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��(QWH�1D]LRQDOH�5LVL���&HQWUR�5LFHUFKH�VXO�5LVR�
6WUDGD�SHU�&HUHWWR������������&DVWHOOR�G¶$JRJQD��39��

��83/�,WDOLD�V�U�O����9LD�7HUQL��������������6DQ�&DUOR�GL�&HVHQD��)&��
JLDQOXFD�YDQGLQL#XQLSKRV�FRP�

�
5,$668172�

1HO� ELHQQLR� ���������� q� VWDWR� FRQGRWWR� XQR� VWXGLR� YROWR� DOOD� YDOXWD]LRQH� GHOO¶HIILFDFLD� GHO�
IRUPXODWR� 7KLRSURQ®� �VRVSHQVLRQH� FRQFHQWUDWD� D� EDVH� GL� ]ROIR�� ���� J�/�� QHOOH� VWUDWHJLH� GL�
GLIHVD� GDO� EUXVRQH� GHO� ULVR� �3\ULFXODULD� RU\]DH��� ,� ULVXOWDWL� GL� HQWUDPEL� JOL� DQQL� LQGLFDQR�
XQ¶LQWHUHVVDQWH� DWWLYLWj� GHO� IRUPXODWR� VLD� TXDQGR� DSSOLFDWR� GD� VROR�� VHFRQGR� L� GHWWDPL�
GHOO¶DJULFROWXUD� ELRORJLFD�� VLD� TXDQGR� XWLOL]]DWR� LQ� PLVFHOD� FRQ� XQ� SURGRWWR� D� EDVH� GL�
D]R[\VWURELQ� DOOR� VFRSR� GL� DXPHQWDUH� LO� FRQWUROOR� GHO� SDWRJHQR� H� GL� ULGXUUH� LO� ULVFKLR� GL�
LQVRUJHQ]D�GL�UHVLVWHQ]H��
3DUROH�FKLDYH��3\ULFXODULD�RU\]DH��DJULFROWXUD�ELRORJLFD��7KLRSURQ�
�

6800$5<�
(9$/8$7,21�()),&$&<�2)�$�68/)85�)2508/$7(�21�5,&(�%/$67�

,Q� WKH� WZR�\HDU� SHULRG� ���������� D� VWXG\� ZDV� FDUULHG� RXW� WR� HYDOXDWH� WKH� HIILFDF\� RI� WKH�
VXOIXU�EDVHG� FRQFHQWUDWHG� VXVSHQVLRQ� 7KLRSURQ�� ����� J�/�� LQ� WKH� GHIHQVH� VWUDWHJLHV� DJDLQVW�
ULFH�EODVW��3\ULFXODULD�RU\]DH���7KH�UHVXOWV�RI�ERWK�\HDUV�LQGLFDWH�DQ�LQWHUHVWLQJ�DFWLYLW\�RI�WKH�
IRUPXODWH� ZKHQ� DSSOLHG� DORQH� �DFFRUGLQJ� WR� RUJDQLF� DJULFXOWXUH��� DQG� ZKHQ� XVHG� LQ� WDQN�
PL[WXUH�ZLWK�D]R[\VWURELQ�ERWK�LQ�RUGHU�WR�LQFUHDVH�WKH�FRQWURO�RI�WKH�SDWKRJHQ�DQG�WR�UHGXFH�
WKH�ULVN�RI�UHVLVWDQFH��
.H\ZRUGV��3\ULFXODULD�RU\]DH��RUJDQLF�DJULFXOWXUH��7KLRSURQ�

�
,1752'8=,21(�

,O� EUXVRQH� q� OD� SL�� JUDYH� PDODWWLD� IXQJLQD� GHO� ULVR� D� OLYHOOR� PRQGLDOH�� /D� PDODWWLD� q�
SDUWLFRODUPHQWH�GLIIXVD�LQ�$VLD��(XURSD��&HQWUR�H�6XG�$PHULFD�PD�q�VWDWD�VHJQDODWD�DQFKH�LQ�
UHJLRQL� ULVLFROH� DXVWUDOLDQH� H� QRUG� DPHULFDQH�� /D� VXD� JUDYLWj� LQ� ,WDOLD� ULVXOWD� PDJJLRUH� QHL�
WHUUHQL�SL��VFLROWL��FDUHQWL�GL�VRVWDQ]D�RUJDQLFD��ELEXOL��PDO�FRQFLPDWL�H�FRPXQTXH�LQ�SUHVHQ]D�
GL�YDULHWj�VHQVLELOL�� ,Q�,WDOLD�� OD�IRUWH�LQFLGHQ]D�VXO�����GHOOD�VXSHUILFLH�ULVLFROD��FRVWLWXLWD�GD�
YDULHWj�DQWLFKH�H�VXVFHWWLELOL�GDOO¶DOWR�YDORUH�FRPPHUFLDOH��TXDOL�&DUQDUROL��$UERULR��HFF���UHQGH�
TXHVWD� PDODWWLD� GHJHQHUDWLYD� GL� FRQWLQXD� H� DWWXDOH� LPSRUWDQ]D�� /¶LQWURGX]LRQH� GL� IXQJLFLGL�
VSHFLILFL�KD�SHUPHVVR� LQ�SDVVDWR�GL� UHFXSHUDUH�DOFXQH�YDULHWj�GL�SUHJLR�DOWULPHQWL�GHVWLQDWH�D�
VFRPSDULUH�H�SHUPHWWH�RJJL�GL�ULGXUUH�O¶LQFLGHQ]D�GHOOD�PDODWWLD�DQFKH�QHL�WHUUHQL�H�QHJOL�DUHDOL�
SL��D�ULVFKLR��
/¶DJHQWH� FDXVDOH� GHO� EUXVRQH� GHO� ULVR� q� 3\ULFXODULD� RU\]DH�� DQDPRUIR� GL� 0DJQDSRUWKH�

RU\]DH��XQ�DVFRPLFHWH�ILODPHQWRVR�FKH�SXz�FROSLUH�WXWWL�JOL�RUJDQL�GHOOD�SLDQWD��,O�SDWRJHQR�SXz�
DWWDFFDUH�OH�IRJOLH�H�VL�SDUOD�DOORUD�GL�EUXVRQH�IRJOLDUH��LO�FXOPR��PDO�GHO�FXOPR���LO�FROOR��PDO�
GHO�FROOR���L�QRGL�H�OH�VLQJROH�FDULRVVLGL��,�GDQQL�PDJJLRUL��VLD�GDO�SXQWR�GL�YLVWD�TXDQWLWDWLYR��
VLD� GD� TXHOOR� TXDOLWDWLYR�� VL� UHJLVWUDQR� FRQ� JOL� DWWDFFKL� DO� FROOR� �]RQD� FRPSUHVD� WUD� OD� IRJOLD�
SDQLFXODUH� H� O¶LQL]LR� GHOOD� SDQQRFFKLD��� SRLFKp� LO� IXQJR�� RVWUXHQGR� L� YDVL� [LOHPDWLFL� H�
IORHPDWLFL�� EORFFD� LO� WUDVSRUWR� LGULFR� H� GL� VRVWDQ]H� QXWULWLYH� YHUVR� OD� SDQQRFFKLD� LQLEHQGR� LO�
FRPSOHWR�VYLOXSSR�GHOOH�FDULRVVLGL��



�

�

,Q� ,WDOLD�� QHO� ELHQQLR� ����������� L� ULVLFROWRUL�� SHU� LO� FRQWUROOR� GHO� EUXVRQH� H�
GHOO¶HOPLQWRVSRULRVL�� KDQQR� DYXWR� D� GLVSRVL]LRQH� XQD� OLPLWDWD� JDPPD� GL� VRVWDQ]H� DWWLYH��
D]R[\VWURELQ�� IOXWULDIRO� H� OD� PLVFHOD� GL� D]R[\VWURELQ� H� GLIHQRFRQD]ROR�� 2FFRUUH� LQROWUH�
FRQVLGHUDUH�FKH�LO������q�VWDWR�O¶XOWLPR�DQQR�GL�XWLOL]]R�GHOOD�VRVWDQ]D�DWWLYD�WULFLFOD]ROR�JUD]LH�
DOO¶DXWRUL]]D]LRQH�SHU�HPHUJHQ]D�ILWRVDQLWDULD�DL�VHQVL�GHOO¶DUW�����GHO�����������FRQFHVVD�GDO�
0LQLVWHUR�GHOOD�6DOXWH��
/H� SURYH� GL� VHJXLWR� ULSRUWDWH�� VYROWH� QHJOL� DQQL� ����� H� ������ KDQQR� DYXWR� OR� VFRSR� GL�

YDOXWDUH�LO�JUDGR�G¶HIILFDFLD�GHO�SURGRWWR�7KLRSURQ�QHO�FRQWHQLPHQWR�GHOOH�PDODWWLH�IXQJLQH�D�
FRQIURQWR�FRQ�L�IXQJLFLGL�JLj�DXWRUL]]DWL�SHU�LO�FRQWUROOR�GHO�EUXVRQH�GHO�ULVR��
�

0$7(5,$/,�(�0(72',�
3HU�OR�VWXGLR�q�VWDWR�XWLOL]]DWR�XQ�GLVHJQR�VSHULPHQWDOH�D�EORFFKL�UDQGRPL]]DWL�FRQ�TXDWWUR�

ULSHWL]LRQL� SHU� FLDVFXQD� WHVL�� /H�SDUFHOOH�� DYHQWL� XQD� VXSHUILFLH� GL� ���P��� VRQR� VWDWH� ULFDYDWH�
DOO¶LQWHUQR� GL� XQD� FDPHUD� GL� ULVDLD� FROWLYDWD� VHJXHQGR� OH� FRUUHWWH� SUDWLFKH� DJURQRPLFKH��
/¶HOHYDWD�GLPHQVLRQH�GHOOH� SDUFHOOH� H� O¶DVVHQ]D�GL� FRUULGRL� GL� GHOLPLWD]LRQH� QRQ� FROWLYDWL� KD�
SHUPHVVR� GL� HVFOXGHUH� LO� SRVVLELOH� HIIHWWR� ERUGR�� FDXVDWR� GDOOD� GHULYD� GL� SULQFLSLR� DWWLYR� DO�
PRPHQWR� GHO� WUDWWDPHQWR� VSHULPHQWDOH� H� GDOOD� GLYHUVD� ULVSRVWD� GHOOD� YHJHWD]LRQH� GHO� ERUGR�
GHOOD�SDUFHOOD��/D�PLHWLWXUD�HVHJXLWD�SHU�LO�ULOHYDPHQWR�GHL�GDWL�SURGXWWLYL�KD�LQWHUHVVDWR�VROR�LO�
FHQWUR� ���� P��� GL� RJQL� VLQJROD� SDUFHOOD�� SHUPHWWHQGR� GL� HVFOXGHUH� WRWDOPHQWH� HYHQWXDOL�
LQIOXHQ]H� GRYXWH� D� FDXVH� HVWHUQH� DL� WUDWWDPHQWL� IXQJLFLGL�� ,Q� HQWUDPEL� JOL� DQQL� VRQR� VWDWH�
XWLOL]]DWH� YDULHWj� GL� ULVR� FDUDWWHUL]]DWH� GD� XQ¶HOHYDWD� VHQVLELOLWj� DO� EUXVRQH� �VLD� DOOD�
PDQLIHVWD]LRQH�VXOOD�IRJOLD��VLD�D�TXHOOD�UHODWLYD�DL�QRGL�HG�DO�FROOHWWR���,�GHWWDJOL�GHOOH�ORFDOLWj�
HG�DOWUH�FDUDWWHULVWLFKH�GHOOH�SURYH�VRQR�ULSRUWDWL�LQ�WDEHOOD����
�
7DEHOOD����/RFDOL]]D]LRQH�HG�DOWUH�FDUDWWHULVWLFKH�GHOOH�SURYH�

$QQR� /RFDOLWj� 9DULHWj� 7LSR�GL�
VHPLQD�

7LSR�GL�
VXROR�

0HWRGR�
G¶LUULJD]LRQH�

����� =LQDVFR�1XRYR��39�� 9LDORQH�QDQR� ,Q�DFTXD� )UDQFR�OLPRVR� 6RPPHUVLRQH�
SHUPDQHQWH�

����� 9LJHYDQR��39�� 'HQHE� ,QWHUUDWD�D�ILOH� )UDQFR�VDEELRVR� 7XUQDWD����JLRUQL��
�
3HU�O¶HVHFX]LRQH�GHL�WUDWWDPHQWL�q�VWDWD�XWLOL]]DWD�XQD�PRWRSRPSD�D�VSDOOD�&DUSL�FROOHJDWD�D�

XQD� EDUUD� LUURUDWULFH� FRQ� XJHOOL� D� YHQWDJOLR� 7HH-HW� 73�����93� PRQWDWL� D� P� ���� O¶XQR�
GDOO¶DOWUR�� /D� SUHVVLRQH� G¶HVHUFL]LR� XWLOL]]DWD� q� VWDWD� GL� ���� N3D�� PHQWUH� LO� YROXPH� G¶DFTXD�
LPSLHJDWR�q�VWDWR�GL�����/�KD����/H�FDUDWWHULVWLFKH�GHL� IRUPXODWL�XWLOL]]DWL�VRQR�HOHQFDWH�QHOOD�
WDEHOOD� ��� ,� GHWWDJOL� GHOOH� DSSOLFD]LRQL� VRQR� ULSRUWDWL� LQ� FDOFH� DOOH� WDEHOOH� GHL� ULVXOWDWL� GHOOH�
VLQJROH�SURYH��
�
7DEHOOD����&DUDWWHULVWLFKH�GHL�IRUPXODWL�

)RUPXODWR� 6RVWDQ]D�DWWLYD� )RUPXOD]LRQH� &RQFHQWUD]LRQH�
�J�/��

'RVH�IRUPXODWR�
�/�KD��

7KLRSURQ� =ROIR� 6&� ���� ��
$PLVWDU� $]R[\VWURELQ� 6&� ���� ��
�
�
�
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3HU�OD�GHWHUPLQD]LRQH�GHOO¶HIILFDFLD�GHL� WUDWWDPHQWL�QHL�FRQIURQWL�GHO�EUXVRQH�H�SHU�ULOHYDUH�
HYHQWXDOL�VLQWRPL�GL�ILWRWRVVLFLWj��VRQR�VWDWL�HIIHWWXDWL�ULOLHYL�D�����������H����JLRUQL�GDOO¶XOWLPD�
DSSOLFD]LRQH�� /¶HIILFDFLD� GHL� WUDWWDPHQWL� q� VWDWD� TXDQWLILFDWD� PHGLDQWH� VWLPD� YLVLYD��
FRQIURQWDQGR�RJQL�SDUFHOOD�FRQ�OD�SDUFHOOD�WHVWLPRQH�SUHVHQWH�DOO¶LQWHUQR�GHOOR�VWHVVR�EORFFR��
/¶LQFLGHQ]D�GHOOD�PDODWWLD�VXOOD�VXSHUILFLH�IRJOLDUH�H�OD�SHUFHQWXDOH�GL�SDQQRFFKLH�FRQ�VLQWRPL�
GD�EUXVRQH�VRQR�VWDWH�TXDQWLILFDWH�XWLOL]]DQGR�L�YDORUL�ULSRUWDWL�QHOOH�OLQHH�JXLGD�SUHYLVWH�GDJOL�
VWDQGDUG� UHDOL]]DWL� H� PHVVL� D� GLVSRVL]LRQH� GD� ,55,� �,QWHUQDWLRQDO� 5LFH� 5HVHDUFK� ,VWLWXWH��
DWWUDYHUVR� OR� 6WDQGDUG� (YDOXDWLRQ� 6\VWHP� IRU� 5LFH� �6(6��� /H� YDOXWD]LRQL� UHODWLYH� DOOD�
ILWRWRVVLFLWj�VRQR�VWDWH�FRQGRWWH�GHWHUPLQDQGR�YLVLYDPHQWH�L�VLQWRPL�HG�HVSULPHQGROL�VHFRQGR�
XQD�VFDOD�GD����QHVVXQ�VLQWRPR��D����FROWXUD�GLVWUXWWD���/D�GHWHUPLQD]LRQH�GHL�GDWL�SURGXWWLYL�q�
VWDWD�RWWHQXWD�UDFFRJOLHQGR�OH�SDUFHOOH�VLQJRODUPHQWH�FRQ�XQD�PLHWLWUHEELD�SDUFHOODUH��PRGHOOR�
,VHNL�� PHQWUH� O¶HVVLFFD]LRQH� DO� ���� GL� XPLGLWj� q� VWDWD� HIIHWWXDWD� FRQ� XQ� HVVLFFDWRLR�
VSHULPHQWDOH� D� FHVWH� LQGLSHQGHQWL� SHU� PDQWHQHUH� VHSDUDWL� L� GLYHUVL� FDPSLRQL�� 4XHVWL��
VXFFHVVLYDPHQWH�� VRQR� VWDWL� VRWWRSRVWL� D� SUHSXOLWXUD� SHU� HOLPLQDUH� L� UHVLGXL� GL� SDJOLD� H� OH�
FDULRVVLGL� YXRWH� H� UHVDWL�� SHU� GHWHUPLQDUQH� OD� UHVD� DOOD� ODYRUD]LRQH� LQGXVWULDOH� �JOREDOH� H�
LQWHUR���/H�UHVH�VRQR�VWDWH�UHDOL]]DWH�FRQ�UHVDWULFH�PRGHOOR�8QLYHUVDO��
,�GDWL�VRQR�VWDWL�VRWWRSRVWL�DG�DQDOLVL�GHOOD�YDULDQ]D��$QRYD��H�DO�WHVW�GL�)LVKHU�/6'��/HDVW�

6LJQLILFDQFH�'LIIHUHQFH���S����������
�

5,68/7$7,�(�',6&866,21(�
$QQR������
5HFHQWL�VWXGL�GL�&5$�6&6�H�GL�(QWH�5LVL�KDQQR�FRQIHUPDWR�LO�9LDORQH�1DQR�FRPH�XQD�GHOOH�

YDULHWj�SL��VXVFHWWLELOL�DO�EUXVRQH��,QROWUH��O¶DSSH]]DPHQWR�LQ�FXL�VL�q�VYROWD�OD�SURYD��D�FDXVD�
GHOOD�YLFLQDQ]D�DO�FRUVR�GHO�ILXPH�7HUGRSSLR��q�VWDWR�VRJJHWWR�DG�XQ�HOHYDWR�OLYHOOR�GL�XPLGLWj�
DWPRVIHULFD� FKH� KD� IDYRULWR� O¶LQVRUJHQ]D� GL�3�� RU\]DH�� /D�PDODWWLD�� FRPSDUVD� FRQ� XQD� FHUWD�
JUDYLWj�LO����OXJOLR��VL�q�PDQWHQXWD�VWDELOH�QHOOH�SDUFHOOH�WHVWLPRQH�ILQR�DL�SULPL�GLHFL�JLRUQL�GL�
DJRVWR��TXDQGR�OH�FRQGL]LRQL�RWWLPDOL�FUHDWHVL�GRSR�OH�SLRJJH�GL�ILQH�OXJOLR�KDQQR�FDXVDWR�XQ�
IRUWH� DWWDFFR� FKH� KD� SRUWDWR� DOOD� FRPSOHWD� GLVWUX]LRQH� GHOOD� FROWXUD� QHOOH� SDUFHOOH� WHVWLPRQH��
'DOO¶DQDOLVL�GHOO¶LQFLGHQ]D�GHOOD�PDODWWLD�VXOOH�IRJOLH��WDEHOOD����VL�GHQRWD�XQ�DQGDPHQWR�GHOOD�
PDODWWLD� OLQHDUH� LQ� WXWWH� OH� WHVL� WUDWWDWH� ILQR� DO� SHQXOWLPR� ULOLHYR� GHO� ��� DJRVWR�� /D� PDODWWLD�
DXPHQWD�GL�LQFLGHQ]D�QHOO¶XOWLPR�ULOLHYR��UDJJLXQJHQGR�YDORUL�UDJJXDUGHYROL�QHOOD�WHVL����=ROIR�
ULSHWXWR���YROWH���7DOL�YDORUL�QRQ�VL�GLIIHUHQ]LDQR�VWDWLVWLFDPHQWH�GDO�WHVWLPRQH�QRQ�WUDWWDWR��/H�
WHVL� �� �GRSSLR� D]R[\VWURELQ�� H� �� �GRSSLR� D]R[\VWURELQ� �� ]ROIR��� LQYHFH�� VL� GLIIHUHQ]LDQR�
SRVLWLYDPHQWH� HG� LQ� PRGR� VWDWLVWLFR� GDO� WHVWLPRQH�� RWWHQHQGR� RWWLPH� SHUIRUPDQFH� GL�
FRQWHQLPHQWR�GHO�GDQQR�IRJOLDUH��,O�PLJOLRU�ULVXOWDWR�GHOOD�WHVL���HYLGHQ]LD�XQ¶RWWLPD�VLQHUJLD�
WUD� D]R[\VWURELQ� H� OD� IRUPXOD]LRQH� D� EDVH� GL� ]ROIR�� FRQWHQHQGR� TXDVL� WRWDOPHQWH� L� GDQQL�
IRJOLDUL��,�SULPL�GDQQL�DO�FROOHWWR�VRQR�VWDWL�ULOHYDWL� LO����DJRVWR��/D�PDODWWLD�KD�DXPHQWDWR�OD�
VXD�LQFLGHQ]D��DUULYDQGR�D�YDORUL�FRQVLGHUHYROL�DO�PRPHQWR�GHOO¶XOWLPR�ULOLHYR�LQ�TXDVL�WXWWH�OH�
WHVL� �WDEHOOD� ���� /D� WHVL� �� ID� UHJLVWUDUH� XQ� RWWLPR� FRQWUROOR� GHOOD�PDODWWLD� ILQR� DO� ��� DJRVWR��
HYLGHQ]LDQGR� QHOO¶XOWLPR� ULOLHYR� OD� PLQRUH� SHUVLVWHQ]D� GHOOR� ]ROIR� ULVSHWWR� DO� SURGRWWR� GL�
VLQWHVL�� /H� WHVL� �� H� �� VL� GLIIHUHQ]LDQR� VWDWLVWLFDPHQWH� GDO� WHVWLPRQH� QRQ� WUDWWDWR� DQFKH�
QHOO¶XOWLPR� ULOLHYR�� /¶DQDOLVL� GHOOH� SURGX]LRQL� �WDEHOOD� ��� HYLGHQ]LD� OD� SUHVVRFKq� FRPSOHWD�
GLVWUX]LRQH� GHO� WHVWLPRQH� QRQ� WUDWWDWR�� FRPH� FRQIHUPDWR� GDL� YDORUL� VXOO¶LQFLGHQ]D� GHOOD�
PDODWWLD��
&RQVLGHUDQGR� OD� YDULHWj� DOWDPHQWH� VHQVLELOH� HG� LO� IRUWH� DWWDFFR� GL� EUXVRQH�� LO� IRUPXODWR�

7KLRSURQ��DQFKH�FRQVLGHUDQGR�OD�SRVVLELOLWj�GL�LPSLHJR�LQ�DJULFROWXUD�ELRORJLFD���DSSOLFDWR�LQ�
WUH�WUDWWDPHQWL��JDUDQWLVFH�XQ�EXRQR�OLYHOOR�SURGXWWLYR�RWWHQHQGR�XQD�GLIIHUHQ]D�VWDWLVWLFDPHQWH�
VLJQLILFDWLYD�ULVSHWWR�DO�WHVWLPRQH�QRQ�WUDWWDWR��2WWLPR�LO�ULVXOWDWR�GHOOD�WHVL���FKH�VL�GLIIHUHQ]LD�



�

�

VWDWLVWLFDPHQWH�GDOOD�WHVL����RWWHQHQGR�XQ�LQFUHPHQWR�GL�SURGX]LRQH�GL�FLUFD�XQD�WRQQHOODWD�GL�
ULVRQH� H� FRQIHUPDQGR� LO� IRUWH� HIIHWWR� VLQHUJLFR� HVLVWHQWH� WUD� L� GXH� SURGRWWL��4XHVWR� HIIHWWR� VL�
FRQIHUPD� DQFKH� QHOO¶DQDOLVL� GHL� YDORUL� TXDOLWDWLYL� UDSSUHVHQWDWL� GDOOD� UHVD� LQ� JUDQL� JOREDOL� H�
LQWHUL��,Q�QHVVXQD�GHOOH�WHVL�SRVWH�D�FRQIURQWR�VRQR�VWDWL�ULVFRQWUDWL�VLQWRPL�GL�ILWRWRVVLFLWj�VXOOH�
SLDQWH��
�
7DEHOOD����5LVXOWDWL�GHOOD�SURYD�GHO�������LQFLGHQ]D�GL�3��RU\]DH�VXOOH�IRJOLH�

7HVL� (SRFD� 7UDWWDPHQWR� 'RVH�
/�KD�

,QFLGHQ]D�GHOOD�PDODWWLD�VXOOH�IRJOLH�����
����� ����� �����

�� 7HVWLPRQH�QRQ�WUDWWDWR� ����� D
� ����� D� ����� D�

�� $� $PLVWDU� �� ����� E� ����� E� ����� EF�%� $PLVWDU� ��

��
$� 7KLRSURQ� ��

����� E� ����� E� ����� DE�%� 7KLRSURQ� ��
&� 7KLRSURQ� ��

�� %� 7KLRSURQ���$PLVWDU� ������ ����� E� ����� E� ����� F�&� 7KLRSURQ���$PLVWDU� ������

1HOOD�VWHVVD�FRORQQD�D�OHWWHUH�GLYHUVH�FRUULVSRQGRQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�SHU�S��������
�WHVW�)LVKHU¶V�/6'���
(SRFKH�H�GDWH�GL�DSSOLFD]LRQH��A=14/6 (BBCH 21-25); B=5/7 (BBCH 30-34); C=20/7 (BBCH 40-45) 
�
7DEHOOD����5LVXOWDWL�GHOOD�SURYD�GHO�������LQFLGHQ]D�GL�3��RU\]DH�VXO�FROOHWWR��

7HVL� (SRFD� 7UDWWDPHQWR� 'RVH�
/�KD�

,QFLGHQ]D�GHOOD�PDODWWLD�VXO�FROOHWWR�����
������

�
������

�
������

�
�� 7HVWLPRQH�QRQ�WUDWWDWR� �� D
� ����� D� ����� D�

�� $� $PLVWDU� �� �� D� ����� F� ����� E�%� $PLVWDU� ��

��
$� 7KLRSURQ� ��

�� D� ����� E� ����� D�%� 7KLRSURQ� ��
&� 7KLRSURQ� ��

�� %� 7KLRSURQ���$PLVWDU� ������ �� D� ����� G� ����� E�&� 7KLRSURQ���$PLVWDU� ������

1HOOD�VWHVVD�FRORQQD�D�OHWWHUH�GLYHUVH�FRUULVSRQGRQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�SHU�S��������
�WHVW�)LVKHU¶V�/6'���
(SRFKH�H�GDWH�GL�DSSOLFD]LRQH��A=14/6 (BBCH 21-25); B=5/7 (BBCH 30-34); C=20/7 (BBCH 40-45) 
�
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7DEHOOD����5LVXOWDWL�GHOOD�SURYD�GHO�������UHVD�DOOD�ODYRUD]LRQH�H�SURGX]LRQH��

7HVL� (SRFD� 7UDWWDPHQWR� 'RVH�
/�KD�

3URGX]LRQL�H�UHVH�

7�KD�
�

*OREDOH�����
�

,QWHUD�
����
�

�� 7HVWLPRQH�QRQ�WUDWWDWR� ����� G
� ������ E� ������ F�

�� $� $PLVWDU� �� ����� E� ������ D� ������ D�%� $PLVWDU� ��

��
$� 7KLRSURQ� ��

����� F� ������ E� ������ E�%� 7KLRSURQ� ��
&� 7KLRSURQ� ��

�� %� 7KLRSURQ���$PLVWDU� ������ ����� D� ������ D� ������ D�&� 7KLRSURQ���$PLVWDU� ������

1HOOD�VWHVVD�FRORQQD�D�OHWWHUH�GLYHUVH�FRUULVSRQGRQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�SHU�S��������
�WHVW�)LVKHU¶V�/6'���
(SRFKH�H�GDWH�GL�DSSOLFD]LRQH��A=14/6 (BBCH 21-25); B=5/7 (BBCH 30-34); C=20/7 (BBCH 40-45) 
�
$QQR������
1HO� VHFRQGR� DQQR� O
DQGDPHQWR� FOLPDWLFR� q� VWDWR� PHQR� IDYRUHYROH� DOOH� PDODWWLH� IXQJLQH��

WUDQQH� FKH� SHU� JOL� DWWDFFKL� WDUGLYL�� 1RQRVWDQWH� TXHVWR�� O¶HOHYDWD� VXVFHWWLELOLWj� GHOOD� YDULHWj�
XWLOL]]DWD� KD� SRUWDWR� FRPXQTXH� D� XQD� FRQVLGHUHYROH� LQFLGHQ]D� GHOOD� PDODWWLD� QHOOD� SURYD�
RJJHWWR� GL� VWXGLR�� ,� VLQWRPL� GHOOD�PDODWWLD� D� FDULFR� GHOO¶DSSDUDWR� IRJOLDUH� VRQR� FRPSDUVL� O¶��
DJRVWR��SURJUHGHQGR� OHQWDPHQWH�ILQR�DOO¶XOWLPR�ULOLHYR�GHO����VHWWHPEUH��WDEHOOD�����/¶DQDOLVL�
GHL�GDWL�ULOHYDWL�VXOOH�IRJOLH��WDEHOOD�����SXU�LQ�SUHVHQ]D�GL�VLQWRPL�GL�OLPLWDWD�HQWLWj��HYLGHQ]LD�
XQ�DQGDPHQWR�GHOOD�PDODWWLD� HVWUHPDPHQWH�FKLDUR��FRQ�XQD�QHWWD� VHSDUD]LRQH�VWDWLVWLFD� WUD� OH�
WHVL�WUDWWDWH�H�LO�WHVWLPRQH�LQ�WXWWL�L�ULOLHYL�HVHJXLWL��/D�WHVL����WUDWWDWD�WUH�YROWH�FRQ�LO�IRUPXODWR�D�
EDVH�GL�]ROIR��UHVWD�FRQIURQWDELOH��DQFKH�GD�XQ�SXQWR�GL�YLVWD�VWDWLVWLFR�� FRQ�OD�WHVL����WUDWWDWD�
FRQ�OD�VWURELOXULQD���/D�WHVL����GXH�DSSOLFD]LRQL�GHOOD�PLVFHOD�GL�]ROIR�H�D]R[\VWURELQ���LQYHFH��
VL� GLIIHUHQ]LD� SRVLWLYDPHQWH� HG� LQ� PRGR� VWDWLVWLFR� VLD� GDO� WHVWLPRQH� FKH� GDOOH� DOWUH� GXH� WHVL�
WUDWWDWH�� RWWHQHQGR� LO� ULVXOWDWR�PLJOLRUH� H� FRQIHUPDQGR� DQFKH� QHO� ����� OD� VLQHUJLD� WUD� OH� GXH�
VRVWDQ]H�DWWLYH�H�L� ORUR�PHFFDQLVPL�G¶D]LRQH��,�GDQQL�DO�FROOHWWR�HUDQR�JLj�HYLGHQWL�QHO�SULPR�
ULOLHYR��HVHJXLWR�LO����DJRVWR��/D�PDODWWLD�KD�SURJUHVVLYDPHQWH�DXPHQWDWR�OD�VXD�LQFLGHQ]D��SXU�
VHQ]D� DUULYDUH� DL� OLYHOOL� GHOO¶DQQR� SUHFHGHQWH� �WDEHOOD� ���� /H� WHVL� WUDWWDWH� PRVWUDQR� XQD�
VHSDUD]LRQH��VLD�LQ�WHUPLQL�QXPHULFL�FKH�VWDWLVWLFL��ULVSHWWR�DO�WHVWLPRQH�ILQ�GDO�SULPR�ULOLHYR��,O�
FRQWUROOR�RWWHQXWR�GDOOD�WHVL����]ROIR��q�OHJJHUPHQWH�LQIHULRUH�D�TXHOOR�GHOOH�WHVL���H����WUDWWDWH��
ULVSHWWLYDPHQWH�FRQ� LO� VROR�D]R[\VWURELQ�R�FRQ� OD�PLVFHOD�HVWHPSRUDQHD�GL�]ROIR�DGGL]LRQDWR�
DOOD�VWURELOXULQD��$QFKH�SHU�TXDQWR�FRQFHUQH�TXHVWR�SDUDPHWUR��OD�WHVL���HYLGHQ]LD�LO�ULVXOWDWR�
PLJOLRUH��SXU�LQ�DVVHQ]D�GL�ULOHYDQ]D�VWDWLVWLFD�ULVSHWWR�DOOD�WHVL�����/¶DQDOLVL�GHOOD�SURGX]LRQH�
�WDEHOOD����HYLGHQ]LD�FRPH�LO�WHVWLPRQH��SHU�O¶LPSDWWR�GHOOD�SDWRORJLD�IXQJLQD��DEELD�VXELWR�XQD�
IRUWH�OLPLWD]LRQH�VLD�LQ�WHUPLQL�TXDQWLWDWLYL�FKH�TXDOLWDWLYL��*UD]LH�DOOD�OLPLWDWD�SUHVVLRQH�GHOOD�
PDODWWLD��LO�IRUPXODWR�D�EDVH�GL�]ROIR��DSSOLFDWR�LQ�WUH�HSRFKH���q�VWDWR�LQ�JUDGR�GL�JDUDQWLUH�XQ�
RWWLPR�OLYHOOR�SURGXWWLYR��QHWWDPHQWH�VXSHULRUH�ULVSHWWR�DO� WHVWLPRQH�QRQ� WUDWWDWR��$QFRUD�SL��
HOHYDWH� H� SUDWLFDPHQWH� XJXDOL� WUD� ORUR�� VRQR� VWDWH� OH� SURGX]LRQL� GL� ULVRQH� H� L� SDUDPHWUL�
TXDOLWDWLYL��GHOOH�WHVL���H����/D�FRPSDUVD�WDUGLYD�GHL�VLQWRPL��DO�WHUPLQH�GHOOD�SULPD�GHFDGH�GL�
DJRVWR� QRQ� KD� SHUPHVVR� OD� GLIIHUHQ]LD]LRQH� WUD� OH� SDUFHOOH� WUDWWDWH� FRQ� OD� PLVFHOD� GL�
D]R[\VWURELQ�H�]ROIR�H�TXHOOH�WUDWWDWH�FRQ�OD�VROD�VWURELOXULQD��$QFKH�QHO�������QRQ�VRQR�VWDWL�
ULOHYDWL�VLQWRPL�GL�ILWRWRVVLFLWj�QHOOH�WHVL�WUDWWDWH�SRVWH�D�FRQIURQWR��
�
�
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7DEHOOD����5LVXOWDWL�GHOOD�SURYD�GHO�������LQFLGHQ]D�GL�3��RU\]DH�VXOOH�IRJOLH�

7HVL� (SRFD� 7UDWWDPHQWR� 'RVH�
/�KD�

,QFLGHQ]D�GHOOD�PDODWWLD�VXOOH�IRJOLH�����
�����
�

����
�

�����
�

�� 7HVWLPRQH�QRQ�WUDWWDWR� ����� D
� ����� D� ����� D�

�� $� $PLVWDU� �� ����� E� ����� E� ����� E�%� $PLVWDU� ��

��
$� 7KLRSURQ� ��

����� E� ����� E� ����� E�%� 7KLRSURQ� ��
&� 7KLRSURQ� ��

�� %� 7KLRSURQ���$PLVWDU� ������ ���� E� ����� F� ����� F�&� 7KLRSURQ���$PLVWDU� ������

$OOH� OHWWHUH�GLYHUVH�FRUULVSRQGRQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�SHU�S���������WHVW�
)LVKHU¶V�/6'���(SRFKH�H�GDWH�GL�DSSOLFD]LRQH��A = 30/6 (BBCH 21-25); B = 14/7 (BBCH 30-34); C = 1/8 (BBCH 40-45) 
�
7DEHOOD����5LVXOWDWL�GHOOD�SURYD�GHO�������LQFLGHQ]D�GL�3��RU\]DH�VXO�FROOHWWR��

7HVL� (SRFD� 7UDWWDPHQWR� 'RVH�
/�KD�

,QFLGHQ]D�GHOOD�PDODWWLD�VXO�FROOHWWR�����
������

�
������

�
������

�
�� 7HVWLPRQH�QRQ�WUDWWDWR� ����� D
� ����� D� ����� D�

�� $� $PLVWDU� �� ����� F� ����� EF� ����� F�%� $PLVWDU� ��

��
$� 7KLRSURQ� ��

����� E� ����� E� ����� E�%� 7KLRSURQ� ��
&� 7KLRSURQ� ��

�� %� 7KLRSURQ���$PLVWDU� ������ ����� F� ����� F� ����� F�&� 7KLRSURQ���$PLVWDU� ������

$OOH� OHWWHUH�GLYHUVH�FRUULVSRQGRQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�SHU�S���������WHVW�
)LVKHU¶V�/6'���(SRFKH�H�GDWH�GL�DSSOLFD]LRQH��A = 30/6 (BBCH 21-25); B = 14/7 (BBCH 30-34); C = 1/8 (BBCH 40-45) 
�
7DEHOOD����5LVXOWDWL�GHOOD�SURYD�GHO�������UHVD�DOOD�ODYRUD]LRQH�H�SURGX]LRQH��

7HVL� (SRFD� 7UDWWDPHQWR� 'RVH�
/�KD�

3URGX]LRQL�H�UHVH�

7�KD�
�

*OREDOH�
����
�

,QWHUD�
����
�

�� 7HVWLPRQH�QRQ�WUDWWDWR� ����� F
� ����� E� �������� E�

�� $� $PLVWDU� �� ����� D� ����� D� ����� D�%� $PLVWDU� ��

��
$� 7KLRSURQ� ��

����� E� ����� D� ����� D�%� 7KLRSURQ� ��
&� 7KLRSURQ� ��

�� %� 7KLRSURQ���$PLVWDU� ������ ����� D� ����� D� ����� D�&� 7KLRSURQ���$PLVWDU� ������

$OOH� OHWWHUH�GLYHUVH�FRUULVSRQGRQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�SHU� S���������WHVW�
)LVKHU¶V�/6'���(SRFKH�H�GDWH�GL�DSSOLFD]LRQH��$� �������%%&+���������%� �������%%&+����
�����&� ������%%&+��������
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&21&/86,21,�
/¶DQDOLVL� FRPSOHVVLYD� GHL� GDWL� RWWHQXWL� GDOOH� VSHULPHQWD]LRQL�� SHUDOWUR� FRQGRWWH� LQ� XQ�

DPELHQWH�SHGRFOLPDWLFR�PROWR�IDYRUHYROH�DOOD�PDODWWLD��KD�FRQVHQWLWR�GL�ULDIIHUPDUH�O¶HOHYDWD�
DWWLYLWj�GL�D]R[\VWURELQ��H�GHOOH�VWURELOXULQH� LQ�JHQHUDOH��QHL�FRQIURQWL�GL�3\ULFXODULD�RU\]DH��
DJHQWH�FDXVDOH�GHO�EUXVRQH�GHO�ULVR��
/¶DSSOLFD]LRQH�GHO�IRUPXODWR�D�EDVH�GL�]ROIR��7KLRSURQ��GD�VROR��SXz�GLYHQWDUH�OD�VWUDWHJLD�GL�

ULIHULPHQWR�SHU� OD�SURGX]LRQH�GL� ULVR�ELRORJLFR�� LQ�TXDQWR�FDSDFH�GL�JDUDQWLUH�DOPHQR�LO�����
GHO�FRQWUROOR�GHO�SURGRWWR�FKLPLFR�GL�ULIHULPHQWR��
,QROWUH��O¶HIIHWWR�VLQHUJLFR�FKH�VL�RWWLHQH�PLVFHODQGROR�FRQ�XQD�VWURELOXULQD�FRPPHUFLDOH�SXz�

UDSSUHVHQWDUH� XQ¶LQWHUHVVDQWH� SRWHQ]LDPHQWR� GHOOD� VWUDWHJLD� GL� GLIHVD� QHOOD� FROWLYD]LRQH�
FRQYHQ]LRQDOH��




