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,O�PDUFLXPH�DFLGR� q� XQD�PDODWWLD� GHO� JUDSSROR�GHOOD� YLWH� GLIILFLOH� GD� FRQWHQHUH� DQFKH� SHU� OD�
PDQFDQ]D� GL� IRUPXODWL� YHUDPHQWH� HIILFDFL�� 7UH� SURYH� GL� FDPSR� VRQR� VWDWH� HIIHWWXDWH� QHO�
WULHQQLR������������QHOO¶DUHD�YLWLFROD�WUD�&DVWHO�%RORJQHVH��5$��H�7HEDQR�GL�)DHQ]D��5$���LQ�
(PLOLD�5RPDJQD�� FRQ� OR� VFRSR� GL� YDOXWDUH� O¶HIILFDFLD� YHUVR� LO� PDUFLXPH� DFLGR� GL� DOFXQL�
SURGRWWL� GL� RULJLQH� QDWXUDOH� �WUD� FXL� DOFXQL� DJHQWL� GL� ELRFRQWUROOR�� H� GL� VLQWHVL� �DQWLERWULWLFL� H�
LQVHWWLFLGL��� ,� SURGRWWL� VRQR� VWDWL� DSSOLFDWL� ���� YROWH� LQ� SUH�YHQGHPPLD��0ROWR� LQWHUHVVDQWL� VL�
VRQR� GLPRVWUDWL� Pythium oligandrum�� Bacillus amyloliquefaciens� H� Cerevisane,� DQFKH� VH�
TXHVW¶XOWLPR� q� VWDWR� YDOXWDWR� VROR� LQ� XQD� DQQXDOLWj�� ,QHIILFDFL� VRQR� VWDWL� OD� GHOWDPHWULQD�
�LPSLHJDWD�FRQ�O¶LQWHQWR�GL�DEEDWWHUH�OD�SRSROD]LRQH�GL�Drosophila melanogaster�SUHVHQWH�QHO�
YLJQHWR�H�FRLQYROWD�QHOOD�GLIIXVLRQH�GHL�OLHYLWL�LQGL]LDWL�GHOOD�PDODWWLD���H�LO�PHWDELVROILWR��XVDWR�
DO�GRVDJJLR�GL�FDQWLQD�DO�ILQH�GL�EORFFDUH�O¶DWWLYLWj�GHL�PHGHVLPL�OLHYLWL���1HO�FRUVR�GHOO¶DWWLYLWj�
VL� q� LQROWUH� DIILQDWR� LO� WHPSR� GL� LQWHUYHQWR�� LQL]LDQGR� L� WUDWWDPHQWL� TXDQGR� LO� FRQWHQXWR�
]XFFKHULQR�PHGLR�GHL�JUDSSROL�UDJJLXQJHYD�������%UL[��FRQVLGHUDWD�OD�VRJOLD�FKH�LQGLYLGXD�LO�
PRPHQWR�LQ�FXL�LQL]LD�XQD�PDJJLRUH�VHQVLELOLWj�GHO�JUDSSROR�DJOL�DJHQWL�GHO�PDUFLXPH�DFLGR��
3DUROH�FKLDYH��DJHQWL�GL�ELRFRQWUROOR��YLWH��GLIHVD�
�
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6RXU�URW�RI�JUDSHYLQH�EXQFKHV�LV�D�GLVHDVH�GLIILFXOW�WR�FRQWDLQ�DJDLQVW�ZKLFK�WKHUH�LV�D�ODFN�RI�
HIIHFWLYH� IRUPXODWLRQV��7KUHH� ILHOG� WULDOV�ZHUH� FDUULHG�RXW� RYHU� WKH� \HDUV���������������� LQ�
WKH� JUDSHYLQH� JURZLQJ� DUHD� DURXQG� &DVWHO� %RORJQHVH� �5$��� LQ� (PLOLD�5RPDJQD� UHJLRQ�
�QRUWKHUQ� ,WDO\��� ZLWK� WKH� DLP� RI� HYDOXDWLQJ� WKH� HIIHFWLYHQHVV� RI� ORZ�LPSDFW� SURGXFWV� DQG�
ELRFRQWURO�DJHQWV��3URGXFWV�ZHUH�DSSOLHG�LQ�WKH�SUH�KDUYHVW�SKDVH��$PRQJ�WKH�WHVWHG�SURGXFWV��
Pythium oligandrum��Bacillus amyloliquefaciens� DQG�Cerevisane VKRZHG� LQWHUHVWLQJ� UHVXOWV��
DOWKRXJK�WKH�ODWWHU�ZDV�RQO\�HYDOXDWHG�LQ�RQH�VHDVRQ��%RWK�WKH�XVH�RI�GHOWDPHWKULQ��WHVWHG�ZLWK�
WKH�LQWHQW�WR�UHGXFH�WKH�SRSXODWLRQ�RI�Drosophila melanogaster�LQYROYHG�LQ�WKH�VSUHDG�RI�WKH�
\HDVWV� VXVSHFWHG� RI� WKH� GLVHDVH�� DQG� PHWDELVXOILWH� �XVHG� DW� WKH� FHOODU� GRVDJH� WR� UHGXFH� WKH�
\HDVWV�LQYROYHG��ZHUH�LQHIIHFWLYH��'XULQJ�WKH�VWXG\�WKH�WLPLQJ�RI�LQWHUYHQWLRQ�ZDV�DOVR�UHILQHG��
VWDUWLQJ�WKH�DSSOLFDWLRQ�RI�WKH�SURGXFWV�ZKHQ�WKH�DYHUDJH�VXJDU�FRQWHQW�RI�WKH�EXQFKHV�UHDFKHG�
WKH�YDOXH�RI�������%UL[�WKUHVKROG�RI�VXVFHSWLELOLW\�WRZDUGV�VRXU�DFLG�URW��
.H\ZRUGV��ELRFRQWURO�DJHQWV��%&$V���FRQWURO�
�

,1752'8=,21(�
,O�PDUFLXPH� DFLGR� q� XQ� FRPSOHVVR� SDWRORJLFR� QRQ� EHQ� GHILQLWR� FKH� q� SUHVHQWH� LQ� WXWWH� OH�

UHJLRQL� YLWLFROH� WHPSHUDWH� GRYH� VL� YHULILFDQR�SLRJJH� LQ�SUH�YHQGHPPLD��/D�EXFFLD�GHOOH� XYH�
FROSLWH�DVVXPH�XQ�FRORUH�PDUURQH�FKLDUR��VLD�QHOOH�YDULHWj�D�EDFFD�URVVD�FKH�ELDQFD��TXLQGL�VL�
DPPRUELGLVFH��ULODVFLDQGR�SROSD�GL�XYD�IHUPHQWDWD�FKH�HPHWWH�XQ�FDUDWWHULVWLFR�RGRUH�GL�DFLGR�
DFHWLFR�� $� WDOH� GHJHQHUD]LRQH� VRQR� DVVRFLDWL� L� PRVFHULQL� GHOOD� IUXWWD� �Drosophila� VSS���
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FRPXQHPHQWH� SUHVHQWL� VXL� JUDSSROOL� LQ� GHFRPSRVL]LRQH�� 2ULJLQDULDPHQWH� VL� SHQVDYD� FKH� LO�
PDUFLXPH�DFLGR�IRVVH�OR�VWDGLR�ILQDOH�H�SL��GLVWUXWWLYR�GHOOD�PXIID�JULJLD��FDXVDWD�GD�Botrytis 
cinerea� �%LVLDFK� HW� DO�� ����� H� �������7DOH� VFHQDULR� q� VWDWR� VXFFHVVLYDPHQWH� GLPRVWUDWR� QRQ�
HVDWWR��PHQWUH�LO�WHUPLQH�q�WDOYROWD�DSSOLFDWR�D�XQD�VLQGURPH�GD�GHFDGLPHQWR�JHQHUDOH�FKH�SXz�
FRLQYROJHUH� YDUL� OLHYLWL�� EDWWHUL� H�R� IXQJKL� ILODPHQWRVL� �0F)DGGHQ�6PLWK� H� *XEOHU�� �������
/¶LQFHUWH]]D�UHODWLYD�DOO¶H]LRORJLD�H�DOO¶HSLGHPLRORJLD�GHOOD�PDODWWLD�KD�IRUWHPHQWH�OLPLWDWR�OR�
VYLOXSSR�GL�VWUDWHJLH�GL�JHVWLRQH�VSHFLILFKH�H�PLUDWH��$OFXQL�ULFHUFDWRUL�KDQQR�DIIHUPDWR�FKH�L�
OLHYLWL�VYROJRQR�XQ�UXROR�HVVHQ]LDOH�QHOOR�VYLOXSSR�GHO�PDUFLXPH�DFLGR��%DUDWD�HW�DO������D�H�
����E��%LVLDFK�HW�DO���������*XHU]RQL�H�0DUFKHWWL��������$OWUL�KDQQR�QRWDWR�O¶DVVRFLD]LRQH�GHL�
EDWWHUL�SURGXWWRUL�GL�DFLGR�DFHWLFR��$$%��FRQ�OD�PDODWWLD��PHQWUH�%DUDWD�HW�DO�������D�H�����E��
KDQQR�FRQFOXVR�FKH�JOL�$$%�GRYUHEEHUR�HVVHUH�FRQVLGHUDWL�JOL�DJHQWL�H]LRORJLFL�GHO�PDUFLXPH�
DFLGR��4XHVWL�XOWLPL�DXWRUL�KDQQR�DQFKH�FRQFOXVR�FKH�Drosophila�VSS��VYROJH�XQ�UXROR�FULWLFR�
LQ�TXDQWR�YHWWRUH�GHL�OLHYLWL�H�EDWWHUL�FRLQYROWL�QHOOR�VYLOXSSR�GHO�PDUFLXPH�DFLGR��XQ¶RSLQLRQH�
FRHUHQWH�FRQ�TXHOOD�GL�%LVLDFK�HW�DO���������FKH�DOOR�VWHVVR�PRGR�FRQVLGHUDYDQR�TXHVWL�LQVHWWL�
LPSRUWDQWL�YHWWRUL�GL�PDODWWLH��,Q�XQR�VWXGLR�UHFHQWH�q�VWDWR�SURYDWR�FKH�LO�PDUFLXPH�DFLGR�q�LO�
FXOPLQH� GL� XQ� SURFHVVR� FKH� LQL]LD� FRQ� OD� IHUPHQWD]LRQH� GHO� VXFFR� GL� XQD� EDFFD� OHVD� H� OD�
SURGX]LRQH� GL� HWDQROR� GD� SDUWH� GL� YDUL� OLHYLWL� �Saccharomyces� VSS�� H� Pichia� VSS��� H� OD�
VXFFHVVLYD�RVVLGD]LRQH�GHOO
HWDQROR�LQ�DFHWLFR�DFLGR�GD�SDUWH�GL�EDWWHUL�$$%��FRPH�SURSRVWR�GD�
%DUDWD�HW�DO�������D�H�����E���1HOOR�VWHVVR�VWXGLR�q�VWDWR�DFFHUWDWR�FKH�Drosophila�VSS��JLRFD�
XQ�UXROR�FUXFLDOH�QHOOR�VYLOXSSR�GHO�PDUFLXPH�DFLGR��+DOO�HW�DO�������D�H�����E���
���(VLVWRQR�DO�PRPHQWR�SRFKH�SRVVLELOLWj�GL�FRQWUROOR�LQGLUHWWR�GHOOD�PDODWWLD�HV��HYLWDUH��JLj�LQ�
IDVH�GL�LPSLDQWR��YDULHWj�D�JUDSSROR�FRPSDWWR�H��GXUDQWH�OD�IDVH�YHJHWDWLYD��DWWXDUH�XQ�HIILFDFH�
FRQWUROOR� GHOOH� WLJQROH� H� GHOO¶RLGLR�� DQDORJDPHQWH� D� TXDQWR� SUHVFULWWR� SHU� LO� FRUUHWWR�
FRQWHQLPHQWR�GHOOD�PXIID�JULJLD��&DYD]]D�HW�DO�����������
���/D�SUHVHQWH�VSHULPHQWD]LRQH��HVHJXLWD�QHO�WULHQQLR�����������LQ�(PLOLD�5RPDJQD��DYHYD�OR�
VFRSR�GL�YDOXWDUH�LQ�FDPSR�O¶HIILFDFLD�GL�GLYHUVL�SURGRWWL�IUD�FXL�DOFXQL�GL�RULJLQH�QDWXUDOH��QHL�
FRQIURQWL�GHJOL�DJHQWL�GHO�PDUFLXPH�DFLGR�GHOOD�YLWH��
�

0$7(5,$/,�(�0(72',�
/H�SURYH�GHO�ELHQQLR�����������VRQR�VWDWH�UHDOL]]DWH�LQ�XQ¶D]LHQGD�VLWD�D�7HEDQR�GL�)DHQ]D�

�5$���VX�³7UHEELDQR�5RPDJQROR´LPSLDQWDWR�QHO������HG�DOOHYDWR�D�&DVDUVD��VHVWR�GL�LPSLDQWR�
��P�[�����P��FRQ�LUULJD]LRQH�D�JRFFLD��ODYRUDWR�VXOOD�ILOD�HG�LQHUELWR�QHOO¶LQWHUILODUH��/D�SURYD�
GHO������q�VWDWD�UHDOL]]DWD�LQ�XQ¶D]LHQGD�VLWD�QHOOH�SULPH�FROOLQH�GL�&DVWHO�%RORJQHVH��5$���VX�
YLWLJQR�6DQJLRYHVH��LPSLDQWDWR�QHO������HG�DOOHYDWR�D�FRUGRQH�VSHURQDWR��VHVWR�GL�LPSLDQWR���
P�[� ����P�� VHQ]D� LUULJD]LRQH�� JHVWLWR� FRQ� LQHUELPHQWR� VLD� VXOOD� ILOD� FKH� QHOO¶LQWHUILODUH�� 7DOL�
YLJQHWL� VRQR� VWDWL� VFHOWL� SHUFKp� QHJOL� DQQL� SUHFHGHQWL� OD� VSHULPHQWD]LRQH� KDQQR� DYXWR�
FRQVLVWHQWL�OLYHOOL�GL�DWWDFFR�GL�PDUFLXPH�DFLGR��
,� SURGRWWL� VDJJLDWL�� VRQR� ULSRUWDWL� LQ� WDEHOOD� ��� (VVL� FRPSUHQGRQR� XQ� LQVHWWLFLGD� DG� DPSLR�

VSHWWUR� G¶D]LRQH� �GHOWDPHWULQD��� SURGRWWL� PLFURELRORJLFL� DXWRUL]]DWL� �3RO\YHUVXP� $P\OR� [��
5RPHR�� H� QRQ� DXWRUL]]DWL� �$QW\PLF��� XQ� LQLELWRUH�GHOO¶DWWLYLWj� IHUPHQWDWLYD� �PHWDELVROILWR�GL�
SRWDVVLR���O¶ROLR�GL�DUDQFLR�GROFH��3UHY�$P���IXQJLFLGL�DG�D]LRQH�VSHFLILFD�QHL�FRQIURQWL�GHOOD�
ERWULWH��.DUPD���/RJ\�H�6ZLWFK��HG�XQ�SURGRWWR�QDWXUDOH�D�EDVH�GL�IDULQD�GL�URFFLD��]HROLWH����
,�SURGRWWL�VRQR�VWDWL�DSSOLFDWL�FRQ�WXUQR�GL������JLRUQL�HG�LQ�OLQHD�HIILFDFLD��FDPELDQGRQH�LO�

SRVL]LRQDPHQWR�QHO�FRUVR�GHJOL�DQQL�LQ�EDVH�DOOD�PLVXUD]LRQH�GHO�OLYHOOR�]XFFKHULQR���%UL[��H�
DO� UDJJLXQJLPHQWR� GHO� YDORUH� ����� �%UL[� FKH� ULVXOWD� LO� PRPHQWR� LQ� FXL� LO� JUDSSROR� GLYHQWD�
VXVFHWWLELOH�DOO¶D]LRQH�IHUPHQWDWLYD�GHJOL�$$%��+DOO�HW�DO�������D�H�����E���
�
�
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7DEHOOD����3URGRWWL�H�UHODWLYL�GRVDJJL�XWLOL]]DWL�QHL�WUH�DQQL�GL�VSHULPHQWD]LRQH�
)RUPXODWR�
FRPPHUFLDOH�

�I�F���
3ULQFLSLR�DWWLYR��FRQFHQWUD]LRQH�� 'RVDJJLR�

I�F���K/�

$QQR�

����� ����� �����

'HFLV�(YR� 'HOWDPHWULQD�����J�/�� ���PO� � � �
0HWDELVROILWR�
HQRORJLFR� PHWDELVROILWR�GL�.��������� ��J�

� � � �

.DUPD���� ELFDUERQDWR�GL�.������� ����J� � � �

=HROLWH� SROYHUH�GL�URFFLD������� ����J� � � �

�/RJ\� HXJHQROR�����J�/���JHUDQLROR�����J�/���
WLPROR�����J�/� ����PO� � � �

3UHY$P�3OXV� ROLR�HVVHQ]LDOH�GL�DUDQFLR�GROFH�����J�/�� ����PO�� � � �

$QWLP\F�
Bacillus licheniformis  

H B. subtilis �����&)8�J���
Thricoderma harzianum �����8&)/g��

����PO� � � �

3RO\YHUVXP� Phytium oligandrum��������� ���J� � � �

$P\OR�;� Bacillus amyloliquefaciens������ ����J� � � ��

5RPHR� Cerevisane�������� ���J� � � �

6ZLWFK� F\SURGLQLO�����������IOXGLR[RQLO������� ���J� � � �
�
,O�GLVHJQR�VSHULPHQWDOH�DGRWWDWR�HUD�TXHOOR�D�EORFFKL�UDQGRPL]]DWL�FRQ���ULSHWL]LRQL�SHU�WHVL�H�

�� SLDQWH� SHU� SDUFHOOD�� /H� DSSOLFD]LRQL� IRJOLDUL� VRQR� VWDWH� UHDOL]]DWH� FRQ� QHEXOL]]DWRUH�
VSDOOHJJLDWR�6WLKO��PRGHOOR�65�����XJHOOR���PP���GLVWULEXHQGR�XQ�YROXPH�G¶DFTXD�VLPXODWR�GL�
���·�����/�KD�QHOOH�GLYHUVH�DQQDWH�HG�DYHQGR�FXUD�GL�UDJJLXQJHUH�H�QRQ�VXSHUDUH�LO�OLPLWH�GHO�
JRFFLRODPHQWR��1HO������VRQR�VWDWL�UHDOL]]DWL�GXH�LQWHUYHQWL�D�VHWWHPEUH������H��������QHO������
WUH�LQWHUYHQWL�WUD�DJRVWR�H�VHWWHPEUH�������������H�������PHQWUH�QHO������WUH�LQWHUYHQWL�DG�DJRVWR�
������������H���������
,�ULOLHYL�GL�HIILFDFLD�KDQQR�LQWHUHVVDWR�L�JUDSSROL��YDOXWDQGR�VX�XQ�FDPSLRQH�GL����RUJDQL�SHU�

SDUFHOOD�O¶LQFLGHQ]D�H�OD�VHYHULWj�GHOOD�PDODWWLD��PHGLDQWH�VWLPD�YLVLYD�GHOOD�VXSHUILFLH�FROSLWD��
IDFHQGR� ULIHULPHQWR� DOOH� VHJXHQWL� FODVVL� GL� GDQQR�� ��  � DVVHQ]D� GL� VLQWRPL�� ��  � ���·��� GL�
VXSHUILFLH� VLQWRPDWLFD�� ��  � �·���� GL� VXSHUILFLH� VLQWRPDWLFD�� ��  � ��·���� GL� VXSHUILFLH�
VLQWRPDWLFD���� ���·����GL�VXSHUILFLH�VLQWRPDWLFD���� ���·�����GL�VXSHUILFLH�VLQWRPDWLFD��,O�
YDORUH� ULSRUWDWR�� ULJXDUGDQWH� O¶LQFLGHQ]D� H� OD� VHYHULWj� GHOOD� PDODWWLD�� q� OD� PHGLD� GHL� VLQJROL�
YDORUL�PHGL�GHOOH�FODVVL�GL�GDQQR��3HU�TXDQWR�ULJXDUGD�O¶DQDOLVL�VWDWLVWLFD��L�GDWL�GHOOH�SURYH�VRQR�
VWDWL�HODERUDWL�PHGLDQWH�$QDOLVL�GHOOD�9DULDQ]D��$QRYD��H�VXFFHVVLYR�7HVW�61.��S��������SHU�
OD� VHSDUD]LRQH�GHOOH�PHGLH�� WUDVIRUPDQGR� WXWWH� OH�SHUFHQWXDOL�FRQ�UDGLFH�TXDGUDWD�R�DUFRVHQR�
GHOOD� UDGLFH� TXDGUDWD� SHUFHQWXDOH�� Ê� VWDWR� LQROWUH� FDOFRODWR�� VXO� YDORUH� PHGLR� GHOOH� TXDWWUR�
ULSHWL]LRQL�� LO� JUDGR� G¶D]LRQH� SHUFHQWXDOH� FRPH� HIILFDFLD� SHUFHQWXDOH� $EERWW�� ULVSHWWR� DO�
WHVWLPRQH�QRQ�WUDWWDWR�� 
/¶DQGDPHQWR�PHWHR�q�VWDWR�UHJLVWUDWR�GXUDQWH�LO�SHULRGR�GL�SURYD�HG�q�ULSRUWDWR�LQ�JUDILFR����

��H���ULVSHWWLYDPHQWH�SHU�OD�VWDJLRQH������������H��������
�
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5,68/7$7,�(�',6&866,21(�
1HO�WULHQQLR�����������OD�SUHVVLRQH�GHOOD�PDODWWLD��UHJLVWUDWD�QHL�YLJQHWL�RJJHWWR�GHOOH�SURYH�

q�VWDWD�GL�PHGLR�DOWR� OLYHOOR��3UHFLSLWD]LRQL� LQWHQVH��TXDQWLWDWLYL�FXPXODWL�VXSHULRUL�DL����PP�
QHO�SHULRGR�GL�SURYD��KDQQR�FUHDWR�L�SUHVXSSRVWL�SHU�XQ�EXRQR�VYLOXSSR�GHOOD�PDODWWLD��6ROR�QHO�
�����O¶HVWDWH��HVWUHPDPHQWH�VLFFLWRVD�VLQR�DOOD�IDVH�GL�SUH�UDFFROWD��KD�GHWHUPLQDWR�XQD�PLQRUH�
DWWDFFR�VXL�JUDSSROL��
�
*UDILFR����������$QGDPHQWR�PHWHRURORJLFR�UHJLVWUDWR�GDOOD�VWD]LRQH�GL�7HEDQR�GL�)DHQ]D��5$��
GXUDQWH�LO�SHULRGR�GL�SURYD��GLVWDQ]D�GDO�VLWR�GL�SURYD������NP��

�
�
�
*UDILFR����������DQGDPHQWR�PHWHRURORJLFR�UHJLVWUDWR�GDOOD�VWD]LRQH�GL�7HEDQR�GL�)DHQ]D��5$��
GXUDQWH�LO�SHULRGR�GL�SURYD��GLVWDQ]D�GDO�VLWR�GL�SURYD������NP��
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*UDILFR����������$QGDPHQWR�PHWHRURORJLFR�UHJLVWUDWR�GDOOD�VWD]LRQH�GL�,PROD��%2��GXUDQWH�LO�
SHULRGR�GL�SURYD��GLVWDQ]D�GDO�VLWR�GL�SURYD����NP��

�
�
,� ULVXOWDWL� GHOOD� SURYD� FRQGRWWD� QHO� ����� VRQR� ULSRUWDWL� LQ� WDEHOOD� ��� TXHOOL� GHO� ����� VRQR�

ULSRUWDWL�LQ�WDEHOOD���H�TXHOOL�GHO������ULSRUWDWL�LQ�WDEHOOD����
�

3URYD����7HEDQR�GL�)DHQ]D��5$��������
,�SULPL�VLQWRPL�VX�JUDSSROR�VRQR�VWDWL�RVVHUYDWL�DOO¶LQL]LR�GL�VHWWHPEUH��/¶HOHYDWD�SUHVVLRQH�

LQIHWWLYD�KD�GHWHUPLQDWR�XQ�JUDYH�DWWDFFR�FKH�KD�PHVVR�D�GXUD�SURYD�WXWWL�L�IRUPXODWL�VDJJLDWL��
$OOD�UDFFROWD���������QHO�WHVWLPRQH�QRQ�WUDWWDWR�LO�����GHL�JUDSSROL�VL�SUHVHQWDYD�VLQWRPDWLFR��
FRQ�XQD�VHYHULWj�GL�SRFR�VXSHULRUH�DO�������
7UD� L�SURGRWWL� LPSLHJDWL�JOL�XQLFL�FKH�KDQQR�PRVWUDWR�XQD� FHUWD� DWWLYLWj� VRQR�VWDWL�3UHY$P�

3OXV� �HIILFDFLD� PHGLD� VXOOD� VHYHULWj� GL� TXDVL� LO� ����� H� 3RO\YHUVXP� �HIILFDFLD� PHGLD� VXOOD�
VHYHULWj�GHO�������WXWWDYLD�OD�GLVIRUPLWj�SUHVHQWH�QHO�FDPSR�VSHULPHQWDOH�QRQ�KD�SHUPHVVR�GL�
GLIIHUHQ]LDUH�VWDWLVWLFDPHQWH�WDOL�WHVL�GDOOH�DOWUH�H�GDO�WHVWLPRQH�QRQ�WUDWWDWR��
8Q� GLVFRUVR� D� SDUWH� PHULWD� 'HFLV� (YR�� FKH� DYUHEEH� GRYXWR� OLPLWDUH� L� GDQQL� LQ� PDQLHUD�

LQGLUHWWD�� DEEDWWHQGR� OD� SUHVHQ]D� GL�D. melanogaster�� 3UREDELOPHQWH� WDOH� VWUDWHJLD� DQGUHEEH�
ULYLVWD� LQ� SURYH� FRQ� SDUFHOOH� GL� JUDQGL� GLPHQVLRQL� SHU� HYLWDUH� OH� LQHYLWDELOL� LQWHUIHUHQ]H�
QHJDWLYH� FRQ� OD� SRSROD]LRQH� SUHVHQWH� QHOOH� SDUFHOOH� OLPLWURIH�� 3RFR� HIILFDFL� VRQR� DSSDUVL�
�/RJ\��$QWLP\F�H�.DUPD�PHQWUH�LO�PHWDELVROILWR�GL�SRWDVVLR�DO�GRVDJJLR�LPSLHJDWR�LQ�SURYD�
�GRVH�GL�FDQWLQD���TXDOH�LQLELWRUH�GHOOD�IHUPHQWD]LRQH��QRQ�KD�HYLGHQ]LDWR�QHVVXQD�DWWLYLWj�QHO�
FRQWHQHUH�OD�PDODWWLD�� 
�
�
�
�
�

0

10

20

30

40

50

60

70

80

90

100

1/8 8/8 15/8 22/8 29/8 5/9 12/9

Pioggia (mm) Tmin (°C) Tmax (°C) U.R. (%)

423



7DEHOOD����3URYD�������LQFLGHQ]D�H�VHYHULWj�GHOOD�PDODWWLD�VXL�JUDSSROL�ULVXOWDWL��PHGLD���
GHYLD]LRQH�VWDQGDUG��

7HVL�
5LOLHYR�GHO����� 5LOLHYR�GHO������

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

7HVWLPRQH�Q��W�� ����������D� ������������D� ����������D�
�

�������������D�
�

'HFLV�(YR� ��������D� ������������D� ������������D�
������

������������D�
�������

0HWDELVROILWR�
HQRORJLFR� ��������D� ������������D� ������������D�

����
�������������D�

����

.DUPD���� ��������D� ������������D� ����������D�
�����

������������D�
�����

�/RJ\� ��������D� ������������D� �����������D�
������

�����������D�
�������

3UHY$P�3OXV� ��������D� ������������D� �����������D�
�������

������������D�
�������

$QWLP\F� ��������D� ������������D� �����������D�
����

�������������D�
������

3RO\YHUVXP� ��������D� ������������D� ������������D�
�������

������������D�
�����

6ZLWFK� ��������D� ������������D� ����������D�
�������

������������D�
�������

'DWD�WUDWWDPHQWL������H������
�$� OHWWHUH� GLIIHUHQWL� QHOOD� VWHVVD� FRORQQD� FRUULVSRQGH� XQD� GLIIHUHQ]D� VWDWLVWLFDPHQWH� VLJQLILFDWLYD� �S� ��
�������7HVW�61.�
�*UDGR�G¶D]LRQH�SHUFHQWXDOH�FDOFRODWR�VHFRQGR�$EERWW�
�
3URYD���±�7HEDQR�GL�)DHQ]D��5$��������
/H�FRQGL]LRQL�FOLPDWLFKH�GHO������QRQ�VRQR�VWDWH�IDYRUHYROL�DOOD�PDODWWLD�HFFHWWR�QHOOD�SULPD�

PHWj� GL� VHWWHPEUH�� TXDQGR� VL� q� UHJLVWUDWR� XQ� DQGDPHQWR� PHWHRURORJLFR� IUHVFR� H� SLXWWRVWR�
XPLGR� �LQ� FRQWUDSSRVL]LRQH� DOO¶DQGDPHQWR� DQQXDOH�� FKH� KD� IDYRULWR� OD� PDQLIHVWD]LRQH� GHL�
VLQWRPL�VXO�JUDSSROR���
,Q�TXHVWR�FRQWHVWR�VL�q�DVVLVWLWR�DOOR�VYLOXSSR�GL�XQ�DWWDFFR�GL�EDVVD�HQWLWj�FKH�KD�LQWHUHVVDWR��

QHO� VHFRQGR� ULOLHYR�� HVHJXLWR� LO� ������ LO� ���� GHL� JUDSSROL� QHO� WHVWLPRQH� QRQ� WUDWWDWR� FRQ�
XQ¶LQWHQVLWj�GHOO¶������/¶DQDOLVL�VWDWLVWLFD�KD�SHUPHVVR�GL�GLIIHUHQ]LDUH�VROR�OD�WHVL�WUDWWDWD�FRQ�
6ZLWFK� FRQ� XQD� HIILFDFLD� SURVVLPD� R� VXSHULRUH� DO� ���� PHQWUH� WXWWH� OH� DOWUH� WHVL� QRQ� VL�
GLIIHUHQ]LDQR�Qp�GD�6ZLWFK��Qp�GDO�WHVWLPRQH��LQ�FRQVLGHUD]LRQH�DQFKH�GHOOD�QDWXUDOH�GLVIRUPLWj�
GHOOD� SUHVHQ]D� GHO� SDWRJHQR� LQ� FDPSR�� FRPH� VL� SXz� RVVHUYDUH� GDOOD� GHYLD]LRQH� VWDQGDUG�
SUHVHQWDWD� LQ� FDPSR� GDOOD� PDODWWLD�� 7UD� L� SURGRWWL� LPSLHJDWL�� D� OLYHOOR� QXPHULFR� OD� PLJOLRUH�
HIILFDFLD� q� VWDWD� RWWHQXWD�GD�$P\OR�;� ��������GL� HIILFDFLD�� H� �/RJ\� ��������GL� HIILFDFLD���
PHQWUH� JOL� DOWUL� SURGRWWL� LQ� SURYD� �.DUPD�� 3UHY�$P� H� 3RO\YHUVXP�� KDQQR� UHJLVWUDWR�
XQ¶HIILFDFLD� LQWRUQR� DO� �������� 0HWDELVROILWR� GL� SRWDVVLR�� VHPSUH� LPSLHJDWR� DOOD� GRVH� GD�
FDQWLQD��KD�UDJJLXQWR�XQ¶HIILFDFLD�VROR�QXPHULFDPHQWH�LQIHULRUH�DJOL�DOWUL�SURGRWWL�LQ�SURYD������
H�����GL�HIILFDFLD�VX�LQFLGHQ]D�H�VHYHULWj��ULVSHWWLYDPHQWH���
�
�
�
�
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7DEHOOD����5LVXOWDWL�GHOOD�SURYD�UHDOL]]DWD�QHO�������PHGLD���GHYLD]LRQH�VWDQGDUG��

7HVL�
5LOLHYR�GHO������ 5LOLHYR�GHO������

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

7HVWLPRQH�Q��W�� �����������D� �����������D� �����������D� ������������D�

0HWDELVROILWR�
HQRORJLFR�
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�������
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.DUPD���� ��������DE�
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�����
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�������
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�/RJ\� ����������DE�
�������
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����������DE�
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�������

3UHY$P�3OXV� ����������E�
�������

�����������D�
�������

����������DE�
�������

�����������DE�
�������

3RO\YHUVXP� ��������DE�
�������

������������D�
�������

���������DE�
�������

������������DE�
�������

$P\OR�;� ��������DE�
��������

�����������D�
�������

����������DE�
�������

������������DE�
�������

6ZLWFK� ��������E�
�������

�����������D�
�������

�����������E�
�������

������������E�
�������

'DWD�WUDWWDPHQWL������������������
�$� OHWWHUH� GLIIHUHQWL� QHOOD� VWHVVD� FRORQQD� FRUULVSRQGH� XQD� GLIIHUHQ]D� VWDWLVWLFDPHQWH� VLJQLILFDWLYD� �S� ��
�������7HVW�61.�
�*UDGR�G¶D]LRQH�SHUFHQWXDOH�FDOFRODWR�VHFRQGR�$EERWW�
�

3URYD����/RFDOLWj�/D�6HUUD��&DVWHO�%RORJQHVH��5$��������
/
HYHQWR�SLRYRVR�SL��LPSRUWDQWH��FLUFD����PP��q�VWDWR�TXHOOR�GHO����������$OWUH�SLRJJH��FKH�

KDQQR� FUHDWR� OH� FRQGL]LRQL� LGHDOL� SHU� OR� VYLOXSSR� GHOOD� PDODWWLD�� VRQR� VWDWH� TXHOOH� GL� LQL]LR�
VHWWHPEUH�����������H������UHJLVWUDWH�SURSULR�LQ�IDVH�GL�SUH�UDFFROWD��/H�DSSOLFD]LRQL�VRQR�VWDWH�
HVHJXLWH�TXDQGR�OH�XYH�DYHYDQR�UDJJLXQWR�XQ��%UL[�PHGLR�SDUL�D��������������,�SULPL�VLQWRPL�
GHOOD�PDODWWLD�VRQR�VWDWL�UHJLVWUDWL�LQ�RFFDVLRQH�GHOO¶XOWLPD�DSSOLFD]LRQH�DOOD�ILQH�GL�DJRVWR��'DL�
ULOLHYL� HVHJXLWL�LO�����HG�LO�������VL�HYLGHQ]LD�FRPH�OD�PDODWWLD�VL�VLD�HYROXWD�SDVVDQGR�GD�����D�
����GL�LQFLGHQ]D�H�GD������D�������GL�VXSHUILFLH�GHO�JUDSSROR�FROSLWD��,Q�TXHVWH�FRQGL]LRQL��
3RO\YHUVXP� �FLUFD� ������� GL� HIILFDFLD�� FRQIHUPD� L� ULVXOWDWL� SRVLWLYL� JLj� RWWHQXWL� QHOOH� DOWUH�
DQQDWH��$P\OR�;� ���������H�5RPHR� ���������GLPRVWUDQR�GL�DYHUH� OH�SHUIRUPDQFH� LQ� OLQHD�
FRQ� L� PLJOLRUL� SURGRWWL� QDWXUDOL� GLVSRQLELOL�� /R� VWDQGDUG� FKLPLFR� GL� ULIHULPHQWR� �6ZLWFK���
DQDORJDPHQWH�DOOD�VWDJLRQH�SUHFHGHQWH��q�VWDWR�O¶XQLFR�SURGRWWR�D�GLIIHUHQ]LDUVL�GDO� WHVWLPRQH�
QRQ� WUDWWDWR��PD� QRQ�GDOOH� DOWUH� WHVL�� DOOD� UDFFROWD�� RWWLHQH� XQ¶HIILFDFLD�GHO� ����H����� FLUFD�
�ULVSHWWLYDPHQWH�LQ�WHUPLQL�GL�HIILFDFLD�VX�LQFLGHQ]D�H�VHYHULWj���JDUDQWHQGR�XQ�RWWLPR�FRQWUROOR�
GHOOD�PDODWWLD��,QWHUHVVDQWH�q�DQFKH�LO�FRPSRUWDPHQWR�GHOOD�]HROLWH��HIILFDFLD�GHO�����H�����VX�
LQFLGHQ]D� H� VHYHULWj��� =HROLWH� FRPH� 3UHY�$P� ����� H� ���� GL� HIILFDFLD�� KDQQR� GLPRVWUDWR�
XQ¶DWWLYLWj�VWDWLVWLFDPHQWH�QRQ�GLVVLPLOH��DQFKH�VH�QXPHULFDPHQWH�LQIHULRUH�ULVSHWWR�DL�PLJOLRUL�
SURGRWWL��
�
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�
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7DEHOOD����5LVXOWDWL�GHOOD�SURYD�UHDOL]]DWD�QHO�������PHGLD���GHYLD]LRQH�VWDQGDUG��

7HVL�
5LOLHYR�GHO����� 5LOLHYR�GHO������

,QFLGHQ]D��� 6HYHULWj��� ,QFLGHQ]D��� 6HYHULWj���
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'DWD�WUDWWDPHQWL�������������������
�$� OHWWHUH� GLIIHUHQWL� QHOOD� VWHVVD� FRORQQD� FRUULVSRQGH� XQD� GLIIHUHQ]D� VWDWLVWLFDPHQWH� VLJQLILFDWLYD� �S� ��
�������7HVW�61.�
�*UDGR�G¶D]LRQH�SHUFHQWXDOH�FDOFRODWR�VHFRQGR�$EERWW�
�

&21&/86,21,�
/H� SURYH� HVHJXLWH� LQ� D]LHQGH� GLYHUVH� H� FRQ� EXRQD� SUHVHQ]D� GHOOD�PDODWWLD� FRQIHUPDQR� DG�

RJJL� OD� PDQFDQ]D� GL� IRUPXODWL� YHUDPHQWH� HIILFDFL� QHO� FRQWHQHUH� LO� PDUFLXPH� DFLGR� GHO�
JUDSSROR�� /D� VSHULPHQWD]LRQH� VL� q� IRFDOL]]DWD� VXOO¶XWLOL]]R� GL� GLYHUVL� SURGRWWL� VLD� GL� RULJLQH�
QDWXUDOH� FKH� GL� VLQWHVL� FKLPLFD� QRUPDOPHQWH� XWLOL]]DWL� QHOOD� GLIHVD� QHL� FRQIURQWL� GL� DOWUH�
DYYHUVLWj�IXQJLQH��/R�VWDQGDUG�VFHOWR�q�VWDWR�OR�6ZLWFK�FKH�KD�GLPRVWUDWR�GL�DYHUH�XQ¶DWWLYLWj�
VXIILFLHQWH��DQFKH�VH�DOWDOHQDQWH�QHJOL�DQQL��7UD�L�SURGRWWL�XWLOL]]DWL��PROWR�LQWHUHVVDQWL�VL�VRQR�
GLPRVWUDWL� TXHOOL� PLFURELRORJLFL� TXDOL� Pythium oligandrum�� Bacillus amyloliquefaciens� H�
Cerevisane� �TXHVW¶XOWLPR� YDOXWDWR� VROR� XQ� DQQR��� 'L� QHVVXQD� XWLOLWj� q� VWDWR� O¶LPSLHJR� GL�
GHOWDPHWULQD�XWLOL]]DWD� FRQ� O¶LQWHQWR�GL� DEEDWWHUH� OD� SRSROD]LRQH�GL� GURVRILOD� �FRLQYROWD� QHOOD�
GLIIXVLRQH�GHL�OLHYLWL�LQGL]LDWL�GHOOD�PDODWWLD���GL�PHWDELVROILWR��DO�ILQH�GL�EORFFDUH�O¶DWWLYLWj�GHL�
OLHYLWL�H�GL�$QWLP\F��TXDOH�DQWDJRQLVWD�PLFURELRORJLFR��5LVXOWDWL�DOWDOHQDQWL�VRQR�VWDWL�RWWHQXWL�
FRQ��/RJ\�PHQWUH� XQD�GLVFUHWD� DWWLYLWj� q� VWDWD� QRWDWD� XWLOL]]DQGR�3UHY$P��.DUPD�H�=HROLWH��
1HO� FRUVR� GHOO¶DWWLYLWj� VL� q� LQROWUH� DIILQDWR� LO� WHPSR� GL� LQWHUYHQWR�� SRVL]LRQDQGR� LO� SULPR�
WUDWWDPHQWR� TXDQGR� LO� OLYHOOR� ]XFFKHULQR�PHGLR� GHL� JUDSSROL� KD� UDJJLXQWR� LO� YDORUH� GL� ������
%UL[�� FRQVLGHUDWR� LQ�ELEOLRJUDILD�� FRPH� OD� VRJOLD� FKH� LQGLYLGXD� LO�PRPHQWR� LQ� FXL� LQL]LD� XQD�
PDJJLRUH�VHQVLELOLWj�GHO�JUDSSROR�DJOL�DJHQWL�GHO�PDUFLXPH�DFLGR��
�
5LQJUD]LDPHQWL�
,QL]LDWLYD�UHDOL]]DWD�QHOO¶DPELWR�GHO�3URJUDPPD�UHJLRQDOH�GL�VYLOXSSR�UXUDOH�������������7LSR�
GL� RSHUD]LRQH� ������� ±� *UXSSL� RSHUDWLYL� GHO� SDUWHQDULDWR� HXURSHR� SHU� O¶LQQRYD]LRQH��
³SURGXWWLYLWj� H� VRVWHQLELOLWj� GHOO¶DJULFROWXUD´�� )RFXV� $UHD� �%� ±� 3URJHWWR� ³$SSOLFD]LRQH� GL�
WHFQLFKH�H�PHWRGRORJLH�VRVWHQLELOL�SHU�OD�GLIHVD��O¶LUULJD]LRQH�H�OD�QXWUL]LRQH�LQ�YLWLFROWXUD´�
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/$925,�&,7$7,��
%DUDWD�$���&RUUHLD�6DQWRV�6���0DOIHLWR�)HUUHLUD�0���/RXUHLUR��9���������D���1HZ�,QVLJKWV�LQWR�

WKH� (FRORJLFDO� ,QWHUDFWLRQ� %HWZHHQ� *UDSH� %HUU\� 0LFURRUJDQLVPV� DQG� 'URVRSKLOD� )OLHV�
'XULQJ�WKH�'HYHORSPHQW�RI�6RXU�5RW��Microb. Ecol.�������±����

%DUDWD�$���0DOIHLWR�)HUUHLUD�0���/RXUHLUR��9��� ����� �E���&KDQJHV� LQ� VRXU� URWWHQ�JUDSH�EHUU\�
PLFURELRWD�GXULQJ�ULSHQLQJ�DQG�ZLQH�IHUPHQWDWLRQ��Int J Food Microbiol���������±����

%LVLDFK�0���0LQHUYLQL�*���6DORPRQH�0�&���������5HFKHUFKHV�H[SpULPHQWDOHV�VXU�OD�SRXUULWXUH�
DFLGH�GH�OD�JUDSSH�HW�VXU�VHV�UDSSRUWV�DYHF�OD�SRXUULWXUH�JULVH����EPPO Bull.�������±����

%LVLDFK�0���0LQHUYLQL�*��DQG�=HUEHWWR��)���������3RVVLEOH�LQWHJUDWHG�FRQWURO�RI�JUDSHYLQH�VRXU�
URW��Vitis�������±����

&DYD]]D� )��� %XJLDQL� 5��� )UDQFHVFKHOOL� )��� 3UHWL� 0�� ������� 9DOXWD]LRQH� GHOO¶HIILFDFLD�
GHOO¶DWWLYLWj� DQWLERWULWLFD� GL� DOFXQL� IXQJLFLGL� SHU� LO� FRQWHQLPHQWR� GHOOD� ERWULWH� GHOOD� YLWH�
�Botrytis cinerea���Atti Giornate Fitopatologiche�����, in preparazione�

*XHU]RQL�(���0DUFKHWWL�5���������$QDO\VLV�RI�\HDVW�IORUD�DVVRFLDWHG�ZLWK�JUDSH�VRXU�URW�DQG�RI�
WKH�FKHPLFDO�GLVHDVH�PDUNHUV��Appl Environ Microbiol�������±����

+DOO�0�(��� /RHE�*�0���:LOFR[�:�� )��� ����� �D��� &RQWURO� RI� 6RXU� 5RW� 8VLQJ� &KHPLFDO� DQG�
&DQRS\�0DQDJHPHQW�7HFKQLTXHV��Am J Enol Vitic.��������������

+DOO�0�(���/RHE�*�0���'DYLGVRQ�/��&���(YDQV�.�-���:LOFR[�:��)���������E���*UDSH�6RXU�5RW��
$� )RXU�:D\� ,QWHUDFWLRQ� ,QYROYLQJ� WKH� +RVW�� <HDVW�� $FHWLF� $FLG� %DFWHULD�� DQG� ,QVHFWV��
Phytopathology,����������GRL�����������3+<72������������5�

0F)DGGHQ�6PLWK�:��� *XEOHU�:�'��� ������ 6RXU� 5RW�� SS�� ������ LQ�� &RPSHQGLXP� RI� *UDSH�
'LVHDVHV��3HVWV��DQG�'LVRUGHUV���QG�(G��:�)��:LOFR[��:�'��*XEOHU�DQG�-�.��8\HPRWR��HGV��
APS Press��6W��3DXO��01������S�
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