL� UHVLVWHQWL� D� IHQKH[DPLG�KDQQR�PRVWUDWR�R� OD�PXWD]LRQH�3���6� �GXH� FHSSL�� R� OD�

,���0��XQ�FHSSR��D�OLYHOOR�GHO�JHQH�erg27��WDEHOOD������
1HVVXQR� GHL� FHSSL� UHVLVWHQWL� D� IOXGLR[RQLO� GD� VROR� R� LQ� FRPELQD]LRQH� FRQ� F\SURGLQLO� KD�

PRVWUDWR� OD� GHOH]LRQH� GHOO¶DPLQRDFLGR� OHXFLQD� D� OLYHOOR� GHO� FRGRQH� ���� GHO� IDWWRUH� GL�
WUDVFUL]LRQH�mrr1. 
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7DEHOOD� ��� (OHQFR� GHL� FHSSL� H� GHOOH� PXWD]LRQL� ULVFRQWUDWH� D� FDULFR� GHL� JHQL� DVVRFLDWL� DOOD�
UHVLVWHQ]D�D�ERVFDOLG�H�IHQKH[DPLG�

&HSSR� )XQJLFLGD� *HQH� 0XWD]LRQH�
�������������� %RVFDOLG� sdh%� +���<�

��������������������������������������� %RVFDOLG� sdh%� +���5�
���� %RVFDOLG� sdh&� $���)�

�������������� %RVFDOLG� sdh'� ,���/�
��������� )HQKH[DPLG� erg27 3���6�
���� )HQKH[DPLG� erg27 ,���0�

&HSSL�FRQ�SL��PXWD]LRQL�VRQR�HYLGHQ]LDWL�GDOOD�VRWWROLQHDWXUD�
�

',6&866,21(�
,� ULVXOWDWL� RWWHQXWL� VXOOD� FDUDWWHUL]]D]LRQH� GHL� FHSSL� SHU� LO� SURILOR� GL� VHQVLELOLWj� D� ERVFDOLG��

F\SURGLQLO��IHQKH[DPLG�H�IOXGLR[RQLO�KDQQR�FRQVHQWLWR�GL�ULOHYDUH�XQD�EDVVD�IUHTXHQ]D�GL�FHSSL�
UHVLVWHQWL�DOO¶LQWHUQR�GHOOD�UHJLRQH�����������7DOH�ULVXOWDWR�SRWUHEEH�HVVHUH�DWWULEXLWR�DO�OLPLWDWR�
QXPHUR� GL� WUDWWDPHQWL� ����� SHU� VWDJLRQH�� HVHJXLWL� QHL� YLJQHWL� �&DPSLD� HW� DO��� �������
/¶HPHUJHQ]D� GHL� FHSSL� UHVLVWHQWL� DOO¶LQWHUQR� GL� XQD� SRSROD]LRQH� q�� LQIDWWL�� LO� ULVXOWDWR� GL� XQ�
IHQRPHQR� HYROXWLYR� FKH� VL� YHULILFD� ODGGRYH� VL� HVHUFLWL� XQ¶HOHYDWD� SUHVVLRQH� GL� VHOH]LRQH� QHL�
FRQIURQWL� GHL� FHSSL� UHVLVWHQWL� FRQ� LO� IUHTXHQWH� H� ULSHWXWR� XVR� GHO� IXQJLFLGD� R� GHOOD� FODVVH� GL�
IXQJLFLGL��:DONHU�HW�DO����������/D�OLPLWD]LRQH�GHO�QXPHUR�GL�DSSOLFD]LRQL�GL�IXQJLFLGD�SXz��LQ�
HIIHWWL�� FRQWULEXLUH� D� ULGXUUH� OD� VHOH]LRQH� GL� FHSSL� UHVLVWHQWL� �/L� HW� DO��� ������� $� OLYHOOR�
SURYLQFLDOH�� q� VWDWR� SRVVLELOH� ULOHYDUH� GLIIHUHQ]H� VLJQLILFDWLYH� QHOOD� GLVWULEX]LRQH� GHL� FHSSL�
UHVLVWHQWL� D� IOXGLR[RQLO�� FKH� VL� VRQR� FRQFHQWUDWL� SULQFLSDOPHQWH� QHL� YLJQHWL� DQDOL]]DWL� QHOOD�
SURYLQFLD�GL�6RQGULR��7DOH�ULVXOWDWR�SRWUHEEH�HVVHUH�LPSXWDELOH�DO�GLYHUVR�XWLOL]]R�GL�IRUPXODWL�
D�EDVH�GL�IHQLOSLUUROL�HIIHWWXDWR�QHOOH�GLYHUVH�SURYLQFH��PHQWUH�D�6RQGULR�LO�����GHL�YLJQHWL�q�
VWDWR�VRWWRSRVWR�D�WUDWWDPHQWL�FRQ�IOXGLR[RQLO��QHOOH�DOWUH�SURYLQFH�OD�SHUFHQWXDOH�q�ULVXOWDWD�SDUL�
DO�������
/D�PDJJLRU�SDUWH�GHL�FHSSL�UHVLVWHQWL�ULVFRQWUDWL�QHOOH�DQDOLVL�q�ULVXOWDWD�LQVHQVLELOH�D�XQ¶XQLFD�

VRVWDQ]D� DWWLYD�� VRODPHQWH� FLQTXH� FHSSL� VRQR� ULVXOWDWL� LQVHQVLELOL� D� GXH� VRVWDQ]H� DWWLYH�
FRQWHPSRUDQHDPHQWH� �F\SURGLQLO� H� IOXGLR[RQLO� R� F\SURGLQLO� H� ERVFDOLG��� /D� UHVLVWHQ]D� D� SL��
VRVWDQ]H� DWWLYH� LQ� FHSSL� GL� B. cinerea �multidrug resistance�� q� XQ� IHQRPHQR� DPSLDPHQWH�
ULSRUWDWR�LQ�OHWWHUDWXUD��:DONHU�HW�DO���������FKH�SXz�FRPSRUWDUH� VHUL�SUREOHPL�QHOOD�JHVWLRQH�
GHOOD� PDODWWLD�� 3HU� TXDQWR� ULJXDUGD� OD� /RPEDUGLD� TXHVWR� SUREOHPD� SRWUHEEH� DVVXPHUH�
LPSRUWDQ]D� SRLFKp� IRUPXODWL� D� EDVH� GL� F\SURGLQLO�� IOXGLR[RQLO� H� ERVFDOLG� VRQR� DPSLDPHQWH�
LPSLHJDWL�LQ�FDPSR��
/D�FDUDWWHUL]]D]LRQH�PROHFRODUH�GHL�FHSSL�KD�FRQVHQWLWR�GL�ULOHYDUH�OD�SUHVHQ]D�GL�PXWD]LRQL�

JHQHWLFKH� JLj� QRWH� LQ� OHWWHUDWXUD� D� FDULFR� GHL� JHQL� FKH� FRGLILFDQR� SHU� OH� SURWHLQH� target� GL�
ERVFDOLG��+���5�<�QHO�JHQH�sdh%��H�IHQKH[DPLG��3���6�H�,���0�QHO�JHQH�erg27���/¶HIIHWWLYR�
FRLQYROJLPHQWR�GHOOH�GXH�PXWD]LRQL�ULVFRQWUDWH�QHL�FHSSL�UHVLVWHQWL�D�ERVFDOLG��$���)�QHO�JHQH�
sdh&�H�,���/�QHO�JHQH�sdh'��QHO�IHQRPHQR�GHOOD�UHVLVWHQ]D�DQGUHEEH�XOWHULRUPHQWH�YHULILFDWR�
DQDOL]]DQGR�XQ�QXPHUR�PDJJLRUH�GL�FHSSL��8OWHULRUL�DSSURIRQGLPHQWL�VRQR��LQROWUH��QHFHVVDUL�
SHU� FKLDULUH� OD� QDWXUD� GHOOD� UHVLVWHQ]D� D� IOXGLR[RQLO� H� DL� FHSSL� multidrug� FKH� QRQ� KDQQR�
PRVWUDWR�PXWD]LRQL�D�FDULFR�GHO�IDWWRUH�WUDVFUL]LRQDOH�mrr1�FRPH�ULSRUWDWR�LQ�OHWWHUDWXUD��

�
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&21&/86,21,�
,Q� FRQFOXVLRQH�� LO� PRQLWRUDJJLR� GHOOD� UHVLVWHQ]D� KD� FRQVHQWLWR� GL� ULVFRQWUDUH� XQD� EDVVD�

IUHTXHQ]D�GL�FHSSL�UHVLVWHQWL��JHQHUDOPHQWH�FDUDWWHUL]]DWL�GD�PXWD]LRQL�JHQHWLFKH�DVVRFLDWH�DOOD�
UHVLVWHQ]D�� QHOOH� SRSROD]LRQL� ORPEDUGH� GL� B. cinerea.� 8OWHULRUL� LQGDJLQL� YDQQR� VYROWH� SHU�
PRQLWRUDUH� DWWHQWDPHQWH� O¶HYROX]LRQH� GHOOH� SRSROD]LRQL� H� SHU� LPSOHPHQWDUH� OH� VWUDWHJLH�
DQWLUHVLVWHQ]D�D�OLYHOOR�ORFDOH�H�UHJLRQDOH��
�
5LQJUD]LDPHQWL��
*OL� DXWRUL� GHVLGHUDQR� ULQJUD]LDUH� 1LFROD� 3DULVL�� 0DUWLQR� 6DOYHWWL�� (GXDUGR� 5L]]L� H� 0DWWHR�
3LQ]HWWD�SHU�O¶DLXWR�QHL�FDPSLRQDPHQWL�H�3DROD�&DPSLD�SHU�L�VDJJL�GL�VHQVLELOLWj�DL�IXQJLFLGL��

�
/$925,�&,7$7,��

%HUWHWWL� '��� 0RQFKLHUR� 0��� *DULEDOGL� $��� *XOOLQR� 0�/��� ������ 0RQLWRULQJ� DFWLYLWLHV� RQ�
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������Journal of Plant Diseases and Protection�'2,����������V�������������������
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DQG� IXQJLFLGH� VHQVLWLYLW\� RI� Botrytis cinerea� SRSXODWLRQV� LVRODWHG� IURP� JUDSHYLQH� LQ�
QRUWKHUQ�,WDO\��Plant Pathology,��������������

'H�0LFFROLV�$QJHOLQL�5��0���3ROODVWUR�6���)DUHWUD�)���������*HQHWLFV�RI�)XQJLFLGH�5HVLVWDQFH��
In�� )XQJLFLGH� 5HVLVWDQFH� LQ� 3ODQW� 3DWKRJHQV� �,VKLL� +��� +ROORPRQ�'�:�� FRRUG���� &DS�� ���
6SULQJHU��-DSDQ���������
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