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5,$668172�
(PEUHOLD��q�XQ�QXRYR�IXQJLFLGD�D�EDVH�GL�GLIHQRFRQD]ROR��������H�LVRS\UD]DP���������FKH�q�
VWDWR� UHFHQWHPHQWH� UHJLVWUDWR� LQ� ,WDOLD�DQFKH�SHU� LO� FRQWUROOR�GHOOD�PDFXODWXUD�EUXQD�GHO� SHUR�
�Stemphylium vesicarium���1HO�SUHVHQWH� ODYRUR�VL� ULSRUWDQR� L� ULVXOWDWL�GL�GLYHUVH�SURYH�SHU� OD�
YHULILFD� GHOO
HIILFDFLD� GL� (PEUHOLD� D� FRQIURQWR� FRQ� DOFXQL� SURGRWWL� VWDQGDUG�� /
DWWLYLWj�
VSHULPHQWDOH�VL�q�VYROWD�QHO�WULHQQLR�������������LQ�GLIIHUHQWL�ORFDOLWj�GHOO¶,WDOLD�VHWWHQWULRQDOH�VX�
SHUH� GHOOD� YDULHWj� $EDWH� )pWHO�� /¶DSSOLFD]LRQH� GHL� SURGRWWL� q� LQL]LDWD� LQ� PRGR� SUHYHQWLYR H�
SURVHJXLWD� VX�EDVH�FDGHQ]DWD�GL������JLRUQL�� LQ�JHQHUH� ILQR�D� OXJOLR�DJRVWR�� ,Q� WXWWH� OH�SURYH�
O¶HIILFDFLD�GL�(PEUHOLD�q�ULVXOWDWD�HOHYDWD�HG�KD�HYLGHQ]LDWR�XQD�ULGX]LRQH�VLJQLILFDWLYD�VLD�GHOOD�
VHYHULWj�VLD�GHOO¶LQFLGHQ]D�GHOOD�PDFXODWXUD�EUXQD�VX�IUXWWL�H�IRJOLH��
3DUROH�FKLDYH��PDFXODWXUD�EUXQD�GHO�SHUR��GLIHVD��(PEUHOLD�
�

6800$5<�
),(/'�75,$/6�:,7+�$�1(:�',)(12&21$=2/(�$1'�,623,5$=$0�%$6('�

)81*,&,'(�$*$,167�STEMPHYLIUM VESICARIUM 21�3($5�
(PEUHOLD��LV�D� QHZ�GLIHQRFRQD]ROH� �������DQG� LVRS\UD]DP��������EDVHG� IXQJLFLGH�� UHFHQWO\�
UHJLVWHUHG�LQ�,WDO\�IRU�WKH�FRQWURO�RI�SHDU�EURZQ�VSRW��Stemphylium vesicarium���7KH�UHVXOWV�RI�
VRPH�ILHOG�WULDOV�FDUULHG�RXW�WR�HYDOXDWH�WKH�HIILFDF\�RI�(PEUHOLD�DJDLQVW�WKLV�GLVHDVH�DUH�UHSRUWHG�
LQ�WKLV�ZRUN��7KH�WULDOV�ZHUH�FRQGXFWHG�RYHU������������DQG������LQ�QRUWKHUQ�,WDO\��RQ�SHDUV�FY�
$EDWH� )pWHO�� YHU\� VXVFHSWLEOH� WR� S.� vesicarium�� 3URGXFWV� DSSOLFDWLRQ� EHJDQ� SUHYHQWLYHO\� DW�
IORZHULQJ�DQG�FRQWLQXHG�RQ�D������GD\�EDVLV�XQWLO�VXPPHU��(PEUHOLD�SURYLGHG�KLJK�FRQWURO�RI�
SHDU�EURZQ�VSRW�DQG�VLJQLILFDQWO\�UHGXFHG�ERWK�LWV�VHYHULW\�DQG�LQFLGHQFH�RQ�IUXLWV�DQG�OHDYHV���
.H\ZRUGV��SHDU�EURZQ�VSRW��FRQWURO��(PEUHOLD�

�
,1752'8=,21(�

/D� PDFXODWXUD� EUXQD�� FDXVDWD� GD� Stemphylium vesicarium �:DOO��� 6LPP�� �DQDPRUIR� GL�
Pleospora alllii� �5DE��&HV�� HW� GH�1���� q� OD� SULQFLSDOH�PDODWWLD� IXQJLQD� GHO� SHUR�� LQ� JUDGR� GL�
SHQDOL]]DUH�LQ�PRGR�ULOHYDQWH�OD�SURGX]LRQH�VXOOH�YDULHWj�SL��VHQVLELOL��$�FDXVD�GHOOH�SHFXOLDULWj�
ELRORJLFKH�GHO�SDWRJHQR��SURGX]LRQH�GL�WRVVLQH�H�OXQJR�SHULRGR�GL�VHQVLELOLWj�GHOOD�FROWXUD���OD�
JHVWLRQH�GHOOD�PDFXODWXUD�EUXQD�GHO�SHUR�ULFKLHGH�O¶DSSOLFD]LRQH�SUHYHQWLYD�H�ULSHWXWD�GL�LGRQHL�
IXQJLFLGL��%UXQHOOL�HW�DO., ����)��/D�GLIHVD�q�QHFHVVDULDPHQWH�EDVDWD�VX�XQ�QXPHUR�HOHYDWR�GL�
LQWHUYHQWL�FRQ�SURGRWWL� LQ�JUDGR�GL�PDQWHQHUH�SURWHWWD� OD�YHJHWD]LRQH�D�SDUWLUH�GD�ILQH�FDGXWD�
SHWDOL�ILQR�D�ULGRVVR�GHOOD�UDFFROWD��%UXQHOOL�HW�DO.��������%XJLDQL����������
/D�ULGX]LRQH�GL�VRVWDQ]H�DWWLYH�GLVSRQLELOL�D�FDXVD�GHOOH�UHVWUL]LRQL�G¶XVR��HV��GLWLRFDUEDPPDWL�

H�GLFDUERVVLPLGLFL��H�OD�FRPSDUVD�GL�SRSROD]LRQL�GL�S. vesicarium�UHVLVWHQWL�DG�DOFXQH�IDPLJOLH�
FKLPLFKH� FRPH� OH� VWURELOXULQH� �$OEHURQL� HW� DO��� ������ UHQGRQR� QHFHVVDULR� LQGLYLGXDUH� QXRYH�
VROX]LRQL� ILWRLDWULFKH�� ,Q� TXHVWR� VFHQDULR�� $GDPD� KD� VDJJLDWR� (PEUHOLD�� �JLj� UHJLVWUDWR� VX�
SRPDFHH�SHU�LO�FRQWUROOR�GL�WLFFKLRODWXUD�H�RLGLR�H�VX�SHVFR�H�QHWWDULQR�SHU�LO�FRQWUROOR�GL�RLGLR�H�
PRQLOLRVL��LQ�SURYH�GL�FDPSR�VXOOD�PDFXODWXUD�EUXQD�GHO�SHUR��S. vesicarium����
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/H�SURYH�VL�VRQR�VYROWH�QHJOL�DQQL������������H������QHOOH�SURYLQFLH�GL�%RORJQD��5DYHQQD��

)HUUDUD�H�7RULQR��GD�SDUWH�GL�GLYHUVL�FHQWUL�VSHULPHQWDOL��8QLYHUVLWj�GL�%RORJQD��&HQWUL�GL�VDJJLR�
6DJHD��7HUUHPHUVH�H�&RQVRU]LR�$JUDULR�GHOO¶(PLOLD���LQ�SHUHWL�LQ�SURGX]LRQH�GHOOD�YDULHWj�$EDWH�
)pWHO��DOWDPHQWH�VHQVLELOH�D�S. vesicarium���
� /D�VSHULPHQWD]LRQH�SUHYHGHYD�XQ�GLVHJQR�VSHULPHQWDOH�D�EORFFKL�UDQGRPL]]DWL�FRQ���R���

ULSHWL]LRQL��FRVWLWXLWH�GD�XQ�QXPHUR�YDULR�GL�SLDQWH��GD���D���SLDQWH�SHU�SDUFHOOD���,Q�WXWWH�OH�SURYH�
HUD�SUHYLVWR�O¶XVR�ULSHWXWR�GHOOR�VWHVVR�SURGRWWR�GXUDQWH�WXWWD�OD�VWDJLRQH��,�SURGRWWL�VRQR�VWDWL�
DSSOLFDWL�FRQ�DWWUH]]DWXUH�PDQXDOL�GLVWULEXHQGR�XQ�YROXPH�GL�DFTXD�GL������/�KD��
� 1HOOH�GXH�SURYH�UHDOL]]DWH�QHO������H������DG�$OWHGR��%RORJQD��L�WUDWWDPHQWL��HIIHWWXDWL�FRQ�

ODQFLD�PDQXDOH�FROOHJDWD�D�XQD�PRWRSRPSD�VHPRYHQWH��VRQR�LQL]LDWL� LQ�SUHVHQ]D�GL� IUXWWL�EHQ�
IRUPDWL� H� SURVHJXLWL� VX�EDVH� FDGHQ]DWD�GL� �����JLRUQL�� SHU� XQ� WRWDOH� GL� ��� H���� DSSOLFD]LRQL��
ULVSHWWLYDPHQWH��(¶�VWDWR�HIIHWWXDWR�XQ�XQLFR�ULOLHYR�LQ�FRUULVSRQGHQ]D�GHOOD�UDFFROWD��FRQWUROOR�
GHOOD� PDJJLRU� SDUWH� GHL� IUXWWL� SUHVHQWL� LQ� FLDVFXQD� SDUFHOOD� �GD� FLUFD� ���� D� FLUFD� ������
GLVWLQJXHQGR� TXHOOL� LQGHQQL� GD� TXHOOL� FROSLWL� GD� PDFXODWXUD� EUXQD�� 1HOOH� GXH� VHWWLPDQH�
SUHFHGHQWL� OD� UDFFROWD� VL� q� LQROWUH� SURFHGXWR� D� FRQWUROODUH� L� IUXWWL� FDGXWL� SUHFRFHPHQWH��
UHJLVWUDQGR� TXHOOL� FROSLWL� GD� PDFXODWXUD�� ,� GDWL� VRQR� VWDWL� DQDOL]]DWL� PHGLDQWH� DQDOLVL� GHOOD�
YDULDQ]D�H�FRQIURQWR�IUD�OH�PHGLH�FRQ�LO�WHVW�GL�'XQFDQ��S� �R���������
� 1HOOH� TXDWWUR� SURYH� UHDOL]]DWH� QHO� ����� QHOOH� SURYLQFH� GL� %RORJQD�� )HUUDUD� H� 7RULQR�� L�

WUDWWDPHQWL��HIIHWWXDWL�FRQ�PRWRSRPSD�D�VSDOOD��VRQR�LQL]LDWL�SULPD�GHOOD�ILRULWXUD�H�SURVHJXLWL�VX�
EDVH�FDGHQ]DWD�GL������JLRUQL�SHU�XQ�WRWDOH�GL������DSSOLFD]LRQL��/¶HIILFDFLD�GHL�SURGRWWL�LQ�SURYD�
q� VWDWD� YDOXWDWD� ULOHYDQGR� VXOOH� IRJOLH� H�R� VXL� IUXWWL� OD� VHYHULWj� ��� GL� VXSHUILFLH� FROSLWD�� H�
O¶LQFLGHQ]D� ���GL�RUJDQL�FROSLWL��GHOOD�PDODWWLD�� ,� ULOLHYL� VRQR�VWDWL� HIIHWWXDWL� VX�XQ�FDPSLRQH�
FRPSUHVR�WUD�����H�����IRJOLH�H�WUD����H�����IUXWWL��FDVXDOPHQWH�VHOH]LRQDWL�LQ�FLDVFXQD�SDUFHOOD��
1HOOH� SURYH� 6DJHD� LO� ULOLHYR� VXL� IUXWWL� q� VWDWR FRQGRWWR� DWWUDYHUVR� O¶LPSLHJR� GL� WUH� FODVVL� GL�
VHYHULWj��FODVVH����VHQ]D�VLQWRPL�GL�PDFXODWXUD��FODVVH����FRQ�����PDFFKLH��FODVVH����FRQ�SL��GL���
PDFFKLH��,QROWUH�q�VWDWD�ULOHYDWD�OD�UXJJLQRVLWj�GHL�IUXWWL�PHGLDQWH�O¶LPSLHJR�GL�WUH�FODVVL��FODVVH�
$��QHVVXQD�UXJJLQRVLWj�� FODVVH�%�� OLYHOOR�GL�UXJJLQRVLWj�EDVVR�H�DFFHWWDELOH�GDO�SXQWR�GL�YLVWD�
FRPPHUFLDOH��FODVVH�&��OLYHOOR�GL�UXJJLQRVLWj�HOHYDWR�FRQ�IUXWWL�QRQ�DFFHWWDELOL�GDO�SXQWR�GL�YLVWD�
FRPPHUFLDOH��GHVWLQDWL�DOO¶LQGXVWULD�GL�WUDVIRUPD]LRQH���,�GDWL�VRQR�ULSRUWDWL�QHOOH�WDEHOOH����������
� ,Q�WXWWH�OH�SURYH�L�GDWL�UDFFROWL�VRQR�VWDWL�HODERUDWL�FRQ�O¶DQDOLVL�GHOOD�YDULDQ]D��TXLQGL�OH�PHGLH�

FRQIURQWDWH�FRQ�GLYHUVL�WHVW�VWDWLVWLFL��S��������,Q�DOFXQH�WDEHOOH�GHL�ULVXOWDWL�VRQR�ULSRUWDWH�VROR�
XQD�SDUWH�GHOOH�WHVL�LQ�SURYD��SHU�FXL�HVVHQGR�VWDWH�RPHVVH�DOFXQH�WHVL��OD�VXFFHVVLRQH�GHOOH�OHWWHUH�
SXz�ULVXOWDUH�WDOYROWD�QRQ�FRQJUXHQWH���
� ,Q�WDEHOOD���VRQR�ULSRUWDWL�L�IRUPXODWL�HG�L�GRVDJJL�VDJJLDWL��
�

7DEHOOD����3URGRWWL�VDJJLDWL�QHL�WUH�DQQL�
)RUPXODWR� )RUP�� 6RVWDQ]D�DWWLYD� &RQFHQWU��V�D�� $QQR�

(PEUHOLD� 6&� LVRS\UD]DP���GLIHQRFRQD]ROR� ���������J�/� �����������������
5HIOHFW� (&� LVRS\UD]DP� ����J�/� �����
/XQD�([SHULHQFH� 6&� IOXRS\UDP���WHEXFRQD]ROR� ����������J�/� �����
6LOIXU� :*� WLUDP� ����� �����������
)RQWHOLV� 6&� SHQWKLRS\UDG� ����J�/� �����
6ZLWFK� :*� F\SURGLQLO���IOXGLR[RQLO� ����������� �����������������
�
�
�
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5,68/7$7,�(�',6&866,21(�
1HJOL�DQQL������H�������GRSR�GHJOL�DQGDPHQWL�PHWHRFOLPDWLFL� LQYHUQDOL�FRPSOHVVLYDPHQWH�

PHQR�IUHGGL�GHOOD�QRUPD��OD�YDULHWj�$EDWH�)pWHO�VL�SUHVHQWDYD�JLj�D�LQL]LR�DSULOH�LQ�SLHQD�ILRULWXUD�
H��JUD]LH�DQFKH�DOOH�HOHYDWH�WHPSHUDWXUH�GL�HQWUDPEL�L�PHVL��LQWRUQR�DOOD�PHWj�GL�DSULOH�PROWL�IUXWWL�
JLj�IRUPDWL��1HO�������GRSR�XQ�DQGDPHQWR�PHWHRFOLPDWLFR�LQYHUQDOH�FRPSOHVVLYDPHQWH�QHOOD�
QRUPD��VFDUVD�SLRYRVLWj�H�WHPSHUDWXUH�HOHYDWH�LQ�JHQQDLR��HOHYDWD�SLRYRVLWj�H�EDVVH�WHPSHUDWXUH�
VLQR�DOOD�VHFRQGD�GHFDGH�GL�PDU]R���VXOOD�YDULHWj�$EDWH�)pWHO�HUDQR�ULVFRQWUDELOL�D�LQL]LR�DSULOH�L�
SULPL�ILRUL�DSHUWL��YHUVR�PHWj�DSULOH�OD�SLHQD�ILRULWXUD�H�DOO¶LQL]LR�GHOOD�WHU]D�GHFDGH��JUD]LH�DQFKH�
DOOH�HOHYDWH�WHPSHUDWXUH��L�SULPL�IUXWWL�IRUPDWL��/H�FRQGL]LRQL�FOLPDWLFKH�GHO�WULHQQLR�LQ�FXL�VRQR�
VWDWH� HIIHWWXDWH� OH� SURYH� VRQR� VWDWH� IDYRUHYROL� DOOR� VYLOXSSR� GHOOD� PDODWWLD�� FKH� QHOOH� WHVL�
WHVWLPRQH�KD�UDJJLXQWR�XQ�JUDGR�GL�DWWDFFR�GD�PHGLR�DG�HOHYDWR��
�
3URYH������������
$�IURQWH�GL�XQD�SHUFHQWXDOH�GL�IUXWWL�FROSLWL�QHOOD�WHVL�WHVWLPRQH�GHO�������QHO������H�GHO�������

QHO�������(PEUHOLD�KD�ULGRWWR�VLJQLILFDWLYDPHQWH� O¶LQFLGHQ]D�GHOOD�PDODWWLD�DO����QHO������H�
������QHO�������(VVR�KD�GLPRVWUDWR� LQROWUH�XQ¶HIILFDFLD�HTXLYDOHQWH�H� WDOYROWD�VXSHULRUH�DJOL�
DOWUL�IRUPXODWL�FRPPHUFLDOL�WHVWDWL��WDEHOOH���H�����
�
7DEHOOD����5LVXOWDWL�GHOOD�SURYD�FRQGRWWD�GDOO¶8QLYHUVLWj�GL�%RORJQD��$OWHGR�������

3URGRWWR� 'RVH��K/�
5LOLHYR�DOOD�UDFFROWD���������

��IUXWWL�FROSLWL�

7HVWLPRQH�Q��W�� �� �����D�

(PEUHOLD� ����P/� ����F�

)RQWHOLV� ���P/� ����F�

6ZLWFK� ���J� ����F�

6LOIXU� ����J� �����E�
'DWH�WUDWWDPHQWL��������������������������������������������������������������������������������������������
YDORUL�VHJXLWL�GDOOD�VWHVVD�OHWWHUD�QRQ�VRQR�VLJQLILFDWLYDPHQWH�GLYHUVL�DO�WHVW�GL�'XQFDQ��S� �������
�
7DEHOOD����5LVXOWDWL�SURYD�8QLYHUVLWj�GL�%RORJQD��$OWHGR�������

3URGRWWR� 'RVH��K/� 5LOLHYR�DOOD�UDFFROWD����������

% IUXWWL colpiti�
7HVWLPRQH�Q��W�� �� �����D�

(PEUHOLD� ����P/� �����E�

5HIOHFW� ���P/� �����E�

6ZLWFK� ���J� �����E�
'DWH�WUDWWDPHQWL���������������������������������������������������������
YDORUL�VHJXLWL�GDOOD�VWHVVD�OHWWHUD�QRQ�VRQR�VLJQLILFDWLYDPHQWH�GLYHUVL�DO�WHVW�GL�'XQFDQ��S�������
�
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3URYH������
,�ULVXOWDWL�GHOOH�SURYH�FRQGRWWH�QHOO¶DQQR������VRQR�ULSRUWDWL�QHOOH�WDEHOOH����������
�
7DEHOOD���D�H�E��5LVXOWDWL�GHOOH�SURYH�HIIHWWXDWH�GD�6DJHD�QHO�������SURYLQFH�GL�7RULQR�H�%RORJQD�

YDORUL� GHOOD� VWHVVD� FRORQQD� VHJXLWL� GDOOD� VWHVVD� OHWWHUD� QRQ� VRQR� VLJQLILFDWLYDPHQWH� GLYHUVL� DO� WHVW� GL�
6WXGHQW�1HZPDQ�.HXOV��S�������
�
�

�D�3URYD�GL�7RULQR���
'DWH�WUDWWDPHQWL��������������������������������������������������������������������������������

3URGRWWR� 'RVH�
P/�K/�

5LOLHYR�������� 5LOLHYR��������

��
�IRJOLH�
FROSLWH�

��VXS��
IRJO��
FROSLWD�

��IUXWWL�
FROSLWL�

'LVWULEX]LRQH�����������
FODVVL�GL�DWWDFFR�

'LVWULEX]LRQH����
FODVVL�GL�UXJJLQRVLWj�

&O���� &O���� &O���� &O��$� &O��%� &O��&�

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

(PEUHOLD�� ����� ��F� ����F� ��E� ���D� ����E� ����F� �����D� ����D� ��D�

/XQD�
([SHULHQFH�
�

��� ����F� ����F� ��E� ���D� ����E� ����F� ���D� ���D� ��D�

�E�3URYD�GL�%RORJQD��
'DWH�WUDWWDPHQWL�����������������������������������

3URGRWWR� 'RVH�
P/�K/�

5LOLHYR������� 5LOLHYR�������

��
IRJOLH�
FROSLWH�

��VXS��
IRJO��
FROSLWD�

��
IUXWWL�
FROSLWL�

'LVWULEX]LRQH���������
FODVVL�GL�DWWDFFR�

'LVWULEX]LRQH���
FODVVL�GL�UXJJLQRVLWj�

&O���� &O���� &O���� &O��$� &O��%� &O��&�

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

(PEUHOLD�� ����� ����G� ����G� ���G� ���D� ���G� ��D� �����D� ����D� ��D�

/XQD�
([SHULHQFH� ���� ��G� ����G� ����G� �����D� ����G� ��D� �����D� ����D� ��D�

&ODVVH������GL�IUXWWL�VHQ]D�PDFXODWXUD�
&ODVVH������GL�IUXWWL�FRQ�����PDFFKLH�
&ODVVH������GL�IUXWWL�FRQ�SL��GL���PDFFKLH�
�
&ODVVH�$��QHVVXQD�UXJJLQRVLWj�
&ODVVH�%��OLYHOOR�GL�UXJJLQRVLWj�EDVVR�H�DFFHWWDELOH�GDO�SXQWR�GL�YLVWD�FRPPHUFLDOH�
&ODVVH�&��OLYHOOR�GL�UXJJLQRVLWj�HOHYDWR�FRQ�IUXWWL�QRQ�DFFHWWDELOL�GDO�SXQWR�GL�YLVWD�FRPPHUFLDOH��GHVWLQDWL�
DOO¶LQGXVWULD�GL�WUDVIRUPD]LRQH��
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7DEHOOD����5LVXOWDWL�GHOOD�SURYD�FRQGRWWD�GDO�FHQWUR�GL�VDJJLR�7HUUHPHUVH�LQ�SURYLQFLD�GL�%RORJQD�
QHO������

� YDORUL� GHOOD� VWHVVD� FRORQQD� VHJXLWL� GDOOD� VWHVVD� OHWWHUD� QRQ� VRQR� VLJQLILFDWLYDPHQWH� GLYHUVL� DO� WHVW� GL�
6WXGHQW�1HZPDQ�.HXOV��S�������� 
�
7DEHOOD����5LVXOWDWL�GHOOD�SURYD�FRQGRWWD�GDO�&RQVRU]LR�DJUDULR�GHOO¶(PLOLD�LQ�SURYLQFLD�GL��
)HUUDUD�QHO������

� YDORUL� GHOOD� VWHVVD� FRORQQD� VHJXLWL� GDOOD� VWHVVD� OHWWHUD� QRQ� VRQR� VLJQLILFDWLYDPHQWH� GLYHUVL� DO� WHVW� GL�
6WXGHQW�1HZPDQ�.HXOV��S������� 

�
1HOOH�SURYH�FRQGRWWH�QHO�������(PEUHOLD�KD�ULGRWWR�VLJQLILFDWLYDPHQWH�VLD�O¶LQFLGHQ]D�VLD�OD�
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