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,O�FRPSOHVVR�GHOOD�VHSWRULRVL�q�XQD�GHOOH�SL��ULOHYDQWL�PDODWWLH�GHO�IUXPHQWR�LQ�(XURSD��/D�VXD�
ULOHYDQ]D� GLSHQGH� GD� GLYHUVL� IDWWRUL� WUD� FXL� OH� FRQGL]LRQL� FOLPDWLFKH�� OH� YDULHWj� H� OH� SUDWLFKH�
FROWXUDOL��/D�IUHTXHQ]D�FRQ�FXL�TXHVWD�PDODWWLD�VL�PDQLIHVWD�H�LO�VXR�LPSDWWR�VXOOD�SURGX]LRQH�H�
VXOOD� TXDOLWj� GHOOD� JUDQHOOD� ULFKLHGRQR� XQ� FRQWLQXR� DJJLRUQDPHQWR� GHL� IXQJLFLGL� H� OD�
YDOXWD]LRQH� GHO� PLJOLRUH� PRPHQWR� GL� DSSOLFD]LRQH�� 1HO� ��������� LQ� �� DPELHQWL� VRQR� VWDWH�
FRQIURQWDWH� ��PLVFHOH� IXQJLFLGH� �EL[DIHQ��� SURWLRFRQD]ROR�� HSRVVLFRQD]ROR��� S\UDFORVWRELQ��
SHU�OD�GLIHVD�GHOOD�IRJOLD�DSSOLFDWH�LQ���PRPHQWL��LQL]LR�OHYDWD��ILQH�OHYDWD��D�FXL�q�VHJXLWD�OD�
GLIHVD�GHOOD�VSLJD�ULVSHWWLYDPHQWH�FRQ�SURWLRFRQD]ROR���WHEXFRQD]ROR�H�FRQ�HSRVVLFRQD]ROR���
PHWFRQD]ROR��7DOL�WHVL�VRQR�VWDWH�FRQIURQWDWH�FRQ�XQ�WHVWLPRQH�QRQ�WUDWWDWR�H�FRQ�OD�VROD�GLIHVD�
GHOOD� VSLJD�� 5LVSHWWR� DO� WHVWLPRQH� OD� VROD� GLIHVD� GHOOD� VSLJD� KD� LQFUHPHQWDWR� OD� SURGX]LRQH�
GHOO¶��� LQ� PHGLD�� PHQWUH� LO� GRSSLR� WUDWWDPHQWR� FRQ� OH� GXH� PLVFHOH� KDQQR� QHOO¶RUGLQH�
LQFUHPHQWDWR� OH� UHVH� GHO� ��� H� GHO� ����� ,O� WUDWWDPHQWR� DQWLFLSDWR� DOO¶LQL]LR� GHOOD� OHYDWD� KD�
GLPRVWUDWR�XQ�PDJJLRU�FRQWUROOR�GHOOD�VHSWRULRVL�H�XQ�HIIHWWR�SRVLWLYR�VXOOD�SURGX]LRQH���
3DUROH�FKLDYH��VHSWRULRVL��EL[DIHQ��SURWLRFRQD]ROR��SURGX]LRQH��1'9,��
�
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6HSWRULD�6WDJRQRVSRUD�QRGRUXP�%ORWFK��61%��LV�RQH�RI�WKH�QRWDEOH�GLVHDVHV�RI�ZKHDW�JURZQ�
WKURXJKRXW� (XURSH�� ,WV� UHOHYDQFH� GHSHQGV� RQ� PXOWLSOH� IDFWRUV�� LQFOXGLQJ� PDLQO\� FOLPDWLF�
FRQGLWLRQV��YDULHWLHV�DQG�DJURQRPLF� IDFWRUV��7KH� IUHTXHQW�RFFXUUHQFH�RI� WKLV�GLVHDVH�DQG� WKH�
LPSDFW�RQ�\LHOG�DQG�JUDLQ�TXDOLW\�ERWK�RQ�FRPPRQ�DQG�GXUXP�ZKHDW�VWUHVVHV�WKH�RSSRUWXQLW\�
WR�YHULI\� WKH� WLPLQJ�RI� IXQJLFLGH�DSSOLFDWLRQ�GXULQJ�VWHP�HORQJDWLRQ��)LHOG�H[SHULPHQWV�ZHUH�
FRQGXFWHG� RQ� WZR� VLWHV� RI� 1RUWKHUQ� ,WDO\� LQ� ���������� FRPSDULQJ� �� WUHDWPHQWV� �XQWUHDWHG�
FRQWURO��VLQJOH�DSSOLFDWLRQ�DW�DQWKHVLV��GRXEOH�DSSOLFDWLRQ�DW�WKH�EHJLQQLQJ�RI�VWHP�HORQJDWLRQ�
DQG� DQWKHVLV�� GRXEOH� DSSOLFDWLRQ� DW� WKH� HQG� RI� VWHP� HORQJDWLRQ� DQG� DQWKHVLV��� 7KH� ODVW� WZR�
WUHDWPHQWV� ZHUH� UHSOLFDWHG� FRPSDULQJ� EL[DIHQ� �� SURWKLRFRQD]ROH� RU� HSR[\FRQD]ROH� ��
S\UDFORVWRELQ� IROORZHG�UHVSHFWLYHO\�E\� WKH�DSSOLFDWLRQ�RI�SURWKLRFRQD]ROH��� WHEXFRQD]ROH�RU�
HSR[\FRQD]ROH� �� PHWFRQD]ROH�� &RPSDUHG� WR� WKH� XQWUHDWHG� FKHFN�� WKH� VLQJOH� DSSOLFDWLRQ�
LQFUHDVHG�\LHOG�E\�����ZKLOH� EL[DIHQ���SURWKLRFRQD]ROH�DQG�HSR[\FRQD]ROH���S\UDFORVWRELQ�
LQFUHDVHG�\LHOG� UHVSHFWLYHO\�E\����DQG������7KH� IROLDU�DSSOLFDWLRQ�DW� WKH�EHJLQQLQJ�RI� VWHP�
HORQJDWLRQ��LPSURYHG�WKH�FRQWURO�RI�61%�DQG�WKH�\LHOG�����
.H\ZRUGV��61%��EL[DIHQ��SURWKLRFRQD]ROH��\LHOG��1'9,�
�



,1752'8=,21(�
1XPHURVL� VRQR� L� IXQJKL� SDWRJHQL� FKH�� DWWDFFDQGR� YDUL� RUJDQL� GHO� IUXPHQWR� WHQHUR� H� GXUR�

�DSSDUDWR� UDGLFDOH�� FXOPL�� IRJOLH�� VSLJKH�� FDULRVVLGL�� H� FKH� SRVVRQR� FRPSURPHWWHUH� OD�
SURGX]LRQH��OD�TXDOLWj�WHFQRORJLFD�H�JOL�DVSHWWL�LJLHQLFR�VDQLWDUL���
7UD� OH� PDODWWLH� IRJOLDUL�� QHJOL� DUHDOL� GHO� &HQWUR�1RUG� ,WDOLD�� OD� SL�� GLIIXVD� q� GRYXWD� DO�

FRPSOHVVR� GHOOD� VHSWRULRVL� �R� VHFFXPH� IRJOLDUH�� FDXVDWD� GD� =\PRVHSWRULD� WULWLFL� H�
3DUDVWDJRQRVSRUD�QRGRUXP��PHQWUH� LQ� WDOXQH�FRQGL]LRQL� VL� ULSUHVHQWDQR�DJJUHVVLYH�DQFKH� OD�
UXJJLQH� JLDOOD� �3XFFLQLD� VWULLIRUPLV�� H� OD� UXJJLQH� EUXQD� �3�� WULWLFLQD���PHQWUH� VL� VHJQDOD� SL��
RFFDVLRQDOH��PD�LQ�HVSDQVLRQH��DQFKH�OD�UXJJLQH�QHUD��3��JUDPLQLV���4XHVWH�PDODWWLH�DWWDFFDQR�
OH� IRJOLH�� VLD� OH� ODPLQH� VLD� OH� JXDLQH� IRJOLDUL�� FRPSURPHWWHQGR� LQ� GHILQLWLYD� O¶DWWLYLWj�
IRWRVLQWHWLFD�H� OD�FDSDFLWj�GL�DFFXPXOR�GHOOH� ULVHUYH�QHOOD�FDULRVVLGH��1HL�FDVL�SL��JUDYL�VRQR�
SUHJLXGLFDWH�DQFKH�OD�YLWDOLWj�GHOOD�SLDQWD�H�OD�IHUWLOLWj�GHOO¶LQILRUHVFHQ]D�� ULGXFHQGR�LQ�PLVXUD�
VLJQLILFDWLYD�OD�SURGX]LRQH�GL�JUDQHOOD���
,Q� ,WDOLD� LO� FRPSOHVVR� GHOOD� VHSWRULRVL� UDSSUHVHQWD� VSHVVR� OD� ³SUREOHPDWLFD� FKLDYH´� GHOOD�

GLIHVD�GHO�IUXPHQWR��SHU�O¶HIIHWWR�LQ�SULPR�OXRJR�VXOOD�SURGXWWLYLWj�H�TXLQGL�VXOOD�TXDOLWj��$OYLVL�
HW�DO�������D������E���3L��LQ�JHQHUDOH�QHJOL�DUHDOL�JUDQLFROL�GHOOD�8(��OD�GLIIXVLRQH�q�WDOH�FKH�VL�
FRQVLGHUD� FKH� LO� FLUFD� LO� ���� GHL� IXQJLFLGL� GLVWULEXLWL� VXO� IUXPHQWR� VLD� GD� DWWULEXLUVL�
SULPDULDPHQWH�DOO¶HVLJHQ]D�GHO�FRQWUROOR�LQ�FDPSR�GHOOD�VHSWRULRVL��$+'%���������/H�DQDOLVL�
HSLGHPLRORJLFKH� HYLGHQ]LDQR� FKH� D� FDXVD� GHOOD� LQWHUD]LRQH� FRPSOHVVD� WUD� O¶HYROX]LRQH� GHOOH�
UD]]H� ELRORJLFKH� D� OLYHOOR� GL� SRSROD]LRQL� GHL� IXQJKL�� O¶HYROX]LRQH� FOLPDWLFD� H� GHOOD� JHQHWLFD�
GHOO¶RVSLWH�� QRQFKp� GHOO¶DJURWHFQLFD� H� GHOOH� SUHVVLRQL� HVHUFLWDWH� GDOO¶LPSLHJR� GHOOH� PROHFROH�
IXQJLFLGH��VL� ULOHYD�XQD�FHUWD� UHFUXGHVFHQ]D�GHOOH�PDODWWLH� IRJOLDUL� LQ� WXWWL�JOL�DUHDOL� ,WDOLDQL�H�
GHO�PHGLWHUUDQHR��%DKUL�HW�DO���������,RUL�HW�DO����������'XH�XOWHULRUL�HOHPHQWL�IDYRULVFRQR�WDOH�
UHFUXGHVFHQ]D�� O¶DIIHUPDUVL� GHOOH� PLQLPH� ODYRUD]LRQL� FKH� IDYRULVFRQR� OD� GLIIXVLRQH�
GHOO¶LQRFXOR�GHL�SDWRJHQL�H� O¶LQVRUJHQ]D�GL�UHVLVWHQ]H�QHOOD�SRSROD]LRQH�IXQJLQD�QHL�FRQIURQWL�
GHL�PHFFDQLVPL�G¶D]LRQH�GHL�SULQFLSDOL�IXQJLFLGL�GLVWULEXLWL��
5LJXDUGR� DOOH� UHVLVWHQ]H�� SHU� LO� FRQWUROOR� GHO� FRPSOHVVR� GHOOD� VHSWRULRVL� O¶LQWURGX]LRQH� GL�

QXRYL� IRUPXODWL� IXQJLFLGL� ULVXOWD� SDUWLFRODUPHQWH� XWLOH� LQ� TXDQWR� OH� LQGLFD]LRQL� RSHUDWLYH�
HYLGHQ]LDQR� FKLDUDPHQWH� OD� QHFHVVLWj� GL� PDQWHQHUH� L� WULD]ROL� LQ� FRPELQD]LRQH� FRQ� IXQJLFLGL�
DSSDUWHQHQWL� DO� JUXSSR� FKLPLFR�6'+,� LQ� DOWHUQDQ]D� H� LQ� SDU]LDOH� VRVWLWX]LRQH� FRQ� LO� JUXSSR�
GHOOD�VWURELOXULQH��,15$�$59$/,6�$16(6��������$+'%���������
,Q�WDOH�FRQWHVWR�OD�SURYD�LQ�HVDPH�KD�YHULILFDWR�OD�ULVSRVWD�SURGXWWLYD�H�TXDOLWDWLYD�GL�FROWXUH�

GL� IUXPHQWR� WHQHUR� H� GXUR� LQ� DUHDOL� GHO� 1RUG� ,WDOLD� D� IRUWH� SUHVVLRQH� GHO� FRPSOHVVR� GHOOD�
VHSWRULRVL�SHU�YHULILFDUH�LO�PLJOLRUH�WLPLQJ�GL�DSSOLFD]LRQH�H�O¶HIILFDFLD�GL�XQ�QXRYR�IRUPXODWR�
IXQJLFLGD�D�EDVH�GHOOD�PLVFHOD�WULD]ROR�6'+,��EL[DIHQ���SURWLRFRQD]ROR��DQFKH�LQ�UHOD]LRQH�DG�
XQD�SL��FRQVROLGDWD�PLVFHOD�WULD]ROR�VWURELOXULQD��
�

0$7(5,$/,�(�0(72',���
,PSRVWD]LRQH�GHOOD�SURYD�
1HOOD� FDPSDJQD� JUDQDULD� ��������� LQ� GXH� DPELHQWL� GHOOD� 3LDQXUD� 3DGDQD� SLHPRQWHVH�

�&DULJQDQR� H� 3UDORUPR��� D� IRUWH� ULVFKLR� GL� DWWDFFKL� GD� VHSWRULD�� VRQR� VWDWH� FRQIURQWDWH� GXH�
PLVFHOH�IXQJLFLGH�SHU�OD�GLIHVD�GHOOD�IRJOLD�DSSOLFDWH�LQ�GXH�PRPHQWL��LQL]LR�OHYDWD�%%&+�����
ILQH� OHYDWD�%%&+�����D�FXL�q� VHJXLWD� OD�GLIHVD�GHOOD� VSLJD� �WDEHOOD����� WDOL� DSSOLFD]LRQL� VRQR�
VWDWH�FRQIURQWDWH� ULVSHWWR�DG�XQ� WHVWLPRQH�QRQ� WUDWWDWR� �7���R� WUDWWDWR� VROR�SHU� OD�GLIHVD�GHOOD�
VSLJD��7���VX�IUXPHQWR�WHQHUR��FY��$XEXVVRQ��H�IUXPHQWR�GXUR��FY��2EHOL[���/H�GXH�PLVFHOH�D�
FRQIURQWR� VRQR� VWDWH�� EL[DIHQ���SURWLRFRQD]ROR� �7��H�7���$YLDWRU�;SUR���� HSRVVLFRQD]ROR���
S\UDFORVWURELQ��7��H�7���2SHUD�1HZ����OD�GLIHVD�GHOOD�VSLJD�q�VWDWD�HIIHWWXDWD�ULVSHWWLYDPHQWH�
QHO�FDVR�GHOOD�SULPD�PLVFHOD� FRQ�SURWLRFRQD]ROR��� WHEXFRQD]ROR� �3URVDUR���H�QHO�FDVR�GHOOD�
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VHFRQGD� FRQ� HSRVVLFRQD]ROR� �� PHWFRQD]ROR� �2VLULV���� � /H� FROWXUH� GL� IUXPHQWR� WHQHUR� H� GL�
IUXPHQWR� GXUR� VRQR� VWDWH� VHPLQDWH� LQ� DXWXQQR� LQ� VXFFHVVLRQH� D� PDLV� GD� JUDQHOOD�
ULVSHWWLYDPHQWH� D� &DULJQDQR� H� D� 3UDORUPR� GRSR� XQ� WUDGL]LRQDOH� DUDWXUD�� *OL� LQWHUYHQWL� GL�
FRQFLPD]LRQH�H�GL�FRQWUROOR�GHOOH�LQIHVWDQWL�VRQR�VWDWL�TXHOOL�GL�QRUPD�DGRWWDWL�QHOO¶DPELHQWH�DO�
ILQH�GL� ULGXUUH�VWUHVV�H�FRPSHWL]LRQH��/R�VFKHPD�VSHULPHQWDOH�q�VWDWR�D�EORFFKL� UDQGRPL]]DWL�
FRQ���ULSHWL]LRQL�H�SDUFHOOH�HOHPHQWDUL�GL����P����
�

5LOLHYL�VSHULPHQWDOL�
6RQR�VWDWL�HVHJXLWL�ULOLHYL�GHOOH�IHQRIDVL�VHFRQGR�OD�VFDOD�LQWHUQD]LRQDOH�%%&+�H�OHWWXUH�GHOOD�

ELRPDVVD� IRWRVLQWHWLFDPHQWH� DWWLYD�� HVSUHVVD� VHFRQGR� O¶LQGLFL� YHJHWD]LRQDOH� 1'9,�
�1RUPDOL]HG� 'LIIHUHQFH� 9HJHWDWLRQ� ,QGH[��� 7DOH� LQGLFH� HVSULPH� LO� UDSSRUWR� GHOOD� ULIOHWWDQ]D�
VSHWWUDOH� WUD� OH� UHJLRQL� GHO� YLVLELOH� H� GHO� YLFLQR� LQIUDURVVR�� ULVXOWDQGR� SHUWDQWR� FRUUHODWD� DOOD�
FDSDFLWj�IRWRVLQWHWLFD�GHOOD�YHJHWD]LRQH��HVVR�q�ULOHYDWR�PHGLDQWH�LO�GLVSRVLWLYR�GL�ULOHYDPHQWR�
RWWLFR�*UHHQ6HHNHU70���7ULPEOH���6XQQ\YDOH��&DOLIRUQLD��86$���/H�PLVXUD]LRQL� VRQR�VWDWH�
HIIHWWXDWH� RJQL� ��� JLRUQL�� D� SDUWLUH� GDOO¶LQL]LR� GHOOD� OHYDWD� �%%&+� ����� ILQR� DOOD� VSLJDWXUD�
�%%&+� ���� H� SRL� RJQL� �� JLRUQL�� ILQR� DOOD� VHQHVFHQ]D� GHOOD� FROWXUD� �%%&+� ����� $OOD�
PDWXUD]LRQH� FHURVD� �%%&+������ VRQR� VWDWL� HIIHWWXDWL� VX� WXWWH� OH� SDUFHOOH� OD� YDOXWD]LRQH� GHOOD�
ILWWH]]D� �GHQVLWj� FROWXUDOH�� �ULOLHYR� RSHUDWR� LQ� �� SXQWL� SHU� RJQL� SDUFHOOD�� H� OH� SHUFHQWXDOL� GL�
DOOHWWDPHQWR�DOOD�UDFFROWD��
,O� ULOLHYR� GHOO¶LQFLGHQ]D� H� GHOOD� VHYHULWj� GHO� FRPSOHVVR� GHOOD� VHSWRULRVL� q� VWDWR� HIIHWWXDWR�

FDPSLRQDQGR� ��� SLDQWH� SRVWH� LQ� WUH� SXQWL� GLIIHUHQWL� SHU� FLDVFXQD� SDUFHOOD� HOHPHQWDUL�� 3HU�
GHWHUPLQDUH� LO�JUDGR�GL�DWWDFFR�GHO�SDWRJHQR�VXOOD�FROWXUD�q� VWDWD�XWLOL]]DWD� OD� VFDOD�GL� -DPHV�
�������PRGLILFDWD��RVVHUYDQGR�WXWWH�OH�IRJOLH�DQFRUD�YHUGL�DO�PRPHQWR�GHO�ULOLHYR��,�ULOLHYL�VRQR�
VWDWL� HVHJXLWL� DG� LQL]LR� OHYDWD� �%%&+� ���� H� D� PDWXUD]LRQH� ODWWHR�FHURVD� �%%&+� ����� ,Q�
TXHVW¶XOWLPR�VWDGLR�SHU�RJQL�SDUFHOOD�q�VWDWR�HIIHWWXDWR�LO�ULOLHYR�GHOO¶LQFLGHQ]D�H�GHOOD�VHYHULWj�
GHOO¶DWWDFFR�GHOOD�IXVDULRVL�GHOOD�VSLJD��XWLOL]]DQGR�OD�VFDOD�GL�3DUU\�HW�DO����������
�

7DEHOOD����7HVL�VSHULPHQWDOL�D�FRQIURQWR�

7HVL�
%%&+���� %%&+���� %%&+����

S�D�� 'RVH�
/�KD� S�D� 'RVH��

/�KD� S�D� 'RVH��
/�KD�

7�� �� �� ��

7�� �� �� 3URWLRFRQD]ROR���
WHEXFRQD]ROR�� ��

7�� %L[DIHQ���
SURWLRFRQD]ROR�� �� �� 3URWLRFRQD]ROR���

WHEXFRQD]ROR�� ��

7�� �� %L[DIHQ���
SURWLRFRQD]ROR�� �� 3URWLRFRQD]ROR���

WHEXFRQD]ROR�� ��

7�� (SRVVLFRQD]ROR���
S\UDFORVWURELQ�� �� �� (SRVVLFRQD]ROR���

PHWFRQD]ROR�� ����

7�� �� (SRVVLFRQD]ROR���
S\UDFORVWURELQ�� �� (SRVVLFRQD]ROR���

PHWFRQD]ROR�� ����

�
/¶LQFLGHQ]D�GHOOD�IXVDULRVL�GHOOD�VSLJD�q�FDOFRODWD�FRPH�SHUFHQWXDOH�GL�VSLJKH�SUHVHQWDQWL� L�

VLQWRPL� GHOOD�PDODWWLD�� HYLGHQ]LDWD� D� VHJXLWR� GHO� FRQWHJJLR� ULVSHWWLYDPHQWH� GL� ���� VSLJKH� LQ�
GXH�SXQWL�GLIIHUHQWL�H�LQGLYLGXDWL�LQ�PDQLHUD�FDVXDOH�DOO¶LQWHUQR�GHOOD�SDUFHOOD��/D�VHYHULWj�GHOOD�



IXVDULRVL� GHOOD� VSLJD� q� FDOFRODWD� FRPH� SHUFHQWXDOH� GHOOD� VXSHUILFLH� GHOOH� VSLJKH� SUHVHQWDQWL�
VLQWRPL�GHOOD�PDODWWLD��SUHVHQWL�VHPSUH�QHOOD�VWHVVD�VRWWR�DUHD�GHOOD�SDUFHOOD�SULPD�GHVFULWWD���
$OOD� UDFFROWD� q� VWDWD� PLVXUDWD� OD� SURGX]LRQH� RWWHQXWD� GD� FLDVFXQD� SDUFHOOD� PHGLDQWH�

PLHWLWUHEELD�SDUFHOODUH��O¶XPLGLWj�DOOD�UDFFROWD�H�GL�SHVR�HWWROLWULFR�PHGLDQWH�VWUXPHQWR�*$&��
�'LFNH\�-RKQ� &RUSRUDWLRQ��� ,� GDWL� UHODWLYL� DO� SHVR� GHL� PLOOH� VHPL� VRQR� VWDWL� RWWHQXWL� WUDPLWH�
FRQWHJJLR�PDQXDOH�H�SHVDWXUD�GHO�FDPSLRQH�PHGLDQWH�ELODQFLD�GL�SUHFLVLRQH��$OOD�UDFFROWD�VRQR�
VWDWL�SUHOHYDWL�FDPSLRQL�GL�JUDQHOOD�SHU�OD�PLVXUD�GHO�FRQWHQXWR�LQ�SURWHLQH��JOXWLQH�H�FHQHUL�FRQ�
PHWRGLFKH�GHOOD�ULIOHVVLRQH�GHOO
LQIUDURVVR��1,5���
�
$QDOLVL�VWDWLVWLFD�
Ê�VWDWD�XVDWD�O¶DQDOLVL�GHOOD�YDULDQ]D��$QRYD��SHU�LO�FRQIURQWR�GHL�GDWL�UDFFROWL�XWLOL]]DQGR�XQ�

GLVHJQR� VSHULPHQWDOH� D� EORFFKL� UDQGRPL]]DWL�� YDOXWDQGR� WXWWL� L� SDUDPHWUL� UDFFROWL� SHU� OH� WHVL�
VSHULPHQWDOL��3HU�O¶DQDOLVL�VWDWLVWLFD�q�VWDWR�XVDWR�LO�SURJUDPPD�6366�9HUVLRQ�������6366�,QF���
&KLFDJR��� WXWWDYLD� SHU� L� GDWL� GHOOH� PDODWWLH� IRJOLDUL� VL� q� SURYYHGXWR� DG� XQD� WUDVIRUPD]LRQH�
WUDPLWH�OD�IXQ]LRQH�DUFRVHQR�H�SHU�OH�FRQFHQWUD]LRQL�GL�'21�DOOD�IXQ]LRQH�OQ��[������
�

5,68/7$7,���
,QFLGHQ]D�H�VHYHULWj�GHO�FRPSOHVVR�GHOOD�VHSWRULRVL�H�GHOOD�IXVDULRVL�
1HL� GXH� DPELHQWL� OD� VHSWRULRVL� q� VWDWD� OD� VROD�PDODWWLD� IRJOLDUH� ULVFRQWUDWD� FRQ� DWWDFFKL� GL�

PHGLD�HQWLWj�QHO�FDVR�GHO�IUXPHQWR�WHQHUR��LQFLGHQ]D�����H� VHYHULWj������QHO�WHVWLPRQH�DOOD�
PDWXUD]LRQH�ODWWHD��H�GL�PDJJLRUH�HQWLWj�QHO�FDVR�GHO�IUXPHQWR�GXUR��LQFLGHQ]D�����H�VHYHULWj�
��������/¶HIIHWWR�GHL�WUDWWDPHQWL�IXQJLFLGL�VXOOD�IXVDULRVL�GHOOD�VSLJD�q�ULDVVXQWR�LQ�WDEHOOD�����
�

7DEHOOD� ��� (IIHWWR� GHL� WUDWWDPHQWL� IXQJLFLGL� VXOO¶LQFLGHQ]D� H� OD� VHYHULWj� GHO� FRPSOHVVR� GHOOD�
VHSWRULRVL�VXOOH�VSLJKH�

&ROWXUD�
�/RFDOLWj�� 7HVL�

,QFLGHQ]D�
%%&+���

6HYHULWj��
%%&+���

,QFLGHQ]D�
%%&+���

6HYHULWj�
%%&+���

GDWL�
WUDVIRUPDWL� �� GDWL�

WUDVIRUPDWL� �� GDWL�
WUDVIRUPDWL� �� GDWL�

WUDVIRUPDWL� ��

)UXPHQWR� 7�� ����� D
� ����� ����� D� ����� ����� D� ���� ����� D� �����
WHQHUR� 7�� ����� DE� ����� ����� D� ����� ����� DE� ����� ����� EF� �����

�&DULJQDQR�� 7�� ����� DEF� ����� ����� F� ���� ����� EF� ����� ����� F� ����

� 7�� ����� DE� ����� ����� E� ����� ����� F� ����� ���� F� ����

� 7�� ����� EF� ����� ����� F� ���� ����� EF� ����� ����� EF� ����

� 7�� ����� DE� ����� ����� D� ����� ����� F� ����� ���� F� ����

� 3�)�� ������ � ������� � ������� � ������� �
)UXPHQWR� 7�� ����� D� ����� ����� D� ����� ����� D� ����� ����� D� �����

GXUR� 7�� ����� D� ����� ����� D� ����� ����� DE� ����� ����� DE� ����
�3UDORUPR�� 7�� ����� D� ����� ����� D� ����� ����� E� ����� ���� E� ����

� 7�� ����� D� ����� ���� E� ���� ����� E� ����� ���� E� ����

� 7�� ����� D� ����� ����� D� ����� ����� DE� ����� ����� E� ����

� 7�� ����� D� ����� ����� D� ����� ����� D� ����� ����� DE� ����

� 3�)�� ������ � ������ � ������ � ������ �

/HWWHUH�GLIIHUHQWL�LQGLFDQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH��WHVW�5�(�*�:�4��S�������
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&RQIURQWDQGR� L� WUDWWDPHQWL� D� &DULJQDQR� q� SRVVLELOH� RVVHUYDUH� FRPH� VLD� O¶LQFLGHQ]D� GHOOD�
PDODWWLD�� VLD� OD� VHYHULWj� GHOO¶DWWDFFR� VL� ULGXFDQR� QRWHYROPHQWH� LQ� VHJXLWR� DO� WUDWWDPHQWR�
IXQJLFLGD� GL� GLIHVD� GHOOD� IRJOLD�� ,Q� SDUWLFRODUH� 7�� H� 7�� VL� VRQR� GLIIHUHQ]LDWL� LQ� PRGR�
VLJQLILFDWLYR�DG�LQL]LR�ILRULWXUD��PHQWUH�7��H�7��KDQQR�HYLGHQ]LDWR�O¶LQFLGHQ]D�H�OD�VHYHULWj�SL��
EDVVD� DOOD� PDWXUD]LRQH� ODWWHD� VRWWROLQHDQGR� XQ� FKLDUR� HIIHWWR� GHO� PRPHQWR� GL� DSSOLFD]LRQH�
GHOOD�PLVFHOD�SHU�OD�GLIHVD�IRJOLDUH�LQ�UHOD]LRQH�DOOR�VWDGLR�GL�PDWXUD]LRQH��,O�VROR�WUDWWDPHQWR�
GL�GLIHVD�GHOOD�VSLJD�7���FRPH�DWWHVR��KD�PDQLIHVWDWR�ULVSHWWR�DO�WHVWLPRQH��7���XQD�ULGX]LRQH�
VLJQLILFDWLYD� D� SDUWLUH� GDOOD� PDWXUD]LRQH� ODWWHD�� 5LJXDUGR� O¶LQFLGHQ]D� H� OD� VHYHULWj� GHOOD�
IXVDULRVL� GHOOD� VSLJD�� TXHVWD� q� VWDWD� ULVFRQWUDWD� LQ� PLVXUD� HYLGHQWH� QHO� VROR� DPELHQWH� GL�
&DULJQDQR��WDEHOOD�����&RQIURQWDQGR�L�WUDWWDPHQWL�LQ�TXHVWD�ORFDOLWj�q�SRVVLELOH�RVVHUYDUH�FRPH�
VLD�O¶LQFLGHQ]D�GHOOD�PDODWWLD��VLD�OD�VHYHULWj�GHOO¶DWWDFFR�VL�ULGXFDQR�QRWHYROPHQWH�LQ�VHJXLWR�DO�
WUDWWDPHQWR� GL� GLIHVD�GHOOD� VSLJD�� ,Q�SDUWLFRODUH� OH� WHVL�7���7�� H�7�� VL� VRQR�GLIIHUHQ]LDWH�GDO�
WHVWLPRQH�ULGXFHQGR�ULVSHWWLYDPHQWH�GHO��������H������OD�VHYHULWj�GHOOD�PDODWWLD��
5LVSHWWR�DO�WHVWLPRQH��7���OD�GLIHVD�GHOOD�VROD�VSLJD��PD�VRSUDWWXWWR�TXHOOD�FRPELQDWD�KDQQR�

GHWHUPLQDWR� XQ� VHQVLELOH� LQFUHPHQWR� GHOO¶LQGLFH� YHJHWD]LRQDOH�1'9,�� UHODWLYR� DOOD� ELRPDVVD�
IRWRVLQWHWLFDPHQWH�DWWLYD��GDOOD�OHYDWD�DOOD�PDWXUD]LRQH�FHURVD�LQ�WXWWH�OH�VLWXD]LRQL��/¶DWWDFFR�
SUHFRFH�GHOOD�VHSWRULRVL�D�LQL]LR�OHYDWD��VHJXLWD�GD�XQD�ULGX]LRQH�GL�TXHVWR�QHOOD�VHFRQGD�IDVH�
GHOOD� OHYDWD� KD� FRPSRUWDWR� XQ� VLJQLILFDWLYR� YDQWDJJLR� GHOO¶DSSOLFD]LRQH� D� %%&+� ��� GL�
HQWUDPEH�OH�PLVFHOH��7���7���H�SHU�HQWUDPEH�OH�FROWXUH��ULVSHWWR�DOOD�GLVWULEX]LRQH�D�%%&+����
�7���7�����
�

7DEHOOD� ��� (IIHWWR� GHL� WUDWWDPHQWL� IXQJLFLGL� VXOO¶LQFLGHQ]D� H� OD� VHYHULWj� GHOOD� IXVDULRVL� GHOOD�
VSLJD�VX�IUXPHQWR�WHQHUR�

Tesi 
Incidenza Fusariosi Severità Fusariosi 

Dati 
trasformati % Dati 

trasformati % 

T0 40,2 a* 42,2 15,4 a 7,2 
T1 27,3 a 21,2 7,6 bc 1,9 
T2 25,7 a 18,9 7,4 bc 1,9 
T3 27,7 a 22,2 10,0 abc 3,1 
T4 30,7 a 26,0 6,7 c 1,5 
T5 34,3 a 32,3 11,3 abc 4,0 

P(F) 0,052  0,003  

�/HWWHUH�GLIIHUHQWL�LQGLFDQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH��WHVW�5�(�*�:�4��S�������
�
3URGX]LRQH�H�TXDOLWj�GHOOD�JUDQHOOD��
/¶HIIHWWR�GHL�WUDWWDPHQWL�VXOOD�SURGX]LRQH�GL�JUDQHOOD��SHVR�HWWROLWULFR�H�SHVR�GHL�PLOOH�VHPL�q�

ULSRUWDWD�LQ�WDEHOOD����3HU�TXDQWR�ULJXDUGD�L�ULVXOWDWL�SURGXWWLYL��WXWWH�OH�WHVL�GL�GLIHVD�FKH�KDQQR�
SUHYLVWR�XQ�GRSSLR�WUDWWDPHQWR��VL�VRQR�GLIIHUHQ]LDWH�GDO�WHVWLPRQH�FRQ�XQ�DXPHQWR�SURGXWWLYR�
LQ�HQWUDPEH�OH�ORFDOLWj��LQ�SDUWLFRODUH�GHO�����VX�IUXPHQWR�WHQHUR�H�GHO�����VX�IUXPHQWR�GXUR��
PHQWUH� LO� VLQJROR� WUDWWDPHQWR� DOOD� VSLJDWXUD� KD� LQFUHPHQWDWR� OH� UHVH� GHO� �� H� GHOO¶���
ULVSHWWLYDPHQWH� SHU� OH� GXH� FROWXUH�� 7XWWDYLD� QHO� FDVR� GHO� IUXPHQWR� GXUR� QRQ� VRQR� VWDWH�
HYLGHQ]LDWH� GLIIHUHQ]H� VLJQLILFDWLYH� WUD� OH� WHVL�� VHEEHQH� VL� SRVVD� HYLGHQ]LDUH� SHU� OH� WHVL� FRQ�
DSSOLFD]LRQH�DG�LQL]LR�OHYDWD��7��H�7���XQ�WHQGHQ]LDOH�YDQWDJJLR�SURGXWWLYR��$�&DULJQDQR��VX�
IUXPHQWR�WHQHUR��OH�VWHVVH�WHVL��7���7���7��H�7���VL�VRQR�GLIIHUHQ]LDWH�LQ�PRGR�VLJQLILFDWLYR�GDO�
WHVWLPRQH� QRQ� WUDWWDWR� �7����PHQWUH� OD� WHVL� FRQ� LO� VROR� WUDWWDPHQWR� DOOD� VSLJDWXUD� �7���QRQ� VL�



GLVFRVWD�VLJQLILFDWLYDPHQWH�GDO�WHVWLPRQH��,Q�TXHVWD�ORFDOLWj��LQ�PHGLD�OD�PLVFHOD�FRQ�EL[DIHQ�H�
SURWLRFRQD]ROH�KD�GHWHUPLQDWR�XQ�LQFUHPHQWR�GHOOD�SURGX]LRQH�GHO�����ULVSHWWR�DO�����GHOOD�
PLVFHOD�FRQ�HSRVVLFRQD]ROR���S\UDFORVWURELQ��
1HO� FDVR� GHO� IUXPHQWR� GXUR�� DQDORJDPHQWH� DOOD� SURGX]LRQH� GL� JUDQHOOD�� DQFKH� LO� SHVR� GHL�

PLOOH�VHPL�H�TXHOOR�HWWROLWULFR�QRQ�KDQQR�PHVVR�LQ�HYLGHQ]D�GLIIHUHQ]H�VLJQLILFDWLYH��9LFHYHUVD�
QHO�FDVR�GHO�IUXPHQWR�WHQHUR��VL�RVVHUYD�XQD�GLIIHUHQ]D�VLJQLILFDWLYD�WUD�WHVWLPRQH�H�WXWWH�OH�WHVL�
WUDWWDWH� LQ� ILRULWXUD� SHU� TXDQWR� ULJXDUGD� LO� SHVR� HWWROLWULFR�� PHQWUH� LO� SHVR� GHL� PLOOH� VHPL�
HYLGHQ]LD� L� YDQWDJJL� GHO� GRSSLR� WUDWWDPHQWR� VXO� ULHPSLPHQWR� GHOOD� FDULRVVLGH�� ,O� FRQWHQXWR�
SURWHLFR�H�GL�JOXWLQH�VRQR�ULVXOWDWL�LQ�OLQHD�FRQ�OH�FDUDWWHULVWLFKH�GHOOD�FROWXUD�H�SHUWDQWR�GL� WUH�
SXQWL� SHUFHQWXDOL� SL�� DOWL� QHO� FDVR� GHO� IUXPHQWR� GXUR�� PD� QRQ� VRQR� VWDWL� LQIOXHQ]DWL�
DSSUH]]DELOPHQWH�GDL�WUDWWDPHQWL�GL�GLIHVD���
�
7DEHOOD����(IIHWWR�GHL�WUDWWDPHQWL�IXQJLFLGL�VX�SURGX]LRQH�GL�JUDQHOOD��SHVR�HWWROLWULFR��SHVR�GHL�
PLOOH�VHPL��306��H�FRQWHQXWR�SURWHLFR�H�GL�JOXWLQH�VX�IUXPHQWR�WHQHUR�H�GXUR�

Coltura 
(Località) Tesi Produzione 

t/ha 

Peso 
ettolitrico 

kg/hL 

PMS 
g 

Proteine 
% 

Glutine 
% 

 Frumento tenero 
 

 (Carignano) 
 
  
  

T0 7,9 c* 72,9 b 38,3 d 11,4 a 10,4 a 
T1 8,7 bc 74,7 a 41,9 c 11,3 a 10,1 a 
T2 10,0 a 75,6 a 44,4 a 11,6 a 10,4 a 
T3 9,5 ab 75,8 a 44,3 ab 11,2 a 10,2 a 
T4 9,5 ab 75,4 a 44.1 ab 11,1 a 10,0 a 
T5 9,4 ab 75,1 a 43,1 abc 11,5 a 10,4 a 

P(F) <0,001 <0,001 <0,001 0,955 0,976 

Frumento duro 
  
��3UDORUPR��
  
  
  
  

T0    5,8 a    74,0 a    32,7 a    14,6 a    13,4 a 
T1 6,2 a 73,8 a 32,9 a 14,9 a 13,6 a 
T2 6,7 a 76,0 a 36,4 a 13,9 a 12,5 a 
T3 6,3 a 74,9 a 35,7 a 14,2 a 12,8 a 
T4 6,6 a 74,6 a 34,8 a 14,4 a 13,0 a 
T5 6,4 a 74,5 a 35,4 a 14,6 a 13,3 a 

P(F) 0,708 0,434 0,280 0,661 0,238 

/HWWHUH�GLIIHUHQWL�LQGLFDQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH��WHVW�5�(�*�:�4��S�������
�
/D� ULOHYDQ]D� GHOOD� GLIHVD� GHOOD� IRJOLD�� DQFKH� QHO� FRUVR� GL� XQD� FDPSDJQD� JUDQDULD� QHO�

FRPSOHVVR�VIDYRUHYROH�DOOR�VYLOXSSR�GHOOH�PDODWWLH�IXQJLQH��q�ULVXOWDWD�PROWR�HYLGHQWH��,QIDWWL��
O¶LQFUHPHQWR�GHOO¶LQGLFH�YHJHWD]LRQDOH�1'9,��GDOOD�OHYDWD�DOOD�PDWXUD]LRQH�FHURVD�ULVFRQWUDWR�
QHL�WUDWWDPHQWL�VRJJHWWL�DJOL�LQWHUYHQWL�GL�SURWH]LRQH�GHOOD�IRJOLD�q�ULVXOWDWR�VLJQLILFDWLYDPHQWH�
FRUUHODWR� �S�������� FRQ� OD� SURGX]LRQH� GL� JUDQHOOD�� 1HOOD� ILJXUD� ��� q� ULSRUWDWD� WDOH� UHOD]LRQH�
FRQVLGHUDQGR� O¶LQWHJUDOH� GHOO¶DUHD� VRWWHVD� DOOD� FXUYD� GHL� YDORUL� GL� 1'9,� SHU� L� GLYHUVL�
WUDWWDPHQWL�D�FRQIURQWR�QHL�GXH�FDVL�HVDPLQDWL��

�
�
�
�
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&21&/86,21,��
6HEEHQH� LO� GHFRUVR� VWDJLRQDOH� QHO� FRPSOHVVR� VLD� ULVXOWDWR� VIDYRUHYROH� DOOD� PDQLIHVWD]LRQH�

GHOOH� SULQFLSDOL�PDODWWLH� IXQJLQH�� L� WUDWWDPHQWL� GL� GLIHVD� LPSRVWDWL� KDQQR� HYLGHQ]LDWR� XQ¶DOWD�
HIILFDFLD��,O�FRQIURQWR�WUD�PLVFHOH�FRPSRVWH�GD�VRVWDQ]H�DWWLYH�GHO�JUXSSR�FKLPLFR�GHL�WULD]ROL�H�
GHL� 6'+,�� FRQIURQWDWR� FRQ� XQD� PLVFHOD� WULD]ROR� H� VWURELOXULQD� KD� HYLGHQ]LDWR� ULVXOWDWL� QHO�
FRPSOHVVR� VLPLOL�� PD� FRQ� WHQGHQ]LDOL� YDQWDJJL� GHOOD� PLVFHOD� EL[DIHQ� �� SURWLRFRQD]ROR� LQ�
WHUPLQL� GL� FRQWUROOR� GHOOD� VHSWRULRVL� GXUDQWH� OD� VHFRQGD� SDUWH� GHOOD� PDWXUD]LRQH� HG� XQD� SL��
SUROXQJDWD�HIILFDFLD��4XHVWR�FRPSRUWDPHQWR�FRQWULEXLVFH�D�VSLHJDUH�O¶HIIHWWR�WHQGHQ]LDOPHQWH�
SRVLWLYR�VXOOH�SURGX]LRQL�GL�TXHVWD�PLVFHOD�� ,O�GHFRUVR�VWDJLRQDOH�KD�LQROWUH�IDYRULWR�LQIH]LRQL�
SUHFRFL�GD�SDUWH�GHO�FRPSOHVVR�GHOOD�VHSWRULRVL�SHU�HQWUDPEL�L�VLWL�VSHULPHQWDOL��GHWHUPLQDQGR�
PDJJLRUL� HIILFDFLD� SHU� OH� WHVL� FKH� SUHYHGHYDQR� XQ� WUDWWDPHQWR� IXQJLFLGD� DG� LQL]LR� OHYDWD��
4XHVWL� ULVXOWDWL� FRQIHUPDQR� OH� HYLGHQ]H� GL� %ODQGLQR� HW� DO�� ������� FKH� LO� PRPHQWR� GL�
DSSOLFD]LRQH� GHOOH� PLVFHOH� IXQJLFLGH� SHU� OD� GLIHVD� GHOOD� IRJOLD� VLD� ODUJDPHQWH� GLSHQGHQWH�
GDOO¶LQL]LR� GHOOD� PDQLIHVWD]LRQH� GHOOD� VHSWRULRVL� TXDQGR� TXHVWR� WUDWWDPHQWR� GL� GLIHVD� VLD�
FRPELQDWR� FRQ� OD� WHPSHVWLYD� GLIHVD� GHOOD� VSLJD� DOO¶LQL]LR� GHOOD� ILRULWXUD� FRVu� GD� HVWHQGHUH� H�
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