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1HO� ELHQQLR� ���������� q� VWDWD� DOOHVWLWD� LQ� 7UHQWLQR� XQD� SURYD� VSHULPHQWDOH� SHU� YDOXWDUH�
O¶DWWLYLWj�GHO�VLHUR�GL� ODWWH��VRWWRSURGRWWR�GHOO¶LQGXVWULD�FDVHDULD��QHO�FRQWHQLPHQWR�GHL�VLQWRPL�
GL� EXWWHUDWXUD� DPDUD� GHO�PHOR�� ,Q� XQ�PHOHWR� FY�7RS�5HG� VRQR� VWDWH� FRQIURQWDWH� TXDWWUR� WHVL�
WUDWWDWH� ULVSHWWLYDPHQWH� FRQ� XQD� VRVSHQVLRQH� GL� VLHUR� GL� ODWWH� LQ� SROYHUH� DO� ���� FRQ� H� VHQ]D�
DJJLXQWD� GL� UDPH� �3ROWLJOLD� 'LVSHUVV���� VLHUR� GL� ODWWH� DO� ���� XQ� FRQFLPH� D� EDVH� GL� FDOFLR�
�&DOF\SLW���H�XQD�WHVL� WHVWLPRQH�QRQ�WUDWWDWD��,� WUDWWDPHQWL�VRQR�VWDWL�HIIHWWXDWL�RJQL����JLRUQL�
GXUDQWH� LO� SHULRGR� GL� PDWXUD]LRQH� GHL� IUXWWL� SHU� XQ� WRWDOH� GL� TXDWWUR�� ,� ULVXOWDWL� KDQQR�
FRQIHUPDWR� O¶HIILFDFLD� GHL� WUDWWDPHQWL� FRQ� VLHUR� GL� ODWWH� DO� ��� QHO� ULGXUUH�� LQ� HQWUDPEH� OH�
DQQDWH�� L� VLQWRPL� GL� EXWWHUDWXUD� LQ� FDPSR� ULVSHWWR� DO� WHVWLPRQH� QRQ� WUDWWDWR�� FRQ� YDORUL�
HTXLSDUDELOL� D� TXHOOL� RWWHQXWL� FRQ� OD� FRQFLPD]LRQH� FDOFLFD�� ,O� VLHUR� GL� ODWWH� SRWUHEEH�
UDSSUHVHQWDUH�XQ¶LQWHUHVVDQWH�DOWHUQDWLYD�SHU�LO�FRQWHQLPHQWR�GHOOD�EXWWHUDWXUD�DPDUD�GHO�PHOR�
DQFKH� QHOO¶RWWLFD� GL� XQD� JHVWLRQH� RWWLPL]]DWD� GHJOL� VFDUWL� DOLPHQWDUL� H� FRQWULEXLUH� FRVu� DOOD�
UHDOL]]D]LRQH�GL�XQ�PRGHOOR�GL�HFRQRPLD�FLUFRODUH�� 
3DUROH�FKLDYH��Malus x domenstica��ILVLRSDWLD��YDORUL]]D]LRQH�VFDUWL��DJULFROWXUD�VRVWHQLELOH��
�
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$�WZR�\HDU�ILHOG�WULDO�����������ZDV�FDUULHG�RXW�LQ�7UHQWLQR��QRUWKHUQ�,WDO\��WR�HYDOXDWH�ZKH\�
HIILFDF\�DJDLQVW�DSSOH�IUXLW�ELWWHU�SLW��7KLV�VWXG\�DLPHG�WR�DQ�DJULFXOWXUDO�YDORUL]DWLRQ�RI�GULHG�
ZKH\�DV�E\�SURGXFWV� IURP� WKH�PDQXIDFWXUH�RI�FKHHVH�� ,Q� DQ�DSSOH�RUFKDUG�FY�7RS�5HG� IRXU�
WUHDWPHQWV� ZHUH� FRPSDUHG�� WZR�PL[WXUHV� RI� ZKH\� DW� ���� ZLWK� DQG� ZLWKRXW� D� FRSSHU� EDVHG�
SURGXFW� �3ROWLJOLD� 'LVSUHVV���� D� PL[WXUH� RI� ZKH\� DW� ��� DQG� D� FDOFLXP� EDVHG� IHUWLOL]HU�
�&DOF\SLW����8QWUHDWHG�SORWV�ZHUH� LQFOXGHG� LQ� WKH�FRPSDULVRQ��)RXU� IROLDU� DSSOLFDWLRQV� DW����
GD\V� WLPLQJ�� ZHUH� FDUULHG� RXW� GXULQJ� IUXLW� ULSHQLQJ� SHULRG�� :KH\� DW� ��� DQG� FDOFLXP�
IHUWLOL]DWLRQ� VKRZHG� VLPLODU� JRRG� HIILFDF\� UHVXOWV� DJDLQVW� ELWWHU� SLW� LI� FRPSDUHG� WR� XQWUHDWHG�
WUHHV��:KH\� FRXOG� UHSUHVHQW� DQ� LQWHUHVWLQJ� SURGXFW� WR� PDQDJH� ELWWHU� SLW� RI� DSSOH� IUXLW�� 7KH�
DJULFXOWXUDO� UHXVH� RI� LQGXVWULDO�ZKH\� UHVXOWLQJ� IURP� FKHHVH�PDQXIDFWXUH� FRXOG� EH� D� VXLWDEOH�
RSWLRQ� IRU� LWV� GLVSRVDO� DQG� PDQDJHPHQW� DQG� LW� SUHVHQWV� DWWUDFWLYH� DGYDQWDJHV� IURP� WKH�
HFRQRPLF�DQG�SROOXWLRQ�FRQWURO�YLHZSRLQWV��
.H\ZRUGV�� Malus x domenstica�� SK\VLRORJLFDO� GLVRUGHU�� ZDVWH� PDQDJHPHQW�� VXVWDLQDEOH�
DJULFXOWXUH��

,1752'8=,21(�
,O�VLHUR�GL� ODWWH�q�XQ�UHVLGXR� OLTXLGR�GHOO¶DWWLYLWj�GL� WUDVIRUPD]LRQH�GHO� ODWWH�GL�YDFFD�SHU� OD�

SURGX]LRQH�GL�IRUPDJJL��/D�SURGX]LRQH�GL�VLHUR�DYYLHQH�LQ�TXDQWLWj�ULOHYDQWH��VWLPDWD�LQ�FLUFD���
PLOLRQL� GL� W�DQQR� GLIIXVD� WUD� JOL� ROWUH� ����� FDVHLILFL� QD]LRQDOL� �&RPHJQD�� ������� /D� VXD�
GHVWLQD]LRQH�QHO� QRVWUR�3DHVH�q�� WUDGL]LRQDOPHQWH��TXHOOD�GL�HVVHUH� LPSLHJDWR�FRPH�DOLPHQWR�
SHU�O¶DOOHYDPHQWR�GL�VXLQL�H�VROR�XQD�PLQLPD�SDUWH�q�GHVWLQDWD�FRPH�PDWHULD�SHU�O¶RWWHQLPHQWR�
GL� DOLPHQWL� H� IDUPDFL�� ,O� VLHUR� q� XQD� PDWULFH� FRPSOHVVD� H� OD� VXD� FRPSRVL]LRQH� FKLPLFD� H�
PLFURELRORJLFD� q� YDULDELOH� D� VHJXLWR� GHL� SURFHVVL� ODYRUDWLYL� D� FXL� q� VRWWRSRVWR� LO� ODWWH� �VRQR�
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VWLPDWL�DOPHQR������WLSL�GLYHUVL�GL�IRUPDJJL�D�OLYHOOR�QD]LRQDOH���*RQ]iOH]�6LVR���������1HJOL�
DQQL��D�VHJXLWR�GL�XQ�QHWWR�ULGLPHQVLRQDPHQWR�GHJOL�DOOHYDPHQWL�VXLQLFROL�H�DG�XQD�PDJJLRUH�
VWULQJHQ]D� GHOOH� OHJJL� FKH� UHJRODQR� OR� VPDOWLPHQWR� GHL� UHIOXL� LQGXVWULDOL� SRWHQ]LDOPHQWH�
LQTXLQDQWL�� VL� q�DVVLVWLWR�DG�XQ�DFXLUVL�GHO�SUREOHPD�GHOOR� VPDOWLPHQWR�GHO� VLHUR�GL� ODWWH�� FKH�
YLHQH� SHUFHSLWR� SL�� FRPH� XQ� SUREOHPD� LQ� WHUPLQL� DPELHQWDOL� HG� HFRQRPLFL� FKH� FRPH� XQD�
SRWHQ]LDOH� ULVRUVD� GD� YDORUL]]DUH� �3DULVL�� ������� 8QD� IUD]LRQH� GHO� SURGRWWR� YLHQH� HVVLFFDWD�
�VWDELOL]]D]LRQH� WHUPLFD�� SHU� SURGXUUH� SROYHUL� FRVWLWXLWH� SULQFLSDOPHQWH� GD� ODWWRVLR�� VDOL�
PLQHUDOL� H� SURWHLQH� GD� GHVWLQDUH� SULQFLSDOPHQWH� DOO¶LQGXVWULD� PDQJLPLVWLFD� �9HFFKLD�� �������
$WWXDOPHQWH�LO�VLHUR�GL�ODWWH�q�DQQRYHUDWR�WUD�OH�VRVWDQ]H�GL�EDVH�XWLOL]]DELOL�LQ�DJULFROWXUD��DUW��
�� GHO� UHJ��&(� Q����������� DUW���� GHO� UHJ��&(� �����������5HJ�� GL� HVHFX]LRQH�8(�����������
�0DUDQGROD����������
1RQ� VRQR�PROWL� JOL� DUWLFROL� VFLHQWLILFL� VXOO¶XWLOL]]R� H� VXJOL� HIIHWWL� GHOOD� GLVWULEX]LRQH� GHOOH�

SROYHUL�GL�VLHUR�GL� ODWWH� LQ�DJULFROWXUD�H� LQ�SDUWLFRODUH�QRQ�ULVXOWHUHEEHUR� LQIRUPD]LRQL�DOFXQH�
VXOO¶LPSLHJR�SHU�LO�FRQWUROOR�GHOOD�EXWWHUDWXUD�DPDUD�GHO�PHOR��
/D� EXWWHUDWXUD� DPDUD� q� XQ� GLVWXUER� ILVLRORJLFR� DVVRFLDWR� SULQFLSDOPHQWH� D� XQD� FDUHQ]D� GL�

&DOFLR�QHL� IUXWWL�FKH�QH� ULGXFH�QRWHYROPHQWH� OD�TXDOLWj��6L�PDQLIHVWD�VXOOD�EXFFLD�GHOOH�PHOH��
VRSUDWWXWWR� QHOOD� ]RQD� FDOLFLQD�� VRWWR� IRUPD� GL� DUHH� FLUFRODUL� GHSUHVVH� GL� ���� PP� GL� FRORUH�
EUXQR�SHU� DFFXPXOR� VRWWRVWDQWH� GL� WHVVXWR�PRUWR�� ,O�PHFFDQLVPR�FKH�GHWHUPLQD� OD� FRPSDUVD�
GHL�VLQWRPL�QRQ�q�VWDWR�PDL�FKLDULWR�LQ�PRGR�HVDXVWLYR�QRQRVWDQWH�L�QXPHURVL�VWXGL�VSHFLILFL�DO�
ULJXDUGR��)HUJXVRQ�H�:DWNLQV��������-HPULü�HW�DO.���������2OWUH�DO�&D��DOWUL�IDWWRUL�HQWUHUHEEHUR�
LQ�JLRFR�QHO�GHWHUPLQDUH�OD�FRPSDUVD�GHOOD�ILVLRSDWLD�FRPH�OD�FRQFHQWUD]LRQH�GL�DOWUL�HOHPHQWL�
QXWULWLYL�� LQ� SDUWLFRODUH� 3� H�0J�� LO� UXROR� VYROWR� GDOOD� FXOWLYDU� H� GDO� SRUWDLQQHVWR�� O¶HTXLOLEULR�
YHJHWR�SURGXWWLYR�GHOOD�SLDQWD�H�OH�FRQGL]LRQL�GL�FRQVHUYD]LRQH�GHOOD�IUXWWD�LQ�SRVW�UDFFROWD��/D�
EXWWHUDWXUD� DPDUD� VL� VYLOXSSD� SULQFLSDOPHQWH� GXUDQWH� OD� IDVH� GL� FRQVHUYD]LRQH� GHOOH�PHOH� LQ�
PDJD]]LQR��WXWWDYLD�O
DOWHUD]LRQH�LQL]LD�LQ�FDPSR�GXUDQWH�OD�IDVH�GL�PDWXUD]LRQH�GHL�IUXWWL�SULPD�
GHOOD�UDFFROWD��-HPULü�HW�DO.���������
$O� ILQH�GL� LQGDJDUH� VXOOD�SRVVLELOLWj�GL�XVR�GHOOD�SROYHUH�GL� VLHUR�GL� ODWWH�SURYHQLHQWH�GDOOD�

ODYRUD]LRQH�GHO�IRUPDJJLR��VL�q�GXQTXH�DOOHVWLWD�XQD�VSHULPHQWD]LRQH�GHOOD�GXUDWD�GL�GXH�DQQL�
������H�������SHU�OD�JHVWLRQH�GHOOD�EXWWHUDWXUD�GHO�PHOR���
�

0$7(5,$/,�(�0(72',�
/D� SURYD� q� VWDWD� UHDOL]]DWD� D� 0H]]RFRURQD� �ORFDOLWj� 3LRYL�� LQ� 3URYLQFLD� GL� 7UHQWR�� LQ� XQ�

PHOHWR� GL� GLFLDQQRYH� DQQL�� FY� 7RS� 5HG�� LUULJDWR�� FRQ� VHVWR� GL� LPSLDQWR� �� ;� ���� P��
SDUWLFRODUPHQWH�VRJJHWWR�DOOD�EXWWHUDWXUD�DPDUD���
,O�SURWRFROOR�VSHULPHQWDOH�SUHYHGHYD�OD�GLVWULEX]LRQH�GL�VRVSHQVLRQL�GL�VLHUR�GL�ODWWH�D�GLYHUVD�

FRQFHQWUD]LRQH�XWLOL]]DQGR�XQD�SROYHUH�RWWHQXWD�GDOO¶HVVLFDPHQWR�GHO� VLHUR�GL� ODWWH� VFUHPDWR��
UHVLGXDWR�GDOO¶DWWLYLWj� FDVHDULD� H� FRQWHQHQWH� L� TXDQWLWDWLYL� GL� ODWWRVLR�� SURWHLQH� H� VDOL�PLQHUDOL�
ULSRUWDWL�LQ�WDEHOOD����
�
7DEHOOD����3ULQFLSDOL�FDUDWWHULVWLFKH�FRVWLWXWLYH�����GHO�VLHUR�GL�ODWWH�LQ�SROYHUH�XWLOL]]DWR�

)H��0R��0Q��%��=Q��&X��12���

�

(UD� SUHYLVWR� LO� FRQIURQWR� WUD� TXDWWUR� WHVL�� GXH� VRVSHQVLRQL� GL� VLHUR� LQ� SROYHUH� DO� ����
ULVSHWWLYDPHQWH�FRQ�H�VHQ]D�O¶DJJLXQWD�GL�UDPH��3ROWLJOLD�'LVSHUVV����XQD�VRVSHQVLRQH�GL�VLHUR�
GL�ODWWH�DO�����XQD�PLVFHOD�GL�FRQFLPH�OLTXLGR�VSHFLILFR�SHU�OD�SUHYHQ]LRQH�GHOOH�ILVLRSDWLH�GD�
&D�FDUHQ]D��&DOF\SLW����(UD�LQROWUH�SUHVHQWH�XQD�WHVL�WHVWLPRQH�QRQ�WUDWWDWD��WDEHOOD�����

/DWWRVLR� $F��ODWWLFR� 3URWHLQH� 8PLGLWj� S+� .� 32���� &O�� 1D�� &D�� 62���� 0J� 1+��� $OWUR�

��� ���� ��� ������ �������� ���� ���� ���� ���� ���� ���� ���� �����
��
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2JQL�WHVL��FRVWLWXLWD�FLDVFXQD�GD�XQD�SDUFHOOD�GL�GLHFL�SLDQWH�RPRJHQHH��HUD�UHSOLFDWD�TXDWWUR�
YROWH�FRQ�GLVSRVL]LRQH�VHFRQGR�XQR�VFKHPD�VSHULPHQWDOH�D�EORFFKL�UDQGRPL]]DWL��(UD�HVFOXVR�
GDOOH�QRUPDOL�SUDWLFKH�DJURQRPLFKH� O¶XVR�GL�SURGRWWL� FKH�DYUHEEHUR�SRWXWR� LQIOXLUH� VXOO¶HVLWR���
GHO�VDJJLR��/H�DSSOLFD]LRQL�DYYHQLYDQR�RJQL����JLRUQL�FLUFD��D�SDUWLUH�GDOOR�VWDGLR�GL�%%&+����
�LQL]LR� PDWXUD]LRQH�� FRPSDUVD� GHO� FRORUH� WLSLFR� SHU� OD� FXOWLYDU��� PHGLDQWH� DWRPL]]DWRUH�
SURIHVVLRQDOH� D� VSDOOD� FRQ� PRWRUH� GXH� WHPSL� �PRG�� 6ROR� ����� QHO� ����� H� PHGLDQWH�
DWRPL]]DWRUH�WUDLQDWR��PRG��'LHWHU�:DLEO�45��QHO�������1HO�������LO�JLRUQR����OXJOLR��q�VWDWR�
DSSOLFDWR�VXOO¶LQWHUR�DSSH]]DPHQWR�RVSLWDQWH�OD�SURYD�XQ�WUDWWDPHQWR�D�EDVH�GL�&DOF\SLW��6L�q�
GHFLVR� FRPXQTXH� OD� SURVHFX]LRQH� GHOO¶HVSHULPHQWR�� 1RQ� VL� VRQR� ULVFRQWUDWL� LQ� DOFXQ� FDVR�
SUREOHPL�GL�PLVFLELOLWj�SHU�L�SURGRWWL�LPSLHJDWL��/D�PRGDOLWj�GL�WUDWWDPHQWR��D�YROXPH�G¶DFTXD�
GL����K/�KD��SUHYHGHYD� OD�FRPSOHWD�EDJQDWXUD�GHOOH�SLDQWH� VLQR�DO� OLPLWH�GHO� JRFFLRODPHQWR��
HYLWDQGR� GL� WUDWWDUH� GXUDQWH� OH� RUH� SL�� FDOGH� GHOOD� JLRUQDWD�� /D� FROWXUD� QRQ� PRVWUDYD� PDL�
VLQWRPL�GL�VWUHVV�GRYXWL�D�FOLPD�VIDYRUHYROH�R�D�VFDUVLWj�GL�HOHPHQWL�QXWULWLYL�R�DFTXD����

�

7DEHOOD�����7HVL�FRQIURQWDWH�QHOOH�GXH�SURYD�����������

7HVL�� 3URGRWWR� )RUPX������
OD]LRQH� 'RVH�KD�

7HVWLPRQH�Q�W�� �� �� ��
6LHUR�GL�ODWWH������ 6LHUR�GL�ODWWH� :3� ���NJ�
6LHUR�GL�ODWWH��������
5DPH�

6LHUR�GL�ODWWH������3ROWLJOLD�'LVSHUVV�
�VROIDWR�&X������ �:3��:*��� ���NJ��������NJ������

6LHUR�GL�ODWWH������ 6LHUR�GL�ODWWH� :3� ���NJ�
&DOFLR� &DOF\SLW������&D2��������%�� 6/� ��/�
�

$G� RJQL� WUDWWDPHQWR� VL� UHJLVWUDYDQR� JOL� HYHQWXDOL� SUREOHPL� GL� ILWRWRVVLFLWj�� ,Q� HQWUDPEH� OH�
SURYH��DOOD�UDFFROWD��VRQR�VWDWH�VFHOWH�GXH�SLDQWH�UDSSUHVHQWDWLYH�SHU�SDUFHOOD�H�VL�q�YDOXWDWR�OD�
SHUFHQWXDOH�GL� IUXWWL�YLVLYDPHQWH�EXWWHUDWL� LQ�SLDQWD� �QHO������YHQLYD�UHJLVWUDWR�DQFKH� LO�SHVR�
PHGLR� WRWDOH� GHL� IUXWWL��� 8Q� FDPSLRQH� XQLIRUPH� H� UDSSUHVHQWDWLYR� GL� IUXWWL� DVLQWRPDWLFL� SHU�
SDUFHOOD�HUD�TXLQGL�WUDVIHULWR�LQ�ODERUDWRULR�SHU�OH�DQDOLVL�TXDQWLWDWLYH�H�TXDOLWDWLYH��7UHQWD�PHOH�
VRQR�VWDWH�XWLOL]]DWH�SHU�OD�VWLPD�YLVLYD�GHO�FRORUH��,�FDW���VXSHUILFLH�FRORUDWD��������,,�FDW�����
�����H� OD�PLVXUD]LRQH�GHO�JUDGR�GL�GXUH]]D��PHGLDQWH� O¶XWLOL]]R�GL�XQ�SHQHWURPHWUR�GLJLWDOH�
SHU� IUXWWD� �7XURQL�� PRG�� �����63��� 1HO� ����� VL� q� DJJLXQWD� XQD� YDOXWD]LRQH� VXOO¶HYHQWXDOH�
SUHVHQ]D� GL� IXPDJJLQL�� UXJJLQRVLWj� R� DOWUL� GLIHWWL� HVWHWLFL� �LPEUDWWDPHQWR��� 'XH� FDVVHWWH� SHU�
SDUFHOOD� SUHSDUDWH� LQ� PRGR� XQLIRUPH�� FRQWHQHQWL� FLUFD� WUHQWD� IUXWWL� DVLQWRPDWLFL� FLDVFXQD�
SURYHQLHQWL�GD�SL��SLDQWH��HUDQR�WHQXWH�LQ�PDJD]]LQR�D�WHPSHUDWXUD�DPELHQWH��FLUFD����&��SHU�
OD�IDYRULUH�OD�FRPSDUVD�GL�VLQWRPL�VXSHUILFLDOL�GL�EXWWHUDWXUD�GXUDQWH�XQ�SHULRGR�SUHVWDELOLWR�GL�
shelf-life� GL� ���JLRUQL�� ,� IUXWWL� FKH� VYLOXSSDYDQR�PDUFHVFHQ]D� HUDQR� UHJLVWUDWL� HG� HOLPLQDWL�� ,O�
7HVW� FKL� TXDGUDWR� GL� 3HDUVRQ� q� VWDWR� LPSLHJDWR�� SHU� YDOXWDUH� O¶HYHQWXDOH� LQIOXHQ]D� GHL�
WUDWWDPHQWL�VXO�FRORUH�H�LO�GDQQR�HVWHWLFR�GHL�IUXWWL��7XWWL�L�GDWL�TXDQWLWDWLYL��TXDQGR�QHFHVVDULR��
VRQR�VWDWL�WUDVIRUPDWL��ORJ;����H�DQDOL]]DWL�PHGLDQWH�$QRYD�H�VXFFHVVLYR�WHVW�GL�7XNH\�SHU�OD�
VHSDUD]LRQH�GHOOH�PHGLH�WUD�L�JUXSSL��VRIWZDUH�XWLOL]]DWR�6WDWLVWLFD�YHU�������
�

5,68/7$7,��
/H�FRQGL]LRQL�FOLPDWLFKH�UHJLVWUDWH�QHO������H�QHO������GXUDQWH�LO�SHULRGR�GHOOH�DSSOLFD]LRQL�

GHL�SURGRWWL�LQ�VWXGLR��KDQQR�PRVWUDWR�LQ�JHQHUDOH�YDORUL�QHL�OLPLWL�GHOOH�PHGLH�VWDJLRQDOL�VHQ]D�
GHWHUPLQDUH�SDUWLFRODUL�ULSHUFXVVLRQL�VXOOD�SURGX]LRQH���
1HO������OD�UDFFROWD�q�DYYHQXWD�LO�JLRUQR����DJRVWR��1HOOD�WHVL�WHVWLPRQH�LO�QXPHUR�PHGLR�GL�

IUXWWL� WRWDOL� SHU� SLDQWD� HUD� ������ FRQ� FLUFD� O¶��� GHOOH� PHOH� FKH� PDQLIHVWDYDQR� L� VLQWRPL� GL�
EXWWHUDWXUD��1RQ�GLIIHULYDQR�WXWWH�OH�DOWUH�WHVL�FRQ�XQ�QXPHUR�GL�PHOH�WRWDOL�SLDQWD�YDULDELOH�GD�
�������&DOF\SLW��D��������VLHUR������/D�SHUFHQWXDOH�GHL� IUXWWL�EXWWHUDWL�HUD� SHU� OH� WHVL� WUDWWDWH�
VLPLOH� D� TXHOOD� UHJLVWUDWD� VXO� WHVWLPRQH� WUDQQH� SHU� OD� WHVL� VLHUR� ��� GRYH� VL� UHJLVWUDYD� XQD�
SHUFHQWXDOH�VHQVLELOPHQWH�SL��EDVVD���������WDEHOOD�����,�YDORUL�PHGL�GL�GXUH]]D�GHL�IUXWWL�HUDQR�
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VLPLOL� SHU� WXWWH� OH� WHVL�� WXWWDYLD� TXHOOH� WUDWWDWH� FRQ� VLHUR� GL� ODWWH� DO� �� H� ��� H� FRQ� FDOFLR�
PRVWUDYDQR�L�YDORUL�SL��DOWL��,�WUDWWDPHQWL�D�EDVH�GL�VLHUR�DO���H����PRVWUDYDQR�XQD�IUHTXHQ]D�
PLQRUH�GL�IUXWWL�FRORUDWL�GL�,�FDW���FLUFD�����H�����ULVSHWWLYDPHQWH��ULVSHWWR�DOOH�DOWUH�WHVL�GRYH�
LO�YDORUH�HUD�LQWRUQR�D������
�

7DEHOOD����9DORUL�PHGL�GL�DOFXQL�SDUDPHWUL�ELRPHWULFL�GHL�IUXWWL�DOOD�UDFFROWD�QHOOD�SURYD������
7HVL�WUDWWDPHQWL� 1��PHOH�

WRWDOL�SLDQWD�
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/¶DSSRUWR�GL�&D�SXz�DYYHQLUH�VRWWR�YDULH�IRUPH�H�FRPELQD]LRQL��,Q�ELEOLRJUDILD�VRQR�SUHVHQWL�
ULFHUFKH� VX� DSSOLFD]LRQL� IRJOLDUL� GL� FORUXUR� GL� &D� �&D&O���� IDULQH� GL� JXVFLR� GL� PROOXVFKL��
FDUERQDWR�GL�&D��&D&2����&D�H�DPLQRDFLGL�FKH�WHVWLPRQLHUHEEHUR�XQD�FHUWD�HIILFDFLD�GL�TXHVWL�
LQWHUYHQWL�QHO� ULGXUUH� L�VLQWRPL�GL�EXWWHUDWXUD�H�DXPHQWDUH� OD�GXUH]]D�GHL� IUXWWL� �-HPULü�HW�DO.��
�������1XPHURVL�DXWRUL�WXWWDYLD�FRQFOXGRQR�FKH�SHU�LO�PDQLIHVWDUVL�GHO�TXDGUR�VLQWRPDWRORJLFR�
ROWUH�DOOD�SUHVHQ]D�GL�XQD�FHUWD�TXDQWLWj�GL�&D�QHL�IUXWWL��q�DOWUHWWDQWR�LPSRUWDQWH�LO�VXR�UDSSRUWR�
FRQ�DOWUL�HOHPHQWL�FRPH�.��1��3��0J�H�0Q��%HQ��������%LãNXS�HW�DO���������3RUUR�HW�DO.��������
-HPULü�HW�DO.���������
�,O� VLHUR� GL� ODWWH�� VH� FRPSDUDWR� DG� DOWUL� VRWWRSURGRWWL� H� VRVWDQ]H� GL� VFDUWR�� UDSSUHVHQWD� XQD�

GLVFUHWD� IRQWH� GL� VRVWDQ]H� QXWULWLYH� FRPH� 1�� .�� 3�� &D��0J�� FKH� SRVVRQR� VYROJHUH� XQ� UXROR�
LPSRUWDQWH�QHOOD�UHJROD]LRQH�GHOOD�FUHVFLWD�GHOOH�SLDQWH��5REELQV�HW�DO.���������
,�ULVXOWDWL�VFDWXULWL�GD�TXHVWD�HVSHULHQ]D�FRQVHQWRQR�GL�IDUH�DOFXQH�SUHOLPLQDUL�FRQVLGHUD]LRQL�

VX�XQ�SRVVLELOH�LPSLHJR�GHO�VLHUR�GL�ODWWH�LQ�XQ�PHOHWR��LQ�SURGX]LRQH��SHU�OD�SUHYHQ]LRQH�GHOOD�
EXWWHUDWXUD��
/D�GLVWULEX]LRQH�VXOOH�SLDQWH�FXOWLYDU�7RS�5HG�GHO�VLHUR�GL�ODWWH�DO�����RJQL�TXDWWRUGLFL�JLRUQL�

FLUFD� H� SHU� XQ� PDVVLPR� GL� TXDWWUR� WUDWWDPHQWL�� SRWUHEEH� ULYHODUVL� XQD� WHFQLFD� YDOLGD� H�
WUDVIHULELOH� LQ� FDPSR�� HTXLSDUDELOH� DOOD� FRQFLPD]LRQH� FDOFLFD� QRUPDOPHQWH� DGRWWDWD� D� OLYHOOR�
ORFDOH�� 1RQ� VDUHEEHUR� LQIOXHQ]DWL� QHJDWLYDPHQWH� SDUDPHWUL� FRPH� OD� UHVD� GHOOD� SLDQWD�� OD�
GXUH]]D�GHL�IUXWWL�H�OD�ORUR�FRQVHUYD]LRQH�LQ�PDJD]]LQR��/H�DQDOLVL�GHOOD�PDWULFH�LPSLHJDWD��GHL�
IUXWWL� H�GHOOH� IRJOLH�GXUDQWH� OD� VWDJLRQH� YHJHWDWLYD�� IRUQLUHEEHUR�DOWUHVu�SUH]LRVH� LQIRUPD]LRQL�
VXOO¶HIIHWWLYR�DSSRUWR�QXWUL]LRQDOH�GHL�WUDWWDPHQWL�DOOD�SLDQWD���
/¶LQWULQVHFD�VDOLQLWj��GRYXWD�DL�FRVWLWXHQWL�GHO�ODWWH�H�DO�SURFHVVR�SURGXWWLYR�GHO�IRUPDJJLR��LO�

SRVVLELOH�VYLOXSSR� LQ�DOFXQH�VLWXD]LRQL�GL�PDFFKLH�H� IXPDJJLQL�VXOOD�YHJHWD]LRQH�H�VXL� IUXWWL��
FRQ�ULSHUFXVVLRQL�VXOOD�FRORUD]LRQH��XQ�IRUWH�RGRUH�GL�DFLGR�EXWLUULFR��FRQ�DWWUDWWLYLWj�YHUVR�JOL�
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