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35,0(526�5(68/7$'26�'(�81�(16$<2�'(�5,(*2�(1�9,9(52'(�3/$17$�'(�&+232
6L[WR�+��5XL]�9��*UDX�-�0��0RQWRWR�-�/

'SWR�GH�6HOYLFXOWXUD��&,)25�,1,$��&RQIHGHUDFLyQ�+LGURJUiILFD�GHO�'XHUR&UWD�GH�OD�&RUXxD�.P���������0$'5,'
5(680(1
(O�SURSyVLWR�GH�HVWH�WUDEDMR�HV�FRQRFHU�ODV�QHFHVLGDGHV�KtGULFDV�GH�OD�SODQWD�GH�FKRSR�HQ�XQ�YLYHURSHUWHQHFLHQWH�D�OD�&RQIHGHUDFLyQ�+LGURJUiILFD�GHO�'XHUR��FRQ�HO�ItQ�GH�RSWLPL]DU�HO�ULHJR�\�KDFHU�PDVHILFLHQWH�HO�XVR�GHO�DJXD��6H�FRPELQDQ�GLVWLQWDV�GRVLV�\�IUHFXHQFLDV�WDQWR�HQ�HQVD\RV�HQ�FRQWHQHGRUFRPR� HQ� SDUFHOD�� FRQVLGHUDQGR� FRPR� SDUiPHWURV� SDUD� OD� HYDOXDFLyQ� GHO� HIHFWR� SURGXFLGR� SRU� ODVGLIHUHQWHV�FRPELQDFLRQHV�GH� ULHJR��HO� LQFUHPHQWR�GH�DOWXUD�SURGXFLGR�DVt� FRPR�HO� SHVR� VHFR� GH� ODSDUWH�DpUHD�\�UDGLFXODU��HQ�HO�FDVR�GH�ORV�FRQWHQHGRUHV��/D�IUHFXHQFLD�GH�ULHJR�FDGD����GtDV�VH�UHYHODFRPR�LQVXILFLHQWH�SDUD�ODV�GRVLV�HPSOHDGDV�
3DODEUDV�&ODYH��9LYHUR��5LHJR��&KRSR��&RQWHQHGRU�
6800$5<
7KH�REMHFWLYH�RI�WKLV�ZRUN�LV�WR�NQRZ�WKH�ZDWHU�GHPDQG�RI��SRSODU�SODQWV�LQ�D�QXUVHU\�ZKLFK�EHORQJV�WRWKH�&RQIHGHUDFLyQ�+LGURJUiILFD�GHO�'XHUR��ZLWK�WKH�DLP�RI�RSWLPLVLQJ�WKH�ZDWHULQJ�DQG�PDNH�WKLV�UHVRUWPRUH� HIILFLHQW�� 'LIIHUHQW� GRVHV� DQG� IUHTXHQFLHV� DUH� FRPELQHG� ERWK� LQ� FRQWDLQHU� DQG� LQ� SDUFHO�� 7KHKHLJKW�LQFUHDVH�DQG�WKH�DHULDO�DQG�URRWV�GU\�ZHLJKW��IRU�FRQWDLQHUV���DUH�PHDVXUHG�LQ�RUGHU�WR�HYDOXDWHWKH�HIIHFW��7KH�ZDWHU�IUHTXHQF\�HYHU\�WHQ�GD\V�LV�FRQVLGHUHG�QRW�HQRXJK�IRU�WKH�GRVHV�DSSOLHG�
.H\�:RUGV��1XUVHU\��:DWHULQJ��3RSODU��&RQWDLQHU�
,1752'8&&,Ï1
/D� XWLOL]DFLyQ� UDFLRQDO� GH� ORV� UHFXUVRV� KtGULFRV� GLVSRQLEOHV�� HV� XQD� FUHFLHQWHQHFHVLGDG�HQ�XQ�SDtV�FRPR�HO�QXHVWUR��FRQ�HVFDVDV�SUHFLSLWDFLRQHV�HQ�EXHQD�SDUWHGHO�WHUULWRULR�\�DSUR[LPDGDPHQWH�����������KD�GH�ORV�WHUUHQRV�FXOWLYDGRV�SXHVWRV�HQUHJDGtR��315�������
3DtVHV�SXQWHURV�HQ�FXDQWR�D�OD�RSWLPL]DFLyQ�GHO�XVR�GHO�DJXD�GH�ULHJR��HILFLHQFLD�GHOVLVWHPD�GH�ULHJR!������LQGLFDQ�TXH�OD�DSRUWDFLyQ�GHO�DJXD�VREUHSDVD�PDV�GHO����GH� ODV� QHFHVLGDGHV� UHDOHV� GH� PXFKRV� FXOWLYRV� �$OYDUH]� HW� DO��������� SRQLHQGR� GHPDQLILHVWR�OD�QHFHVLGDG�GH�FRQRFHU�GLFKD�GHPDQGD�FRPR�SULPHU�SDVR�KDFLD�XQ�XVRPDV�UDFLRQDO�GHO�DJXD�
7DQWR� OD� FDQWLGDG� GH� DJXD� DSOLFDGD� FRPR� OD� IUHFXHQFLD� GH� VX� DSOLFDFLyQ�� � VRQIDFWRUHV�FRQVLGHUDGRV�FRPR�SULRULWDULRV� �%UDXQ�HW�DO����������(Q�HVWH�VHQWLGR��HQ�HOJpQHUR�3RSXOXV��VH�KDQ�UHDOL]DGR�HQVD\RV�FRQ�GLVWLQWDV�IUHFXHQFLDV�GH�ULHJR�VREUHODV� HVSHFLHV�3�FLOLDWD \� 3�QLJUD �6DJZDO������� DVt� FRPR� FRQ� GLVWLQWDV� GRVLV�� HQYLYHURV�LWDOLDQRV��)ULVRQ���������(Q�XQD�OtQHD�VLPLODU�HVWiQ�ORV�WUDEDMRV�GHVDUUROODGRVSRU� /LDQL� �������� =LYDQRZ� HW� DO��� ������� R� &HXOHPDQV� 	� ,PSHQV� �������� VREUHGLIHUHQWHV�HVSHFLHV�GHO�JpQHUR�
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(Q�(VSDxD�ORV�GDWRV�SXEOLFDGRV�VREUH�UHTXHULPLHQWRV�KtGULFRV�HQ�YLYHURV�GH�FKRSRVRQ� SUDFWLFDPHQWH� LQH[LVWHQWHV�� VLHQGR� FRQRFLGD� OD� JUDQ� KLJURItOLD� TXH� SUHVHQWD� ODHVSHFLH� IUHQWH� D� RWUDV� HVSHFLHV� IRUHVWDOHV� FRPR� DEHWR�� KD\D� R� UREOH� �3DGUy� 	2UHQVDQ]�������
(O� SUHVHQWH� WUDEDMR� PXHVWUD� ORV� UHVXOWDGRV� SUHOLPLQDUHV� GH� XQ� HQVD\R� GH� ULHJRUHDOL]DGR� HQ� HO� YLYHUR� GH� 6W�� &ULVWLQD� GH� OD� 3ROYRURVD� �=DPRUD�� EDMR� FRQGLFLRQHVFOLPiWLFDV� \� HGiILFDV� HVSHFtILFDV�� HQ� HO� TXH� VH� FRPELQDQ� WDQWR� GRVLV� FRPRIUHFXHQFLDV�
0$7(5,$/�<�0e72'26
/RV�HQVD\RV�VH�KDQ�UHDOL]DGR�HQ�HO�YLYHUR�GH�6W�&ULVWLQD�GH� OD�3ROYRURVD� �=DPRUD�VLWXDGR� HQ� OD� ULEHUD� GHO� (VOD� \� SHUWHQHFLHQWH� D� OD� &RQIHGHUDFLyQ� +LGURJUiILFD� GHO'XHUR�
(O��VXHOR�GH�OD�SDUFHOD�GH�HQVD\R�HV�GH� WH[WXUD�IUDQFR�OLPRVD��FRQ�XQ�FRQWHQLGR�GHPDWHULD�RUJiQLFD�GH������\�S+�GH����/D�SUHFLSLWDFLyQ�PHGLD�PHQVXDO�GH�ORV�TXLQFH~OWLPRV�DxRV�HQWUH�PD\R�\�VHSWLHPEUH�IXH�GH�������/�P� \�OD�WHPSHUDWXUD�PHGLD�GHORV�WUHV�~OWLPRV�DxRV�SDUD�HO�PLVPR�SHULRGR�GH�HQVD\R�IXH�GH�������&��FRQ�Pi[LPDVGH�����R \�PtQLPDV�GH��R�
$��(QVD\R�����
x (QVD\R�GH�ULHJR�HQ�&RQWHQHGRUHV�
6H�HPSOHDURQ��PDFHWDV�GH����/��HQ�ODV�TXH�VH�SODQWDURQ��GH�PDQHUD�LQGLYLGXDOL]DGDHQ� FDGD�PDFHWD�� HVWDTXLOODV� GHO� FORQ� C,������ �3�� [� HXUDPHULFDQD�� \� VH� DSOLFDURQ� �GRVLV�GLVWLQWDV�GH�ULHJR���/��� ���\������FRQ�WUHV�IUHFXHQFLDV�GHQWUR�GH�FDGD�GRVLV���GtDV����\������GH�PDQHUD�PDQXDO�
(O��HQVD\R�HVWXYR�FRPSUHQGLGR�HQWUH�HO����GH 0D\R�\�HO����GH�6HSWLHPEUH��SHULRGRWUDV�HO�FXDO�VH�SURFHGLy�D�WRPDU�GDWRV�VREUH�HO�LQFUHPHQWR�GH�DOWXUD�SURGXFLGR�HQ�ODVSODQWDV�DVt�FRPR�GHO�SHVR�VHFR�GH�OD�SDUWH�DpUHD�\�GHO�VLVWHPD�UDGLFXODU���WUDV�VHFDUHQ�HVWXID�GH�����&�GXUDQWH���K�
/RV�GDWRV�REWHQLGRV�VH�DQDOL]DURQ�PHGLDQWH�DQiOLVLV�GH�OD�YDULDQ]D�\�ODV�PHGLDV�VHFRPSDUDURQ�PHGLDQWH�HO�WHVW�GH�1HZPDQ�.HXOV�
%��(QVD\R�����
x (QVD\R�GH�ULHJR�HQ�&RQWHQHGRUHV�
(O�PDWHULDO�\�OD�PHWRGRORJtD�VHJXLGD�HQ�HO�H[SHULPHQWR�GHO������IXH�VLPLODU�D�OD�GHODxR� DQWHULRU�� PDQWHQLHQGR� ODV� PLVPDV� IUHFXHQFLDV� GH� ULHJR� ����� \� ��� GtDV�� SHURPRGLILFDQGR�ODV�GRVLV�HQ�IXQFLyQ�GH�ORV�GDWRV�REWHQLGRV�HO�DxR�SUHFHGHQWH�
(Q�HVWH� FDVR�� ODV� GRVLV�GH� ULHJR�DSOLFDGDV� IXHURQ�� ��� �� \� �/�� �� SDUD� ORV�PHVHV�GH-XQLR� \� 6HSWLHPEUH�� LQFUHPHQWiQGRVH� D� ������ \� ���� UHVSHFWLYDPHQWH�� HQ� -XOLR� \$JRVWR�� ,JXDOPHQWH� VH� SURFHGLy� D� OD� WRPD� GH� GDWRV� GH� DOWXUDV� \� SHVR� VHFR� GH� ODSDUWH�DpUHD�\�UDGLFXODU�
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x (QVD\R�GH�ULHJR�HQ�FDPSR
6H�FRQWy�FRQ�XQD�SDUFHOD�GH������P��� HQ�OD�TXH�VH�GLVSXVLHURQ�XQ�WRWDO�GH����ILODVGH�HVWDTXLOODV��SODQWDGDV�FRQ�HVSDFLDPLHQWR�GH�����[��P��\�FRQWDQGR�FDGD�ILOD�FRQ����HVWDTXLOODV��(O�ULHJR�VH�DSOLFy�PHGLDQWH�JRWHR��FRQWDQGR�FDGD�ILOD�FRQ�XQD�OODYHLQGLYLGXDO�TXH�SHUPLWtD�UHJDU�OD�ILOD�FRQ�OD�GRVLV�\�IUHFXHQFLD�GHVHDGD��,GpQWLFD�GRVLV\�IUHFXHQFLD�VH�DSOLFy�D�FDGD�JUXSR�GH�WUHV�ILODV��FRQ�HO�REMHWR�GH��PXHVWUHDU�VROR�ODFHQWUDO� \� HYLWDU� DVt� ORV� HIHFWRV� GH� ERUGH� TXH� SXGLHUDQ� RFDVLRQDU� ODV� � GRVLV� RIUHFXHQFLDV�FRQWLJXDV��6H�PLGLHURQ����iUEROHV�DO�D]DU�GHQWUR�GH�FDGD�ILOD�
/RV�WUDWDPLHQWRV�VH�DSOLFDURQ�GXUDQWH� ORV�PHVH�GH�-XQLR�D�6HSWLHPEUH��HPSOHDQGRODV�PLVPDV�GRVLV�\�IUHFXHQFLDV�TXH�HQ�HO�HQVD\R�HQ�FRQWHQHGRU��HV�GHFLU����GLDV����\��� SDUD� ODV� IUHFXHQFLDV� \� �/�� �� \� �� SDUD� ODV� GRVLV� HQ� -XQLR� \� 6HSWLHPEUHLQFUHPHQWDQGR� D� ��� /��� ��� \� ��� HQ -XOLR� \� $JRVWR�(O� HVWDTXLOODGR� FRQWy� FRQ� ORVFXLGDGRV� KDELWXDOHV� GHO� YLYHUR�� VHOHFFLyQ� GH� EURWHV�� FRQWURO� GH� PDODV� KLHUEDVPHGLDQWH�OD�DSOLFDFLyQ�GH�KHUELFLGDV��FRQWURO�GH�SODJDV�HWF«
5(68/7$'26�<�',6&86,Ï1
$�(QVD\R�����
/RV� UHVXOWDGRV� REWHQLGRV� SDUD� OD� YDULDEOH� DOWXUD� VH�PXHVWUDQ� HQ� OD� 7DEOD� ��� 3DUDGLFKD� � YDULDEOH�� � D� OD� GRVLV�PD\RU� GH� ULHJR� ��� /��� H[LVWHQ� GLIHUHQFLDV� VLJQLILFDWLYDVHQWUH�ODV�WUHV�IUHFXHQFLDV�DSOLFDGDV��SDUD�OD�GRVLV�LQWHUPHGLD����/���ODV�GLIHUHQFLDV�VHSUHVHQWDQ�FXDQGR�ORV�ULHJRV�VH�DSOLFDURQ�FDGD���GtDV�IUHQWH�D�ODV�DSOLFDFLRQHV�GH���\���GtDV�PLHQWUDV�TXH�SDUD�OD�GRVLV�PHQRU�������/���ODV�GLIHUHQFLDV�DSDUHFHQ�IUHQWH�DOD�IUHFXHQFLD�PiV�EDMD�
(V�GH�GHVWDFDU�OD�DXVHQFLD�GH�VLJQLILFDFLyQ�FXDQGR�HO�ULHJR�VH�DSOLFD�D�GRVLV�GH���/�FDGD� ��� GtDV� \� FXDQGR� HVWH� VH� UHDOL]D� D� �� /�� FDGD� �� GtDV� DVt� FRPR� FXDQGR� ODVDSOLFDFLRQHV�VH�UHDOL]DQ�D� OD�GRVLV�GH���/��FDGD���\����GtDV�IUHQWH�D� ORV�ULHJRV�FRQ����� /�� \� IUHFXHQFLDV� GH� � \� �� GtDV�� SRQLpQGRVH� GH� PDQLILHVWR� HVWH� HQVD\R� TXHDFRUWDQGR�OD�IUHFXHQFLD�GH�ULHJR�HV�SRVLEOH�XWLOL]DU�GRVLV�PHQRUHV�

7DEOD�� ,QFUHPHQWR�GH�DOWXUD��FP���FRQ�GLIHUHQWHV�GRVLV�\�IUHFXHQFLDV�GHULHJR�

/DV�PHGLDV�FRQ�OD�PLVPD�OHWUD�QR�GLILHUHQ�DO������VHJ~Q�HO�WHVW�GH�1�.�
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&XDQGR�ORV�SDUiPHWURV�DQDOL]DGRV�IXHURQ�SHVR�VHFR�GH�SDUWH�DpUHD�\�GH�UDt]��7DEOD����VH�REWLHQH�VLJQLILFDFLyQ�HQWUH�OD�GRVLV�PD\RU�\�OD�IUHFXHQFLD�PDV�DOWD����/��FDGD��GtDV��IUHQWH�D�ORV�PLVPRV�OLWURV�FDGD���\����GtDV�DVt�FRPR�FRQ�OD�GRVLV�GH���/��FDGD��GtDV�
'H�OD�PLVPD�PDQHUD�QR�VH�DSUHFLDQ�GLIHUHQFLDV�GHVWDFDEOHV�HQWUH�ORV�ULHJRV�FRQ���/�FDGD� �� \� ��� GtDV� IUHQWH� D� ORV� DSOLFDGRV� FRQ� OD� GRVLV� PHQRU� ������ /��� FRQ� XQDIUHFXHQFLD�GH���GtDV�
(O�DQiOLVLV�GH�FRUUHODFLyQ�UHDOL]DGR� LQGLFD�TXH� OD�DVRFLDFLyQ�HQWUH� ODV� WUHV�YDULDEOHVDQDOL]DGDV� HV� VXSHULRU� DO� ������ LQGLFDQGR� SRU� WDQWR� TXH� FXDOTXLHUD� GH� HOODV� HVLJXDOPHQWH�YiOLGD�SDUD�GHWHFWDU�ORV�HIHFWRV�SURGXFLGRV�SRU�HO�ULHJR�
7DEOD��� 3HVR�VHFR�DpUHR�\�UDGLFXODU���FRQ�GLIHUHQWHV�GRVLV�\ IUHFXHQFLDV�GH�ULHJR�

/DV�PHGLDV�FRQ�OD�PLVPD�OHWUD�QR�GLILHUHQ�DO������VHJ~Q�HO�WHVW�GH�1�.�
%��(QVD\R�����x (QVD\R�GH�ULHJR�HQ�&RQWHQHGRUHV�
/RV�GDWRV� GH�DOWXUDV� REWHQLGRV� �7DEOD� ��� � LQGLFDQ� OD� GREOH� LPSRUWDQFLD� WDQWR� GH� ODIUHFXHQFLD� FRPR� GH� OD� GRVLV�� H[LVWLHQGR GLIHUHQF DV� VLJQLILFDWLYDV� HQW H� ODV� WUHVIUHFXHQFLDV� GHQWUR� GH� OD�PLVPDIUHFXHQFLD�
,JXDOPHQWH�HV�GH�GHVWDFDU� OD�DXGRVLV�GH��/���/�FDGD���GtDV�IUHQWUDWDPLHQWRV�GH��/���/�FDGD���FRUURERUDQGR�ORV�GDWRV�GHO�HQVDULHJR� VH� SXHGHQ� XWLOL]DU� GRVLIUHFXHQFLDV� GH� ULHJR� PX\� GLVWLQFUHPHQWRV� GH� DOWXUD�PHQRUHVDSOLFDGDV�
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VHQFLD�GHWH�D�ODV�DGtDV� IUHQWH\R�SUHFHGV� PHQRUHDQFLDGDV� H�� QR� � H[LVW
�
�
–

�VLJQLILFSOLFDFLRQ�D�HO� WUDHQWH�HQ�V�� 6H� HQ� HO� WLLy� VLJQLI
DHWHYHPLF
L

FLyQ�FXDQGR�HO� ULHJR�VH�DSOLFD�DV�GH��/���/�FDGD���GtDV�R�HQWUHDPLHQWR�GH��/���/�FDGD���GtDV�O�TXH�DFRUWDQGR�OD�IUHFXHQFLD�GHLGHQFLD� � LJXDOPHQWH� TXH� FRQSR� ���� GtDV�� VH� REWLHQHQ� ORVDFLyQ� HQWUH� ODV� GRVLV�PDV� DOWDV
U
X
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7DEOD��� ,QFUHPHQWR�GH�DOWXUD��P��HQ�c,������FRQ�GLIHUHQWHV�GRVLV�\�IUHFXHQFLDV�GHULHJR�

/DV�PHGLDV�FRQ�OD�PLVPD�OHWUD�QR�GLILHUHQ�DO������VHJ~Q�HO�WHVW�GH�1�.�
6L�FRQVLGHUDPRV�ODV�YDULDEOHV�SHVR�VHFR�GH�OD�SDUWH�DpUHD�\�UDGLFXODU��7DEOD�����FRQXQ�FRHILFLHQWH�GH�FRUUHODFLyQ�GHO�������HV�SRVLEOH�REVHUYDU�GLIHUHQFLDV�VLJQLILFDWLYDVHQWUH�IUHFXHQFLDV�GHQWUR�GH�OD�PLVPD�GRVLV�DVt�FRPR�VLJQLILFDFLyQ�HQWUH�GRVLV�SDUD�ODPLVPD�IUHFXHQFLD��FRQ�OD�H[FHSFLyQ�GH�ORV�ULHJRV�DSOLFDGRV�FDGD����GtDV�HQ�HO�TXHORV� FRPSRUWDPLHQWRV� VH� LJXDODQ�� � GH� PDQHUD� VLPLODU� D� OR� TXH� VXFHGH� FRQ� HOLQFUHPHQWR�GH�DOWXUD�

7DEOD����3HVRV�VHFR�DpUHR�\�UDGLFXODU�

/DV�PHGLDV�FRQ�OD�PLVPD�OHWUD�QR�GLILHUHQ�DO������VHJ~Q�HO�WHVW�GH�1�.�
/RV�ULHJRV�DSOLFDGRV�FDGD����GtDV�SDUHFH�TXH�VRQ�LQVXILFLHQWHV��LQGHSHQGLHQWHPHQWHGH� OD�GRVLV�DSOLFDGD��(Q�JHQHUDO�� ODV�SODQWDV�HQ�FRQWHQHGRU� WLHQHQ�XQD� UHVHUYD�GHKXPHGDG� OLPLWDGD�SRU�HO� WDPDxR�GHO� UHFLSLHQWH�\�SRU� OD�FDSDFLGDG�GH� UHWHQFLyQ�GHOVXVWUDWR��VLHQGR�QHFHVDULR� OD�DSOLFDFLyQ�GH� IUHFXHQFLDV�FRUWDV� �5LRV��������� VL� ELHQ
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KD\�TXH�FRQVLGHUDU�TXH�XQ�ULHJR�H[FHVLYR�SXHGH�SURYRFDU�UHGXFFLyQ�GH� R[tJHQR�HQOD� ]RQD� UDGLFXODU� GLILFXOWDQGR� OD� UHVSLUDFLyQ� \� DIHFWDQGR� HQ� ~OWLPR� WpUPLQR� D� ODHQHUJtD�UHTXHULGD�SDUD�HO�FUHFLPLHQWR�
xx (QVD\R�GH�ULHJR�HQ�YLYHUR
/D�7DEOD���VH�PXHVWUD�ODV�DOWXUDV�REWHQLGDV�HQ�HO�HQVD\R�GH�YLYHUR��(Q�HVWH�FDVR�H[LVWHQ� GLIHUHQFLDV� VLJQLILFDWLYDV� GHQWUR� GH� XQD� PLVPD� GRVLV� SDUD� ODV� GLVWLQWDVIUHFXHQFLDV� DSOLFDGDV�� VLQ� TXH� H[LVWD� VLJQLILFDFLyQ� HQWUH� GRVLV� SDUD� OD� PLVPDIUHFXHQFLD�GH�ULHJR�DSOLFDGD��REWHQLpQGRVH�PD\RUHV�FUHFLPLHQWRV�FXDQGR�ORV�ULHJRVVH�DSOLFDQ�FDGD���GtDV!�GtDV!���GtDV�
7DEOD��� ,QFUHPHQWR�GH�DOWXUD��P��HQ�FDPSR�VREUH�c,������FRQ�GLIHUHQWHV�GRVLV�\IUHFXHQFLDV�GH�ULHJR

/DV�PHGLDV�FRQ�OD�PLVPD�OHWUD�QR�GLILHUHQ�DO������VHJ~Q�HO�WHVW�GH�1�.�
/RV�UHVXOWDGRV��PXHVWUDQ�TXH�GHQWUR�GH�OD�PLVPD��IUHFXHQFLD�� ODV�DOWXUDV�REWHQLGDHQ� ODV� SODQWDV� VRQ� LQGHSHQGLHQWHV� GH� OD� GRVLV� DSOLFDGD�� D� GLIHUHQFLD� GH� OR� TXVXFHGH� FXDQGR�HO� HQVD\R� VH� UHDOL]D� HQ� FRQWHQHGRU�� /RV� ULHJRV� DSOLFDGRV� FDGD� �GtDV� VH� PXHVWUDQ� QR� REVWDQWH� LQVXILFLHQWHV�� LQGHSHQGLHQWHPHQWH� GH� OD� GRVDSOLFDGD�� GH� PDQHUD� VLPLODU� D� ORV� UHVXOWDGRV� REWHQLGRV� FXDQGR� OD� SODQWD� VHQFRQWUDED� HQ� FRQWHQHGRU�� /DV� DOWXUDV� REWHQLGDV� HQ� SODQWDV� UHJDGDV� FDGD� �� GtDHVWiQ�SUy[LPDV�D�ODV�REWHQLGDV�HQ�HO�UHVWR�GHO�YLYHUR�

���
���
���
���

��GtDV ��� ��� �����GtDV ��� ��� ������GtDV ��� ��� ���
��/�����/ ��/�����/ ��/�����/D D DEG EFGH GHFG
VH�LVHV



– 165 –

/RV�GDWRV�SUHVHQWDGRV�RIUHFHQ�XQD�SULPHUD�YDORUDFLyQ�GH� ODV�TXH�SXHGHQ� � VHU� ODVIUHFXHQFLDV� \� GRVLV�PDV� FRQYHQLHQWHV� GH�XWLOL]DU� HQ� ODV� FRQGLFLRQHV� GH�HQVD\R�� VLELHQ� OD� DSOLFDFLyQ�GH� YRO~PHQHV�GH� ULHJR� FDOFXODGRV� HQ� EDVH�D� GDWRV� FOLPiWLFRV� \SURSLRV�GHO�FXOWLYR�SXHGHQ�VXSRQHU�XQD�PD\RU�HILFDFLD�GHO�ULHJR�\�XQ�SRVLEOH�DKRUURGH�DJXD��GHELHQGR�HVWRV�VHU�FRPSDUDGRV�FRQ�ORV�UHVXOWDGRV�REWHQLGRV�
$*5$'(&,0,(1726
4XHUHPRV� DJUDGHFHU� D� '�� -RVp� 0DUtD� 0HULQR� DVt� FRPR� DO� UHVWR� GHO� SHUVRQDO� GHOYLYHUR�GH�6W��&ULVWLQD�VX�LQHVWLPDEOH�D\XGD�HQ�OD�UHDOL]DFLyQ�GH�ORV�HQVD\RV�
%,%/,2*5$)Ë$
$/9$5(=�5��21&,16��-�$��&8(59$�-��0$5$9(5�$��-,0(1(=�0��&2+(1�0������� 0pWRGR� GH� GLDJQRVWLFR� D� WLHPSR� UHDO� GHO� HVWDGR� KtGULFR�� 9� 6\PSRVLXP+LVSDQR�3RUWXJXpV� GH� 5HODFLRQHV� +tGULFDV� HQ� ODV� 3ODQWDV�� ��������� $OFDOi� GH+HQDUHV�
%5$81�3��$63,1$//�'��/(1=�)��������7KH�XVH�RI�SK\VLRORJLFDO�LQGLFDWRUV�RI�ZDWHUVWDWXV�LQ�LUULJDWLRQ�VFKHGXOLQJ�LQ�FLWUXV��$FWD�+RUWLF��������������
)5,621��*��1(*52��*��%$5'(//,�3�������5HVHDUFK�RQ�WKH�ZDWHU�UHTXHULPHQWV�RISRSODUV�LQ�WKH�QXUVHU\�LUULJDWLHG�E\�VSULQNOHUV��&HOOXORVD�H�&DUWD��������������
*20(=�$3$5,6,�-��������(O�ULHJR�HQ�OD�SURGXFFLyQ�IUXWDO��1HFHVLGDGHV�KtGULFDV�5LHJR�WUDGLFLRQDO�\�0LFURLUULJDFLyQ��)UXWLFXOWXUD�3URIHVLRQDO����������
/,$1,�$��������3UHOLPLQDU\�UHVXOWV�RI�D�FRPSDULVRQ�EHWZHHQ�LUULJDWLRQ�E\�VSULQNOHUDQG�LUULJDWLRQ�E\�GULS�IHHG�LQ�D�3RSODU�QXUVHU\��&HOOXORVD�H�&DUWD������������
3$'52�$��25(16$1=��-��������(O�&KRSR�\�VX�&XOWLYR����SS�
3/$1�1$&,21$/�'(�5(*$',26���������+RUL]RQWH�����
5,26�&$57$f2�'��������0DQHMR�GHO�VXHOR�\�DJXD�HQ�YLYHURV��6HFUHWDULD�GH$JULFXOWXUD�\�)RPHQWR�GHO�9DOOH�GH�&DOL�������
6$*:$/�66��������5HVSRQVH�RI�LUULJDWLRQ�OHYHOV�WR�QXUVHU\VWRFN�RI�3RSXOXV�FLOLDWD�9DQ�9LJ\DQ�����������
=,9$129�1��,9$1,6(9,&�3��+(53.$�,��0$5.29,&�-��������,QIOXHQFH�RI�IHUWLOL]LQJDQG�LUULJDWLRQ�RQ�SRSODU�GHYHORSPHQW�LQ�QXUVHULHV�DQG�SODQWDWLRQV��5DGRYL�,QVWLWXG�]D�7RSRODUUVWYR������������
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	RESUMEN
	El propósito de este trabajo es conocer las necesidades hídricas de la planta de chopo en un vivero perteneciente a la Confederación Hidrográfica del Duero, con el fín de optimizar el riego y hacer mas eficiente el uso del agua. Se combinan distintas dosis y frecuencias tanto en ensayos en contenedor como en parcela, considerando como parámetros para la evaluación del efecto producido por las diferentes combinaciones de riego, el incremento de altura producido así como el peso seco de la parte aérea y radicular, en el caso de los contenedores. La frecuencia de riego cada 10 días se revela como insuficiente para las dosis empleadas.
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	Los datos presentados ofrecen una primera valoración de las que pueden  ser las frecuencias y dosis mas convenientes de utilizar en las condiciones de ensayo, si bien la aplicación de volúmenes de riego calculados en base a datos climáticos y propios del cultivo pueden suponer una mayor eficacia del riego y un posible ahorro de agua, debiendo estos ser comparados con los resultados obtenidos.
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