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5(680(1
/D�FROHFFLyQ�H[�VLWX�GH�3��QLJUD HQ�(VSDxD��FRQVWLWXLGD�DFWXDOPHQWH�SRU�����FORQHV�SURFHGHQWHV�GHODV�FXHQFDV�GHO�(EUR��'XHUR�\�7DMR��HVWi�VLHQGR�REMHWR�GH�HVWXGLRV�RULHQWDGRV�D� OD�HYDOXDFLyQ�GH�ODYDULDFLyQ�JHQpWLFD�GH�OD�HVSHFLH�D�QLYHO�QDFLRQDO�\�HXURSHR��6H�SUHVHQWDQ�ORV�UHVXOWDGRV�UHIHULGRV�D�ODFDUDFWHUL]DFLyQ�PRUIROyJLFD�H�LVRHQ]LPiWLFD�GH�����GH�HVWRV�FORQHV��$�QLYHO�PRUIROyJLFR��VH�DSUHFLDQGLIHUHQFLDV�FXDQWLWDWLYDV�HQ�HO� WDPDxR�GH� ODV�KRMDV� \� SHFLROR�HQWUH� ODV�GLVWLQWDV� ]RQDV�GH�PXHVWUHRSDUD�3��QLJUD PLHQWUDV�TXH� ORV�PLVPRV�WLSRV�GH�KRMDV��HQ�FXDQWR�D� IRUPD��HVWiQ�SUHVHQWHV�HQ�FDGDXQD� GH� ODV� FXHQFDV�� (O� HVWXGLR� GH� LVRHQ]LPDV� UHYHOD� XQ� EDMR� QLYHO� GH� GLYHUVLGDG� JHQpWLFD� HQ� ODFROHFFLyQ�GH�3��QLJUD��/D�GLVWDQFLD�JHQpWLFD�HVWLPDGD�HQWUH� ORV�JHQRWLSRV�GHO�(EUR�\�GHO�'XHUR�7DMRUHYHOD�XQD�JUDQ�VLPLOLWXG�HQWUH�ODV�SREODFLRQHV�HVWXGLDGDV�
3$/$%5$6�&/$9(��3RSXOXV�QLJUD��FRQVHUYDFLyQ�H[�VLWX��LVRHQ]LPDV��FDUDFWHUL]DFLyQ�PRUIROyJLFD�GLYHUVLGDG�JHQpWLFD�
6800$5<
7KH�6SDQLVK�H[�VLWX�FROOHFWLRQ�RI�3RSXOXV�QLJUD LV�FRPSRVHG��FXUUHQWO\��E\�����FORQHV�IURP�WKH�WKUHHPDLQ�ULYHU�EDVLQV� LQ�6SDLQ��(EUR��'XHUR�DQG�7DMR��6WXGLHV�RQ�JHQHWLF�YDULDWLRQ�RI�3��QLJUD DUH�EHLQJFDUULHG�RXW�DW�QDWLRQDO�DQG�(XURSHDQ�OHYHO��5HVXOWV�RI�PRUSKRORJLFDO�DQG�LVR]\PH�FKDUDFWHULVDWLRQ�RI����FORQHV� IURP� WKLV�FROOHFWLRQ�DUH�SUHVHQWHG��0RUSKRORJLFDO� WUDLWV� VKRZ�TXDQWLWDWLYH�GLIIHUHQFHV� IRUOHDI�VL]H�LQ�3��QLJUD FRPLQJ�RI�GLIIHUHQW�ULYHU�EDVLQV��7KHVH��GLIIHUHQFHV�GR�QRW�H[LWV�IRU�OHDI�VKDSH��7KHLVR]\PH�DQDO\VLV�UHYHDOV��D�ORZ�OHYHO�RI�JHQHWLF�GLYHUVLW\�LQ�WKLV�FROOHFWLRQ��*HQHWLF�GLVWDQFH�VKRZV�DJUHDW�VLPLODULW\�EHWZHHQ�WKH�SRSXODWLRQV�DQDO\VHG�
.(<�:25'6��3RSXOXV�QLJUD��H[�VLWX�FRQVHUYDWLRQ��LVR]\PHV��PRUSKRORJLFDO�FKDUDFWHUL]DWLRQ��JHQHWLFGLYHUVLW\�
,1752'8&&,Ï1
3RSXOXV�QLJUD HV�XQD�HVSHFLH�DXWyFWRQD��GH�QXHVWURV�ERVTXHV�GH� ULEHUD��7LHQH�XQDJUDQ� LPSRUWDQFLD� HFROyJLFD� HQ� VX� KiELWDW� QDWXUDO� GHELGR� D� VX� DOWD� FDSDFLGDGFRORQL]DGRUD� �HVSHFLH�SLRQHUD���D� WUDYpV�GH�VHPLOOD�R�SRU�SURSDJDFLyQ�YHJHWDWLYD��GHiUHDV�DELHUWDV�H�LQHVWDEOHV�TXH�SRVLELOLWDQ���FXDQGR�ODV�FRQGLFLRQHV�VRQ�PiV�HVWDEOHV�HO� HVWDEOHFLPLHQWR� GHO� UHVWR� GH� HVSHFLHV� TXH� FRQIRUPDQ� HO� ERVTXH�ULSDULR�� 6XUHJHQHUDFLyQ�QDWXUDO�HVWi�IXHUWHPHQWH�DVRFLDGD�D�OD�GLQiPLFD�IOXYLDO�
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$GHPiV�GH�VX�LQWHUpV�FRPR�HVSHFLH�QDWLYD�3��QLJUD SRVHH�XQ�LQWHUpV�HFRQyPLFR�FRPRHOHPHQWR�FODYH�HQ�HO�GHVDUUROOR�SUHVHQWH�\�IXWXUR�GH�OD�SRSXOLFXOWXUD�SRU�VX�FDOLGDG�GHJHQLWRU�PDVFXOLQR�SDUD�OD�REWHQFLyQ�GH�KtEULGRV�HXUDPHULFDQRV��7DPELpQ��HV�XWLOL]DGDHQ� SODQWDFLRQHV� HQ� DOJXQRV� SDtVHV� FRPR� 7XUTXtD� GRQGH� HV� DPSOLDPHQWH� FXOWLYDGRFRPR�HVSHFLH�SXUD��781&7$1(5� �������'HELGR�D�VX�JUDQ�SODVWLFLGDG�HV�XWLOL]DGD�HQSURJUDPDV�GH�UHFXSHUDFLyQ�GH�VXHORV�HQ�]RQDV�DIHFWDGDV�SRU�FRQWDPLQDFLyQ�LQGXVWULDO�/()(95(�HW�DO��������1R�REVWDQWH��OD��XWLOL]DFLyQ�PiV�H[WHQGLGD�GH�HVWD�HVSHFLH��HVFRPR� JHQLWRU�PDVFXOLQR� HQ� ORV� SURJUDPDV� GH�PHMRUD� SDUD� OD� REWHQFLyQ� GH� KtEULGRVHXUDPHULFDQRV�� (VWRV� KtEULGRV� LQWHJUDQ� XQDV� EXHQDV� FDUDFWHUtVWLFDV� FXOWXUDOHV� GHOJHQLWRU� IHPHQLQR�3�� GHOWRLGHV FRQ� OD� JUDQ� FDSDFLGDG� GH� DGDSWDFLyQ� D� ODV� GLYHUVDVFRQGLFLRQHV�HGiILFDV�\�FOLPiWLFDV�TXH�LQFRUSRUD�HO�JHQLWRU�PDVFXOLQR��3��QLJUD��(O�����GH� ORV� FXOWLYDUHV� GH�FKRSR� UHJLVWUDGRV�SRU� HO� ,3&� �,QWHUQDWLRQDO�3RSODU�&RPPLVVLRQ��LQFOX\HQ�D�3��QLJUD FRPR�DQFHVWUR��9,$57��������
3��QLJUD HV�XQD�GH�ODV�HVSHFLHV��IRUHVWDOHV�DPHQD]DGDV��HQ�(XURSD��$5%(=�������&$*(//,�	�/()(95(��������:+,7(��������'(�95,(6��������7$%%86+���������/DVSULQFLSDOHV�FDXVDV�TXH�KDQ�RULJLQDGR�HVWH�GHFOLYH�VRQ�SULQFLSDOPHQWH�ODV�DOWHUDFLRQHVVXIULGDV� HQ� VX� KiELWDW� QDWXUDO� GHELGR� OD� DFWLYLGDG� KXPDQD� DVt� FRPR� D� OD� SROXFLyQJHQpWLFD� RFDVLRQDGD� SRU� FUX]DPLHQWRV� HVSRQWiQHRV� FRQ� ORV� KtEULGRV�HXUDPHULFDQRVFXOWLYDGRV�
$FWXDOPHQWH�H[LVWHQ�SURJUDPDV�QDFLRQDOHV�SDUD�VX�FRQVHUYDFLyQ�HQ�OD�PD\RU�SDUWH�GHORV� SDtVHV� HXURSHRV� LQFOXLGR� (VSDxD�� 6X� REMHWLYR� HV� HO� GH� SUHVHUYDU� HO� Pi[LPR� GHGLYHUVLGDG�JHQpWLFD�GH�3��QLJUD�TXH�DVHJXUH��XQ�SRWHQFLDO�SDUD�OD�DGDSWDFLyQ�QDWXUDO�GHOD� HVSHFLH�� XQ� PDWHULDO� GH� EDVH� DXWyFWRQR� TXH� JDUDQWLFH� HO� GHVDUUROOR� GH� IXWXURVSURJUDPDV�GH�PHMRUD�JHQpWLFD�DVt�FRPR�OD�SRVLELOLGDG�GH�VX�XWLOL]DFLyQ�GLUHFWD��8QD�GHODV�HVWUDWHJLDV�GH�FRQVHUYDFLyQ�FRQVLVWH�HQ�HO�HVWDEOHFLPLHQWR�GH�FROHFFLRQHV�H[�VLWX�
/D� PD\RU� SDUWH� GH� ORV� SDtVHV� GLVSRQHQ� GH� FROHFFLRQHV� H[� VLWX� HVWDEOHFLGDV� FRPRDSR\R�D�ORV�SURJUDPDV�GH�PHMRUD�GH�3RSXOXV���%,62)),�HW�DO��������/()Ê95( HW�DO������� (VWDV�FROHFFLRQHV�VRQ�PDQWHQLGDV�HQ�FDPSR�FRPR�SDUFHODV�GH�FHSDV�PDGUHUHQRYDGDV�FDGD�����DxRV�\�FRPR�KXHUWRV�FORQDOHV�GH�iUEROHV�DGXOWRV��FRQVHUYDFLyQ�DPHGLR�SOD]R��VHJ~Q� � ODV�QRUPDV�HVWDEOHFLGDV�SRU�HO� JUXSR�(8)25*(1� �'(�95,(6�������� (VWH� HV� HO� FDVR� GH� OD� FROHFFLyQ� GH� JHQRWLSRV� GH�3�� QLJUD GHO� 6,$�'*$HVWDEOHFLGD� HQWUH� ����� \� ����� HQ� HO� PDUFR� GH� OD� UHDOL]DFLyQ� GHO� SURJUDPD� GHFUX]DPLHQWRV�FRQWURODGRV��3��GHOWRLGHV [�3��QLJUD���3$'5Ï��������
(VWD� FROHFFLyQ� HVWi� FRQVWLWXLGD� SRU� ���� JHQRWLSRV� SURFHGHQWHV� GH� ��� ORFDOL]DFLRQHVGLIHUHQWHV�VLWXDGDV�HQ� ODV�PiUJHQHV�GHO� UtR�(EUR�\�GH�DOJXQRV�GH�VXV�DIOXHQWHV��$VtPLVPR� HQ� HO� &,)25�,1,$�� VH� LQLFLy� HQ� HO� DxR� ����� XQD� FROHFFLyQ� GH�3�� QLJUDSURFHGHQWH�� � SULQFLSDOPHQWH�� GH� ODV� &XHQFDV� GHO� 'XHUR� \� 7DMR��$FWXDOPHQWH� VH� KDHVWDEOHFLGR�XQD��FROHFFLyQ�FRQMXQWD�6,$�&,)25������JHQRWLSRV���PDQWHQLGD�HQ�XQDGREOH� XELFDFLyQ� �0DGULG�� =DUDJR]D�� SDUD� IDFLOLWDU� ORV� WUDEDMRV� GH� FDUDFWHUL]DFLyQ� \FRQVHUYDFLyQ��$GHPiV�GH�XQ�XVR�GLUHFWR��HVWDV�FROHFFLRQHV�FRQVWLWX\HQ�XQ�H[FHOHQWHPDWHULDO�GH�WUDEDMR�SDUD�HO�HVWXGLR�GH�OD�YDULDFLyQ�JHQpWLFD�GH�OD�HVSHFLH�
8Q� HQIRTXH� XVXDO� HQ� HO� HVWXGLR� GH� OD� YDULDFLyQ� JHQpWLFD� LQFOX\H� HO� DQiOLVLV� GHFDUDFWHUHV� IHQRWtSLFRV� � TXH� LQIRUPDQ� VREUH� OD� YDULDFLyQ�DGDSWDWLYD� �VRPHWLGD� D� XQDSUHVLyQ�GH�VHOHFFLyQ��\�DQiOLVLV�FRQ�PDUFDGRUHV�ELRTXtPLFRV�\�PROHFXODUHV��YDULDFLyQ
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QHXWUD��TXH�DSRUWDQ�XQ�HVWXGLR�GLUHFWR�GHO�JHQRPD��(Q�HO�JpQHUR�3RSXOXV��HO�DQiOLVLVGH�LVRHQ]LPDV�KD� UHVXOWDGR�HILFD]� WDQWR�SDUD� OD�FDUDFWHUL]DFLyQ�GH�FORQHV� �5$-25$�����D��� OD�GLIHUHQFLDFLyQ�HQWUH�HVSHFLHV� �5$-25$������E���DVt�FRPR�HQ�HVWXGLRV�GHYDULDFLyQ� JHQpWLFD� GH� SREODFLRQHV� �&+(/,$.� 	� '$1&,.�� ������ 5$-25$�� ����E�/(*,211(7�	�/()(95(��������$/%$�	�$*Ò1'(=��������
/D�FDUDFWHUL]DFLyQ�\�HYDOXDFLyQ�GH�OD�YDULDFLyQ�JHQpWLFD�GH�XQD�SREODFLyQ�HV�XQD�WDUHDLPSRUWDQWH� SXHVWR� TXH� OD� GLYHUVLGDG� JHQpWLFD� HQ� ODV� SREODFLRQHV� \� GH� ODV� HVSHFLHVGHWHUPLQD� OD� WDVD� GH� DGDSWDFLyQ� HYROXWLYD� DVt� FRPR� OD� DPSOLWXG� GH� UHVSXHVWD� HQ� ODPHMRUD�WUDGLFLRQDO��3(5(=�'(�/$�9(*$���������$GHPiV��HVWD�IDVH�HV�QHFHVDULD�SDUDHYDOXDU� OD� HILFDFLD� GH� ODV� DFWLYLGDGHV� GH� FRQVHUYDFLyQ�� LGHQWLILFDU� ]RQDV� GH� HVSHFLDOLQWHUpV��DVt�FRPR�SDUD�GHILQLU�ODV�PHMRUHV�HVWUDWHJLDV�GH�FRQVHUYDFLyQ�\�JHVWLyQ�GH�ORVUHFXUVRV� D� ODUJR� SOD]R�� &RQ� HVWH� REMHWLYR� VH� KD� LQLFLDGR� HO� HVWXGLR� GH� OD� YDULDFLyQJHQpWLFD�FRQWHQLGD�HQ�HVWD�FROHFFLyQGH��3��QLJUD�
0$7(5,$/�<�0e72'266H�KDQ�FDUDFWHUL]DGR������FORQHV�GH�3��QLJUD �����GHO�(EUR�������GHO�'XHUR�\�7DMR�&DUDFWHUL]DFLyQ�PRUIROyJLFD(O�HVWXGLR�VH�KD�UHDOL]DGR�VREUH�SODQWDV�GH�XQ�DxR�HQ�HQVD\R�GH�YLYHUR��SDUFHODV�GHO6,$�'*$� HQ�0RQWDxDQD�� =DUDJR]D�� � FRQ� XQ� GLVHxR� HQ� EORTXHV� DO� D]DU� FRQ� VHLVUHSHWLFLRQHV�\�XQD�SODQWD�SRU�UHSHWLFLyQ��/DV�KRMDV�PXHVWUHDGDV����KRMDV�SRU�FORQ��VHFRUUHVSRQGHQ� FRQ� OD� ��� KRMD� YHUGDGHUD� GHVGH� HO� iSLFH�� 3DUD� OD� FDUDFWHUL]DFLyQPRUIROyJLFD�GH� ORV�FORQHV�VH�KD�XWLOL]DGR�HO�GHVFULSWRU�HVWDEOHFLGR�SRU�(8)25*(1SDUD�OD�HVSHFLH�3RSXOXV�QLJUD �9$1�6/<&.(1��������
&DUDFWHUHV�IROLDUHV�D�HVWXGLR�//��/RQJLWXG�GHO�QHUYLR�SULQFLSDO��/:���$QFKXUD�Pi[LPD��/5��5HODFLyQ�HQWUH�ORQJLWXG\� DQFKXUD� Pi[LPD�� 3/�� /RQJLWXG� GHO� SHFLROR�� 35�� 5HODFLyQ� HQWUH� OD� ORQJLWXG� GHOSHFLROR� �� ORQJLWXG�GH� OD�KRMD��+3��9HOORVLGDG�GHO�HQYpV� IROLDU�H�+,�� ,QWHQVLGDG�GH� ODYHOORVLGDG���%6��)RUPD�GH�OD�EDVH��FODVHV���D������-6��)RUPD�GH�OD�LQVHUFLyQ�FRQ�HOSHFLROR��FODVHV���D ����76��)RUPD�GHO�iSLFH��FODVHV���D ���
/DV�PHGLGDV� �VH�KDQ� UHDOL]DGR�VREUH� IRWRJUDItDV�GLJLWDOHV�FRQ�D\XGD�GHO�SURJUDPD3KRWRVKRS��6REUH� ODV�YDULDEOHV�FXDQWLWDWLYDV��WDPDxR�GH� ODV�KRMDV��VH�KD� UHDOL]DGRXQ�DQiOLVLV�PXOWLYDULDQWH��$QiOLVLV�GH�&RPSRQHQWHV�3ULQFLSDOHV� �$&3���/D�YDULDFLyQGH�OD�IRUPD�GH�OD�KRMD�VH�KD�HYDOXDGR�D�SDUWLU�GH�ODV�GLVWULEXFLRQHV�GH�IUHFXHQFLDV�GHODV�FODVHV�FXDOLWDWLYDV�GHILQLGDV�SDUD�FDGD�FDUiFWHU�
&DUDFWHUL]DFLyQ�LVRHQ]LPiWLFD6H�KD�XWLOL]DGR�FRPR�WpFQLFD�GH�EDVH�OD�HOHFWURIRUHVLV�GH�HQ]LPDV�HQ�JHO�GH�DOPLGyQVLJXLHQGR� ORV�SURWRFRORV�HVWDEOHFLGRV�HQ�HO� SUR\HFWR�(852323�� /DV� H[WUDFFLRQHVVH� KDQ� UHDOL]DGR� VREUH� KRMDV� MyYHQHV� UHFROHFWDGDV� GH� SODQWDV� PDQWHQLGDV� HQLQYHUQDGHUR�� 6H� KDQ� DQDOL]DGR� �� VLVWHPDV� HQ]LPiWLFRV�� 3*,�� 3*0�� /$3�� �3*'�0'+��,'+�\�015�
6H� KDQ� HVWLPDGR� ORV� SDUiPHWURV� GH� GLYHUVLGDG� JHQpWLFD�� SRUFHQWDMH� GH� ORFLSROLPyUILFRV��Q~PHUR�PHGLR�GH�DOHORV�SRU�ORFL�SROLPyUILFR���KHWHURFLJRVLGDG�HVSHUDGD
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EDMR� HO� HTXLOLEULR� GH� +DUG\�:HLQEHUJ� �+H�� �1HL� ������� KHWHURFLJRVLGDG� REVHUYDGD�+R��� /D�GLVWDQFLD�H� LGHQWLGDG�JHQpWLFD� VH�HVWLPy� VHJ~Q�HO�PpWRGR�GH�1HL� �������3DUD�HO�FiOFXOR�GH�ORV�SDUiPHWURV�JHQpWLFRV�VH�KDQ�XWLOL]DGR�ORV�SURJUDPDV�%,26<6���Y�����6:22))25'�	�6(/$1'(5��������\�3RS*HQH����
5(68/7$'26
&DUDFWHUHV�PRUIROyJLFRV�FXDQWLWDWLYRV/D�WDEOD���SUHVHQWD�ORV�SDUiPHWURV�GHVFULSWLYRV��SDUD�ORV�FDUDFWHUHV��//��/:��3/��/5\�35�SDUD�FDGD�]RQD��/RV�FRHILFLHQWHV�GH�YDULDFLyQ�GH�ORV�WUHV�FDUDFWHUHV��//��/:�\3/� VRQ� HOHYDGRV� HQ� ODV� FROHFFLRQHV� GHO� (EUR� \� 'XHUR� FRQ� UHVSHFWR� DO� 7DMR�� HQSDUWLFXODU�SDUD�OD�ORQJLWXG�GHO�SHFLROR��(Q�ODV�WUHV�]RQDV�OD�DQFKXUD�HV�VXSHULRU�D�ODORQJLWXG��$SDUHFH�XQD�JUDGDFLyQ��HQ�FXDQWR�D�WDPDxR�GH�OD�KRMD��HQWUH�ODV�WUHV�]RQDVVLHQGR�HQ�HO�7DMR�GyQGH�3��QLJUD SUHVHQWD�KRMDV�GH�PD\RU�WDPDxR�PLHQWUDV�TXH�HQHO�YDOOH�GHO�(EUR��3��QLJUD VH�FDUDFWHUL]D�SRU�XQ�WDPDxR�PHQRU�GH�OD�KRMD��(O�'XHURRFXSD�XQD�SRVLFLyQ�LQWHUPHGLD�
7DEOD����&DUDFWHUL]DFLyQ�PRUIRPpWULFD��PP��GH�ODV�KRMDV�GH�3��QLJUD GH�OD�FROHFFLyQH[�VLWX�//��/RQJLWXG�GHO�QHUYLR�SULQFLSDO��/:���$QFKXUD�Pi[LPD��/5��5HODFLyQ�HQWUHORQJLWXG�\�DQFKXUD�Pi[LPD��3/��/RQJLWXG�GHO�SHFLROR��35��5HODFLyQ�HQWUH�OD�ORQJLWXGGHO�SHFLROR���ORQJLWXG�GH�OD�KRMD�&XHQFD // /: 3/ /5 35

(EUR 0HGLD ����� ����� ����� ���� ����6�' ����� ����� ����� ���� ����&�9 ���� ���� �� ���� ����
'XHUR 0HGLD ����� ����� ����� ���� ����6�' ����� ����� ����� ���� ����&�9 ���� ���� ���� ���� ����
7DMR 0HGLD ����� ����� ����� ���� ����6�' ����� ����� ���� ���� ����&�9 ���� ���� ���� ���� ����6�'��GHVYLDFLyQ�HVWiQGDU��&�9���FRHILFLHQWH�GH�YDULDFLyQ

(O�$&3�GHILQH�GRV�HMHV�SULQFLSDOHV�TXH�UHSUHVHQWDQ�HO���������GH�OD�YDULDFLyQ�WRWDOOR�FXDO�LPSOLFD�XQD�EXHQD�FRUUHODFLyQ�HQWUH�OD�LQIRUPDFLyQ�PRUIROyJLFD��(O�SULPHU�HMH��������GH�OD�YDULDFLyQ�WRWDO��HVWi�H[SOLFDGR�SRU�OD�ORQJLWXG�GHO�SHFLROR��DQFKXUD�GHOD� KRMD� \�� HQ�PHQRU�PHGLGD�� SRU� OD� ORQJLWXG�� GH� OD� KRMD�� /DV� WUHV� YDULDEOHV� WLHQHQFRRUGHQDGDV� SRVLWLYDV�� /D� ORQJLWXG� GHO� SHFLROR� \� OD� DQFKXUD� GH� OD� KRMD� DSDUHFHQHVWUHFKDPHQWH�FRUUHODFLRQDGDV��/D�UHODFLyQ�/5�\�OD�ORQJLWXG��//��VRQ�ORV�FDUDFWHUHVFRQ� PD\RU� FRQWULEXFLyQ� HQ� HO� ��� HMH� SULQFLSDO� �������� GH� OD� YDULDFLyQ� WRWDO��� /DUHSUHVHQWDFLyQ�GH�ORV�FORQHV�HQ�HO�SODQR�GHILQLGR�SRU�ORV�GRV�HMHV�SULQFLSDOHV�IRUPDXQD�GLVWULEXFLyQ� GH� SXQWRV� FRQWLQXD� SHUR� FRQ� LQGLYLGXRV� GLVSHUVRV� HQ� ODV� �� ]RQDVGHOLPLWDGDV�SRU�ORV�HMHV�
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&DUDFWHUHV�PRUIROyJLFRV�FXDOLWDWLYRV([LVWHQ�GLYHUVDV�IRUPDV�SRVLEOHV�SDUD�OD�EDVH��iSLFH�H�LQVHUFLyQ�FRQ�HO�SHFLROR�HQ�ODVWUHV� ]RQDV� PXHVWUHDGDV� �)LJXUD� ���� /DV� GLVWULEXFLRQHV� GH� ODV� GLYHUVDV� FODVHVFXDOLWDWLYDV�VRQ�PX\�VLPLODUHV�HQ�ODV�WUHV�]RQDV��VyOR�VH�REVHUYDQ�YDULDFLRQHV�HQ�ODIUHFXHQFLD�GHQWUR�GH�ODV�FODVHV�

)LJXUD����'LVWULEXFLyQ�GH�IUHFXHQFLDV�SDUD�ORV�FDUDFWHUHV�PRUIROyJLFRV��76��%6�-6�GH�ODV�KRMDV�GH�3��QLJUD SURFHGHQWHV�GHO�(EUR��'XHUR�\�7DMR�
/DV�IRUPD�PiV�IUHFXHQWH�GH�OD�EDVH�HQ�HO�(EUR�\�'XHUR�HV�OD�TXH�FRUUHVSRQGH�D�ODFODVH� �� �IRUPD� GH� FXxD� DPSOLD� \� UHFWD��PLHQWUDV� TXH� HQ� OD� ]RQD� GHO� 7DMR� HV�PiVIUHFXHQWH�OD�FODVH����UHFWD��DXQTXH�OD���WDPELpQ�HVWi�SUHVHQWH��(Q�FXDQWR�D�OD�IRUPDGHO�iSLFH��OD�Pi[LPD�UHSUHVHQWDFLyQ�HQ�WRGRV�ORV�JUXSRV�HV�SDUD�OD�FODVH����HVWUHFKR\� FRUWR� DFXPLQDGR��� /RV� FORQHV� GHO� (EUR� SUHVHQWDQ� XQ�PD\RU� UDQJR� GH� YDULDFLyQSDUD�HVWH�FDUiFWHU��SRVLEOHPHQWH�GHELGR�DO�PD\RU�WDPDxR�GH�OD�PXHVWUD��(Q�FXDQWRD�OD�LQVHUFLyQ�FRQ�HO�SHFLROR��OD�FODVH����UHFWD��HV�OD�SUHSRQGHUDQWH�HQWUH�ORV�FORQHVGHO�(EUR� \�'XHUR�PLHQWUDV� TXH� HQ� HO� 7DMR� ODV� FODVHV� �� \� �� �SRFR�SURIXQGR�� HVWiQ
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HTXLWDWLYDPHQWH�UHSUHVHQWDGDV��/D�FODVH����IRUPD�GH�FXxD��QR�HVWi�UHSUHVHQWDGD�HQHO�(EUR�
)UHFXHQFLDV�DOpOLFDV��YDULDFLyQ�JHQpWLFD�\�GLVWDQFLD�JHQpWLFD�6H�HVWXGLDURQ�XQ�WRWDO�GH��� ORFL��FRGLILFDQGR�SDUD�VLHWH�VLVWHPDV�LVRHQ]LPiWLFRV��GHORV�FXDOHV���VRQ�SROLPyUILFRV��3*,�$��3*0��/$3�H�,'+�$��FRQ�XQ�WRWDO�GH���DOHORV����DOHORV� GHWHFWDGRV� HQ� FDGD� ORFL� SROLPyUILFR��� (O� DOHOR� �� GH� 3*,���� ~QLFDPHQWH� VHSUHVHQWD�HQ�OD�FROHFFLyQ�TXH�SURFHGH�GHO�(EUR��7DPELpQ�GHVWDFD�OD�DOWD�IUHFXHQFLDGHO�DOHOR���GH ,'+�$�HQ�OD�FROHFFLyQ�GHO�'XHUR�7DMR��/D�KHWHURFLJRVLGDG�REVHUYDGDIXH�SUiFWLFDPHQWH�VLPLODU�D�OD�HVSHUDGD��7DEOD����

7DEOD����3DUiPHWURV�GH�GLYHUVLGDG�JHQpWLFD�HQ�OD�FROHFFLyQ�H[�VLWX�GH�3��QLJUD3REODFLRQ 1~PHUR�PHGLR�GHDOHORV�SRU�ORFXVSROLPyUILFR�
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/DV�GLVWDQFLDV�JHQpWLFDV�QRV�DSUR[LPDQ�DO�FRQRFLPLHQWR�GH�OD�GLQiPLFD�\�HYROXFLyQGH�ODV�HVSHFLHV��/D�GLVWDQFLD�JHQpWLFD�HQWUH�HO�PDWHULDO�SURFHGHQWH�GHO�(EUR�\�HO�GHO'XHUR�\�7DMR�HV�PX\�SHTXHxD���������OR�FXDO�UHYHOD�XQD�JUDQ�VLPLOLWXG�HQWUH�]RQDV�
',6&86,Ï1�&21&/86,Ï1
(VWH� SULPHU� HVWXGLR� VREUH� OD� YDULDFLyQ� LVRHQ]LPiWLFD� GH�3�� QLJUD HQ� OD� FROHFFLyQHVSDxROD�� UHYHOD� XQ� QLYHO� GH� GLYHUVLGDG� JHQpWLFD� PX\� EDMR� FRQ� UHVSHFWR� D� ORVGHVFULWRV�SDUD�RWUDV�HVSHFLHV�GHO�JpQHUR��.5(0(5���������/RV�UHVXOWDGRV�HQ�FXDQWRDO� Q~PHUR� GH� DOHORV�� SRUFHQWDMH� GH� ORFL� SROLPyUILFRV� \� KHWHURFLJRVLGDG� PHGLD�REVHUYDGD�\�HVSHUDGD��VRQ�PX\�EDMRV�FRPSDUDGRV�FRQ�ORV�REVHUYDGRV�HQ�3��QLJUDHQ�)UDQFLD��/(*,211(7�	�/()Ê95(��������\�FRQ�3��DOED HQ�(VSDxD��$/%$� ������(O�PDWHULDO�DQDOL]DGR�SUHVHQWD�XQ�H[FHVR�GH�KRPRFLJRWRV��SRU�OR�TXH�SDUHFH�H[LVWLUXQD�VHOHFFLyQ�D�IDYRU�GH�ORV�PLVPRV��(VWH�SULPHU�UHVXOWDGR�QR�HVWi�HQ�FRQFRUGDQFLDFRQ�OR�GHVFULWR�SDUD�HVSHFLHV�FRQ�XQD�DPSOLD�UHSUHVHQWDFLyQ�JHRJUiILFD��LQWHUFDPELRJHQpWLFR� DOWR� IDYRUHFLGR�SRU� OD� DEXQGDQFLD� GH� VHPLOODV� \� GLVHPLQDFLyQ� GHO� SROHQ� \VHPLOODV� SRU� HO� YLHQWR�� (VWD� SRVLEOH� UHGXFFLyQ� GH� OD� GLYHUVLGDG� JHQpWLFD� SXHGHKDEHUVH� SURGXFLGR� SRU� OD� IUDJPHQWDFLyQ� \� DLVODPLHQWR� GH� ODV� SREODFLRQHV�� FRQUHSHUFXVLRQHV�SUHYLVLEOHV�HQ�HO�PDQWHQLPLHQWR�GH�ODV�PLVPDV�
(Q�HO�FDVR�GH�ORV�FDUDFWHUHV�IHQRWtSLFRV��OD�YDULDELOLGDG�REVHUYDGD�HQ�HO�WDPDxR�GH�ODKRMD�\�SHFLROR� LQGLFDQ�XQ�PD\RU� UDQJR�GH�YDULDFLyQ�SDUD� ORV�FDUDFWHUHV�FXDQWLWDWLYRV�(VWD�YDULDFLyQ�WDPELpQ�VH�REVHUYD�HQ�ORV�FDUDFWHUHV�FXDOLWDWLYRV��GHQWUR�GH�FDGD�XQDGH� ODV� ]RQDV�HVWXGLDGDV�� \� SDUD� XQ� WDPDxR�PHGLR� FDUDFWHUtVWLFR� GH� OD� KRMD�� VH� KDQREVHUYDGR�GLVWLQWRV�WLSRV�GH�KRMD�DWHQGLHQGR�D�OD�IRUPD��/RV�FORQHV�SURFHGHQWHV�GH�ODFXHQFD� GHO� 7DMR� VH� PXHVWUDQ� GLIHUHQWHV�� HV� HVSHFLDOPHQWH� QRWDEOH� ORV� DVSHFWRV
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UHODFLRQDGRV�FRQ�HO� WDPDxR�GH� OD�KRMD��DVSHFWRV� UHOHYDQWHV�GHVGH�XQ�SXQWR�GH�YLVWDDGDSWDWLYR� SXGLHQGR� HVWDU� UHODFLRQDGRV� FRQ� LQWHQVLGDG� GH� OD� OX]�� \D� TXH� HO�PDWHULDOSURFHGH�GH�]RQDV�HQFDMRQDGDV�GRQGH�OD�LQWHQVLGDG�OXPLQRVD�HV�EDMD��2WURV�DVSHFWRVPRUIROyJLFRV� DGDSWDWLYRV� \� TXH� � FRQFLRQDQ� OD� LQWHUVHFFLyQ� GH� OD� OX]� HO�DQJXOR� GHLQVHUFLyQ� GH� UDPDV� \� IRUPD� GH� OD� FRSD�� FDUDFWHUHV� GH� ORV� TXH� VH� KD� SUHYLVWR� ODFDUDFWHUL]DFLyQ�HQ�HO�VHJXQGR�DxR�GH�YLYHUR�
(VWRV�SULPHURV�UHVXOWDGRV�GHEHQ�GH�VHU�FRPSOHWDGRV�\�FRQWUDVWDGRV�FRQ�ORV�UHVXOWDGRVREWHQLGRV�FRQ�RWUR�WLSR�GH�PDUFDGRUHV�PROHFXODUHV��DOWDPHQWH�HILFDFHV�HQ�OD�GHWHFFLyQGH�SROLPRUILVPRV���$)/3¶V��PLFURVDWiOLWHV�QXFOHDUHV��FS$'1���+(,1=(��������TXH�KDQVLGR�DSOLFDGRV�WDPELpQ�DO�HVWXGLR�GH�HVWD�FROHFFLyQ�\�FX\R�DQiOLVLV�HVWi�HQ�FXUVR�HQ�HOGHVDUUROOR�GHO�SUR\HFWR�HXURSHR��(852323��
6H�REVHUYD�XQD�PD\RU�YDULDFLyQ�HQWUH� OD�FXHQFDV��HQ� ORV�FDUDFWHUHV�PRUIROyJLFRV�HQFRPSDUDFLyQ�FRQ�ORV�LVRHQ]LPiWLFRV��(VWH�DVSHFWR�SRQH�HQ�HYLGHQFLD�OD�FRQYHQLHQFLDGH� UHDOL]DU� FDUDFWHUL]DFLRQHV� PRUIROyJLFDV� SDUD� OD� HYDOXDFLyQ� GH� ORV� FDUDFWHUHVDGDSWDWLYRV�\�HYDOXDFLyQ�GH�OD�YDULDFLyQ�JHQpWLFD�
$XQTXH�HQ�OD�FROHFFLyQ�HVWiQ�UHSUHVHQWDGDV�ODV�WUHV�FXHQFDV�GH�PD\RU�LPSRUWDQFLD�HQVXSHUILFLH� H� LQIOXHQFLD� VRFLRHFRQyPLFD� HQ� (VSDxD�� VHUtD� FRQYHQLHQWH� DPSOLDU� ODSURVSHFFLyQ�GH�3��QLJUD D�XQ�PD\RU�iPELWR�JHRJUiILFR� TXH�QRV�SHUPLWD�HYDOXDU� FRQPD\RU�SUHFLVLyQ�HO�SRWHQFLDO�JHQpWLFR�DFWXDO�GH�HVWD�HVSHFLH�HQ�QXHVWUR�SDtV�
$*5$'(&,0,(1726
(O�WUDEDMR�GH�FDUDFWHUL]DFLyQ�PRUIROyJLFD�\�GH�DQiOLVLV�LVRHQ]LPiWLFR�VH�KD�UHDOL]DGRFRQ�OH�DSR\R�GHO�SUR\HFWR�)$,5��&7��������³*HQHWLF�GLYHUVLW\�LQ�ULYHU�SRSXODWLRQV�RI(XURSHDQ�%ODFN�3RSODU�IRU�HYDOXDWLRQ�RI�ELRGLYHUVLW\��FRQVHUYDWLRQ�VWUDWHJLHV��QDWXUHGHYHORSPHQW� DQG� JHQHWLF� LPSURYHPHQW´� \� GHO� 3UR\HFWR� ,1,$� 5)������³&DUDFWHUL]DFLyQ��FRQVHUYDFLyQ�\�XWLOL]DFLyQ�GH�UHFXUVRV�JHQpWLFRV�GH�3RSXOXV�QLJUDHQ�HO�9DOOH�0HGLR�GHO�(EUR´�
%,%/,2*5$)Ë$
$/%$��1���$*Ò1'(=��'���������&KDUDFWHULVDWLRQ�RI�3RSXOXV�DOED /��E\�LVR]\PHV�,QYHVWLJDFLyQ�$JUDULD��6LVWHPDV�\�5HFXUVRV�)RUHVWDOHV��9RO���������������
$/%$�� 1��� ������ 9DULDELOLGDG� JHQpWLFD� GH�3RSXOXV� DOED /�� 0HGLDQWH� FDUDFWHUHVLVRHQ]LPiWLFRV� \� IHQRWtSLFRV�� $SOLFDFLyQ� D� OD� VHOHFFLyQ� \� FRQVHUYDFLyQ� GH� UHFXUVRVJHQpWLFRV��7pVLV��8�3�0��(VFXHOD�7pFQLFD�6XSHULRU�GH� ,QJHQLHURV�GH�0RQWHV��0DGULG)HEUHUR����������S�
$5%(=�0��������&RQVHUYDWLRQ�RI�)RUHVW�*HQHWLF�5HVRXUFHV��5HSRUW�RQ�WKH�IROORZ�XSRI�WKH�6WUDVERXUJ�5HVROXWLRQ�������0LQLVWHULDO�&RQIHUHQFH�RQ�WKH�SURWHFWLRQ�RI�IRUHVWLQ�(XURSH��+HOVLQNL�������-XQH�������0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\� RI)LQODQG�3XEOLVKHU��S�������
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%,62)),�� 6��� *(0,*1$1,�� *��� *5$6�� 0�$��� 0$<�� 6��� 08*+,1,�� *��� �����(VWDEOLVKPHQW�RI�3RSXOXV�QLJUD JHQHWLF�UHVHUYHV�LQ�,WDO\��*HQHWLFD�$JUDULD�������������&+(/,$.��:�0���'$1&,.���%���������*HQLF�GLYHUVLW\�RI�QDWXUDO�SRSXODWLRQV�RI�D�FORQH�IRUPLQJ�WUHH�3RSXOXV�WUHPXORLGHV��&DQ�-��*HQHW��&\WRO��������������&$*(//,����/���%,62)),��6���������9DULDELOLW\�RI�MXYHQLOH�WUDLWV�ZLWKLQ�WKH�,WDOLDQ�FROOHFWLRQRI�3�� QLJUD DQG� VHOHFWLRQ� RI� VXSHULRU� FORQHV�� ,QWHUQDWLRQDO� 3RSODU� &RPPLVVLRQ�� ��WK([HFXWLYH�&RPPLWWH�0HHWLQJ��6DSDQFD��7XUNH\������2FWREHU������&$*(//,���/���/()(95(��)�� �������7KH�FRQVHUYDWLRQ�RI�3RSXOXV�QLJUD DQG�JHQH�IORZZLWK�FXOWLYDWHG�SRSODUV�LQ�(XURSH��,,,�:RUNVKRS�RQ�&RQVHUYDWLRQ�RI�WKH�ZLOG�UHODWLYHV�RIHXURSHDQ�FXOWLYDWHG�SODQWV��*LELOPDQQD�3DOHUPR��������VHSWHPEHU���������S�'(�95,(6��6���������3RSXOXV�QLJUD LQ�WKH�1HWKHUODQGV��)ULVRQ�(���/HIqYUH�)���GH�9ULHV6��DQG�7XURN�-��FRPSLOHUV�������3RSXOXV�QLJUD1HWZRUN��5HSRUW�RI�WKH�ILUVW� PHHWLQJ�� ����2FWREHU�������,]PLW��7XUNH\��,3*5,��5RPH��,WDO\��S����'(� 95,(6�� 6��� ������ *XLGHOLQHV� IRU� PDLQWHQDQFH� DQG� GXSOLFDWLRQ� RI�H[� VLWX ILHOGFROOHFWLRQV�RI�3RSXOXV�QLJUD��7XURN -���/HIqYUH )���&DJHOOL /�DQG�GH�9ULHV 6��FRPSLOHUV�������3RSXOXV�QLJUD 1HWZRUN��5HSRUW�RI� WKH�VHFRQG�PHHWLQJ��������6HSWHPEHU������&DVDOH 0RQIHUUDWR�� ,WDO\�� ,QWHUQDWLRQDO� 3ODQW� *HQHWLF� 5HVRXUFHV� ,QVWLWXWH�� 5RPH�,WDO\�SS�������
+(,1=(�� %��� ������ %LRFKHPLFDO� DQG� PROHFXODU� JHQHWLF� PHWKRGV� DYDLODEOH� IRU� WKHFKDUDFWHUL]DWLRQ� RI�3RSXOXV� QLJUD�� /� 3RSXOXV� QLJUD 1HWZRUN�� 5HSRUW� RI� WKH� IRXUWKPHHWLQJ�� ���� 2FWREHU� ������*HUDDUGVEHUJHQ�� %HOJLXP�� ,QWHUQDWLRQDO� 3ODQW� *HQHWLF5HVRXUFHV�,QVWLWXWH��5RPH��,WDO\�SS�������
KREMER, A., 1994. Diversité génétique et variabilité des caractères phénotypiques
chez les arbres forestiers. Genet.Sel.Evol. 26, Suppl.1: 105-123.

LEFÈVRE, F., LEGIONNET, A., DE VRIES, S., TUROK, J., 1998. Strategies for the
conservation of a pioneer tree species, Populus nigra ., in Europe. Genet.Evol. 30
(Suppl.1: S181-S196.

/(*,211(7��$���/()Ê95(��)���������*HQHWLF�YDULDWLRQ�RI�WKH�ULSDULDQ�SLRQHHU�VSHFLHV3RSXOXV�QLJUD /�����6WXG\�RI�SRSXODWLRQ�VWUXFWXUH�EDVHG�RQ�LVR]\PHV��+HUHGLW\��������������
1(,��0���������(VWLPDWLRQ�RI�DYHUDJH�KHWHUR]\JRVLW\�DQG�JHQHWLF�GLVWDQFH�IURP�D�VPDOOQXPEHU��RI�LQGLYLGXDOV��*HQHWLFV�������������
3$'5Ï��$���������&UHDFLyQ�\�VHOHFFLyQ�GH�QXHYRV�KtEULGRV�HXUDPHULFDQRV�GH�FKRSRHQ� HO� PDUFR� GH� OD� PHMRUD� GHO� JpQHUR�3RSXOXV HQ� (VSDxD��7pVLV� GRFWRUDO�� (�6�,�0�0DGULG�����S�
3e5(=�'(�/$�9(*$���0���������%LRFKHPLFDO�FKDUDFWHUL]DWLRQ�RI�SRSXODWLRQV��LQ 3ODQW%UHHGLQJ��3ULQFLSOHV�DQG�SURVSHFWV��0�'��+D\ZDUG���1�2��%RVHPDUN�DQG�,��5RPDJRVDHGV��&KDSPDQ�DQG�+DOO��/RQGRQ�������S����������
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5$-25$� ��2�3�� ����D��&KDUDFWHUL]DWLRQ� RI� ���3RSXOXV� QLJUD /�� FORQHV� UHSUHVHQWLQJVHOHFWLRQV�� FXOWLYDUV� DQG� ERWDQLFDO� YDULHWLHV� EDVHG� RQ� WKHLU�PXOWLORFXV� DOOR]\PHJHQRW\SHV��(XSK\WLFD�������������
5$-25$��2�3�������E��0DUNHU�DOOR]\PH JHQHV�DQG�DOOHOHV�IRU�GLIIHUHQWLDWLRQ�RI�3RSXOXVGHOWRLGHV��3��QLJUD��3��PD[LPRZLF]LL��DQG�WKHLU�LQWHUVSHFLILF K\EULGV��&DQ��-��%RW��������������
6:2))25'�� '�/��� 6(/$1'(5�� %�5��� ������ %<26<6���� 5HOHDVH�����&HQWHU� IRU%LRGLYHUVLW\�,OOLQRLV�1DWXUDO�+LVWRU\�6XUYH\�
781&7$1(5���.���������&RQVHUYDWLRQ�RI�JHQHWLF�UHVRXUFHV�RI�3RSXOXV�QLJUD LQ�7XUNH\�)ULVRQ�(���/HIqYUH�)���GH�9ULHV�6��DQG�7XURN�-��FRPSLOHUV�������3RSXOXV�QLJUD 1HWZRUN�5HSRUW�RI�WKH�ILUVW�PHHWLQJ������2FWREHU�������,]PLW��7XUNH\��,3*5,��5RPH��,WDO\��S�������
9$1� 6/,&.(1�� -��� ������ 3ODQW� GHVFULSWRUV� IRU�3RSXOXV� QLJUD�� 7XURN -��� /HIqYUH )��&DJHOOL /�DQG�GH�9ULHV 6��FRPSLOHUV��������3RSXOXV�QLJUD1HWZRUN��5HSRUW�RI�WKH�VHFRQGPHHWLQJ��������6HSWHPEHU�������&DVDOH 0RQIHUUDWR�� ,WDO\�� ,QWHUQDWLRQDO�3ODQW�*HQHWLF5HVRXUFHV�,QVWLWXWH��5RPH��,WDO\�SS�������
9,$57���0���������3UpVHQWDWLRQ GX�&DWDORJXH�,QWHUQDWLRQDO�GHV�FXOWLYDUV�GH�3HXSOLHUV�,Q��3DGUy��$���HG��3URFFHHGLQJV�RI�WKH���WK 6HVVLRQ�RI�,QWHUQDWLRQDO�3RSODU�&RPPLVVLRQ�������6HSWHPEHU�������=DUDJR]D�
:+,7(���-���������%ODFN�SRSODU��WKH�PRVW�HQGDQJHUHG�QDWLYH�WLPEHU�WUHH�LQ�%ULWDLQ��)RU�&RPP��5HVHDUFK�,QIRUPDWLRQ�1RWH�����
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