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6RQR�VWDWH�FRQGRWWH�SURYH�QHO�WULHQQLR�����������SHU�YDOXWDUH�O¶LPSLHJR�LQ�ILRULWXUD�GL�SURGRWWL�
ILWRVDQLWDUL� GL� VLQWHVL� H� GL� RULJLQH� QDWXUDOH�� FRQ� O¶RELHWWLYR� GL�� L�� ULGXUUH� OD� FRORQL]]D]LRQH�
VDSURILWLFD� GHL� UHVLGXL� GL� ILRULWXUD� GD� SDUWH� GL�Botrytis cinerea�� LL�� ULGXUUH� O¶LQFLGHQ]D� GHOOH�
LQIH]LRQL�ODWHQWL�GHOOH�EDFFKH�H�GHOOD�PXIID�JULJLD�DOOD�UDFFROWD��LLL��ULGXUUH�OD�VSRUXOD]LRQH�GL�B. 
cinerea� VXL� UHVLGXL� GL� ILRULWXUD�� /¶DELOLWj� GL�B.� cinerea QHO� FRORQL]]DUH� L� UHVLGXL� GL� ILRULWXUD��
FDXVDUH�LQIH]LRQL�ODWHQWL�GHOOH�EDFFKH�H�VSRUXODUH�VXL�UHVLGXL�q�VWDWD�VXSHULRUH�QHO������ULVSHWWR�
DO������H��VRSUDWWXWWR��DO�������,�WUDWWDPHQWL�LQ�SLHQD�ILRULWXUD�FRQ�IXQJLFLGL�GL�VLQWHVL�H�GL�RULJLQH�
QDWXUDOH�KDQQR�ULGRWWR�VLJQLILFDWLYDPHQWH�VLD�LO�OLYHOOR�GL�FRORQL]]D]LRQH�GHL�UHVLGXL�GL�ILRULWXUD�
VLD� O¶LQFLGHQ]D�GHOOH� LQIH]LRQL� ODWHQWL�� ,O� IXQJLFLGD�GL�RULJLQH�QDWXUDOH�q� ULVXOWDWR�PHGLDPHQWH�
PHQR�HIILFDFH�ULVSHWWR�DO�FKLPLFR�GL�ULIHULPHQWR�QHO�ULGXUUH�LO�SRWHQ]LDOH�GL�VSRUXOD]LRQH�GL�B. 
cinerea� VXL� UHVLGXL� ILRUDOL�� &RPSOHVVLYDPHQWH�� L� ULVXOWDWL� FRQIHUPDQR� O¶LPSRUWDQ]D� GHL�
WUDWWDPHQWL�LQ�ILRULWXUD�SHU�ULGXUUH�OH�LQIH]LRQL�ODWHQWL�GL�B. cinerea�H��TXLQGL�OD�JUDYLWj�GHOOD�PXIID�
JULJLD�� ,� ULVXOWDWL�GLPRVWUDQR�DQFKH�FKH� LO�SURGRWWR�GL�RULJLQH�QDWXUDOH� VDJJLDWR�SXz�FRVWLWXLUH�
XQ¶HIILFDFH�DOWHUQDWLYD�DL�SURGRWWL�FKLPLFL�GL�VLQWHVL�SHU�TXHOOD�VSHFLILFD�DSSOLFD]LRQH��
3DUROH�FKLDYH� Botrytis cinerea��HSLGHPLRORJLD��GLIHVD��HVWUDWWL�YHJHWDOL�
�
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,Q�WKLV�VWXG\��WKH�XVH�RI�FKHPLFDO�DQG�QDWXUDO�IXQJLFLGHV�DSSOLHG�DW�IORZHULQJ�ZDV�HYDOXDWHG�WR�
UHGXFH�� L�� WKH� FRORQL]DWLRQ� RI� EXQFK� WUDVK� E\� Botrytis cinerea� LL�� WKH� LQFLGHQFH� RI� ODWHQW�
LQIHFWLRQV�DQG�WKH�GLVHDVH�VHYHULW\�DW�KDUYHVW��LLL��WKH�VSRUXODWLRQ�SRWHQWLDO�RI�B. cinerea�RQ�EXQFK�
WUDVK��7KH�DELOLW\�RI�B. cinerea�WR�FRORQL]H�WKH�EXQFK�WUDVK��FDXVH�ODWHQW�LQIHFWLRQV��DQG�VSRUXODWH�
RQ�EXQFK�WUDVK�ZDV�KLJKHU�LQ������WKDQ�LQ������DQG�������7KH�DSSOLFDWLRQV�RI�FKHPLFDO�DQG�
QDWXUDO�IXQJLFLGHV�DW�IXOO�IORZHULQJ�VLJQLILFDQWO\�GLPLQLVKHG�ERWK�WKH�FRORQL]DWLRQ�OHYHO�RI�EXQFK�
WUDVK�DQG�WKH�LQFLGHQFH�RI�ODWHQW�LQIHFWLRQV��7KH�QDWXUDO�IXQJLFLGH��KRZHYHU��ZDV�OHVV�HIIHFWLYH�
LQ�UHGXFLQJ�WKH�VSRUXODWLRQ�SRWHQWLDO�RQ�EXQFK�WUDVK�ZKHQ�FRPSDUHG�ZLWK�WKH�FKHPLFDO�FRQWURO��
2YHUDOO��WKH�UHVXOWV�FRQILUP�WKH�LPSRUWDQW�UROH�RI�B. cinerea�FRQWURO�GXULQJ�IORZHULQJ�RI�JUDSHV��
DQG�VKRZ�WKDW�WKH�QDWXUDO�SURGXFW�WHVWHG�LQ�WKLV�ZRUN�FDQ�EH�FRQVLGHUHG�DQ�HIIHFWLYH�DOWHUQDWLYH�
WR�FKHPLFDOV�LQ�SUHYHQWLQJ�%RWU\WLV�EXQFK�URW�DW�IORZHULQJ��
.H\ZRUGV��Botrytis cinerea��HSLGHPLRORJ\��FRQWURO��ERWDQLFDOV��

,1752'8=,21(�
���/D�PXIID�JULJLD�FDXVDWD�GD�B. cinerea�3HUV���)U��q�XQD�WUD�OH�PDODWWLH�SL��ULOHYDQWL�GHOOD�YLWH�H�
ULFKLHGH� XQ� DWWHQWR� FRQWUROOR�� EDVDWR� VXOOD� FRPELQD]LRQH� GL� PLVXUH� SUHYHQWLYH� H� WUDWWDPHQWL�
IXQJLFLGL�QHO�FRUVR�GHOOD�VWDJLRQH��B. cinerea�VL�VYLOXSSD�FRPH�VDSURILWD��SHUWRILWD�H�SDUDVVLWD��q�
LQ�JUDGR�GL�SURGXUUH�XQ�HQRUPH�QXPHUR�GL�FRQLGL�VX�YDULH�IRQWL�G¶LQRFXOR��UHVLGXL�GL�ILRULWXUD��
EDFFKH�H�JUDSSROL���KD�VYDULDWH�PRGDOLWj�G¶LQIH]LRQH��(OPHU�H�0LFKDLOLGHV��������H�OD�FDSDFLWj�
GL�VYLOXSSDUVL�LQ�XQ�DPSLR�LQWHUYDOOR�GL�FRQGL]LRQL�DPELHQWDOL��SHUDOWUR�GLYHUVH�SHU� OH�GLYHUVH�
PRGDOLWj�G¶LQIH]LRQH��&LOLEHUWL�HW�DO����������
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���'XUDQWH�OD�VWDJLRQH�VL�SRVVRQR�LQGLYLGXDUH�GXH�SULQFLSDOL�SHULRGL�GL�ULVFKLR�SHU�OH�LQIH]LRQL�
ERWULWLFKH��LO�SULPR�YD�GDOOR�VWDGLR�IHQRORJLFR�GL�©LQILRUHVFHQ]D�EHQ�YLVLELOHª��%%&+�����/RUHQ]�
HW�DO.��������D�TXHOOR�GL�©EDFFKH�GHOOH�GLPHQVLRQL�GL�JUDQR�GL�SHSHª��%%&+������LO�VHFRQGR�YD�
GDOOR�VWDGLR�©OD�PDJJLRU�SDUWH�GHOOH�EDFFKH�VL�WRFFDª��%%&+�����D�©PDWXULWj�GL�UDFFROWDª��%%&+�
�����1HO�SULPR�SHULRGR��L�FRQLGL�FDXVDQR�LQIH]LRQL�GHJOL�VWLOL�H�GHJOL�RYXOL��PRGDOLWj��0,���GHJOL�
VWDPL�R�GHOOH�FDOLSWUH��0,,D��H�DWWUDYHUVR�LO�SHGLFHOOR��0,,E���(OPHU�H�0LFKDLOLGHV���������7DOL�
PRGDOLWj� G¶LQIH]LRQH� SRVVRQR� FDXVDUH� VLD� LQIH]LRQL� GLUHWWH� DOOH� LQILRUHVFHQ]H� H� DL� JLRYDQL�
JUDSSROLQL� VLD� LQIH]LRQL� ODWHQWL� GHOOH� EDFFKH�� TXHVW¶XOWLPH�� GRSR� O
LQYDLDWXUD�� H� LQ� FRQGL]LRQL�
DPELHQWDOL�IDYRUHYROL��GLYHQWDQR�YLVLELOL�FDXVDQGR�L� WLSLFL�VLQWRPL�GHO�PDUFLXPH�GHOOH�EDFFKH�
�+RO]� HW� DO.�� ������ 0F&OHOODQ� H� +HZLWW�� ������� 'XUDQWH� OD� ILRULWXUD�� B. cinerea� SXz� DQFKH�
FRORQL]]DUH�L�UHVLGXL�GL�ILRULWXUD��ILRUL�DERUWLWL��FDOLSWUH��VWDPL��EDFFKH�DERUWLWH�H�YLWLFFL��WUDWWHQXWL�
DOO
LQWHUQR� GHL� JUDSSROL� LQ� YLD� GL� VYLOXSSR� �0,,,�� (OPHU� H�0LFKDLOLGHV�� ������� ,Q� FRQGL]LRQL�
IDYRUHYROL�� GDOO¶LQYDLDWXUD� LQ� SRL�� L� UHVLGXL� FRORQL]]DWL� SURGXFRQR� FRQLGL� �0,9�� (OPHU� H�
0LFKDLOLGHV��������FKH�SRVVRQR�LQIHWWDUH�OH�EDFFKH�LQ�PDWXUD]LRQH��09D��(OPHU�H�0LFKDLOLGHV��
������� OH� EDFFKH�SRVVRQR� LQIHWWDUVL� DQFKH� DWWUDYHUVR� LO� FRQWDWWR� FRQ� LO�PLFHOLR� SUHVHQWH� VXOOH�
EDFFKH�LQIHWWH�DGLDFHQWL��09E��LQIH]LRQH�GD�EDFFD�D�EDFFD��*RQ]iOH]�'RPtQJXH]�HW�DO.���������
���,O�FRQWUROOR�GHOOD�PXIID�JULJLD�q�DWWXDOPHQWH�EDVDWR�VXOO¶DSSOLFD]LRQH�GL�IXQJLFLGL�LQ�XQR�R�SL��
GL�TXDWWUR�VSHFLILFL�VWDGL�GL�VYLOXSSR�GHOOD�YLWH��GHQRPLQDWL��$��ILQH�ILRULWXUD��%%&+�����/RUHQ]�
HW�DO.���������%��SUH�FKLXVXUD�JUDSSROR��%%&+������&��LQYDLDWXUD��%%&+������H�'��SUH�UDFFROWD�
�%%&+��������
���/H�DSSOLFD]LRQL�GL�LQL]LR�VWDJLRQH��$�H�%��PLUDQR�D�L��ULGXUUH�O
LQIH]LRQH�ILRUDOH��LL��SUHYHQLUH�
OH�LQIH]LRQL�ODWHQWL��H�LLL��GLVLQIHWWDUH�L�UHVLGXL�GL�ILRULWXUD�SHU�SUHYHQLUH�OD�VXFFHVVLYD�SURGX]LRQH�
GL�FRQLGL��1DLU�HW�DO.��������H�OD�JUDYLWj�GHO�PDUFLXPH�GHO�JUDSSROR�DO�PRPHQWR�GHOOD�UDFFROWD�
�0F&OHOODQ�H�+HZLWW����������
���,Q� TXHVWR� ODYRUR�� q� VWDWR� YDOXWDWR� O¶LPSLHJR� GL� SURGRWWL� ILWRVDQLWDUL� GL� VLQWHVL� H� GL� RULJLQH�
QDWXUDOH�GXUDQWH�LO�SHULRGR�GL�ILRULWXUD�FRQ�O¶RELHWWLYR�GL�ULGXUUH�OH�LQIH]LRQL�ILRUDOL��,Q�SDUWLFRODUH��
q�VWDWD�YDOXWDWD�O¶HIILFDFLD�GHL�SURGRWWL�QHO��L��ULGXUUH�OD�FRORQL]]D]LRQH�VDSURILWLFD�GHL�UHVLGXL�GL�
ILRULWXUD�GD�SDUWH�GL�B. cinerea��LL��ULGXUUH�O¶LQFLGHQ]D�GHOOH�LQIH]LRQL�ODWHQWL�H�GHOOD�PXIID�JULJLD�
DOOD�UDFFROWD��LLL��ULGXUUH�OD�VSRUXOD]LRQH�GL�B. cinerea�VXL�UHVLGXL�GL�ILRULWXUD��
�
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���9LJQHWR�H�WUDWWDPHQWL��/H�SURYH�VRQR�VWDWH�FRQGRWWH�QHO�WULHQQLR�����������SUHVVR�O¶D]LHQGD�
VSHULPHQWDOH�Res Uvae�D�&DVWHOO¶$UTXDWR��3LDFHQ]D���6RQR�VWDWH�XWLOL]]DWH�SLDQWH�GL�FY��0HUORW��
GL���DQQL�GL�HWj�QHO�������FRQ�IRUPD�G¶DOOHYDPHQWR�D�*X\RW�H�VHVWR�G¶LPSLDQWR�GL�����P�WUD�OH�
ILOH�H���P�VXOOD�ILOD���
���6RQR�VWDWH�PHVVH�D�FRQIURQWR�WUH�WHVL��VHFRQGR�XQ�GLVHJQR�VSHULPHQWDOH�D�EORFFKL�UDQGRPL]]DWL��
FRQ�TXDWWUR�UHSOLFKH��FLDVFXQD�FRVWLWXLWD�GD�VHL�SLDQWH��L��WHVWLPRQH��SLDQWH�QRQ�WUDWWDWH�FRQWUR�B. 
cinerea �17��� LL�� WUDWWDPHQWL�FRQ�XQD�PLVFHOD�GL�HXJHQROR���������JHUDQLROR��������H� WLPROR�
���������/RJ\��6LSFDP�,WDOLD���LLL��WUDWWDPHQWL�FRQ�IXQJLFLGL�GL�VLQWHVL��7��WHVWLPRQH�FKLPLFR�GL�
ULIHULPHQWR���SUHFLVDPHQWH�� IOXGLR[RQLO���������F\SURGLQLO����������6ZLWFK��6\QJHQWD�,WDOLD��
QHO������H�������H�ERVFDOLG� ������ �&DQWXV��%DVI� ,WDOLD�� QHO�������7XWWL� L�SURGRWWL� VRQR�VWDWL�
DSSOLFDWL�LQ�SLHQD�ILRULWXUD��FRUULVSRQGHQWH�D�%%&+������DOOD�GRVH�GL�HWLFKHWWD��XWLOL]]DQGR�XQD�
SRPSD�D�VSDOOD�(OHWWURSOXV��'DYLGH�H�/XLJL�9ROSL��&DVDOURPDQR��01����
�
9DOXWD]LRQH� GHOO¶HIILFDFLD� GHO� WUDWWDPHQWR� LQ� ILRULWXUD� QHO� ULGXUUH� OD� FRORQL]]D]LRQH�
VDSURILWLFD�GL�B. cinerea�GHL�UHVLGXL�GL�ILRULWXUD��3HU�YDOXWDUH�LO�OLYHOOR�GL�FRORQL]]D]LRQH�GHL�
UHVLGXL�GL�ILRULWXUD��L�UHVLGXL�VRQR�VWDWL�UDFFROWL�GD���JUDSSROL�LQ�FLDVFXQD�UHSOLFD����JLRUQL�GRSR�LO�
WUDWWDPHQWR��QHO������H�������,�UHVLGXL�GL�ILRULWXUD�VRQR�VWDWL�IDWWL�HVVLFFDUH�D�������&�SHU����RUH��
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6XFFHVVLYDPHQWH������PJ�GL�UHVLGXL�VHFFKL��SHU�FLDVFXQD�UHSOLFD��VRQR�VWDWL�SRVWL�LQ�PLFURWXEL�
GD���P/��LQVLHPH�D�����PJ�GL�VDEELD�GL�YHWUR�����������P��H�GXH�ELJOLH�GL�YHWUR����PP���,�
PLFURWXEL�VRQR�VWDWL�FRQJHODWL�LQ�D]RWR�OLTXLGR��$O�PRPHQWR�GHOO¶HVWUD]LRQH�GHO�'1$��VRQR�VWDWL�
DJJLXQWL������/�GL�EXIIHU�GL�HVWUD]LRQH�&7$%��HVDGHFLOWULPHWLODPPRQLR�EURPXUR������&7$%��
����P0�7ULV�+&O�S+�������P0�GL�DFLGR�HWLOHQGLDPPLQRWHWUDDFHWLFR� �('7$�������0�1D&O�H�
���GL�SROLYLQLOSLUUROLGRQH���,�FDPSLRQL�VRQR�VWDWL�TXLQGL�PDFLQDWL�FRQ�O¶DXVLOLR�GL�XQ�7LVVXH/\VHU�
,,��4LDJHQ��SHU���PLQXWR�D����FLFOL�V��6L�$PPRXU�HW�DO.���������3HU�O¶HVWUD]LRQH�GHO�'1$�VL�q�
VHJXLWR�LO�SURWRFROOR�GHVFULWWR�GD�6L�$PPRXU�HW�DO.��������H�OD�TXDQWLWj��QJ��/��GHO�'1$�HVWUDWWR�
q� VWDWD� GHWHUPLQDWD� VSHWWUR�IRWRPHWULFDPHQWH� WUDPLWH� 1DQR'URS������ �7KHUPR� )LVKHU�
6FLHQWLILF�,QF���:DOWKDP��H�TXLQGL�GLOXLWD�D����QJ��/�GL�'1$���
���8QD�quantitative real-time polymerase chain reaction��T3&5��KD�SRL�SHUPHVVR�GL�TXDQWLILFDUH�
LO�'1$�GL�B. cinerea SUHVHQWH�QHL�UHVLGXL�GL�ILRULWXUD�VHJXHQGR�LO�PHWRGR�GHVFULWWR�GD�6L�$PPRXU 
HW�DO.����������/D�TXDQWLILFD]LRQH�GHO�'1$�GL�B. cinerea��LQ�SUHVHQ]D�GHO�'1$�GL�V. vinifera��q�
VWDWD� TXLQGL� HVSUHVVD� LQ� WHUPLQL� GL� &RHIILFLHQWH� GL� &RORQL]]D]LRQH� �&&��� LO� UDSSRUWR� WUD� OH�
FRQFHQWUD]LRQL�GHL�GXH�'1$��q� VWDWR�FRUUHWWR�FRQ�XQ�FRHIILFLHQWH�ǻ&&�� VHFRQGR� OD� VHJXHQWH�
IRUPXOD��&& �'1$B. cinerea ��'1$V. vinifera ��ǻ&&��6L�$PPRXU�HW�DO����������,�GDWL�DQDOLWLFL�VRQR�
VWDWL�VRWWRSRVWL�DG�DQDOLVL�GHOOD�YDULDQ]D��$QRYD��H�OH�GLIIHUHQ]H�IUD�OH�PHGLH�HYLGHQ]LDWH�WUDPLWH�
/HDVW�6LJQLILFDQW�'LIIHUHQFH��/6'��WHVW�FRQ�3 �������
�
9DOXWD]LRQH� GHOO¶HIILFDFLD� GHO� WUDWWDPHQWR� LQ� ILRULWXUD� QHO� ULGXUUH� O¶LQFLGHQ]D� GHOOH�
LQIH]LRQL�ODWHQWL�GL�B. cinerea�DOOD�UDFFROWD��3HU�YDOXWDUH�O¶LQFLGHQ]D�GHOOH�LQIH]LRQL�ODWHQWL�QHOOH�
EDFFKH�����EDFFKH� DVLQWRPDWLFKH� VRQR�VWDWH� UDFFROWH�FRQ� LO�SHGLFHOOR�GD�FLDVFXQD� UHSOLFD�SHU�
FLDVFXQ� WUDWWDPHQWR�� D�PDWXULWj� GL� UDFFROWD� �%%&+�!����� QHL� WUH� DQQL�� /H� EDFFKH� VRQR� VWDWH�
DFFXUDWDPHQWH�GLVLQIHWWDWH�VXSHUILFLDOPHQWH�DWWUDYHUVR�ODYDJJLR�GL���PLQXWL�LQ�DFTXD�GLVWLOODWD����
PLQXWL� LQ�����GL� DFTXD�GLVWLOODWD� H� ����GL� LSRFORULWR�GL� VRGLR�� H� LQILQH� ULVFLDFTXDWH� FRQ� DFTXD�
VWHULOH��/H�EDFFKH�VRQR�VWDWH�SRVWH�VX�JULJOLH�PHWDOOLFKH�DOO¶LQWHUQR�GL�ER[�PHWDOOLFL��LO�FXL�IRQGR�
q�VWDWR�ULFRSHUWR�GD�FDUWD�ILOWUR�EDJQDWD�FRQ�DFTXD�VWHULOH��L�ER[�VRQR�VWDWL�TXLQGL�FKLXVL�DOO¶LQWHUQR�
GL�VDFFKHWWL�GL�SODVWLFD�SHU�PDQWHQHUH�O¶XPLGLWj�GL�VDWXUD]LRQH��4XHVWH�FDPHUH�XPLGH�VRQR�VWDWH�
LQFXEDWH�SHU���JLRUQL�D����&�LQ�FRQGL]LRQL�GL�OXFH�QDWXUDOH��/¶LQFLGHQ]D�H�OD�JUDYLWj�G¶LQIH]LRQH�
VRQR� VWDWH� YDOXWDWH� FRPH� SHUFHQWXDOH� GL� EDFFKH� FRQ� WLSLFL� VLQWRPL� GL� PXIID� JULJLD� H� FRPH�
SHUFHQWXDOH� GL� VXSHUILFLH� LQIHWWD�� ULVSHWWLYDPHQWH�� ,� GDWL� GL� LQFLGHQ]D� H� JUDYLWj� VRQR� VWDWL�
SUHOLPLQDUPHQWH�WUDVIRUPDWL�XVDQGR�OD�IXQ]LRQH�DUFRVHQR�SHU�XQLIRUPDUH�OH�YDULDQ]H�H�TXLQGL�
VRWWRSRVWL� DG� $QRYD�� OH� GLIIHUHQ]H� IUD� OH� PHGLH� VRQR� VWDWH� DQDOL]]DWH� WUDPLWH� /6'� WHVW� FRQ�
3 �������
�
9DOXWD]LRQH�GHOO¶HIILFDFLD� GHO� WUDWWDPHQWR� LQ� ILRULWXUD�QHO� ULGXUUH� OD� VSRUXOD]LRQH�GL�B. 
cinerea� VXL� UHVLGXL� GL� ILRULWXUD�� ,� UHVLGXL� GL� ILRULWXUD� VRQR� VWDWL� UDFFROWL� FRPH� GHVFULWWR� LQ�
SUHFHGHQ]D� GDOOH� SDUFHOOH� QRQ� WUDWWDWH�� VRQR� VWDWL� IDWWL� HVVLFFDUH� H� DXWRFODYDWL� SHU� HOLPLQDUH�
HYHQWXDOL�FRQWDPLQD]LRQL��H�XWLOL]]DWL�LQ�GXH�SURYH��FLDVFXQD�HVHJXLWD�LQ�GRSSLR��
7UDWWDPHQWR�SUH�LQRFXOD]LRQH��,�UHVLGXL�GL�ILRULWXUD�VRQR�VWDWL�WUDWWDWL�FRQ��L��FRQ�VROD�DFTXD��17��
WHVWLPRQH�QRQ�WUDWWDWR���LL���/RJ\��LLL��6ZLWFK��7��WHVWLPRQH�FKLPLFR�GL�ULIHULPHQWR���$OLTXRWH�
XJXDOL�GL�UHVLGXL��GL�����PJ�FLDVFXQD��VRQR�VWDWH�SRL�LQRFXODWH�FRQ�XQD�VRVSHQVLRQH�FRQLGLFD�
�FRQFHQWUD]LRQH�����FRQLGL�P/��GL�B. cinerea� D�������������H���� JLRUQL�GRSR� LO� WUDWWDPHQWR�H�
PDQWHQXWL�LQ�FDPHUD�XPLGD�SHU���JLRUQL�D����&�DOOR�VFRSR�GL�IDYRULUH�OD�JHUPLQD]LRQH�GHL�FRQLGL��
OD�FRORQL]]D]LRQH�H�OD�SURGX]LRQH�GL�FRQLGL��$O�WHUPLQH�GL�TXHVWR�SHULRGR��L�UHVLGXL�VRQR�VWDWL�
ODYDWL�SHU�DOORQWDQDUH�L�FRQLGL�H�OH�VWUXWWXUH�IXQJLQH�VXSHUILFLDOL��H�LO�QXPHUR�GL�FRQLGL�SUHVHQWL�
QHOOH�DFTXH�GL� ODYDJJLR�VRQR�VWDWL�FRQWHJJLDWL�VRWWR�PLFURVFRSLR�HG�HVSUHVVL� FRPH�QXPHUR�GL�
FRQLGL�SHU�J�GL�UHVLGXR�GL�ILRULWXUD���
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7UDWWDPHQWR�SRVW�LQRFXOD]LRQH�� ,�UHVLGXL�GL� ILRULWXUD� VRQR�VWDWL� LQRFXODWL�FRQ�XQD� VRVSHQVLRQH�
FRQLGLFD��FRQFHQWUD]LRQH�����FRQLGL�P/��GL�B. cinerea.�$OLTXRWH�XJXDOL�GL�UHVLGXL��GHO�SHVR�GL�
����PJ�� VRQR�VWDWH�SRL� WUDWWDWH�D������������� H����JLRUQL�GRSR� O¶LQRFXOD]LRQH�H�PDQWHQXWH� LQ�
FDPHUD�XPLGD�SHU���JLRUQL�D����&�SHU�IDYRULUH�OD�JHUPLQD]LRQH�GHL�FRQLGL��OD�FRORQL]]D]LRQH�H�
OD�SURGX]LRQH�GL�FRQLGL��,�WUDWWDPHQWL�VRQR�VWDWL�HVHJXLWL��L��FRQ�VROD�DFTXD��17��WHVWLPRQH�QRQ�
WUDWWDWR��� LL�� �ORJ\�� LLL�� 6ZLWFK� �7�� WHVWLPRQH� FKLPLFR� GL� ULIHULPHQWR��� $O� WHUPLQH� GL� TXHVWR�
SHULRGR��L�UHVLGXL�VRQR�VWDWL�ODYDWL�SHU�DOORQWDQDUH�L�FRQLGL�H�OH�VWUXWWXUH�IXQJLQH�VXSHUILFLDOL��/H�
DFTXH�GL�ODYDJJLR�VRQR�VWDWH�XWLOL]]DWH�SHU�FRQWHJJLDUH�L�FRQLGL�FRPH�GHVFULWWR�LQ�SUHFHGHQ]D��
���,�GDWL� UHODWLYL�DO�QXPHUR�GL�FRQLGL�VRQR�VWDWL�VRWWRSRVWL�DG�$QRYD�SHU�VWLPDUH�JOL�HIIHWWL�GHL�
WUDWWDPHQWL�H�GHOO¶LQWHUYDOOR�GL�WHPSR�WUDVFRUVR�WUD�LO�WUDWWDPHQWR�H�LO�PRPHQWR�GHOO¶LQRFXOD]LRQH�
�WUDWWDPHQWR� SUH�LQRFXOD]LRQH�� H� GDO� PRPHQWR� GHOO¶LQRFXOD]LRQH� DO� WUDWWDPHQWR� �WUDWWDPHQWR�
SRVW�LQRFXOD]LRQH���3HU�UHQGHUH�OH�YDULDQ]H�RPRJHQHH��LO�QXPHUR�GL�FRQLGL�q�VWDWR�WUDVIRUPDWR�
XVDQGR�OD�IXQ]LRQH�OQ��,O�WHVW�/6'�q�VWDWR�SRL�XVDWR�SHU�FRQIURQWDUH�OH�PHGLH��3 �������
�

5,68/7$7,�
�
&RORQL]]D]LRQH�VDSURILWLFD�GHL�UHVLGXL�GL�ILRULWXUD�
,O�OLYHOOR�GL�FRORQL]]D]LRQH�VDSURILWLFD�GHL�UHVLGXL�GL�ILRULWXUD�q�ULVXOWDWR�PHGLDPHQWH�PDJJLRUH�
QHO�������&& ������������ULVSHWWR�DO������������������3���������1HO�������L�UHVLGXL�UDFFROWL�
GDOOH� SDUFHOOH� 17� KDQQR� ULSRUWDWR� YDORUL� PHGL� GL� &&� PROWR� EDVVL� ������������� L� TXDOL� VRQR�
ULVXOWDWL� VLPLOL� DL� UHVLGXL� UDFFROWL� GD�SDUFHOOH� WUDWWDWH� FRQ��ORJ\� �������������PD�GLYHUVL� GDOOH�
SDUFHOOH�7�������������3 ��������1HO�������LO�OLYHOOR�GL�FRORQL]]D]LRQH�GHL�UHVLGXL�GL�ILRULWXUD�
UDFFROWL�GDOOH�SDUFHOOH�17��&& �����������q�ULVXOWDWR�SL��HOHYDWR�ULVSHWWR�D�TXHOOR�ULVFRQWUDWR�
QHL�UHVLGXL�UDFFROWL�GDOOH�SDUFHOOH�WUDWWDWH�FRQ��ORJ\�������������H�GDOOH�SDUFHOOH�7�������������
3 ��������ILJXUD������
�
,QIH]LRQL�ODWHQWL�GHOOH�EDFFKH�
�,QFLGHQ]D�H�JUDYLWj�GHOOH�LQIH]LRQL�ODWHQWL�VRQR�VWDWH�PDJJLRUL�QHOOH�EDFFKH�UDFFROWH�QHO������
�����������GL�EDFFKH� FROSLWH�� ���������GL� VXSHUILFLH� FROSLWD�� FKH�QHO� ����� �����������SHU�
LQFLGHQ]D����������SHU�JUDYLWj��H����������������SHU�LQFLGHQ]D����������SHU�JUDYLWj���1HO������
H�QHO�������DPEHGXH�L� WUDWWDPHQWL�LQ�ILRULWXUD�KDQQR�ULGRWWR�O¶LQFLGHQ]D�GHOOH�LQIH]LRQL�ODWHQWL�
ULVSHWWR�DO�17��3 ������H�3 ������QHL�GXH�DQQL��ULVSHWWLYDPHQWH���ILJXUD�����1HO�������QRQ�VL�
VRQR�RVVHUYDWL�HIIHWWL�VLJQLILFDWLYL�GHL�WUDWWDPHQWL�LQ�ILRULWXUD�QHOOD�ULGX]LRQH�GHOO¶LQFLGHQ]D�GHOOH�
LQIH]LRQL�ODWHQWL��ILJXUD�����,Q�QHVVXQ�GHL�WUH�DQQL��L�WUDWWDPHQWL�LQ�ILRULWXUD�KDQQR�ULGRWWR�LQ�PRGR�
VLJQLILFDWLYR�OD�JUDYLWj�GHOOH�LQIH]LRQL�ODWHQWL�VXOOH�VLQJROH�EDFFKH���
�
6SRUXOD]LRQH�VXL�UHVLGXL�GL�ILRULWXUD��
�4XDQGR�JOL� LQWHUYHQWL� VRQR�VWDWL� HIIHWWXDWL�SULPD�GHOO¶LQRFXOD]LRQH� DUWLILFLDOH�GL�B. cinerea�� L�
UHVLGXL�17� KDQQR� SURGRWWR� XQ� QXPHUR�PHGLR� GL� FRQLGL� SDUL� D� ����î���� SHU� J� GL� UHVLGXR� GL�
ILRULWXUD��,O�WUDWWDPHQWR�FRQ��/RJ\������î����FRQLGL�SHU�J���DO�FRQWUDULR�GL�7������î����FRQLGL�
SHU�J���QRQ�KD�ULGRWWR�LO�SRWHQ]LDOH�GL�VSRUXOD]LRQH�ULVSHWWR�D�17��3��������ILJXUD������
4XDQGR�L�WUDWWDPHQWL�VRQR�VWDWL�HVHJXLWL�GRSR�O¶LQRFXOD]LRQH�GL�B. cinerea��L�SURGRWWL�QRQ�VRQR�
VWDWL� LQ� JUDGR� GL� ULGXUUH� LQ�PRGR� VLJQLILFDWLYR� LO� QXPHUR� GL� FRQLGL� ULVSHWWR� D�17� �3 ��������
,QGLSHQGHQWHPHQWH�GDO�WUDWWDPHQWR��LO�QXPHUR�GL�FRQLGL�SURGRWWL�GDL�UHVLGXL�ILRUDOL�LQ�FRQGL]LRQL�
RWWLPDOL�SHU�OD�VSRUXOD]LRQH�q�GLPLQXLWR�FRQ�LO�WHPSR��3���������ULVXOWDQGR�PROWR�EDVVR�JLj�GRSR�
���H��VRSUDWWXWWR��GRSR����JLRUQL������î����FRQLGL�SHU�J��ILJXUD�����
�
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)LJXUD����/LYHOOR�GL�FRORQL]]D]LRQH�GD�SDUWH�GL�Botrytis cinerea�GHL�UHVLGXL�GL�ILRULWXUD� WUDWWDWL�
FRQ� GLYHUVL� SURGRWWL� LQ� ILRULWXUD� �%%&+� ���� QHO� ELHQQLR� ����������� ,� WUDWWDPHQWL� VRQR� VWDWL�
HVHJXLWL�FRQ��L��XQD�PLVFHOD�GL�HXJHQROR���������JHUDQLROR���������H�WLPROR����������/RJ\���LL��
XQD�PLVFHOD�GL�IOXGLR[RQLO�������H�F\SURGLQLO����������7��WHVWLPRQH�FKLPLFR�GL�ULIHULPHQWR���H�
LLL��FRQ�VROD�DFTXD��17��WHVWLPRQH�QRQ�WUDWWDWR����/H�EDUUH�UDSSUHVHQWDQR�JOL�HUURUL�VWDQGDUG��/H�
OHWWHUH�LQGLFDQR�OH�GLIIHUHQ]H�VLJQLILFDWLYH�³HQWUR�DQQR´�VHFRQGR�LO�WHVW�/6'��3 ����� 
�

�
�
)LJXUD����,QFLGHQ]D�GHOOH�LQIH]LRQL�ODWHQWL����GL�EDFFKH�FRQ�VLQWRPL�GL�Botrytis cinerea��YDOXWDWH�
D�PDWXULWj�GL�UDFFROWD��%%&+�����H�LQFXEDWH�LQ�FDPHUH�XPLGH�SHU���JLRUQL�D����&��QHO�WULHQQLR�
�����������,�WUDWWDPHQWL�VRQR�VWDWL�HVHJXLWL�FRQ��L��XQD�PLVFHOD�GL�HXJHQROR���������JHUDQLROR�
��������H�WLPROR����������/RJ\���LL��XQD�PLVFHOD�GL�IOXGLR[RQLO�������H�F\SURGLQLO���������QHO�
�����H�������XQD�PLVFHOD�GL�ERVFDOLG�������QHO�������7��WHVWLPRQH�FKLPLFR�GL�ULIHULPHQWR���H�
LLL��FRQ�VROD�DFTXD��17��WHVWLPRQH�QRQ�WUDWWDWR����/H�EDUUH�UDSSUHVHQWDQR�JOL�HUURUL�VWDQGDUG��/H�
OHWWHUH�LQGLFDQR�OH�GLIIHUHQ]H�VLJQLILFDWLYH�³HQWUR�DQQR´�VHFRQGR�LO�WHVW�/6'��3 ������
�

�
�
�
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)LJXUD����0HGLD�GHO�QXPHUR�GL�FRQLGL�GL�%RWU\WLV�FLQHUHD�SURGRWWL�LQ�FDPHUD�XPLGD�SHU�J��SHVR�
VHFFR��GL�UHVLGXL�GL�ILRULWXUD�WUDWWDWL�FRQ��L��XQD�PLVFHOD�GL�HXJHQROR���������JHUDQLROR���������H�
WLPROR����������/RJ\���LL��XQD�PLVFHOD�GL�IOXGLR[RQLO�������H�F\SURGLQLO����������7��WHVWLPRQH�
FKLPLFR� GL� ULIHULPHQWR��� H� LLL�� FRQ� VROD� DFTXD� �17�� WHVWLPRQH� QRQ� WUDWWDWR��� /H� EDUUH�
UDSSUHVHQWDQR�JOL�HUURUL�VWDQGDUG��/H�OHWWHUH�LQGLFDQR�OH�GLIIHUHQ]H�VLJQLILFDWLYH�VHFRQGR�LO�WHVW�
/6'��3 ����� 
�

   
�
�
)LJXUD����0HGLD�GHO�QXPHUR�GL�FRQLGL�GL�%RWU\WLV�FLQHUHD�SURGRWWL�LQ�FDPHUD�XPLGD�SHU�J��SHVR�
VHFFR�� GL� UHVLGXL� GL� ILRULWXUD� WUDWWDWL� D� ��� ��� ��� ���� H� ��� JLRUQL� GRSR� O¶LQRFXOD]LRQH��/H� EDUUH�
UDSSUHVHQWDQR�JOL�HUURUL�VWDQGDUG��/H�OHWWHUH�LQGLFDQR�OH�GLIIHUHQ]H�VLJQLILFDWLYH�VHFRQGR�LO�WHVW�
/6'��3 ������

 
 

&21&/86,21,�
   Botrytis cinerea� KD� XQ� FLFOR�ELRORJLFR� FRPSOHVVR� H� SXz� LQIHWWDUH� OD� YLWH� DWWUDYHUVR� GLYHUVH�
PRGDOLWj� G¶LQIH]LRQH�� DOFXQL� GL� TXHVWH� PRGDOLWj� LQWHUHVVDQR� OH� LQILRUHVFHQ]H� GDOOD� ILRULWXUD�
DOO¶DOOHJDJLRQH��(OPHU�H�0LFKDLOLGHV���������7UD�TXHVWH��OD�FRORQL]]D]LRQH�VDSURILWLFD�GHL�UHVLGXL�
GL�ILRULWXUD�q�WUDGL]LRQDOPHQWH�FRQVLGHUDWD�OD�PRGDOLWj�SL��LPSRUWDQWH��DQGDQGR�D�FRVWLWXLUH�OD�
SULQFLSDOH� IRQWH� GL� LQRFXOR� DOO¶LQWHUQR� GHO� JUDSSROR� LQ� VYLOXSSR� �1DLU� HW� DO��� ������� &RPH�
FRQVHJXHQ]D��LO�FRQWUROOR�FKLPLFR�GL�B. cinerea�q�VWDWR�LPSRVWDWR�LQ�,WDOLD�VX�XQ�WUDWWDPHQWR�LQ�
SUH�FKLXVXUD�JUDSSROR�SHU�GLVLQIHWWDUH�L�UHVLGXL�GL�ILRULWXUD�H�SUHYHQLUH�OD�VXFFHVVLYD�VSRUXOD]LRQH�
GXUDQWH�OD�PDWXUD]LRQH�GHOOH�EDFFKH��&RUYL�H�7XOOLR����������
���5HFHQWL�VWXGL�KDQQR�HYLGHQ]LDWR�O¶LPSRUWDQ]D�GL�XQ¶DOWUD�PRGDOLWj�� OH�LQIH]LRQL� ODWHQWL�GHOOH�
EDFFKH��H�KDQQR�ULYDOXWDWR�O¶LPSRUWDQ]D�GHOOH�DSSOLFD]LRQL�LQ�ILRULWXUD��3HU�HVHPSLR��)HGHOH�HW�

400



DO�� ������� KDQQR� PRVWUDWR� FRPH� O¶HIILFDFLD� GHOOH� DSSOLFD]LRQL� GXUDQWH� OD� SULPD� SDUWH� GHOOD�
VWDJLRQH� VLDQR� FRUUHODWH� FRQ� XQD� ULGX]LRQH�GHOO¶LQFLGHQ]D� GHOOH� LQIH]LRQL� ODWHQWL�� ,QROWUH�� XQD�
PHWD�DQDOLVL�FRQGRWWD�GD�*RQ]iOH]�'RPtQJXH]�HW�DO����������VX�����SURYH�GL�GLIHVD�FRQWUR�B. 
cinerea� KD� HYLGHQ]LDWR� FRPH� LO� WUDWWDPHQWR� LQ� ILRULWXUD� VLD� GD� FRQVLGHUDUH� XQ¶DSSOLFD]LRQH�
FKLDYH�� VLD� SHU� OD� VXD� HIILFDFLD� VLD� SHU� OD� PDJJLRUH� IOHVVLELOLWj� QHOOD� VFHOWD� GHOOH� VXFFHVVLYH�
VWUDWHJLH�G¶LQWHUYHQWR�ULVSHWWR�DO�WUDWWDPHQWR�LQ�SUH�FKLXVXUD�JUDSSROR���
,Q�TXHVWR�ODYRUR�VL�q�YDOXWDWR�O¶LPSLHJR�GL�IXQJLFLGL�GL�VLQWHVL�H�GL�RULJLQH�QDWXUDOH�DSSOLFDWL�LQ�
SLHQD�ILRULWXUD�FRQ�O¶RELHWWLYR�GL��L��ULGXUUH�LO�OLYHOOR�GL�FRORQL]]D]LRQH�GL�B. cinerea�GHL�UHVLGXL�
GL� ILRULWXUD�� LL�� SUHYHQLUH� OH� LQIH]LRQL� ODWHQWL� GHOOH� EDFFKH�� H� LLL�� ULGXUUH� LO� SRWHQ]LDOH� GL�
VSRUXOD]LRQH�GL�B. cinerea�VXL�UHVLGXL�QHO�SHULRGR�VXFFHVVLYR���
����*OL�DQQL�GHOOH�SURYH�VRQR�VWDWL�FDUDWWHUL]]DWL�GD�FRQGL]LRQL�PHWHUHRORJLFKH�GLYHUVH�H��VHEEHQH����
QRQ�VL�VLDQR�RVVHUYDWL�VLQWRPL�GL�PXIID�JULJLD�DO�PRPHQWR�GHOOD�UDFFROWD�LQ�YLJQHWR��LO������q�
ULVXOWDWR� SL�� IDYRUHYROH� DOOR� VYLOXSSR� GHOOH� LQIH]LRQL� GL�B. cinerea�� FRPH� GLPRVWUD� O¶HOHYDWR�
OLYHOOR�GL�FRORQL]]D]LRQH�GHL�UHVLGXL�GL�ILRULWXUD�H�G¶LQFLGHQ]D�GL�LQIH]LRQL�ODWHQWL�QHO�WHVWLPRQH�
QRQ� WUDWWDWR�� ,Q� TXHVWH� FRQGL]LRQL�� L� WUDWWDPHQWL� FRQ� �/RJ\� LQ� SLHQD� ILRULWXUD�� KDQQR� ULGRWWR�
VLJQLILFDWLYDPHQWH�VLD� LO� OLYHOOR�GL�FRORQL]]D]LRQH�GHL� UHVLGXL� GL� ILRULWXUD�VLD� O¶LQFLGHQ]D�GHOOH�
LQIH]LRQL�ODWHQWL��DO�SDUL�GHL�WUDWWDPHQWL�HVHJXLWL�FRQ�LO�SURGRWWR�VLQWHWLFR�GL�ULIHULPHQWR��,O��/RJ\��
YLFHYHUVD�� QRQ� q� ULVXOWDWR� HIILFDFH� QHO� ULGXUUH� LO� SRWHQ]LDOH�GL� VSRUXOD]LRQH� GL�B. cinerea� VXL�
UHVLGXL� ILRUDOL�� D� GLIIHUHQ]D� GHO� SURGRWWR� FKLPLFR�� 4XHVWR� ULVXOWDWR� PHULWD� XOWHULRUL�
DSSURIRQGLPHQWL�� ,Q� VWXGL� SUHFHGHQWL�� LQIDWWL�� OD� ULGX]LRQH� GHO� OLYHOOR� GL� FRORQL]]D]LRQH� GHL�
UHVLGXL� GL� ILRULWXUD� �RVVHUYDWD� FRPH� HIIHWWR� GHO� WUDWWDPHQWR� FRQ� �/RJ\�� q� ULVXOWDWD� FRUUHODWD�
SRVLWLYDPHQWH�D�TXHOOD�GHO�SRWHQ]LDOH�GL�VSRUXOD]LRQH��6L�$PPRXU�HW�DO.���������FRQ�PDJJLRUH�
HIILFDFLD�LQ�FDVL�GL�HOHYDWR�SRWHQ]LDOH�GL�VSRUXOD]LRQH��H�TXLQGL�GL�HOHYDWD�FRORQL]]D]LRQH�� GHL�
UHVLGXL�GL�ILRULWXUD�QHO�WHVWLPRQH�QRQ�WUDWWDWR��)HGHOH�HW�DO.����������
���,O� UXROR� GHL� UHVLGXL� ILRUDOL� FRPH� IRQWH� G¶LQRFXOR� SHU� OH� LQIH]LRQL� FRQLGLFKH� GXUDQWH� OD�
PDWXUD]LRQH�GHOOH�EDFFKH�DQGUHEEH��IRUVH��ULFRQVLGHUDWR��&RPH�RVVHUYDWR�GD�-DVSHUV�HW�DO���������
H�FRQIHUPDWR�LQ�TXHVWR�VWXGLR��LO�QXPHUR�GL�FRQLGL�SURGRWWL�GDL�UHVLGXL�GL�ILRULWXUD�GLPLQXLVFH�
VLJQLILFDWLYDPHQWH�QHO�SHULRGR�VXFFHVVLYR�DOOD�ILRULWXUD�H�JLj�GRSR���VHWWLPDQH�VL�q�ULGRWWR�GHO�
����ULVSHWWR�DO�SHULRGR�GHOOD�ILRULWXUD��&Lz�SRWUHEEH�HVVHUH�ULFRQGRWWR�DOOD�SHUGLWD�GL�YLWDOLWj�GHO�
PLFHOLR� VDSURILWLFR� GL� B. cinerea�� FDXVDWR� VLD� GD� FRQGL]LRQL� DPELHQWDOL� VIDYRUHYROL� VLD�
GDOO¶HVDXULPHQWR�GHOOH�VRVWDQ]H�QXWULWLYH�SUHVHQWL�QHL�UHVLGXL�GL�ILRULWXUD��4XHVWH�RVVHUYD]LRQL��
SHUDOWUR��DYYDORUDQR�OH�FRQFOXVLRQL�GL�)HGHOH�HW�DO����������FKH�LO�WUDWWDPHQWR�LQ�%� FRQ�LO�VROR�
VFRSR�GL�GLVLQIHWWDUH� L� UHVLGXL�GL� ILRULWXUD�SULPD�GHOOD�FKLXVXUD�GHO�JUDSSROR��SHU�SUHYHQLUH� OD�
VXFFHVVLYD�VSRUXOD]LRQH�GL�B. cinerea�GXUDQWH�OD�VWDJLRQH��QRQ�VLD�IRQGDPHQWDOH�QHOOH�VWUDWHJLH�
GL�GLIHVD�FRQWUR� OD�PXIID�JULJLD� �*RQ]iOH]�'RPtQJXH]�HW� DO����������D�TXHOO¶HSRFD�� LQIDWWL�� LO�
SRWHQ]LDOH�GL�VSRUXOD]LRQH�GHL�UHVLGXL�SRWUHEEH�JLj�HVVHUH�QDWXUDOPHQWH�ULGRWWR��4XHVWR�DVSHWWR�
PHULWD��FRPXQTXH��XOWHULRUL�VWXGL�  
���,Q�FRQFOXVLRQH��L�ULVXOWDWL�RWWHQXWL�FRQIHUPDQR�O¶LPSRUWDQ]D�GHO�WUDWWDPHQWR�LQ�ILRULWXUD�FRQ�OR�
VFRSR�GL�ULGXUUH�OH�LQIH]LRQL�ILRUDOL�FKH�ULPDQJRQR�ODWHQWL�ILQR�DOOD�PDWXUD]LRQH�GHOOH�EDFFKH��
/¶XWLOL]]R�GL�SURGRWWL�ILWRVDQLWDUL�WRVVLFL�SHU�OH�DSL�q�SHUz�YLHWDWR�GXUDQWH�LO�SHULRGR�GL�ILRULWXUD��
DO� ILQH� GL� VDOYDJXDUGDUH� O
D]LRQH� GHJOL� LQVHWWL� SURQXEL� �/� ���������� DUW����� /¶XVR� GL� SURGRWWL�
ILWRVDQLWDUL� H� LO� ULFRUVR� D� WHFQLFKH� DJULFROH� QRQ� VRVWHQLELOL� VRQR� VWDWH�� LQIDWWL�� DVVRFLDWH� DOOD�
PRUWDOLWj� GHOOH� DSL� �/H� )pRQ� HW� DO.�� ������� 5HFHQWL� DQDOLVL� SDOLQRORJLFKH� KDQQR� ULOHYDWR� OD�
SUHVHQ]D�GL�SROOLQH�GL�YLWH�VX�DSL�PRUWH��LO�FKH�VXJJHULVFH�FKH�GXUDQWH�OD�ILRULWXUD�DQFKH�L�ILRUL�GL�
YLWH�VLDQR�YLVLWDWL�GDL�SURQXEL��3RUULQL�HW�DO����������$OOD�OXFH�GL�TXHVWH�FRQVLGHUD]LRQL��VFDWXULVFH�
OD� QHFHVVLWj� GL� LQGLYLGXDUH� SURGRWWL� DQWLERWULWLFL� DOWHUQDWLYL� DL� SURGRWWL� FKLPLFL� GL� VLQWHVL� GD�
XWLOL]]DUH� GXUDQWH� LO� SHULRGR� GL� ILRULWXUD� GHOOD� YLWH� �GD�%%&+���� D�%%&+� �����7UD� TXHVWL� L�
SURGRWWL�D�EDVH�GL�HVWUDWWL�YHJHWDOL�UDSSUHVHQWDQR�XQD�SRVVLELOH�DOWHUQDWLYD�SHU�LO�FRQWUROOR�GHOOD�
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PXIID�JULJLD�LQ�YLJQHWR��)HGHOH�HW�DO.���������,O�IRUPXODWR�GL�RULJLQH�QDWXUDOH��/RJ\��VDJJLDWR�LQ�
TXHVWR�ODYRUR��SXz�FRVWLWXLUH�XQ¶HIILFDFH�DOWHUQDWLYD�DL�SURGRWWL�FKLPLFL�GL�VLQWHVL�SHU�LO�FRQWUROOR�
GL�B. cinerea�LQ�ILRULWXUD��

/$925,�&,7$7,�
&LOLEHUWL�1���)HUPDXG�0���5RXGHW�-���/DQJXDVFR�/���5RVVL�9���������(QYLURQPHQWDO�HIIHFWV�RQ�

WKH�SURGXFWLRQ�RI�Botrytis cinerea�FRQLGLD�RQ�GLIIHUHQW�PHGLD��JUDSH�EXQFK�WUDVK��DQG�
PDWXUH�EHUULHV��Australian Journal of Grape and Wine Research��22��������±������

&RUYL�)���7XOOLR�9���������8Q�ELHQQLR�GL�SURYH�GL�ORWWD�FRQWUR�OD�PXIID�JULJLD�GHOO¶XYD��Botrytis 
cinerea�3HUV���QHOOH�0DUFKH��Osservatorio per le Malattie delle Piante�����±�����

(OPHU�3��$��*���0LFKDLOLGHV�7��-���������(SLGHPLRORJ\�RI�Botrytis cinerea�LQ�RUFKDUG�DQG�YLQH�
FURSV��,Q��Botrytis��Biology, Pathology and Control��(ODG�<���:LOOLDPVRQ�%���7XG]\QVNL�3���
'HOHQ�1���HGLWRUV���6SULQJHU�1HWKHUODQGV�����������
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