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5,$668172�
4XHVWR� ODYRUR� ULSRUWD� LO� ULVXOWDWR�GL� XQ�PRQLWRUDJJLR� LQ����YLJQHWL� GHO�9HQHWR� UHODWLYDPHQWH�
DOOD�SUHVHQ]D�GHOOD�YLURVL�GHOOD�GHJHQHUD]LRQH�LQIHWWLYD�GHOOD�YLWH��FDXVDWD�VRSUDWWXWWR�GDO�YLUXV�
*)/9��H�DL�GDQQL�GD�HVVD�FDXVDWL�DOOH�SURGX]LRQL�YLWLYLQLFROH��6RQR�VWDWL�FRQGRWWL�ULOLHYL�YLVLYL�
FHSSR�SHU�FHSSR�VXOOD�VLQWRPDWRORJLD��VRQR�VWDWL�DQDOL]]DWL�FDPSLRQL�OHJQRVL�H�IRJOLDUL�WUDPLWH�
WHVW�VLHURORJLFR�H�VRQR�VWDWH�FRQGRWWH�DOFXQH�YHQGHPPLH� VSHULPHQWDOL�SHU�OD�UDFFROWD�GHL�GDWL�
SURGXWWLYL��/D�PDODWWLD�ULVXOWD�DPSLDPHQWH�GLIIXVD�QHOOH�DUHH�LQGDJDWH��FRQ�YLJQHWL�FROSLWL�SL��R�
PHQR� LQWHQVDPHQWH� �GD� SRFKH� SLDQWH� ILQR� DO� ������ FRQ� YLWL� GLVWULEXLWH� VSHVVR� LQ� PDQLHUD�
UDJJUXSSDWD��H�FRQ�GLIIHUHQWL�WLSL�GL�VLQWRPL��IDFLOPHQWH�FRQIRQGLELOL�FRQ�DOWUH�DPSHORSDWLH��/H�
DQDOLVL�KDQQR�HYLGHQ]LDWR�OD�SUHVHQ]D�GHO�YLUXV�*)/9�VXO�����GHL�FDPSLRQL�DQDOL]]DWL��QRQFKp�
OD�SUHVHQ]D�GL�DOWUL�YLUXV��LQ�SDUWLFRODUH�TXHOOL�DVVRFLDWL�DOO¶DFFDUWRFFLDPHQWR�IRJOLDUH��ULWURYDWL�
QHO�����GHL�FDPSLRQL��/H�YHQGHPPLH�VSHULPHQWDOL�VX�YLWL� VDQH�HG� LQIHWWH�D�FRQIURQWR�KDQQR�
PRVWUDWR�LQ�DOFXQL�FDVL�ULVXOWDWL�QRQ�VWDWLVWLFDPHQWH�VLJQLILFDWLYL��FRQIHUPDQGR�SHUz�LQ�JHQHUDOH�
OH�SHUGLWH�SURGXWWLYH�D�FDXVD�GL�JUDSSROL�VSDUJROL�HG�DFLQHOODWL���
3DUROH�FKLDYH��*)/9��PDODWWLD��YLJQHWR��YLWH��YLUXV��
�
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$5($6�2)�9(1(72�5(*,21��
7KH�UHVXOWV�RI�D�VXUYH\�RQ�WKH�SUHVHQFH�RI�IDQOHDI�GLVHDVH�DQG�SURGXFWLYH�GDPDJHV�FDUULHG�RXW�
LQ����YLQH\DUGV�LQ�9HQHWR�UHJLRQ�DUH�UHSRUWHG��9LVXDO�PRQLWRULQJ�RI�V\PSWRPV��SODQW�E\�SODQW��
VHURORJLFDO�WHVWV�RI�ZRRG\�DQG�OHDI�VDPSOHV��DQG�H[SHULPHQWDO�KDUYHVW�LQ�RUGHU�WR�TXDQWLI\�WKH�
SURGXFWLYH� GDPDJHV� ZHUH� SHUIRUPHG�� 7KH� GLVHDVH� LV� ZLGHO\� SUHVHQW� LQ� DOO� WKH� YLQH\DUGV�
VXUYH\HG�� ZLWK� SUHYDOHQFH� XS� WR� ����� GHSHQGLQJ� XSRQ� WKH� VLQJOH� YLQH\DUG�� 2IWHQ� LQIHFWHG�
JUDSHYLQHV� DUH� FOXVWHUHG�� DQG� WKH� YDULDELOLW\� RI� WKH� V\PSWRPV� LV� KLJK�� OHDGLQJ� WR� HDV\�
PLVLQWHUSUHWDWLRQ�RI�WKH�SUREOHP��6HURORJLFDO� WHVWV�VKRZHG� WKDW�����RI�WKH�VDPSOHV�FROOHFWHG�
ZHUH� LQIHFWHG� E\� */)9�� WKH� YLUXV� PDLQO\� DVVRFLDWHG� WR� IDQOHDI�� 7KH� SUHVHQFH� RI� OHDIUROO�
DVVRFLDWHG� YLUXVHV� ZDV� DOVR� GHWHFWHG� LQ� ���� RI� WKH� VDPSOHV� DQDO\VHG�� 7KH� H[SHULPHQWDO�
KDUYHVW�FDUULHG�RXW�RQ�LQIHFWHG�DQG�KHDOWK\�SODQWV�GLG�QRW�VKRZ�DOZD\V�VWDWLVWLFDOO\�VLJQLILFDQW�
GLIIHUHQFHV�� KRZHYHU� FRQILUPHG� WKH� ORVV� RI� SURGXFWLRQ� GXH� WR� VPDOOHU� EXQFKHV� ZLWK� EHUULHV�
XQHYHQ�LQ�VL]H��
.H\ZRUGV��*)/9��JUDSHYLQH��YLQH\DUG��YLURVLV��YLUXV�
�

,1752'8=,21(��
/D� YLWLFROWXUD� LQ� 9HQHWR� q� XQD� GHOOH� PDJJLRUL� IRU]H� WUDLQDQWL� O¶HFRQRPLD� QD]LRQDOH�� LQ�

SDUWLFRODUH�QHOO¶XOWLPR�GHFHQQLR�� ,Q� WDOL� terroir�� FRPH�DFFDGH� LQ�DOWUL�3DHVL�D� IRUWH� WUDGL]LRQH�
YLWLFROD�� LO� VXFFHGHUVL� GHL� YLJQHWL� VHPSUH� VXJOL� VWHVVL� WHUUHQL� SHU� FHQWLQDLD�GL� DQQL� KD�SRUWDWR�
DOO¶LQVWDXUDUVL� GL� PDODWWLH� HQGHPLFKH� GHOOH� YLWH�� )UD� TXHVWH� OD� SL�� GLIIXVD� H� GHOHWHULD� q� OD�
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GHJHQHUD]LRQH�LQIHWWLYD��$QGUHW�/LQN�HW�DO����������7DOH�YLURVL�FDXVD�SHUGLWH�GL�SURGX]LRQH��VLD�
TXDQWLWDWLYH�FKH�TXDOLWDWLYH��LQJLDOOLPHQWL�H�GHFRORUD]LRQL�IRJOLDUL��PDOIRUPD]LRQL�GHOOH�IRJOLH�H�
GHL� WUDOFL�� FKH� SRUWDQR� LQWHUQRGL� FRUWL� H� FRQ� DQGDPHQWR� D� ]LJ�]DJ�� HG� LQILQH� GHSHULPHQWR�
SURJUHVVLYR� H� FURQLFR� GHOOH� SLDQWH�� Ê� FDXVDWD� VRSUDWWXWWR� GDO� YLUXV� GHQRPLQDWR� Grapevine 
fanleaf virus� �*)/9�� HG� q� WUDVPHVVD� LQ� FDPSR� GD� QHPDWRGL� YHWWRUL� GHOOD� VSHFLH� Xiphinema 
index��+HZLWW�HW�DO�����������
/D�ORWWD�D�WDOH�PDODWWLD�q�HVFOXVLYDPHQWH�GL�WLSR�SUHYHQWLYR��WUDPLWH�O¶LPSLDQWR�GL�YLWL�VDQH�H�

LO�FRQWUROOR�GHO�YHWWRUH��1HO�VHFROR�VFRUVR�HUD�SHUPHVVR�O¶XVR�GL�SRWHQWL�IXPLJDQWL�SHU�HOLPLQDUH�
LO�YHWWRUH�H�ULVDQDUH�LO�WHUUHQR��TXDOL�LO�EURPXUR�GL�PHWLOH��RUD�YLHWDWL�SHUFKp�IRUWHPHQWH�WRVVLFL��
PD�PDL�VRVWLWXLWL�GD�DOWUL�SURGRWWL�DOWUHWWDQWR�HIILFDFL��/D�URWD]LRQH�FROWXUDOH�q�XQ¶DOWUD�IRUPD�GL�
ORWWD� PROWR� YDOLGD�� PD� ULFKLHGH� IUD� L� �� DQQL� HG� L� ��� DQQL� �'HPDQJHDW� HW� DO��� ������� WHPSL�
DWWXDOPHQWH�LPSHQVDELOL�SHU�LO�YLWLFROWRUH�PRGHUQR��
6LD�OD�PDODWWLD�FKH�L�QHPDWRGL�KDQQR�SHUFLz�FRQWLQXDWR�DG�HVSDQGHUVL��VRSUDWWXWWR�QHOOH�DUHH�

YLWLFROH� WUDGL]LRQDOL�� H� WDOH� SUREOHPDWLFD� q� QXRYDPHQWH� GLYHQXWD� HPHUJHQWH� LQ� (XURSD� QHJOL�
XOWLPL����DQQL��SURSULR�D�FDXVD�GHOOD�PDQFDQ]D�GL�PHWRGL�GL�ORWWD�DSSURSULDWL��
/R� VFRSR� GL� TXHVWR� ODYRUR� q� VWDWR� LO�PRQLWRUDJJLR� GHOOD�PDODWWLD� LQ� GXH� DUHDOL� GHO�9HQHWR�

IRUWHPHQWH� YLWDWL�� LQ� SURYLQFLD� GL� 9HURQD�� VRSUDWWXWWR� QHOOD� '2&*� 6RDYH�� H� LQ� SURYLQFLD� GL�
7UHYLVR��FRQ�SDUWLFRODUH� ULIHULPHQWR�DOOD�'2&*�3URVHFFR��7DOH�DWWLYLWj�q�SUHOLPLQDUH�DG�XQD�
VHULH�GL�VSHULPHQWD]LRQL�LQ�YLJQHWR�SHU�OD� ORWWD�DOOD�VLQWRPDWRORJLD�HG�DO�VXR�YHWWRUH�� SUHYLVWD�
DOO¶LQWHUQR�GHOOD�SURJHWWD]LRQH�UHJLRQDOH�365��0LV���������³&RVWLWX]LRQH�H�JHVWLRQH�GHL�*UXSSL�
2SHUDWLYL� GHO� 3(,� LQ� PDWHULD� GL� SURGXWWLYLWj� H� VRVWHQLELOLWj� GHOO¶DJULFROWXUD´��� FKH� PLUD� DG�
LQGLYLGXDUH� D]LRQL� LQWHJUDWH� FKH� SHUPHWWDQR� XQD� EXRQD� SURGXWWLYLWj� DQFKH� LQ� YLJQHWL� FROSLWL�
GDOOD� PDODWWLD� �SURJHWWR� ',�9,�1(�� ',IHVD� GDOOD� GHJHQHUD]LRQH� LQIHWWLYD� GHOOD� 9,WH� H� GDL�
1(PDWRGL����

0$7(5,$/,�(�0(72',�
0RQLWRUDJJLR�YLVLYR�GHOOD�VLQWRPDWRORJLD�
6RQR�VWDWL�YLVLWDWL�LQ�WRWDOH����YLJQHWL�QHOOH�SURYLQFH�GL�9HURQD�H�7UHYLVR��PD�VROR�VX����GL�

TXHVWL��L�SL��VLJQLILFDWLYL��VRQR�VWDWL�UHJLVWUDWL�SXQWXDOPHQWH�L�VLQWRPL��
,O�ULOLHYR�LQ�YLJQHWR�FHSSR�SHU�FHSSR�q�VWDWR�HVHJXLWR� LQQDQ]LWXWWR�LQ�SULPDYHUD��SRLFKp�q�LO�

SHULRGR�PLJOLRUH�SHU�GLVWLQJXHUH�L�VLQWRPL�GL�TXHVWD�PDODWWLD�VXOOD�FKLRPD��H�SRL�LQ�HVWDWH��SHU�
YHULILFDUH� O¶HIIHWWR� VXL� JUDSSROL�� 6RQR� VWDWH� LQGLYLGXDWH� OH� EDUEDWHOOH�� OH� YLWL� JLRYDQL�� TXHOOH�
PRUWH�� FDSLWR]]DWH�� OH� DGXOWH�� H� TXLQGL� OD� VLQWRPDWRORJLD� SUHVHQWH� FKH�� HVVHQGR� DOTXDQWR�
FRPSOHVVD� H� YDULDELOH�� q� VWDWD� FRVu� FODVVLILFDWD�� VLQWRPL� GL� LQJLDOOLPHQWR� H�R� GHFRORUD]LRQH�
IRJOLDUH�H�VLQWRPL�GL�GHIRUPD]LRQH�H�R�GHSHULPHQWR�GHOOD�SLDQWD��/D�VHYHULWj�GHL�VLQWRPL�q�VWDWD�
YDOXWDWD�LQ�TXDWWUR�FDWHJRULH��DVVHQ]D�GL�VLQWRPL������VLQWRPL�OLHYL�VX�TXDOFKH�IRJOLD������VLQWRPL�
HYLGHQWL�VX�DOPHQR�PHWj�YLWH�������VLQWRPL�JUDYL�HVWHVL�DOO¶LQWHUD�SLDQWD��������/D�UHJLVWUD]LRQH�
GHOOD�VLQWRPDWRORJLD�q�VWDWD�HVHJXLWD�VX�VXSSRUWR�LQL]LDOPHQWH�FDUWDFHR�H�SRL�VX�VLVWHPD�*,6��
SHU�OD�FUHD]LRQH�GL�PDSSH�SXQWXDOL�GL�RJQL�VLQJROR�YLJQHWR��
6DJJL�GL�ODERUDWRULR�
/H�DQDOLVL�GL� ODERUDWRULR�VRQR�VWDWH�HVHJXLWH�WUDPLWH�VDJJLR�VLHURORJLFR�(OLVD�LQ�LQYHUQR�VXL�

WUDOFL� PDWXUL� R� LQ� SULPDYHUD� VX� IRJOLH� VLQWRPDWLFKH�� XWLOL]]DQGR� NLW� VLHURORJLFL� GHOOD� 'LWWD�
$JULWHVW� �%DUL���/H�SULPH�DQDOLVL�VRQR�VWDWH�HVHJXLWH�QHO���������SHU�FRQIHUPDUH� OD�SUHVHQ]D�
GHOOD�PDODWWLD� VX� DOFXQL� FDPSLRQL�GL� WXWWL� L� YLJQHWL� YLVLWDWL�� DOFXQH� VX�SLDQWH� VLQJROH�� DOWUH� VX�
SRRO�GL�����YLWL��SHU�XQ�WRWDOH�GL����FDPSLRQL��6XFFHVVLYDPHQWH��QHOO¶LQYHUQR���������VX�QRYH�
GHL����YLJQHWL� LQ�FXL�q�VWDWR�HVHJXLWR� LO�PRQLWRUDJJLR�GHL�VLQWRPL�FHSSR�SHU�FHSSR�VRQR�VWDWL�
UDFFROWL�WUDOFL�PDWXUL�GD����D�����YLWL�SHU�YLJQHWR��SHU�XQ�WRWDOH�GL�����YLWL�DQDOL]]DWH���
6X�WXWWL� L�FDPSLRQL�������q�VWDWD�DQDOL]]DWD�OD�SUHVHQ]D�GHO�YLUXV�*)/9��Grapevine fanleaf 

virus��� DVVRFLDWR�DO� FRPSOHVVR�GHOOD�GHJHQHUD]LRQH� LQIHWWLYD�GHOOD�YLWH�� VX�XQD�JUDQ�SDUWH�GHL�
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FDPSLRQL� ������ VRQR� VWDWL� VDJJLDWL� DQFKH� L� YLUXV�*/5D9��� H�*/5D9��� �Grapevine leafroll-
associated virus���HQWUDPEL�DVVRFLDWL�DO�FRPSOHVVR�GHOO¶DFFDUWRFFLDPHQWR�IRJOLDUH�GHOOD�YLWH��
$QDOLVL�GHOOH�SURGX]LRQL�LQ�YLJQHWR�
/D� YHQGHPPLD� VSHULPHQWDOH� q� VWDWD� HVHJXLWD� VX� ��� YLWL� LQIHWWH� H� ��� YLWL� QRQ� LQIHWWH� LQ� WUH�

YLJQHWL�GL�FY�*DUJDQHJD�H�7UHEELDQR�GL�6RDYH�QHOO¶DQQDWD�������6RQR�VWDWH�FRQVLGHUDWH�TXDWWUR�
ULSHWL]LRQL�ELRORJLFKH��RJQXQD�FRVWLWXLWD�GD�WUH�YLWL��3HU�FLDVFXQD�YLWH�VRQR�VWDWL�SHVDWL�H�FRQWDWL�
L�JUDSSROL��DO�ILQH�GL�RWWHQHUH�LO�SHVR�WRWDOH�SHU�FHSSR�H�LO�SHVR�PHGLR�GHO�JUDSSROR��LQROWUH�SHU�
FLDVFXQD� ULSHWL]LRQH� VRQR� VWDWL� SUHOHYDWL� ��� PO� GL� PRVWR�� GL� FXL� VRQR� VWDWL� PLVXUDWL� LO� S+��
O¶DFLGLWj�WRWDOH�H�JOL�]XFFKHUL���
,�GDWL�VRQR�VWDWL�HODERUDWL�VWDWLVWLFDPHQWH�PHGLDQWH�LO�SURJUDPPD�&R6WDW��HIIHWWXDQGR�DQDOLVL�

GHOOD� YDULDQ]D� �$QRYD� DG� XQD� YLD��� VHJXLWD� GD� WHVW� GL� 6WXGHQW�1HZPDQ�.HXOV� H�7XFNH\� �3��
�������

5,68/7$7,�(�',6&866,21(�
0RQLWRUDJJLR�YLVLYR�GHOOD�VLQWRPDWRORJLD�
9LWL�VLQWRPDWLFKH�VRQR�VWDWH�ULOHYDWH�LQ�RJQXQR�GHL����DSSH]]DPHQWL�YLVLWDWL�QHO������� ,Q����

GL� TXHVWL� OD� VLQWRPDWRORJLD� QRQ� HUD� PROWR� GLIIXVD�� SRLFKp� SUHVHQWH� LQ� SRFKH� SLDQWH��
JHQHUDOPHQWH� YLFLQH� IUD� ORUR�� ,Q� TXHVWL� YLJQHWL� QRQ� q� VWDWR� TXLQGL� HVHJXLWR� LO� PRQLWRUDJJLR�
FHSSR� SHU� FHSSR�� PD� VRQR� VWDWL� FRPXQTXH� UDFFROWL� DOFXQL� FDPSLRQL� SHU� OD� YHULILFD� GL�
ODERUDWRULR���
1HL� UHVWDQWL� ��� YLJQHWL�� LQYHFH�� WXWWL� LQ� SURYLQFLD� GL�9HURQD�� OH� SLDQWH� VLQWRPDWLFKH� HUDQR�

PROWH��LQ���YLJQHWL�SHU�OR�SL��ULXQLWH�LQ�PDFFKLH�EHQ�YLVLELOL��DOWUH�YROWH����YLJQHWL��GLIIXVH�VX�
WXWWR�O¶DSSH]]DPHQWR��,Q�TXHVWL����YLJQHWL�VHPSUH�QHO������q�VWDWR�HIIHWWXDWR�LO�PRQLWRUDJJLR�
YLVLYR� SXQWXDOH� FHSSR� SHU� FHSSR�� SHU� XQ� WRWDOH� GL� ROWUH� ������ YLWL� RVVHUYDWH�� 1HO� �����
SXUWURSSR� L� VLQWRPL� GHOOD� GHJHQHUD]LRQH� LQIHWWLYD� QRQ� HUDQR� VHPSUH� FKLDUDPHQWH� HYLGHQWL� LQ�
FDPSR�� SHU� FXL� LO� ULOLHYR� YLVLYR� q� VWDWR� SDUWLFRODUPHQWH� GLIILFLOH�� VLD� VXOOD� FKLRPD� FKH� VXL�
JUDSSROL��&Lz�q�FHUWDPHQWH�DVVRFLDWR�DOO¶DQGDPHQWR�FOLPDWLFR�GHOO¶DQQDWD��FRQ�XQD�SULPDYHUD�
PLWH��FKH�VHPEUD�VIDYRULUH�OD�PROWLSOLFD]LRQH�GHO�YLUXV�H��GL�FRQVHJXHQ]D��O¶HVWULQVHFD]LRQH�GHL�
VLQWRPL� VXOOD� SLDQWD� �&HSLQ� HW� DO��� ������� ,� VLQWRPL� VXOOD� FKLRPD� VRQR� VWDWL� TXDVL� VHPSUH�
FRQIHUPDWL�GDOOD�VLQWRPDWRORJLD�VXL�JUDSSROL��FKH�LQ�JHQHUH�DSSDULYDQR�SL��SLFFROL�H�VSDUJROL�
VXOOH�YLWL�PDODWH��'L�RJQXQR�GL�TXHVWL�DSSH]]DPHQWL�q�VWDWD�UHDOL]]DWD�XQD�PDSSD�*,6��XWLOH�SHU�
O¶LQWHUSUHWD]LRQH�GHL�GDWL��ILJXUD�����,�ULVXOWDWL�PHWWRQR�LQ�OXFH�FKH�O¶LQFLGHQ]D�GHL�VLQWRPL�YDULD�
GDO����DO������H�FKH� LQ�DOFXQL�YLJQHWL� q�SUHGRPLQDQWH� OD� VLQWRPDWRORJLD�GHOOD�GHFRORUD]LRQH�
IRJOLDUH�� PHQWUH� LQ� DOWUL� SUHYDOJRQR� OH� YLWL� FRQ� GHIRUPD]LRQL� H� GHSHULPHQWL� �WDEHOOD� ����
/¶LQFLGHQ]D�PHGLD�GHOOD� VLQWRPDWRORJLD� QHL� ���YLJQHWL� RVVHUYDWL� q� GHO� ����� FRQ�YDORUL�PHGL�
GHOOH� YLWL� FKH� PRVWUDQR� VLQWRPL� GL� LQJLDOOLPHQWL� H� GL� GHIRUPD]LRQH� QRQ�PROWR� GLYHUVL� ���� H�
����� ULVSHWWLYDPHQWH��� SRFKH� VRQR� LQYHFH� OH� YLWL� FKH� SUHVHQWDQR� DPEHGXH� OH� WLSRORJLH� GL�
VLQWRPR��PHGLD������ ,Q�UHDOWj� OD�WLSRORJLD�GL�VLQWRPR�GLSHQGH�PROWR�GDO�YLJQHWR��FRQ�FLQTXH�
YLJQHWL� LQ� FXL� SUHGRPLQDQR� OH� GHFRORUD]LRQL� H� VHWWH� YLJQHWL� LQ� FXL� VRQR� SUHYDOHQWL� OH�
GHIRUPD]LRQL�HG�L�GHSHULPHQWL��
1HO������L�ULOLHYL�FHSSR�SHU�FHSSR�VRQR�VWDWL�ULSHWXWL�VROR�LQ�DOFXQH�YLWL��DOPHQR����SHU�WHVL��

VFHOWH�SHU�OD�YHQGHPPLD�VSHULPHQWDOH��'D�QRWDUH�FKH�LQ�TXHVW¶DQQDWD�LO�PHVH�GL�PDJJLR�q�VWDWR�
SDUWLFRODUPHQWH�IUHGGR��FRQ�WHPSHUDWXUH�JHQHUDOPHQWH�SL��EDVVH�ULVSHWWR�DOOH�PHGLH�VWDJLRQDOL�
SOXULHQQDOL�� GL� FRQVHJXHQ]D�� LO� YLUXV� KD� SRWXWR� UHSOLFDUVL� D� OXQJR�� H� JOL� HIIHWWL� VL� VRQR� YLVWL�
FKLDUDPHQWH�VXOOD�FKLRPD�H�VXL�JUDSSROL��FKH�SUHVHQWDYDQR�VLQWRPL�VHYHUL��PROWR�SL��HYLGHQWL�
ULVSHWWR�DOO¶DQQR�SUHFHGHQWH��
�
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Figura 1. Mappa GIS di uno dei vigneti oggetto di indagine (COL, cv Chardonnay, si veda 
tabella 1). Sono indicate le piante senza sintomi, quelle con decolorazioni/ingiallimenti, quelle 
con deformazioni/deperimenti, e quelle con sintomatologia mista 

  

Saggi diagnostici di laboratorio 
Le analisi di laboratorio eseguite nel 2017-18 su 4-10 viti per vigneto, sia da viti 

sintomatiche che apparentemente sane, hanno rivelato che tutti i 28 vigneti visitati ospitavano 
viti infette dal virus GFLV. In generale, le viti sintomatiche sono risultate infette (28 su 30), 
mentre quelle apparentemente sane sono risultate esenti dal virus (19 su 30). In alcuni casi 
(11) anche viti apparentemente sane sono invece risultate infette al saggio diagnostico.    

Le analisi più approfondite sui nove vigneti, eseguite nel 2018-2019 anche in questo caso su 
viti sintomatiche o apparentemente sane, hanno evidenziato infezioni virali molto diffuse. Il 
virus GFLV è stato individuato su 379 campioni, che corrisponde al 67% delle piante saggiate; 
l’incidenza di GLRaV-1 e GLRaV-3 è stata del 9% per ambedue i virus, alcune volte presenti 
in infezione mista, per un totale di 15% di viti infette da accartocciamento fogliare. I campioni 
che presentavano infezioni miste (GFLV + GLRaV) sono stati il 9% (33 viti). Le piante che 
invece erano infette da solo uno dei tre virus analizzati sono state 346 con GFLV, pari al 61% 
dei campioni totali, 18 solamente con GLRaV-3 e 2 con GLRaV-1.  

Il confronto fra i rilievi visivi e i risultati del saggio diagnostico ha riservato delle sorprese. 
Infatti, molte viti apparentemente asintomatiche, piantate in vigneti fortemente sintomatici, si 
sono rivelate anch’esse infette da GFLV al saggio di laboratorio (42 infette su 101 
apparentemente sane). Al contrario, in alcuni vigneti molto deperiti, non tutte le viti 
classificate come sintomatiche hanno dimostrato di essere infette da GFLV, indicando quindi 
che il deperimento e le deformazioni erano causate da qualche altro fattore, esterno alla 
malattia della degenerazione infettiva (144 non infette su 447 apparentemente malate, 32%).     
 

Analisi delle produzioni in vigneto 
Dal punto di vista quantitativo, il dato più rilevante riguarda il peso dei grappoli, che sono 

significativamente più piccoli sulle viti infette rispetto alle non infette, specialmente nei due 
vigneti di cv Garganega (tabella 2). Tale differenza significativa non sempre ha portato ad una 
differenza significativa nel peso delle produzioni per ceppo, probabilmente a causa dell’alta 
deviazione standard dei dati. 

Dal punto di vista qualitativo, si può evidenziare una differenza tendenzialmente 
significativa solo nel vigneto di cv. Trebbiano di Soave, dove le viti infette mostrano valori di 

456



]XFFKHUL�WLWRODELOL�SL��EDVVL�H�GL�DFLGLWj�WRWDOH�SL��DOWL�ULVSHWWR�DOOH�YLWL�QRQ�LQIHWWH��WDEHOOD�����
1HL�GXH�YLJQHWL�GL�FY�*DUJDQHJD��LQYHFH��QRQ�DSSDLRQR�GLIIHUHQ]H�VLJQLILFDWLYH���
&¶q�GD�QRWDUH�FKH� LO������GD�XQD�SDUWH�q�VWDWR�XQ�DQQR�FRQ�RWWLPH�SURGX]LRQL� LQ�JHQHUDOH��

GDOO¶DOWUR� OD� SULPDYHUD� WLHSLGD� QRQ� KD� IDYRULWR� OD� PDQLIHVWD]LRQH� GHL� VLQWRPL� GL� TXHVWD�
SDWRORJLD��FRPH�JLj�DFFHQQDWR�LQ�SUHFHGHQ]D��SHU� FXL�OH�GLIIHUHQ]H�IUD�YLWL� LQIHWWH�H�VDQH�QRQ�
VRQR� VWDWH� LPSRUWDQWL�� FRPH� LQYHFH� FDSLWD� LQ� DOWUL� DQQL� FRQ� DQGDPHQWL� PHWHRURORJLFL� SL��
IDYRUHYROL�DOO¶HVWULQVHFDUVL�GHL�VLQWRPL��
�

7DEHOOD����5LVXOWDWL�GHO�PRQLWRUDJJLR�YLVLYR�FHSSR�SHU�FHSSR�HIIHWWXDWR�LQ����YLJQHWL�QHO�������
6RQR� ULSRUWDWL� L� GHWWDJOL� GHO� YLJQHWR� H� OH� SHUFHQWXDOL� GL� YLWL� VLQWRPDWLFKH�� GLYLVH� DQFKH� SHU�
WLSRORJLD�GL�VLQWRPR�
&RGLFH�
YLJQHWR�

/RFDOLWj�
�SURYLQFLD�� &Y�

1��WRWDOH�
YLWL�

RVVHUYDWH�

9LWL�VLQWRPDWLFKH�����

7RWDOL� 'HFRORUD]LRQL� 'HIRUPD�]LRQL� 0LVWL�

&2/� &RORJQROD�DL�&ROOL�
�95�� &KDUGRQQD\� ���� ��� ��� ��� ��

$92� 'RQ]HOOLQR��95�� *DUJDQHJD� ����� ��� ��� ��� ��
&(5� 6DQGUj��95�� &RUYLQD� ����� ��� ��� �� ���

,1$�*� 0RQWHIRUWH�
G¶$OSRQH��95�� *DUJDQHJD� ���� ��� ��� �� ��

/($� ,OODVL��95�� *DUJDQHJD� ���� ��� ��� �� ��
&$6� 9HURQD� &RUYLQD� ���� ��� �� ��� ��

/81� 0RQWHIRUWH�
G¶$OSRQH��95�� *DUJDQHJD� ����� ��� ��� �� ��

2/,� 0RQWHIRUWH�
G¶$OSRQH��95�� *DUJDQHJD� ���� ��� �� ��� ��

0$5� &DOPDVLQR��95�� &RUYLQD� ���� ��� �� ��� ��
726� ,OODVL��95�� &RUYLQD� ����� ��� �� ��� ��

0$&� 0RQWHIRUWH�
G¶$OSRQH��95��

6DXYLJQRQ�
EODQF� ����� ��� �� ��� ��

%2*� 0RQWHIRUWH�
G¶$OSRQH��95��

7UHEELDQR�
GL�6RDYH� ���� ��� �� ��� ��

�

7DEHOOD����3DUDPHWUL�SURGXWWLYL�TXDOLWDWLYL�H�TXDQWLWDWLYL�DOOD�YHQGHPPLD�LQ�WUH�YLJQHWL�RJJHWWR�
GL�LQGDJLQH��VRQR�LQGLFDWH�PHGLD�H�GHYLD]LRQH�VWDQGDUG�GL�RJQL�GDWR�

3DUDPHWUR�
9LJQHWR�/81�
*DUJDQHJD�

9LJQHWR�2/,�
*DUJDQHJD�

9LJQHWR�%2*�
7UHEELDQR�GL�6RDYH�

,QIHWWH� 6DQH� ,QIHWWH� 6DQH� ,QIHWWH� 6DQH�
3HVR�WRWDOH�
�NJ�� ��������D
� ��������D� ��������D� ������DE� ��������D� ������D�

1��JUDSSROL� ���������D� ���������D� ����������D� �������D� ���������D� ���������D�
3HVR�PHGLR�
JUDSSROR��J�� �������D� �������E� �������D� �������E� ������D� �������DE�

$FLGLWj�WRWDOH�
�J�/�� ������D� ��������D� ��������D� ��������D� ��������D� ��������DE�

S+� ��������D� �������D� �������D� ��������D� ��������D� ��������D�
=XFFKHUL�
��%UL[�� ���������D� ���������D� ���������D� ���������D� ���������D� ��������DE�


�QHOOD�VWHVVD�FRORQQD�³YLJQHWR´�D�OHWWHUH�GLYHUVH�FRUULVSRQGRQR�GLIIHUHQ]H�VLJQLILFDWLYH�IUD�YLWL�VDQH�HG�
LQIHWWH�SHU�FLDVFXQ�SDUDPHWUR�SHU�S�������DO�WHVW�GL�6WXGHQW�1HZPDQ�.HXOV�H�7XFNH\�
�

457



&21&/86,21,�
,Q�FRQFOXVLRQH�� L� ULVXOWDWL�GL�TXHVWR� ODYRUR�FRQIHUPDQR�FKH� OD�PDODWWLD�GHOOD�GHJHQHUD]LRQH�

LQIHWWLYD� q� PROWR� GLIIXVD� QHL� YLJQHWL� GHO� 9HQHWR�� /D� VLQWRPDWRORJLD�� SRLFKp� FRPSOHVVD� H�
PXOWLIRUPH�� QRQ� q� VHPSUH� GL� IDFLOH� ULFRQRVFLPHQWR� DQFKH� DG� RFFKL� HVSHUWL�� LQ� TXDQWR� DOWUL�
GHSHULPHQWL� PRVWUDQR� VLQWRPL� PROWR� VLPLOL�� ,QROWUH� LQ� DOFXQH� DQQDWH� q� IDFLOH� VRWWRVWLPDUH�
O¶LPSDWWR�GHOOD�SDWRORJLD��SRLFKp� L� VLQWRPL�HG� L�GDQQL�DOOH�SURGX]LRQL�VHPEUDQR�HVVHUH�PROWR�
GLSHQGHQWL�GDOO¶DQGDPHQWR�FOLPDWLFR�GHOO¶DQQDWD���
��&RQVLGHUDWR�FKH�XQD�YLWH�LQIHWWD�GD�YLURVL�OR�ULPDUUj�SHU�VHPSUH��H�FKH�DWWXDOPHQWH�QRQ�YL�

VRQR�SURGRWWL�GL�VLQWHVL�FKLPLFD�UHJLVWUDWL�LQ�YLWLFROWXUD�SHU�L�QHPDWRGL�� VL�SRQH�LO�SUREOHPD�GL�
FRPH�DOOHYLDUH�OH�SHUGLWH�SURGXWWLYH�FKH�YHQJRQR�UHJLVWUDWH�DQFKH�LQ�YLJQHWL�PROWR�JLRYDQL��3HU�
WDOH�PRWLYR�q�QDWR�LO�SURJHWWR�UHJLRQDOH�',�9,�1(���',IHVD�GDOOD�GHJHQHUD]LRQH�LQIHWWLYD�GHOOD�
9,WH�H�GDL�1(PDWRGL���FKH�PLUD�DG�LQGLYLGXDUH�D]LRQL�LQWHJUDWH��ULYROWH�DOOD�SLDQWD�H�DO�VXROR��
FKH� SHUPHWWDQR� XQD� EXRQD� SURGXWWLYLWj� DQFKH� LQ� YLJQHWL� FROSLWL� GDOOD� PDODWWLD�� $OFXQH�
RVVHUYD]LRQL� QHJOL� DQQL� SUHFHGHQWL� KDQQR� LQIDWWL� SHUPHVVR�GL� QRWDUH�GHJOL� HIIHWWL�PLJOLRUDWLYL�
GHOOH� SURGX]LRQL� LQ� VHJXLWR� D� VSHFLILFKH� FRQFLPD]LRQL�� PLUDWH� DG� DOOHYLDUH� L� VLQWRPL� GHOOD�
PDODWWLD� �GDWL� QRQ� SXEEOLFDWL���$OOR� VWHVVR� WHPSR�� OR� VYLOXSSR� GL� SURGRWWL� QDWXUDOL�� FDSDFL� GL�
HOLFLWDUH� OH� GLIHVH� GHOOD� YLWH�� R� GL� FRQWUROODUH� �� DQFKH� VH� VROR� SDU]LDOPHQWH� �� OR� VYLOXSSR� GHL�
QHPDWRGL�� DSUH� QXRYH� SURVSHWWLYH� GL� FRQWUROOR� VRVWHQLELOH� LQ� YLJQHWR�� 7UD� OH� SRVVLELOL� H�
SURPHWWHQWL� DOWHUQDWLYH� YL� q� O
XVR� GL� DJHQWL� GL� FRQWUROOR� ELRORJLFR� �%&$�� Biological Control 
Agents�� H� GL� SURGRWWL� QDWXUDOL� GD� HVVL� GHULYDQWL�� RWWHQXWL� H�R� XWLOL]]DWL� DWWUDYHUVR� DSSOLFD]LRQL�
ELRWHFQRORJLFKH���
,�YLJQHWL�RJJHWWR�GL�TXHVWR�ODYRUR�VDUDQQR�XWLOL]]DWL�SHU�SURYH�VSHULPHQWDOL�SDUFHOODUL��XVDQGR�

SURGRWWL� SURPHWWHQWL� SHU� LO�PLJOLRUDPHQWR�GHOOR� VYLOXSSR�GHOOH�SLDQWH� H� GHOOH� SURGX]LRQL�� H�R�
GLUHWWL� DO� FRQWUROOR� GHL� QHPDWRGL�� SHU� XQR� VYLOXSSR� IXWXUR� SL�� VRVWHQLELOH� GHOOD� YLWLFROWXUD�
ORFDOH���
�
5LQJUD]LDPHQWL�
5LVXOWDWL� RWWHQXWL� QHOO¶DPELWR� GHO� ³)RQGR� HXURSHR� DJULFROR� SHU� OR� VYLOXSSR� UXUDOH�� O¶(XURSD�
LQYHVWH�QHOOH�]RQH�UXUDOL´��,QL]LDWLYD�ILQDQ]LDWD�GDO�3URJUDPPD�GL�VYLOXSSR�UXUDOH�SHU�LO�9HQHWR�
����������� 2UJDQLVPR� UHVSRQVDELOH� GHOO¶LQIRUPD]LRQH�� 6RFLHWj� $JULFROD� (UHGL� GL� ,QDPD�
*LXVHSSH�6�6��$XWRULWj�GL�JHVWLRQH��5HJLRQH�GHO�9HQHWR���'LUH]LRQH�$G*�)($65�H�)RUHVWH���

�
/$925,�&,7$7,��

$QGUHW�/LQN� 3��� 6FKPLWW�.HLFKLQJHU� &��� 'HPDQJHDW� *��� .RPDU� 9��� )XFKV� 0��� ������ 7KH�
VSHFLILF�WUDQVPLVVLRQ�RI�*UDSHYLQH�IDQOHDI�YLUXV�E\�LVW�QHPDWRGH�YHFWRU�Xiphinema index�LV�
VROHO\�GHWHUPLQHG�E\�WKH�YLUDO�FRDW�SURWHLQ��Virology��������������

&HSLQ�8���*XWLHUUH]�$JXLUUH�,���%DOD]LF�/���3RPSH�1RYDN�0���*UXGHQ�.���5DYQLNDU�0���������
$�RQH�VWHS�UHYHUVH�WUDQVFULSWLRQ�UHDO�WLPH�3&5�DVVD\�IRU�WKH�GHWHFWLRQ�DQG�TXDQWLWDWLRQ�RI�
*UDSHYLQH�IDQOHDI�YLUXV��Journal of Virological Methods,�������������

'HPDQJHDW�*���9RLVLQ�5���0LQRW�-�&���%RVVHOXW�1���)XFKV�0���(VPHQMDXG�'���������6XUYLYDO�RI�
Xiphinema index� LQ�YLQH\DUG�VRLO�DQG�UHWHQWLRQ�RI�*UDSHYLQH�IDQOHDI�YLUXV�RYHU�H[WHQGHG�
WLPH�LQ�WKH�DEVHQFH�RI�KRVW�SODQWV��Phytopathology������������������

)UDYHO�'�5��� ������ &RPPHUFLDOL]DWLRQ� DQG� LPSOHPHQWDWLRQ� RI� ELRFRQWURO�� Annual Review of 
Phytopathology, �������������

+HZLWW�:�%���5DVNL�'�-���*RKHHQ�$�&���������1HPDWRGH�YHFWRU�RI�VRLO�ERUQH�IDQOHDI�YLUXV�RI�
JUDSHYLQHV��Phytopathology�����������������

458


