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/¶LQWURGX]LRQH� H� UDSLGD� GLIIXVLQH� GHO� EDWWHULR� GD� TXDUDQWHQD� Xylella fastidiosa� LQ� 3XJOLD��
WUDVPHVVR�GD�LQVHWWL�[LOHPRPL]L��UHQGH�QHFHVVDULD�O¶DGR]LRQH�GL�PLVXUH�GL�FRQWUROOR�QHL�FRQIURQWL�
GL�Philaenus spumarius SULQFLSDOH�YHWWRUH�GHO�EDWWHULR��$�WDO�ILQH��WUH�SURYH�VRQR�VWDWH�DOOHVWLWH�
WUD�LO������HG�LO�������YROWH�DG�DFTXLVLUH�XOWHULRUL�GDWL�VXO�FRPSRUWDPHQWR�GHOOH�PROHFROH�JLj�
UHJLVWUDWH�R�GL�DOWUH�SRWHQ]LDOPHQWH�HIILFDFL�QHL�FRQIURQWL�GL�P. spumarius���,�IRUPXODWL�D�EDVH�GL�
QHRQLFRWLQRLGL�H�SLUHWURLGL�KDQQR�FRQIHUPDWR�O¶HOHYDWD�HIILFDFLD�HYLGHQ]LDWD�LQ�QXPHURVH�DWWLYLWj�
VSHULPHQWDOL�FRQGRWWH�LQ�SDVVDWR��,O�QXRYR�IRUPXODWR�D�EDVH�GL�F\DQWUDQLOLSUROH�H�LO�IRVPHW�KDQQR�
PRVWUDWR� XQD� EXRQD� HIILFDFLD�� SDUDJRQDELOH� DL� SURGRWWL� GL� ULIHULPHQWR�� /¶DEDPHFWLQD� KD�
HYLGHQ]LDWR�XQ�EXRQ�HIIHWWR�DEEDWWHQWH�PD�QHVVXQD�SHUVLVWHQ]D��PHQWUH�QHVVXQ�HIIHWWR�DOOH�GRVL�
WHVWDWH�q�VWDWR�ULVFRQWUDWR�FRQ�O¶LPSLHJR�GHOOR�VSLQHWRUDP��7UDWWDPHQWL�D�FDOHQGDULR�FRQ�FDROLQR�
R�LPLGDFORSULG�GDO������DO������QRQ�KDQQR�SHUPHVVR�GL�ULGXUUH�OD�SHUFHQWXDOH�GL�WUDVPLVVLRQH�
GHO�EDWWHULR�LQ�SLDQWH�VDQH�HVSRVWH�DOOH�LQIH]LRQL�QDWXUDOL�GHO�YHWWRUH�QHOOD�]RQD�LQIHWWD���
3DUROH�FKLDYH��LQVHWWLFLGL��ROLYR��EDWWHULR�GD�TXDUDQWHQD��VSXWDFFKLQD�
�

6800$5<�
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XYLELLA FASTIDIOSA�
7KH� LQWURGXFWLRQ� DQG� UDSLG� VSUHDG� RI� WKH� TXDUDQWLQH� EDFWHULXP�Xylella fastidiosa� LQ� $SXOLD��
WUDQVPLWWHG�E\�[\OHPRPL]H�LQVHFWV��UHTXLUH�WKH�DGRSWLRQ�RI�FRQWURO�PHDVXUHV�DJDLQVW�3hilaenus 
spumarius�WKH�PDLQ�YHFWRU�RI�WKH�EDFWHULXP��7R�WKLV�DLP��WKUHH�ILHOG�WULDOV�ZHUH�VHW�XS�GXULQJ�
�����DQG�������DLPHG�WR�DFTXLUH�IXUWKHU�GDWD�RQ�WKH�HIIHFWLYHQHVV�RI�DXWKRUL]HG�VXEVWDQFHV�RU�
QHZ�LQVHFWLFLGHV�DJDLQVW�P. spumarius�� �1HRQLFRWLQRLGV�DQG�S\UHWKURLGV�FRQILUPHG�WKHLU�KLJK�
HIILFDF\��7KH�QHZ�IRUPXODWLRQV�EDVHG�RQ�F\DQWUDQLOLSUROH�DQG�SKRVPHW�SURYLGHG�UHVXOWV�VLPLODU�
WR� WKH� UHIHUHQFH�SURGXFWV��$EDPHFWLQ� VKRZHG�D�JRRG�NQRFN�GRZQ�HIIHFW� EXW� QR�SHUVLVWHQFH��
ZKLOH�QR�HIIHFWV�RQ� WKH� LQVHFW�PRUWDOLW\�ZHUH�UHFRUGHG�ZLWK� WKH�DSSOLFDWLRQ�ZLWK� VSLQHWRUDP��
$SSOLFDWLRQ�RI�NDROLQ�DQG�LPLGDFORSULG�IURP������WR�������RQ�FDOHQGDU�EDVLV��GLG�QRW�UHGXFH�RU�
SUHYHQW�WKH�WUDQVPLVVLRQ�RI�WKH�EDFWHULXP�RQ�KHDOWK\�ROLYHV�H[SRVHG�WR�WKH�QDWXUDO�LQIHFWLRQ�RI�
WKH�YHFWRU�LQ�WKH�LQIHFWHG�DUHDV���
.H\ZRUGV��LQVHFWLFLGHV��ROLYH�WUHH��TXDUDQWLQH�EDFWHULXP��VSLWWOHEXJ 

�
,1752'8=,21(�

/¶HSLGHPLD�SURYRFDWD�GDO�EDWWHULR�GD�TXDUDQWHQD�Xylella fastidiosa�VXEVSHFLH�pauca� �67����
VFRSHUWD�LQ�3XJOLD�QHO������q�LQ�FRQWLQXD�H�UDSLGD�HVSDQVLRQH��GDOO¶HVWUHPR�6XG�GHOOD�SURYLQFLD�
GL�/HFFH�O¶LQIH]LRQH��H�GL�FRQVHJXHQ]D�OD�PDODWWLD�VL�q�HVWHVD�DOOH�SURYLQFLH�GL�%ULQGLVL�H�7DUDQWR��
TXDVL�D�ODPELUH�OD�SURYLQFLD�GL�%DUL��GHWHUPLQDQGR�LQ�VHL�DQQL�OD�PRULD�GL�ROWUH�����PLOLRQL�GL�
DOEHUL�GL�ROLYR�FRQ�GDQQL�LQHVWLPDELOL�VX�TXDVL��������HWWDUL��
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X. fastidiosa�q�WUDVPHVVD�HVFOXVLYDPHQWH�GD�LQVHWWL�[LOHPRPL]L��6LQR�DG�RJJL��LQ�(XURSD��VRQR�
VWDWL�DFFHUWDWL�WUH�VSHFLH�YHWWULFL�DSSDUWHQHQWL�DOOD�IDPLJOLD�$SKURSKRULGDH��Philaenus spumarius 
�/���� Neophilaenus campestris �)DOOpQ�� H� Philaenus italosignus 'URVRSRXORV� 	� 5HPDQH�
�&DYDOLHUL�HW�DO�����������

P. spumarius�� LQGLYLGXDWR�FRPH�YHWWRUH�GHO�EDWWHULR�SRFKL�PHVL�GRSR�O¶LGHQWLILFD]LRQH�GHOOD�
PDODWWLD� QHOOD� SHQLVROD� 6DOHQWLQD�� VL� FRQIHUPD�� GRSR� QXPHURVH� FDPSDJQH� GL� PRQLWRUDJJLR��
FRQGRWWH�LQ�GLYHUVL�DUHDOL�H�VLWL�UHJLRQDOL��OD�VSHFLH�SL��GLIIXVD�HG�DEERQGDQWH�VX�ROLYR��&RUQDUD�
HW�DO�������D��%HQ�0RXVVD�HW�DO���������%RGLQR�HW�DO����������UHVWD�TXLQGL�SUHGRPLQDQWH�LO�VXR�
UXROR�FRPH�YHWWRUH�QHOOD�GLIIXVLRQH�GHOOH�LQIH]LRQL�LQ�3XJOLD���
,Q�PDQFDQ]D�GL�WHUDSLH�HIILFDFL�SHU�LO�FRQWUROOR�GHOOH�LQIH]LRQL�GL�X. fastidiosa��OH�VWUDWHJLH�GL�

ORWWD�VL�EDVDQR�HVVHQ]LDOPHQWH�VXOOD�ULGX]LRQH�GHOOH�VRUJHQWL�G¶LQRFXOR��HOLPLQD]LRQH�GL�SLDQWH�
LQIHWWH��LPSLDQWR�GL�VSHFLH�QRQ�VXVFHWWLELOL��H�VXO�FRQWUROOR�GHJOL�VWDGL�JLRYDQLOL�HG�DGXOWL�GHJOL�
LQVHWWL�YHWWRUL���
,O�FRQWUROOR�GHOOH�IRUPH�JLRYDQLOL��KD�VHPSUH�DYXWR�FDUDWWHUH�GL�REEOLJDWRULHWj�VLQ�GDOOH�SULPH�

IDVL�GHOO¶HPHUJHQ]D�ILWRVDQLWDULD�LQ�3XJOLD��SUHYHGHQGR�O¶HVHFX]LRQH�GL�ODYRUD]LRQL�PHFFDQLFKH��
DUDWXUD�R�WULQFLDWXUD��R�GLVHUER�H�SLURGLVHUER�LQ�]RQH�LPSHUYLH�H�GLIILFLOPHQWH�DFFHVVLELOL��DO�ILQH�
GL�GLVWUXJJHUH�OD�YHJHWD]LRQH�LQIHVWDQWH�VX�FXL�VL�FRPSLH�O¶LQWHUR�FLFOR�GL�VYLOXSSR�GHJOL�VWDGL�
JLRYDQLOL��1HL�FRQIURQWL�GHJOL�LQGLYLGXL�DGXOWL��GDO�������'*5������GHO������������³0LVXUH�GL�
HPHUJHQ]D� SHU� OD� SUHYHQ]LRQH�� FRQWUROOR� HG� HUDGLFD]LRQH� GL� Xylella fastidiosa� QHO� WHUULWRULR�
LWDOLDQR´�H�V�P�L����VRQR�VWDWL�SUHYLVWL�GXH�WUDWWDPHQWL�LQVHWWLFLGL�REEOLJDWRUL��,�GDWL�VXOOD�GLQDPLFD�
GL� SRSROD]LRQH� QHJOL� ROLYHWL� SXJOLHVL� VLQR� RUD� DFTXLVLWL�� VXJJHULVFRQR� G¶LQWHUYHQLUH�
WHPSHVWLYDPHQWH�GRSR� OR�VIDUIDOODPHQWR�GHJOL�DGXOWL��DO� ILQH�GL�RWWHQHUH� OD�PDVVLPD� HIILFDFLD�
QHOOD�ULGX]LRQH�GHOOH�SRSROD]LRQL�GHL�YHWWRUL�FKH�LQ�TXHVWR�SHULRGR�VL�VSRVWDQR�GDOOD�YHJHWD]LRQH�
HUEDFHD�DOOD�FKLRPD�GHJOL�ROLYL��ULGXFHQGR�SHUWDQWR�JOL�LQVHWWL�LQ�JUDGR�GL�DFTXLVLUH�LO�EDWWHULR��,O�
SHULRGR�LQ�FXL�DYYLHQH�OR�VSRVWDPHQWR�GHJOL�DGXOWL�VXOOH�FKLRPH��LQ�3XJOLD��YD�GD�PHWj�DSULOH�D�
ILQH� PDJJLR�� LQ� UHOD]LRQH� DOOH� GLIIHUHQWL� DOWLWXGLQL� H� FRQGL]LRQL� SHGRFOLPDWLFKH�� ,O� 6HUYL]LR�
ILWRVDQLWDULR� GHOOD� 5HJLRQH� 3XJOLD�� VWD� VXSSRUWDQGR� SURJUDPPL� GL� PRQLWRUDJJLR� DQQXDOL� SHU�
IRUQLUH�DJOL�XWHQWL�LQGLFD]LRQL�PLUDWH�H�GLIIHUHQ]LDWH�LQ�UHOD]LRQH�DOOH�FRQGL]LRQL�FOLPDWLFKH��SHU�
RWWLPL]]DUH�JOL�LQWHUYHQWL�GL�ORWWD�VLD�FRQWUR�OH�IRUPH�JLRYDQLOL�FKH�SHU�JOL�DGXOWL����
'DO������DO������SHU�LO�FRQWUROOR�GL�P. spumarius�VX�ROLYR�VRQR�VWDWH�UHJLVWUDWH�LQ�,WDOLD�TXDWWUR�

WUH�VRVWDQ]H�DWWLYH��DFHWDPLSULG��GHOWDPHWULQD��IRVPHW��VROR�XQD�PROHFROD��GHOWDPHWULQD��ULVXOWD�
DXWRUL]]DWD� VX� PDQGRUOR�� ,PSLHJKL� WHPSRUDQHL� SHU� ���� JLRUQL� LQ� GLYHUVH� DQQDWH� VRQR� VWDWL�
FRQFHVVL�DG�XQ�IRUPXODWR�D�EDVH�GL�HVWUDWWR�GL�ROLR�GL�DJUXPL�DPPHVVR�LQ�ELRORJLFR��/H�SURYH�
FRQGRWWH�LQ�3XJOLD��'RQJLRYDQQL�HW�DO���������'RQJLRYDQQL�HW�DO������D��E��F��VX�ROLYR�KDQQR�
HYLGHQ]LDWR�XQD�EXRQD�HIILFDFLD�H�SHUVLVWHQ]D�ILQR�D����JLRUQL�GL�SLUHWURLGL�H�QHRQLFRWLQRLGL��3HUz�
OH� PROHFROH� DSSDUWHQHQWL� D� TXHVWH� IDPLJOLH� VL� FDUDWWHUL]]DQR� SHU� XQR� VFDUVR� SURILOR�
HFRWRVVLFRORJLFR��7UH�QHRQLFRWLQRLGL� �LPLGDFORSULG��FKORWLDQLGLQ�H� WKLDPHWKR[DQ��D�VHJXLWR�GL�
DSSURIRQGLWL�VWXGL�FRQGRWWL�GDOO¶(IVD�VRQR�VWDWL��FRQ�UHJRODPHQWR��8(�����������GHO����PDJJLR�
������ UHYRFDWL�SHU�DSSOLFD]LRQL� LQ�SLHQR�FDPSR� UHVWDQGR� O¶DXWRUL]]D]LRQH�FRPH�LQVHWWLFLGD� LQ�
VHUUH� SHUPDQHQWL� R� SHU� OD� FRQFLD� GL� VHPHQWL� GHVWLQDWH� D� HVVHUH� XWLOL]]DWH� VROWDQWR� LQ� VHUUH�
SHUPDQHQWL�� /¶DFHWDPLSULG�� XQLFR� QHRQLFRWLQRLGH� UHJLVWUDWR� LQ� ,WDOLD� SHU� LO� FRQWUROOR� GHOOD�
VSXWDFFKLQD��KD�FRQVHUYDWR� OD�VXD�DXWRUL]]D]LRQH�DOO¶LPSLHJR� LQ�TXDQWR�VL�FDUDWWHUL]]D�SHU�XQ�
PLJOLRUH�SURILOR�HFRWRVVLFRORJLFR�H�PDJJLRUH�VHOHWWLYLWj�QHL�FRQIURQWL�GHJOL�LQVHWWL�XWLOL��
$O� ILQH�GL�DFTXLVLUH�XOWHULRUL�GDWL�VXO�FRPSRUWDPHQWR�GHOOH�PROHFROH�JLj�UHJLVWUDWH�H�GL�DOWUH�

SRWHQ]LDOPHQWH�HIILFDFL�QHL�FRQIURQWL�GHOOD�VSXWDFFKLQD��QHO������H������VRQR�VWDWH�FRQGRWWH�WUH�
SURYH� GL� VHPL�FDPSR� LQ� ROLYHWL� ULFDGHQWL� QHOOD� ]RQD� LQGHQQH� GHOOD� 3XJOLD�� FRQ� GHQVLWj� GL�
SRSROD]LRQH� GL� P. spumarius� SDUWLFRODUPHQWH� HOHYDWD�� WHVWDQGR� YDUL� LQVHWWLFLGL� GL� VLQWHVL�
DSSDUWHQHQWL� D� GLYHUVH� IDPLJOLH� FKLPLFKH� H� FRQ� GLYHUVR�PHFFDQLVPR� G¶D]LRQH�� /¶D]LRQH� GHO�
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FDROLQR�� FRPSRVWR� LQHUWH� H� SULYR� GL� WRVVLFLWj� GLUHWWD� q� VWDWD� YDOXWDWD� DOOHVWHQGR� XQD� SURYD�
SOXULHQQDOH�LQ�]RQD�LQIHWWD��H�YHULILFDQGR�VH�LO�SURGRWWR�UHSHOOHQWH�SRVVD�DYHUH�HIIHWWL�QHO�ULGXUUH�
OD�SUREDELOLWj�GL�WUDVPLVVLRQH�� LQFLGHQ]D�GHOOD�PDODWWLD�QHO�WHPSR�HG�DWWHQXDUH�OR�VYLOXSSR�GHL�
VLQWRPL��

0$7(5,$/,�(�0(72',�
6RQR�VWDWH�FRQGRWWH�WUH�SURYH�GL�VHPL�FDPSR��GXH�LQ�DJUR�GL�&LVWHUQLQR��%5���LGHQWLILFDWH�FRPH�

SURYH�$�H�%��FRQGRWWH�ULVSHWWLYDPHQWH�QHO������H�������HG�XQD�LQ�DJUR�GL�$QGULD��%$7��QHO�
������LQ�ROLYHWL�FRQGRWWL�LQ�ELRORJLFR��DYHQWL�FKLRPH�ULJRJOLRVH�H�JHUPRJOL�WHQHUL�H�VXFFXOHQWL�H�
TXLQGL�LGRQHL�SHU�XQD�DGHJXDWD�DOLPHQWD]LRQH�GHJOL�LQGLYLGXL�DGXOWL�GHO�YHWWRUH�P. spumarius��
3HU�FLDVFXQD�SURYD�q�VWDWR�DGRWWDWR�XQR�VFKHPD�D�EORFFKL�UDQGRPL]]DWL�FRQ�GXH�SLDQWH�SHU�WHVL�

H���UHSOLFKH�SLDQWD��FLDVFXQD�UHSOLFD�q�VWDWD�FRVWLWXLWD�GD�XQD�EUDQFD�GL�ROLYR�UDFFKLXVD�FRQ�UHWL�
DQWLQVHWWR� DOO¶LQWHUQR�GHOOH� TXDOL� VRQR� VWDWL� LQWURGRWWL� XQ� QXPHUR�SUHILVVDWR�G¶LQVHWWL� LQ� WHPSL�
VXFFHVVLYL��
/D�FDWWXUD�GHJOL�DGXOWL�q�DYYHQXWD�SRFR�SULPD�GHO�ORUR�ULODVFLR�QHOOH�JDEELH��*OL�LQGLYLGXL�VRQR�

VWDWL�UDFFROWL�SHU�PH]]R�GL�UHWLQR�HQWRPRORJLFR�GD�VIDOFLR��VX�LQIHVWDQWL��VXOOD�FKLRPD�GHJOL�ROLYL�
R�VX�DOWUH�VSHFLH�YHJHWDOL�DUEXVWLYH��6XFFHVVLYDPHQWH�JOL�LQVHWWL�VRQR�VWDWL�WUDVIHULWL�QHOOH�JDEELH��
GRWDWH�GL�UHWL�D�PDJOLH�����[�����PP��FKH�LQJOREDYDQR�OD�SRU]LRQH�WHUPLQDOH�GL�XQ�VLQJROR�UDPR�
GL�ROLYR��
,Q� WXWWH� OH�SURYH�q�VWDWD�HVHJXLWD�XQD� VLQJROD�DSSOLFD]LRQH��7���*OL�DGXOWL�GHOOD�VSXWDFFKLQD�

VRQR� VWDWL� LQVHULWL�� SULPD� GHOO¶HVHFX]LRQH� GHOO¶DSSOLFD]LRQH�� ������������� JLRUQL� GRSR�
O¶DSSOLFD]LRQH� SHU� SRWHU� YDOXWDUH� OD� SHUVLVWHQ]D� QHO� WHPSR� GHL� GLIIHUHQWL� SURGRWWL� WHVWDWL��
/LPLWDWDPHQWH�DOOH�SURYH�%�H�&�q�VWDWD�SUHYLVWD�XQ�XOWHULRUH�LQWURGX]LRQH�ULVSHWWLYDPHQWH�D����H�
���JLRUQL�GRSR�O¶DSSOLFD]LRQH��/H�GDWH�GHL�WUDWWDPHQWL��LO�QXPHUR�G¶LQGLYLGXL�LQVHULWL�SHU�JDEELD�
QHOOH�GLYHUVH�IDVL�H�JOL�DOWUL�GHWWDJOL�UHODWLYL�DOOH�SURYH�GL�VHPL�FDPSR�VRQR�ULSRUWDWL�LQ�WDEHOOD����
*OL�LQVHWWLFLGL�LPSLHJDWL��FRQFHQWUD]LRQL�H�GRVL�G¶LQWHUYHQWR�VRQR�ULSRUWDWL�LQ�WDEHOOD�����
,�WUDWWDPHQWL�VRQR�VWDWL�HVHJXLWL�QHEXOL]]DQGR�O¶LQWHUD�FKLRPD�FRQ�SRPSH�D�PRWRUH�D�]DLQR�FKH�

HURJDYDQR� O¶HTXLYDOHQWH�GL� ������/�KD��7XWWH� OH�DSSOLFD]LRQL� VRQR�VWDWH�HVHJXLWH� LQ� VSUD\��DG�
HFFH]LRQH�GL�LPLGDFORSULG�H�GLPHWRDWR�QHOOD�SURYD�$��LPSLHJDWL�ROWUH�FKH�LQ�DSSOLFD]LRQL�VSUD\�
DQFKH� LQ� HQGRWHUDSLD�� DO� ILQH� GL� DFTXLVLUH� XOWHULRUL� GDWL� UHODWLYL� D� TXHVWD� PRGDOLWj� GL�
VRPPLQLVWUD]LRQH��/H�LQLH]LRQL�HQGRWHUDSLFKH�VRQR�VWDWH�HVHJXLWH�DGRWWDQGR�OH�VWHVVH�GRVL�SHU�
HWWDUR�LPSLHJDWH�SHU�OH�DSSOLFD]LRQL�VSUD\��GHILQHQGR�QHOO¶ROLYHWR�FRQVLGHUDWR�FRQ�VHVWL�UHJRODUL��
L� GRVDJJL� SHU� SLDQWD�� LQ� UHOD]LRQH� DO� QXPHUR� GL� SLDQWH� SHU� HWWDUR� HG� DL� VHVWL� G¶LPSLDQWR� HG�
LQLHWWDQGR�������P/�GL�VROX]LRQH�SHU�FLDVFXQD�SLDQWD���
�

7DEHOOD����&DUDWWHULVWLFKH�ULDVVXQWLYH�GHOOH�SURYH�GL�VHPL�FDPSR�
� 3URYD�$�

�������
3URYD�%�
�������

3URYD�&��
�������

/RFDOLWj� &LVWHUQLQR��%5�� &LVWHUQLQR��%5�� $QGULD��%$7��
&XOWLYDU� )UDQWRLR� )UDQWRLR� )UDQWRLR�
)RUPD�GL�DOOHYDPHQWR� YDVR� YDVR� YDVR�
6HVWR�G¶LPSLDQWR��P�� ��[��� ��[��� ��[���
'DWD�GHL�WUDWWDPHQWL� ��OXJOLR� ���JLXJQR� ��JLXJQR�
1��LQVHWWL�LQWURGRWWL�JDEELD��
SULPD�GHO�WUDWWDPHQWR� ��� ��� ���

1��LQWURGX]LRQL�HVHJXLWH�GRSR�LO�
WUDWWDPHQWR� �� �� ��

,QWHUYDOOR��JLRUQL��WUD�LO�WUDWWDPHQWR�HG�
LQVHULPHQWR�QHOOH�JDEELH� ������������� �����������

�������
�����������
�������

1��LQVHWWL�LQWURGRWWL�JDEELD�GRSR�LO�
WUDWWDPHQWR�SHU�VLQJROD�LQWURGX]LRQH� ��� ��� ���
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7DEHOOD����,QVHWWLFLGL�LPSLHJDWL�QHOOH�SURYH�

6RVWDQ]H�DWWLYH��V�D��� )RUPXODWL��
�

&RQFHQWUD]LRQH�
V�D���

�J�/�R����H�
IRUPXOD]LRQH�

'RVL��
�J�R�

P/�K/��

3URYD��

$� %� &� '�

$EDPHFWLQD� 9HUWLPHF�(&� ���J�/���(&� ���� � 6� 6� �
$FHWDPLSULG� (SLN�6/� ���J�/���6/� ���� 6� 6� � �
$FHWDPLSULG� (SLN�6/� ���J�/���6/� ���� � � 6� �
&DROLQR�SROYHUH�GL�URFFLD� �%�	�*�SURGX]LRQH� ������3%� ������ � � � 6�
&\DQWUDQLOLSUROH� ([LUHO� ����J�/���6(� ��� 6� 6� 6� �
&\DQWUDQLOLSUROH� ([LUHO� ����J�/���6(� ��� � 6� 6� �
'HOWDPHWULQD� 'HFLV�(YR� ���J�/���(:� ��� 6� 6� 6� �
'LPHWRDWR�� 5RJRU�/���67� ����J�/���(&� ���� 6�(� � � �
)RVPHW� 6SDGD�:'*� ������:'*� ���� 6� 6� � �
,PLGDFORSULG� &RQILGRU�����2�7HT� �����J�/��2'� ���� 6�(� � � 6�
6SLQHWRUDP� 'HOHJDWH�:'*� �����J�.J��:'*� ���� � 6� 6� �

0RGDOLWj�GL�DSSOLFD]LRQH��6� �QHEXOL]]D]LRQH�VXOOD�FKLRPD��(� �HQGRWHUDSLD�

�

,Q�WXWWH�OH�SURYH��OH�LVSH]LRQL�GHOOH�JDEELH�VRQR�VWDWH�HVHJXLWH�����������H�������JLRUQL�GRSR�
O¶DSSOLFD]LRQH� LQVHWWLFLGD�� SHU� OH� SURYH� %� H� &� VRQR� VWDWH� HVHJXLWH� GXH� XOWHULRUL� LVSH]LRQL�
ULVSHWWLYDPHQWH� D� ���� ��� H� ���� ��� JLRUQL� GRSR� O¶DSSOLFD]LRQH� LQVHWWLFLGD�� 'XUDQWH� FLDVFXQD�
LVSH]LRQH��VRQR�VWDWL�FRQWDWL�JOL�LQGLYLGXL�YLYL�H�PRUWL�SUHVHQWL�LQ�RJQL�JDEELD�H�WHVL��ULPXRYHQGR�
JOL�LQGLYLGXL�PRUWL���
6L�q�FDOFRODWD�OD�SHUFHQWXDOH�GL�HVHPSODUL�YLYL�H�PRUWL�VXO�WRWDOH�GHJOL�LQGLYLGXL�LQWURGRWWL�SHU�

RJQL�WHVL�H�O¶LQGLFH�GL�HIILFDFLD�VHFRQGR�$EERWW���������GHWHUPLQDWR�VXO�YDORUH�FXPXODWLYR�GHJOL�
LQGLYLGXL�YLYL��,�GDWL��VRQR�VWDWL�WUDVIRUPDWL�LQ�YDORUL�DQJRODUL�VHFRQGR�%OLVV���������VRQR�VWDWL�
VRWWRSRVWL�DOO¶DQDOLVL�GHOOD�YDULDQ]D�H�OH�PHGLH�VHSDUDWH�FRQ�LO�WHVW�GL�7XNH\¶V�+6'����������
/¶DWWLYLWj�GHO�FDROLQR��FRPSRVWR�LQHUWH�H�UHSHOOHQWH��SULYR�GL�D]LRQH�LQVHWWLFLGD�GLUHWWD��q�VWDWD�

YDOXWDWD�� DOOHVWHQGR� QHOOD� SULPDYHUD� GHO� ������ XQD� SURYD�GL� FDPSR� LQ� DJUR� GL�*DOOLSROL� �/H��
�SURYD�'���PHWWHQGR�D�GLPRUD�DVWRQL�GL�ROLYR�FHUWLILFDWL�HVHQWL�GD�X. fastidiosa��GL�FD����DQQL�GL�
HWj�GHOOD�FY�&HOOLQD�GL�1DUGz�DOWDPHQWH�VXVFHWWLELOH�DO�EDWWHULR��6RQR�VWDWH�SRVWH�D�FRQIURQWR���
WHVL�� FRPSUHVR� LO� WHVWLPRQH� QRQ� WUDWWDWR�� ,� SURGRWWL� WHVWDWL� VRQR� ULSRUWDWL� LQ� WDEHOOD� ��� Ê� VWDWR�
DGRWWDWR�OR�VFKHPD�VWDWLVWLFR�GHL�EORFFKL�UDQGRPL]]DWL��FRQ���UHSOLFKH�SHU�WHVL��FLDVFXQD�SDUFHOOD�
FRVWLWXLWD�GD���SLDQWH��'DO������DO�������QHOOH�GXH�WHVL�WUDWWDWH��ULVSHWWLYDPHQWH�FRQ�LPLGDFORSULG�
H�FDROLQR�� L� WUDWWDPHQWL�VRQR�VWDWL�DYYLDWL� LQ�FLDVFXQD�DQQDWD�DOOD�ULSUHVD�YHJHWDWLYD�GXUDQWH�OD�
IDVH�GL�PLJUD]LRQH�GHJOL�LQGLYLGXL�DGXOWL�VXOOD�FKLRPD�GHJOL�ROLYL�H�SURVHJXLWL�SHU�WXWWR�LO�SHULRGR�
SULPDYHULOH�HVWLYR� ILQR� DG� DXWXQQR� LQROWUDWR�� VRVSHVL� GXUDQWH� LO� SHULRGR� DXWXQQR� LQYHUQDOH�� ,�
WUDWWDPHQWL�VRQR�VWDWL�FDGHQ]DWL�RJQL�������JLRUQL��DO�ILQH�GL�DVVLFXUDUH�XQD�FRVWDQWH�FRSHUWXUD�
GHOOD�YHJHWD]LRQH��H�ULSHWXWL�D�VHJXLWR�GHO�YHULILFDUVL�GL�HYHQWL�SLRYRVL��7XWWH�OH�SLDQWH�VRQR�VWDWH�
HVSRVWH�DG�LQIH]LRQL�QDWXUDOL�GHO�YHWWRUH�P. spumarius��3HU�TXHVWD�SURYD�VL�q�LQWHVR�YDOXWDUH�OD�
SRVVLELOLWj�GL�ULGXUUH�O¶LQFLGHQ]D�GHOOD�PDODWWLD�QHO�WHPSR�H�GL�DWWHQXDUH�OR�VYLOXSSR�GHL�VLQWRPL��
1HO�FRUVR�GHL�GXH�DQQL�GL�DWWLYLWj�VRQR�VWDWL�HVHJXLWL�SHULRGLFL�ULOLHYL�VLQWRPDWRORJLFL��SHU�YDOXWDUH�
OD� FRPSDUVD� GHL� VLQWRPL� H� O¶HYROX]LRQH� GHOOD�PDODWWLD� QHO� WHPSR�� Ê� VWDWD� DGRWWDWD� XQD� VFDOD�
HPSLULFD� GL� YDOXWD]LRQH� GHOOD� JUDYLWj� GHL� VLQWRPL� GD� �� �SLDQWH� DVLQWRPDWLFKH�� D� �� �SLDQWH�
FRPSOHWDPHQWH� GLVVHFFDWH��� DOOR� VFRSR� GL� YHULILFDUH�� SHU� FLDVFXQD� WHVL�� O¶HYROX]LRQH� GHOOD�
PDODWWLD�LQ�FDPSR��GLIIXVLRQH��'LII��������H�GL�GHWHUPLQDUH�O¶LQWHQVLWj�GHL�VLQWRPL�PHGLDQWH�OD�
GHWHUPLQD]LRQH� GHOO¶LQGLFH� GL�0F.LQQH\� �0FN�� �����$O� ILQH� GL� YHULILFDUH� O
HYROX]LRQH� GHOOH�
LQIH]LRQL�QHO�FRUVR�GHOOH�SURYH�VSHULPHQWDOL��OH�SLDQWH�GHOOH�GLYHUVH�WHVL�VRQR�VWDWH�VLQJRODUPHQWH�
DQDOL]]DWH�LQ�5HDO�WLPH�3&5��T3&5����
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5,68/7$7,�
3URYD�$�
1HO�FRUVR�GHO�SULPR�ULOLHYR��7���JJ��XQ¶HOHYDWD�SHUFHQWXDOH�GL�PRUWDOLWj�FRPSUHVD�WUD�������

H�������q�VWDWD�ULVFRQWUDWD�LQ�WXWWH�OH�WHVL�FRQ�DSSOLFD]LRQL�DOOD�FKLRPD��DG�HFFH]LRQH�GHOOD�WHVL�
WUDWWDWD� FRQ� GLPHWRDWR� �������� LQ� FXL� VRQR� VWDWL� RVVHUYDWL� YDORUL� VLJQLILFDWLYDPHQWH� LQIHULRUL�
ULVSHWWR�DOOH�DOWUH�WHVL�WUDWWDWH��(QWUDPEL�L�SURGRWWL�DSSOLFDWL�LQ�HQGRWHUDSLD��LPLGDFORSULG����������
GLPHWKRDWR�����������KDQQR�IRUQLWR�XQ�HIIHWWR�DEEDWWHQWH�QHWWDPHQWH�LQIHULRUH�ULVSHWWR�DJOL�DOWUL�
SURGRWWL�WHVWDWL���
�

7DEHOOD����3URYD�$����PRUWDOLWj�GRSR��������������H����JLRUQL�GRSR�O¶DSSOLFD]LRQH�LQVHWWLFLGD��7���
6RVWDQ]D�DWWLYD� 7���JJ� 7����JJ� 7�����JJ� 7�����JJ� 7�����JJ�

7HVWLPRQH�QRQ�WUDWWDWR� ����D� �����D� ����D� ����D� ����D�
$FHWDPLSULG� �����H� �����G� �����G� �����G� �����GH�
'HOWDPHWULQD� �����H� �����FG� �����FG� �����FG� �����FGH�
)RVPHW� �����GH� �����FG� �����FG� �����FG� �����FGH�
,PLGDFORSULG� �����H� �����G� �����FG� �����FG� �����GH�
'LPHWRDWR� �����E� ���E� �����F� �����F� �����EF�
,PLGDFORSULG���(QGR� �����FG� �����EF� ���FG� �����FG� �����FG�
'LPHWKRDWR���(QGR� ���F� ���EFG� ���E� �����E� �����E�
&\DQWUDQLOLSUROH� ���H� �����FG� �����G� �����G� ���H�

�
'XUDQWH�OD�VXFFHVVLYD�LVSH]LRQH��7���JJ��VRQR�VWDWL�ULFRQIHUPDWL�JOL�HOHYDWL�YDORUL�GL�HIILFDFLD�

SHU� WXWWH� OH� WHVL� DSSOLFDWH� LQ� VSUD\�� XQ� LQFUHPHQWR�GHOOD�SHUFHQWXDOH�G¶LQGLYLGXL�PRUWL�q� VWDWD�
ULOHYDWD�DQFKH�SHU�OH�WHVL�WUDWWDWH�FRQ�GLPHWRDWR��VSUD\�������HQGRWHUDSLD�������HG�LPLGDFORSULG�
VRPPLQLVWUDWR�SHU�HQGRWHUDSLD�����������
,� GXH� QHRQLFRWLQRLGL� WHVWDWL� �DFHWDPLSULG�� LPLGDFORSULG� LQ� VSUD\��� F\DQWUDQLOLSUROH��

GHOWDPHWULQD�H�IRVPHW�KDQQR�IRUQLWR�EXRQL�YDORUL�GL�HIILFDFLD�ILQR�DOO¶XOWLPD�LVSH]LRQH��7����
JJ���VXSHULRUL�DO��������IRVPHW���6RVWDQ]LDOPHQWH�FRVWDQWL�ILQR�D����JLRUQL�GRSR�O¶DSSOLFD]LRQH�
LQVHWWLFLGD�� ULVSHWWR� DOOD� VHFRQGD� LVSH]LRQH� �7��� JJ��� VRQR� ULVXOWDWL� L� YDORUL� GL� PRUWDOLWj� GL�
HQWUDPEL� L� IRUPXODWL� DSSOLFDWL� SHU� LQLH]LRQH�� QHOO¶XOWLPR� ULOLHYR� �7���� JJ�� LO� GLPHWRDWR� LQ�
HQGRWHUDSLD�KD�VXELWR�XQ�EUXVFR�GHFUHPHQWR����������PHQWUH�OD�WHVL�WUDWWDWD�FRQ�LPLGDFORSULG�VL�
q� DWWHVWDWD� D� FD�� LO� ����� 3HU� LO� GLPHWRDWR� DSSOLFDWR� DOOD� FKLRPD� O¶D]LRQH� WRVVLFD� VL� q� ULGRWWD�
QRWHYROPHQWH�JLj�D�GDO�WHU]R�ULOLHYR��7���JJ���FRQ�XQD�SHUFHQWXDOH�GL�PRUWDOLWj�LQIHULRUH�DO�����
�WDEHOOD������
�
3URYD�%�
6XJOL�LQGLYLGXL�LQWURGRWWL�SULPD�GHOO¶HVHFX]LRQH�GHOO¶DSSOLFD]LRQH�q�VWDWR�ULVFRQWUDWR�XQ�HIIHWWR�

DEEDWWHQWH�DEEDVWDQ]D�HOHYDWR��FRPSUHVR�WUD��������DEDPHFWLQD��H��������F\DQWUDQLOLSUROH�����
LQ�WXWWH�OH�WHVL� WUDWWDWH��DG�HFFH]LRQH�GHOOD�WHVL�LQ�FXL�q�VWDWR�SUHYLVWR�O¶LPSLHJR�GL�VSLQHWRUDP�
���������1HO� ULOLHYR�VXFFHVVLYR��VRQR�VWDWL� ULVFRQWUDWL�YDORUL�GL�PRUWDOLWj�FRPSUHVL� WUD� LO�����
�GHOWDPHWULQD�� H� ���� �DFHWDPLSULG�� LQ� TXDVL� WXWWH� OH� WHVL� DG� HFFH]LRQH� GL� VSLQHWRUDP� HG�
DEDPHFWLQD�LQ�FXL�VRQR�VWDWL�ULVFRQWUDWL�YDORUL�GL�PRUWDOLWj�LQIHULRUL�DO��������DEDPHFWLQD����
�
�
�

261



�

�

7DEHOOD����3URYD�%����PRUWDOLWj�GRSR������������������H����JLRUQL�GRSR�O¶DSSOLFD]LRQH�LQVHWWLFLGD�
�7��
7HVL��VRVWDQ]D�DWWLYD� 7����JJ� 7���JJ� 7����JJ� 7����JJ� 7����JJ� 7����JJ�
7HVWLPRQH�QRQ�WUDWWDWR� ��D� ��D� ��D� ����D� ����D� ��D�
&\DQWUDQLOLSUROH���� ���E� �����F� �����FG� �����FG� �����EF� ����FG�
&\DQWUDQLOLSUROH���� �����E� �����F� ���G� �����G� �����F� �����G�
$FHWDPLSULG� �����E� ���F� �����G� �����G� �����F� �����G�
'HOWDPHWKULQ� �����E� ���F� �����FG� �����F� ����E� ����F�
6SLQHWRUDP� �����D� ����D� ����DE� ����E� ����D� ����E�
)RVPHW� �����E� �����F� �����F� �����F� �����E� ����F�
$EDPHFWLQD� �����E� �����E� ����E� ����DE� ����D� ����DE�
�
9DORUL� GL� PRUWDOLWj� VLJQLILFDWLYL�� VXSHULRUL� DO� ������� VRQR� VWDWL� JDUDQWLWL� ILQR� DOOD� TXLQWD�

LVSH]LRQH��7����JJ��VROR�SHU�FLDQWUDQLOLSUROH�LPSLHJDWR�DOOD�GRVH�SL��HOHYDWD�HG�DFHWDPLSULG��
1HOOH�DOWUH�WHVL��q�VWDWR�RVVHUYDWR�XQ�JUDGXDOH�GHFUHPHQWR�GHJOL�LQGLYLGXL�PRUWL��FRQ�SHUFHQWXDOL�
GL�PRUWDOLWj�IUD�OD�WHU]D��7����JJ��H�OD�TXDUWD�LVSH]LRQH��7���JJ���FRPSUHVL�WUD�������H�������
SHU�F\DQWUDQLOLSUROH�LPSLHJDWR�D�EDVVD�GRVH��������H������SHU�GHOWDPHWULQD��������H�������SHU�
IRVPHW���
6SLQHWRUDP� HG� DEDPHFWLQD� KDQQR� PDQWHQXWR� EDVVLVVLPL� YDORUL� GL� PRUWDOLWj� SHU� WXWWL� OH�

VXFFHVVLYH�LVSH]LRQL��LQIHULRUL�DO�������DEDPHFWLQD���$OO¶XOWLPR�ULOLHYR�HVHJXLWR�XQ�PHVH�GRSR�
LO�WUDWWDPHQWR��7����JJ���QHVVXQ¶D]LRQH�WRVVLFD�q�VWDWD�ULOHYDWD�LQ�WXWWH�OH�WHVL�FRQVLGHUDWH��FRQ�
XQD���GL�PRUWDOLWj�LQIHULRUH�DO��������WDEHOOD������
�
3URYD�&�
1HO�FRUVR�GHO�SULPR�ULOLHYR��7���JJ��VXJOL�LQGLYLGXL�LQVHULWL�QHOOH�JDEELH�SULPD�GHOO¶HVHFX]LRQH�

GHOO¶DSSOLFD]LRQH� q� VWDWD� RVVHUYDWD� XQD� HOHYDWD� D]LRQH� DEEDWWHQWH�� FRQ� XQD� SHUFHQWXDOH� GL�
PRUWDOLWj�FRPSUHVD� WUD��������F\DQWUDQLOLSUROH�D�EDVVR�GRVDJJLR��H������F\DQWUDQLOLSUROH�DG�
DOWR�GRVDJJLR��SHU�TXDVL�WXWWH�OH�WHVL�DG�HFFH]LRQH�GL�VSLQHWRUDP�LQ�FXL�q�VWDWR�UHJLVWUDWR�XQ�YDORUH�
GL�PRUWDOLWj� LQIHULRUH� DO� �����&\DQWUDQLOLSUROH� DO�PDVVLPR�GRVDJJLR� WHVWDWR�� GHOWDPHWULQD� HG�
DFHWDPLSULG��KDQQR�JDUDQWLWR�YDORUL�GL�HIILFDFLD�HOHYDWL� ILQR�D�TXDVL�XQ�PHVH�GDOO¶HVHFX]LRQH�
GHOO¶DSSOLFD]LRQH�FRQ�XQD�SHUFHQWXDOH�GL�PRUWDOLWj�VXSHULRUH�DO������&\DQWUDQLOLSUROH�D�EDVVD�
GRVH�KD�FRPXQTXH�IRUQLWR�XQD�EXRQD�SHUVLVWHQ]D�FRQ�LO�������G¶LQGLYLGXL�PRUWL����JLRUQL�GRSR�
O¶HVHFX]LRQH�GHO�WUDWWDPHQWR��1RWHYROHPHQWH�EDVVD�q�VWDWD�OD�WRVVLFLWj�ULOHYDWD�FRQ�O¶LPSLHJR�GL�
VSLQHWRUDP�HG�DEDPHFWLQD�VLQ�GDO�VHFRQGR�ULOLHYR��7����JJ���WDEHOOD������
�
7DEHOOD����3URYD�&����GL�PRUWDOLWj�GRSR������������������H����JLRUQL�GRSR�O¶DSSOLFD]LRQH�
LQVHWWLFLGD��7���

7HVL�VRVWDQ]D�DWWLYD� 7���JJ� 7���JJ� 7����JJ� 7����JJ� 7����JJ� 7����JJ�
7HVWLPRQH�QRQ�WUDWWDWR� ����D� �����D� ����D� ��D� ����D� ���D�
&LDQWUDQLOLSUROH���� �����F� �����F� �����F� �����F� �����F� �����F�
&LDQWUDQLOLSUROH���� ���F� ����G� �����F� �����F� �����F� �����F�
'HOWDPHWKULQ� ���F� �����FG� �����F� �����F� �����F� �����F�
6SLQHWRUDP� �����E� �����E� �����E� �����E� ����E� ����E�
$FHWDPLSULG�� ���F� �����FG� �����F� �����F� �����F� �����F�
$EDPHFWLQ� �����F� �����E� ���E� �����E� ����E� ����E�

�
�
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3URYD�'�
3HU� WXWWR� LO� ����� H� OD� SULPDYHUD�HVWDWH� GHO� ����� QHO� FDPSR� VSHULPHQWDOH� QRQ� VRQR� VWDWL�

RVVHUYDWL�GLVVHFFDPHQWL�LPSXWDELOL�D�LQIH]LRQL�GD�X. fastidiosa��'XUDQWH�O¶DXWXQQR�������FLUFD�
XQ�DQQR�H�PH]]R�GRSR�O¶HVSRVL]LRQH�GHOOH�SLDQWH�DG�LQIH]LRQL�QDWXUDOL�GHO�EDWWHULR��VRQR�VWDWH�
RVVHUYDWL�L�SULPL�JHUPRJOL�GLVVHFFDWL�QHO�WHVWLPRQH�QRQ�WUDWWDWR��FRQ�XQD�GLIIXVLRQH�GHO�������HG�
XQ�LQGLFH�GL�0F.LQQH\�LQIHULRUH�DO�����1HVVXQD�SLDQWD�q�ULVXOWDWD�VLQWRPDWLFD�QHOOH�WHVL�WUDWWDWH�
FRQ� FDROLQR� HG� LPLGDFORSULG��/¶HYROX]LRQH� VLQWRPDWRORJLFD� q� VWDWD� QHL� SULPL�GXH� DQQL�PROWR�
OHQWD��D�IHEEUDLR������LO�����GHOOH�SLDQWH�GHOOH�SDUFHOOH�QRQ�WUDWWDWH�VRQR�ULVXOWDWH�VLQWRPDWLFKH��
FRQ�XQ�LQGLFH�GL�0F.LQQH\�LQIHULRUH�DO������,Q�WDOH�GDWD��QHVVXQD�SLDQWD�PRVWUDYD�GLVVHFFDPHQWL�
QHOOD�WHVL�WUDWWDWD�FRQ�LPLGDFORSULG��XQD�VROD�SLDQWD�q�ULVXOWDWD�VLQWRPDWLFD�QHOOD�WHVL�WUDWWDWD�FRQ�
FDROLQR��FRQ�XQ�LQGLFH�GL�0F.LQQH\�SDUL�D�������WDEHOOD�����6XFFHVVLYDPHQWH�D�QRYHPEUH������
VL�q�RVVHUYDWR�XQ�HVSORVLRQH�GHL�VLQWRPL�H�QHO�FRUVR�GHO�ULOLHYR�HVHJXLWR�QHOOD�SULPD�GHFDGH�GL�
GLFHPEUH�O¶������GHOOH�SLDQWH�GHOOH�SDUFHOOH�QRQ�WUDWWDWH�KDQQR�HYLGHQ]LDWR�VLQWRPL�LPSXWDELOL�
DO�EDWWHULR�FRQ�XQ�,QGLFH�GL�0F.LQQH\�SDUL�DO��������QHVVXQD�VLJQLILFDWLYD�GLIIHUHQ]D�q�VWDWD�
ULOHYDWD�QHOOH�GXH�SDUFHOOH�WUDWWDWH�LQ�FXL�VRQR�VWDWL�ULOHYDWL�YDORUL�QRQ�GLVVLPLOL�VLD�LQ�WHUPLQL�GL�
GLIIXVLRQH�FKH�FRPH�VHYHULWj�GHOOD�PDODWWLD�ULVSHWWR�DOOD�WHVL�QRQ�WUDWWDWD��WDEHOOD������
,� VDJJL� GL� ODERUDWRULR� KDQQR� SHUPHVVR� GL� ULOHYDUH� QHO� FRQWUROOR�� OH� SULPH� SLDQWH� LQIHWWH� JLj�
QHOO¶RWWREUH� ������ VHL�PHVL� GRSR� O¶LPSLDQWR� ������� VXFFHVVLYDPHQWH�� GRSR� XQ� DQQR�� q� VWDWR�
RVVHUYDWR� XQ� OHJJHUR� LQFUHPHQWR� FRQ� LO� ���� GL� SLDQWH� LQIHWWH�� QHJOL� DQQL� D� VHJXLUH� q� VWDWR�
RVVHUYDWR�XQ�FRVWDQWH�LQFUHPHQWR�VLQR�DG�DUULYDUH�D�PDJJLR������DOO¶����GL�SLDQWH�SRVLWLYH�DO�
EDWWHULR��/H� SULPH� SLDQWH� LQIHWWH� �TXDVL� LO� ���� QHOOH� SDUFHOOH� WUDWWDWH� FRQ� FDROLQR�� VRQR� VWDWH�
ULOHYDWH�XQ�DQQR�GRSR�O¶HVSRVL]LRQH�DOOH�LQIH]LRQL�QDWXUDOL�GHO�YHWWRUH�HG�DYYLR�GHL�WUDWWDPHQWL��
QHOOD�WHVL�WUDWWDWD�FRQ�LPLGDFORSULG�GRSR�GXH�DQQL��������/¶HYROX]LRQH�QHOOH�GXH�SDUFHOOH�WUDWWDWH�
q�VWDWD�SL��OHQWD��PD�GRSR���DQQL�GDOO¶LPSLDQWR�OD�SHUFHQWXDOH�GL�SLDQWH�LQIHWWH�QHOOD�WHVL�WUDWWDWD�
FRQ�FDROLQR���������q�ULVXOWDWD�VXSHULRUH�DOOH�SLDQWH�QRQ�WUDWWDWH��������OHJJHUPHQWH�SL��EDVVR�
LO�YDORUH�ULVFRQWUDWR�QHOOD�WHVL�WUDWWDWD�FRQ�LPLGDFORSULG����������PD�VHQ]D�QHVVXQD�VLJQLILFDWLYD�
GLIIHUHQ]D�VWDWLVWLFD�WUD�OH�WUH�WHVL�SRVWH�D�FRQIURQWR��7DEHOOD������
�
7DEHOOD����3URYD�'��,QFLGHQ]D�GHL�VLQWRPL�H�VHYHULWj�GHOOD�PDODWWLD��
7HVL�VRVWDQ]D�
DWWLYD�

2WWREUH������ 6HWWHPEUH������ )HEEUDLR������ 'LFHPEUH������

'LII��
����

0F.�
����

'LII��
����

0F.�
����

'LII��
����

0F.�
����

'LII��
����

0F.�
����

7HVWLPRQH�Q�W�� ����� ���� ����� ���� ����� ���� ����� �����
,PLGDFORSULG� �� �� ���� �� �� �� ����� �����

&DROLQR� �� �� ���� �� ���� ���� ����� �����
�
7DEHOOD����3URYD�'��3HUFHQWXDOL�SLDQWH�ULVXOWDWH�LQIHWWH�LQ�T3&5���

7HVL�VRVWDQ]D�DWWLYD� 2WWREUH������ 2WWREUH������ 'LFHPEUH������ 0DJJLR������

7HVWLPRQH�QRQ�WUDWWDWR� ����� � ����� � ���D� ��� �
,PLGDFORSULG� �� � �� � ���E� ����� �
&DROLQR� �� � ���� � ���D� ����� �
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&21&/86,21,�
,�QHRQLFRWLQRLGL��LPLGDFORSULG��DFHWDPLSULG��LQVHULWL�QHOOH�SURYH�ULSRUWDWH�QHOOD�SUHVHQWH�QRWD�

KDQQR�FRQIHUPDWR�O¶HOHYDWR�HIIHWWR�DEEDWWHQWH��JLj�RVVHUYDWR�QHOOH�SUHFHGHQWL�VSHULPHQWD]LRQL�
FRQ� XQD� SHUVLVWHQ]D� HOHYDWD� ILQR� D� ������ JLRUQL��&RVu� FRPH� OD� GHOWDPHWULQD� KD� FRQIHUPDWR� L�
ULVXOWDWL� FRQVHJXLWL� QHOOH� SURYH� FRQGRWWH� WUD� LO� ����� HG� LO� ����� �'RQJLRYDQQL� HW� DO��� ������
'RQJLRYDQQL�HW�DO�������D��E��F���DG�HFFH]LRQH�GL�XQD�GHOOH�SURYH�VYROWH�QHO������LQ�FXL�q�VWDWD�
UHJLVWUDWD�XQ¶HIILFDFLD�ULGRWWD�VLD�LQ�WHUPLQL�GL�HIIHWWR�DEEDWWHQWH�FKH�GL�SHUVLVWHQ]D��
,O� QXRYR� IRUPXODWR� D� EDVH� GL� F\DQWUDQLOLSUROH� DSSDUWHQHQWH� DOOD� IDPLJOLD� FKLPLFD� GHOOH�

DQWUDQLODPPLGL�� DG� HQWUDPEL� L� GRVDJJL� WHVWDWL�� LQ� SDUWLFRODUH� DO� GRVDJJLR� SL�� HOHYDWR�� KD�
HYLGHQ]LDWR�XQ¶D]LRQH�SDUDJRQDELOH�H�WDOYROWD�DQFKH�VXSHULRUH�DL�SURGRWWL�GL�ULIHULPHQWR��
,O�GLPHWKRDWR�� UHFHQWHPHQWH�UHYRFDWR�GDOOD�FRPPLVVLRQH�(XURSHD�D�GHFRUUHUH�GDO���RWWREUH�

����� DL� VHQVL� GHO� UHJRODPHQWR� �8(�� ���������� D� FDXVD� GHOOH� FULWLFLWj� WRVVLFRORJLFKH� HG�
DPELHQWDOL�HPHUVH�LQ�IDVH�GL�YDOXWD]LRQH��KD�FRQIHUPDWR�LQ�DSSOLFD]LRQL�VSUD\�XQD�EDVVLVVLPD�
D]LRQH� WRVVLFD� QHL� FRQIURQWL� GHOOD� VSXWDFFKLQD�� VLD� VXJOL� LQGLYLGXL� SUHVHQWL� VXOOD� FKLRPD� DO�
PRPHQWR� GHOO¶DSSOLFD]LRQH� FKH� VX� TXHOOL� LQWURGRWWL� VXFFHVVLYDPHQWH�� 6RPPLQLVWUDWR� LQ�
HQGRWHUDSLD��FRPH�JLj�HYLGHQ]LDWR�LQ�XQD�SURYD�FRQGRWWD�QHO�������KD�PRVWUDWR�XQ¶D]LRQH�SL��
OHQWD� PD� LQ� SHUVLVWHQ]D� VXSHULRUH� DO� SURGRWWR� DSSOLFDWR� DOOD� FKLRPD�� FRPXQTXH� XQ¶DWWLYLWj�
QHWWDPHQWH� LQIHULRUH�DG�DOWUL� SURGRWWL� WHVWDWL�� /¶LPLGDFORSULG�VRPPLQLVWUDWR� LQ�HQGRWHUDSLD�KD�
HYLGHQ]LDWR�VLD�XQ¶D]LRQH�OHQWD�PD�DQFKH�XQD�SHUVLVWHQ]D�LQIHULRUH�ULVSHWWR�DOOR�VWHVVR�SURGRWWR�
DSSOLFDWR� LQ� VSUD\� D� GLIIHUHQ]D� GL� TXDQWR� ULOHYDWR� QHO� ����� LQ� FXL� OD� VRPPLQLVWUD]LRQH� LQ�
HQGRWHUDSLD�DYHYD�IRUQLWR�XQ�OHQWR�HIIHWWR�DEEDWWHQWH�PD�XQD�SHUVLVWHQ]D�HOHYDWD�H�SDUDJRQDELOH�
DOOR� VWHVVR� SURGRWWR� VRPPLQLVWUDWR� DOOD� FKLRPD�� ,� ULVXOWDWL� FRQVHJXLWL� FRQIHUPDQR� TXLQGL�
O¶LPSUDWLFDELOLWj�GHOO¶DGR]LRQH�GL�TXHVWD�PHWRGLFD�� VLD�SHUFKp�QRQ� ULVXOWD� IRUQLUH� XQ¶HIILFDFLD�
VXSHULRUH�ULVSHWWR�DOOH�VWHVVH�PROHFROH�DSSOLFDWH�DOOD�FKLRPD��PD�DQFKH�SHUFKp�UDSSUHVHQWD�XQD�
WHFQLFD�SDUWLFRODUPHQWH�ODERULRVD��RQHURVD�HG�LQYDVLYD���
,O� IRVPHW��XQLFR�HVWHUH� IRVIRULFR�DQFRUD�UHJLVWUDWR�VX�ROLYR��GDO������DXWRUL]]DWR�DQFKH�QHL�

FRQIURQWL�GHOOD�VSXWDFFKLQD��KD�PRVWUDWR�QHL�FRQIURQWL�GHJOL�DGXOWL�GL�P. spumarius�XQ¶D]LRQH�
SDUDJRQDELOH�D�QHRQLFRWLQRLGL�H�GHOWDPHWULQD��VXSHULRUH�ULVSHWWR�DOOH�DOWUH�PROHFROH�DSSDUWHQHQWL�
D�TXHVWR�JUXSSR��GLPHWKRDWR��FKORUS\ULIRV�HWKLOH��FKORUS\ULIRV�PHWK\OH��YDOXWDWH�QHO�FRUVR�GHOOH�
SUHFHGHQWL�DWWLYLWj�VSHULPHQWDOL��'RQJLRYDQQL�HW�DO���������'RQJLRYDQQL�HW�DO�������D��E��F���
$OOH�GRVL�H�FRQ�OH�PRGDOLWj�DGRWWDWH�QHOOH�QRVWUH�VSHULPHQWD]LRQL��O¶DEDPHFWLQD�KD�HYLGHQ]LDWR�

XQ�EXRQ�HIIHWWR�DEEDWWHQWH�PD�QHVVXQD�SHUVLVWHQ]D��PHQWUH�QHVVXQ�HIIHWWR�q�VWDWR�ULVFRQWUDWR�FRQ�
O¶LPSLHJR� GHOOR� VSLQHWRUDP� GHO� JUXSSR� GHOOH� VSLQRVLQH�� 8OWHULRUL� VSHULPHQWD]LRQL� VDUHEEHUR�
QHFHVVDULH�D�GLIIHUHQWL�GRVDJJL�H�GLYHUVH�FRQGL]LRQL�SHU�FRQIHUPDUH�L�ULVXOWDWL�FRQVHJXLWL��
$�GLIIHUHQ]D�GL�TXDQWR�RVVHUYDWR�QHO�EUHYH�SHULRGR��'RQJLRYDQQL�HW�DO�������D��E��O¶HVHFX]LRQH�

GL�DSSOLFD]LRQL�D�FDOHQGDULR�FRQ�LO�FRPSRVWR�LQHUWH�D�EDVH�GL�FDROLQR��QHO�OXQJR�SHULRGR�QRQ�KD�
SHUPHVVR� Qq� GL� ULGXUUH� OD� SHUFHQWXDOH� GL� SLDQWH� VLQWRPDWLFKH� Qq� O¶LQFLGHQ]D� GHOOH� LQIH]LRQL��
ULVSHWWR� DO� FRQWUROOR� QRQ� WUDWWDWR�� FRVu� FRPH� O¶LPSLHJR� VLVWHPDWLFR� GHOO¶LPLGDFORSULG� QRQ� q�
ULVXOWDWR� VXIILFLHQWH� DG� LPSHGLUH� JOL� HYHQWL� GL� WUDVPLVVLRQH�� 4XHVWL� ULVXOWDWL� HYLGHQ]LDQR�
XOWHULRUPHQWH�O¶LPSRUWDQ]D�GL�JHVWLUH�OD�PDODWWLD�PLUDQGR�SULQFLSDOPHQWH�DO�FRQWUROOR�GHOOH�IRUPH�
JLRYDQLOL� PHGLDQWH� OD� JHVWLRQH� GHOOD� YHJHWD]LRQH� HUEDFHD� FKH� SHUPHWWH� GL� DEEDWWHUH� OD�
SRSROD]LRQH�GHOOH�VSXWDFFKLQH�TXDQGR�TXHVWH�QRQ�VRQR�DQFRUD�GLYHQWDWH�LQIHWWLYH��H�GL�ULFRUUHUH�
DOO¶HVHFX]LRQH�GHO�SULPR�LQWHUYHQWR�LQVHWWLFLGD�REEOLJDWRULR�HQWUR�PDVVLPR�GLHFL�TXLQGLFL�JLRUQL�
GRSR�OD�IDVH�GHOOR�VIDUIDOODPHQWR�LQ�FXL�JUDQ�SDUWH�GHOOD�SRSROD]LRQH�GHO�YHWWRUH�VL�VSRVWD�GDOOD�
YHJHWD]LRQH� HUEDFHD� VXOOD� FKLRPD� GHJOL� ROLYL�� ,Q� UHOD]LRQH� DOOH� FRQRVFHQ]H� HSLGHPLRORJLFKH�
DFTXLVLWH�QHJOL�XOWLPL�DQQL��%RGLQR�HW�DO���������&DYDOLHUL�HW�DO����������VL�FRQVLJOLD�LQROWUH�GL�
SUHYHGHUH� LO� VHFRQGR� WUDWWDPHQWR� REEOLJDWRULR�� ������ JLRUQL� GRSR� LO� SULPR�� LQ� UHOD]LRQH� DOOD�
SHUVLVWHQ]D�GHOOH�PROHFROH�LPSLHJDWH��SHU�DEEDWWHUH�XOWHULRUPHQWH�OD�SRSROD]LRQH�VX�ROLYR�FKH�LQ�
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TXHVWR�SHULRGR�UDSSUHVHQWD�O¶RVSLWH�SUHIHUHQ]LDOH��SULPD�FKH�JOL�LQGLYLGXL�VL�GLVSHUGDQR�VX�DOWUH�
VSHFLH� YHJHWDOL�� PDJJLRUPHQWH� JUDGLWH� QHO� SHULRGR� HVWLYR� SHU� OH� IDYRUHYROL� FRQGL]LRQL�
PLFURFOLPDWLFKH���
/H� VSHULPHQWD]LRQL�FRQGRWWH�KDQQR�TXLQGL�SHUPHVVR�GL�DFTXLVLUH�XOWHULRUL� LQIRUPD]LRQL� VXO�

FRPSRUWDPHQWR� VLD� GL� PROHFROH� WUDGL]LRQDOL� FKH� GL� UHFHQWH� LQWURGX]LRQH�� UHJLVWUDWH� H� QRQ�
UHJLVWUDWH� VX� ROLYR�� ,Q� SDUWLFRODUH� q� HPHUVD� O¶HOHYDWD� HIILFDFLD� GHOOD� QXRYD� PROHFROD�
F\DQWUDQLOLSUROH��EXRQD�D]LRQH�SHU�LO�IRVPHW��PROHFROH�FKH�FRQWULEXLVFRQR�R�SRWUDQQR�FRQWULEXLUH�
DG�DPSOLDUH�LO�YHQWDJOLR�GL�PROHFROH�GLVSRQLELOL�SHU�O¶LPSRVWD]LRQH�GL�XQ¶DGHJXDWD�VWUDWHJLD�GL�
FRQWUROOR�QHL�FRQIURQWL�GHJOL�LQGLYLGXL�DGXOWL�GL�P. spumarius���
)RUWHPHQWH�FDUHQWL�VRQR�LQYHFH�L�GDWL�UHODWLYL�DOO¶HIILFDFLD�GL�PROHFROH�VX�PDQGRUOR�H�FLOLHJLR��

FROWXUH� GL� HOHYDWR� LQWHUHVVH� DJURQRPLFR�� SUHVHQWL� LQ� PLVXUD� FUHVFHQWH� QHOOH� DWWXDOL� ]RQH�
FRQWHQLPHQWR� H� FXVFLQHWWR�� &RQVLGHUDQGR� FKH� LO� FRQWUROOR� GHOOD� SRSROD]LRQH� GHO� YHWWRUH� SXz�
IRUQLUH�ULVXOWDWL�SRVLWLYL�VROR�VH�JOL�LQWHUYHQWL�VRQR�HVHJXLWL�VX�DPSLH�VXSHUILFL�H�QRQ�D�OLYHOOR�GL�
SLFFROH�UHDOWj�D]LHQGDOL�R�FROWXUDOL��3HU�WDOH�UDJLRQH��QRQ�VL�SXz�TXLQGL�SUHVFLQGHUH�GDO�SUHYHGHUH�
LQWHUYHQWL�REEOLJDWRUL�VX�TXHVWH�FROWXUH�SHU�PDVVLPL]]DUH�O¶HIILFDFLD�GHOOH�VWUDWHJLH�GL�SURWH]LRQH�
SURSRVWH��GHFLVLRQH�8(�����������'�/JV��������H�GHOOD�'*5��������������

�
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