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5HVXPHQ
(Q�XQ�SDVWL]DO�QDWXUDO�LQYDGLGR�SRU�FKDxDU��*HRIIURHD�GHFRUWLFDQV���XELFDGR�HQ�HO�'RUVR�
RFFLGHQWDO�VXE�K~PHGR�GH�OD SURYLQFLD�GH�6DQWD�)H��VH�UHDOL]y�XQD�DSOLFDFLyQ�GH�DUEXVWLFLGD�
D�EDVH�GH�SLFORUiQ�\�WULFORUS\U���'XUDQWH�FXDWUR�DxRV�SRVWHULRUHV�DO�WUDWDPLHQWR�VH�HYDOXy�OD�
SURGXFFLyQ�GH�IRUUDMH�\�OD�FREHUWXUD�GH�ODV�HVSHFLHV�KHUEiFHDV���$�SDUWLU�GH�HVWRV�YDORUHV�VH�
GHULYDURQ�ODV�UHODFLRQHV�HQWUH��HVSHFLHV�SHUHQQHV�\�DQXDOHV��HQWUH�JUDPtQHDV�\�HO�WRWDO�\�XQ�
FRHILFLHQWH�GH�FRQGLFLyQ�GHO�SDVWL]DO���/RV�GDWRV�REWHQLGRV�HQ�HO�SDVWL]DO�WUDWDGR�IXHURQ�
FRPSDUDGRV�FRQ�HO�PLVPR�DQWHV�GHO�WUDWDPLHQWR��FRQ�ORV�GH�XQ�SDVWL]DO�VLPLODU�VLQ�WUDWDU�\�
FRQ�ORV�REWHQLGRV�HQ�XQD�FODXVXUD�GH�DSUR[LPDGDPHQWH����DxRV��(O�VHFWRU�WUDWDGR�SURGXMR�
GXUDQWH�ORV�FXDWUR�DxRV�����PiV�IRUUDMH�TXH�HO�VHFWRU�QR�WUDWDGR��VH�HQFRQWUDURQ�GLIHUHQFLDV�
VLJQLILFDWLYDV�HQWUH�DPERV�VHFWRUHV�HQ�FLQFR�GH ODV�VHLV�IHFKDV�HYDOXDGDV���/D�FRQGLFLyQ�GHO�
SDVWL]DO�GHO�VHFWRU�WUDWDGR��VH�LQFUHPHQWy�GH����DQWHV�GHO�WUDWDPLHQWR��D����D�ORV�FLQFR�PHVHV�
GH�UHDOL]DGR�HO�PLVPR���$GHPiV�GHO�WUDWDPLHQWR�FRQ�DUEXVWLFLGD�LQIOX\HURQ�IDYRUDEOHPHQWH�
HQ�ORV�UHVXOWDGRV�HO�PDQHMR�GH�ORV�DQLPDOHV�\�ODV�FRQGLFLRQHV�FOLPiWLFDV��

6XPPDU\
,Q�D�&KDxDU��*HRIIURHD�GHFRUWLFDQV��LQYDGHG�UDQJH��ORFDWHG�LQ�WKH�QRUWKZHVWHUQ�SDUW�RI�
6DQWD�)H�SURYLQFH��$UJHQWLQHDQ�5HSXEOLF��D�PL[�RI�SLFORUDQ�DQG�WULFORUS\U�ZDV�VSUD\HG�WR�
FRQWURO�LW���'XULQJ�IRXU�\HDUV�DIWHU WKH�WUHDWPHQW��IRUDJH�SURGXFWLRQ�DQG�VSHFLHV�FRYHU�ZHUH�
HYDOXDWHG���7KH�UHODWLRQ�EHWZHHQ�SHUHQQLDO�DQQXDO��JUDVV�WRWDO�DQG�UDQJH�FRQGLWLRQ�ZHUH�
GHULYHG�IURP�GH�FRYHU�GDWD���7KH�VSUD\HG�UDQJH�ZDV�FRPSDUHG�ZLWK�WKH�VDPH�UDQJH�EHIRUH�
WKH�WUHDWPHQW��ZLWK�D�UDQJH�QRW�VSUD\HG�DQG�ZLWK�DQ�HQFORVXUH���7KH�VSUD\HG�UDQJH�DYHUDJH�
GXULQJ�IRXU�\HDUV�����PRUH�IRUDJH�SURGXFWLRQ�WKDQ�WKH�QRW�VSUD\HG�RQH���6LJQLILFDQW�
GLIIHUHQFHV�LQ�IRUDJH�SURGXFWLRQ�ZHUH�IRXQG�LQ�ILYH�RI�VL[�SHULRGV�RI�HYDOXDWLRQ���7KH�
FRQGLWLRQ�RI�WKH�VSUD\HG�UDQJH�ZDV����EHIRUH�DSSOLFDWLRQ�DQG����ILYH�PRQWKV�ODWWHU���%HVLGHV�
WKH�HIIHFW�RI�WKH�KHUELFLGH��ERWK�DQLPDO�PDQDJHPHQW�DQG�FOLPDWLF�FRQGLWLRQ�KDG�D�SRVLWLYH�
HIIHFW�RQ�WKH�UHVXOWV�

,QWURGXFFLyQ
'H�DFXHUGR�D�0RUHOOR�\�$GDPROOL��������ODV�³SXOVDFLRQHV ³�TXH�UHJXODQ�HO�HTXLOLEULR�HQWUH�
OHxRVDV��SULQFLSDOPHQWH�9LQDO��3URVRSLV�UXVFLIROLD��\�HO�SDVWL]DO�HQ�OD�SURYLQFLD�GHO�&KDFR�
VRQ��VHTXtDV��IXHJR��VREUH�SDVWRUHR�H�LQXQGDFLRQHV�
(O�FKDxDU�HV�FRQVLGHUDGR�XQD�OHxRVD�LQYDVRUD�\�XQ�iUHD�LPSRUWDQWH�GHO�QRUWH�VDQWDIHVLQR�
HVWi�RFXSDGD�SRU�HVWD�HVSHFLH���/RV�GLVWXUELRV�RFDVLRQDGRV�SRU�HO�KRPEUH�HQ�HO�SDVWL]DO�VRQ�
OD�SRVLEOH�FDXVD�GH�OD�LQYDVLyQ�GHO�FKDxDU���7UHV�GH�ODV�DFFLRQHV�TXH�SRVLELOLWDQ�VX�GLIXVLyQ�
VRQ��OD�LQWURGXFFLyQ�GHO�YDFXQR��HO�ODERUHR�GH�ORV�VXHORV�\ OD�FRQVWUXFFLyQ�GH�YtDV�GH�
GHVDJ�H�
(O�YDFXQR�IDFLOLWD�OD�GLVSHUVLyQ�\�HVFDULILFD�ODV�VHPLOODV��FRQVXPH�SDVWR�SRU�OR�TXH�HVWH�QR�
HV�GHSRVLWDGR�\�GHVFRPSXHVWR�VREUH�OD�VXSHUILFLH�\�PRGLILFD�HO�HVWUDWR�KHUEiFHR�GHVGH�
IRUPDV�DOWDV�D�PHQRV�DOWDV���'H�HVWD�PDQHUD�VH�SURYRFDQ�ODV�FRQGLFLRQHV�IDYRUDEOHV�SDUD�OD�
H[SDQVLyQ�GHO�HVWUDWR�DUEyUHR�\�HVSHFLDOPHQWH�GHO�FKDxDU��HVWDV�VH�SXHGHQ�VLQWHWL]DU�HQ�ODV�
VLJXLHQWHV��OOHJDGD�GH�VHPLOODV�D�GHVWLQR��HQ�FRQGLFLRQHV�DGHFXDGDV�SDUD�VX�JHUPLQDFLyQ��
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IDOWD�GH�FRPSHWHQFLD�GHELGR�D�OD�DXVHQFLD�GH�SDVWRV�DOWRV�TXH�RFXSHQ�HO�HVSDFLR�H�LPSLGDQ�
OD�HQWUDGD�GH�OX]�\�HVFDVR�FRPEXVWLEOH��EUR]D�\�SDVWR�VHFR��TXH�SRVLELOLWH�HO�IXHJR�
�HVSRQWiQHR�R�SURYRFDGR��FRQ�VXILFLHQWH�SRGHU�FDOyULFR�SDUD�TXHPDV�SODQWDV�GH�FKDxDU�HQ�
YtDV�GH�HVWDEOHFHUVH�\�TXH�SXGLHUDQ�KDEHU�SDVDGR�SRU�ODV�HWDSDV�GH�GLVSHUVLyQ��JHUPLQDFLyQ�
\�SULPHUDV�IDVHV�GH�FUHFLPLHQWR��
(O�ODERUHR�GH�ORV�VXHORV�HOLPLQD�OD�FRPSHWHQFLD�\�HO�FRPEXVWLEOH�\�SURGXFH�XQD�FDPD�
DGHFXDGD�SDUD�OD�JHUPLQDFLyQ�GH�ODV�VHPLOODV��HV�GHFLU�TXH�VH�DVHPHMD�D�OD�DFFLyQ�GHO�
YDFXQR���6L�OD�YHJHWDFLyQ�GHVWUXLGD�HV�UHHPSOD]DGD�UiSLGDPHQWH�SRU�HVSHFLHV�GH�DOWR�SRUWH��
HO�HIHFWR�GHO�ODERUHR�VH�SRGUtD�DWHQXDU�
&RQ�OD�FRQVWUXFFLyQ�GH�YtDV�GH�GHVDJ�H�ODV�FDXVDV�GH�OD�LQYDVLyQ�SDUHFHUtDQ�VHU�GLIHUHQWHV�
GH�ODV�DQWHULRUHV��SHUR�HO�SULQFLSLR�HV�HO�PLVPR���(Q�VXHORV�FRQ�LQXQGDFLRQHV�PiV�R�PHQRV�
SURORQJDGDV�HO�FKDxDU�QR�HQFXHQWUD�XQ�DPELHQWH�DGHFXDGR���SHUR�VL�VH�PLQLPL]D�OD�
SURIXQGLGDG�\�IUHFXHQFLD�GH�ODV�GH�ODV�LQXQGDFLRQHV��VH�SURGXFH�XQ�FDPELR�GH�YHJHWDFLyQ�\�
HO�HVSDFLR�HV�RFXSDGR�SRU�HVSHFLHV�GH�]RQDV�PiV�HOHYDGDV��HQWUH�HOODV�HO�FKDxDU��GXUDQWH�HVD�
WUDQVLFLyQ�TXHGDQ�HVSDFLRV�VLQ�FXEULU��OR�FXDO�IDFLOLWD�D~Q�PDV�OD�LQYDVLyQ�
&XDQGR�XQ�SDVWL]DO�HV�LQYDGLGR�SRU�FKDxDU�GLVPLQX\H�VX�FRQGLFLyQ�\�HQ�DOJXQRV�FDVRV�QR�
WLHQH�YDORU�SDUD�XVR�JDQDGHUR���/D�YDFD�\�HO�FKDxDU�IRUPDQ�SDUWH�GHO�VLVWHPD��SRU�OR�TXH�VH�
GHEHUtDQ�DMXVWDU�HO�PDQHMR�GHO�SDVWL]DO�\�GH�ORV�DQLPDOHV�SDUD�TXH�HVWRV�HOHPHQWRV�FRQYLYDQ�
�HQWHQGLpQGRVH�SRU�FRQYLYHQFLD�OD�PD\RU�SURGXFFLyQ�GH�FDUQH�FRQ�OD�PHQRU�LQYDVLyQ�
SRVLEOH���$OJXQDV�GH�ODV�DFFLRQHV�D�UHDOL]DU�SDUD�SHUPLWLU�HVWD�FRQYLYHQFLD�VRQ��HYLWDU�OD�
GLVSHUVLyQ�GH�OD�VHPLOOD��SRU�OR�PHQRV�YtD�WUDFWR�GLJHVWLYR���GHMDU�OD�PD\RU�FDQWLGDG�SRVLEOH�
GH�SDVWR�SDUD�TXH�HVWH�SXHGD�FRPSHWLU�FRQ�HO�FKDxDU�\�VL�HO�FKDxDU�VH�HVWDEOHFH�FRPEDWLUOR�
HQ�ODV�SULPHUDV�HWDSDV�
$�ODV�OHxRVDV�LQYDVRUDV�VH�ODV�SXHGH�FRPEDWLU�FRQ�PpWRGRV�ELROyJLFRV��PHFiQLFRV��ItVLFRV�\�
TXtPLFRV��6WXGGDUW�(W��DO�������+XVV�(W��DO���������(O�PpWRGR�D�XWLOL]DU�GHSHQGH�GH�FDGD�
VLWXDFLyQ�HQ�SDUWLFXODU��HQ�PXFKRV�FDVRV�VHUtD�FRQYHQLHQWH�FRPSOHPHQWDU�GRV�R�PiV�
PpWRGRV���/D�UHVSXHVWD�GH�GLIHUHQWHV�SDVWL]DOHV�DO�FRQWURO�GH�OHxRVDV�LQYDVRUDV�IXH�HVWXGLDGD�
SRU�YDULRV�DXWRUHV��6FLIUHV�������0RUULV�(W��DO������\�RWURV���/RV�UHVXOWDGRV�IXHURQ�FDVL�VLQ�
H[FHSFLRQHV�HO�LQFUHPHQWR�GH�OD�SURGXFFLyQ�GH�IRUUDMH�\�HO�FDPELR�GH�OD�FRPSRVLFLyQ�
ERWiQLFD�GHO�HVWUDWR�KHUEiFHR�
(O�REMHWLYR�GH�HVWH�WUDEDMR�IXH�HVWXGLDU�OD�UHDFFLyQ�GHO�SDVWL]DO�FRQ�SRVWHULRULGDG�D�XQ�
WUDWDPLHQWR�TXtPLFR��FRQ�HO�TXH�VH�FRQWUROy�XQD�SREODFLyQ�GH�FKDxDU�

0DWHULDOHV�\�0pWRGRV
(O�WUDEDMR�IXH�UHDOL]DGR�HQ�HO�HVWDEOHFLPLHQWR�³(O�3HOLJUR´�XELFDGR�HQ�OD�ORFDOLGDG�GH�
(VWHEDQ�5DPV��GHSDUWDPHQWR�1XHYH�GH�-XOLR��3URYLQFLD�GH�6DQWD�)H���(O�VLWLR�IRUPD�SDUWH�
GHO�GRUVDO�RFFLGHQWDO�VXE�K~PHGR��VHJ~Q�OR�GHVFULELHURQ�/HZLV�\�3LUH��������\�HQ�RWUD�
HVFDOD�GHO�SDUTXH�&KDTXHxR�RULHQWDO��5DJRQHVH�������5DJRQHVH�\�&DVWLJOLRQH���������/RV�
VXHORV�GHO�iUHD�IXHURQ�FODVLILFDGRV�FRPR�FRPSOHMR�QDWUDFXDOI�WtSLFR��HQ�ORV�VHFWRUHV�PHQRV�
GUHQDGRV�\�QDWUDFXRO�WtSLFR�HQ�ORV�VHFWRUHV�PiV�HOHYDGRV��(VSLQR�(W��DO���������/D�
YHJHWDFLyQ�VH�OD�SXHGH�GHVFULELU�FRPR�XQ�SDUTXH�DUEXVWLYR��0RUHOOR�\�$GDPROOL�������FRQ�
GRV�WLSRV�GH�YHJHWDFLyQ�ELHQ�GHILQLGRV��HO�SULPHUR�HV�XQ�SDUTXH�DUEyUHR�IRUPDQGR�XQ�
JUDGLHQWH�GHVGH�VHFWRUHV�GHJUDGDGRV�FRQ�SUHVHQFLD�SULQFLSDOPHQWH�GH�SHOR�GH�FKDQFKR�
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�'LVWLFKOLV�VSLFDWD��KDVWD�VHFWRUHV�PHQRV�GHJUDGDRV�FRQ�SUHVHQFLD�SULQFLSDOPHQWH�GH�JUDPD�
5KRGHV��&KORULV�JD\DQD����(O�VHJXQGR�WLSR�FRPSXHVWR�SULQFLSDOPHQWH�SRU�FKDxDU�
�*HRIIURHD�GHFRUWLFDQV��GLVWULEXLGR�HQ�IRUPD�GH�LVOHWDV���(VWRV�GLIHUHQWHV�WLSRV�GH�
YHJHWDFLyQ�UHVSRQGHUtDQ�D�GLIHUHQFLDV�HGiILFDV��5DJRQHVH�������
6H�PDUFDURQ�GRV�SDUFHODV�GH�VLHWH�KHFWiUHDV�FDGD�XQD��HQ�XQD�GH�HOODV�VH�UHDOL]y�XQD�
DSOLFDFLyQ�DpUHD�GH�XQ�DUEXVWLFLGD�D�EDVH�GH�SLFORUiQ�\�WULFORUS\U��HQ�HO�PHV�GH�HQHUR�GH�
������OD�RWUD�SDUFHOD�VH�XWLOL]y�FRPR�WHVWLJR���&RPR�WHUFHU�WUDWDPLHQWR��FRPSOHPHQWDULR�D�
ORV�GRV�DQWHULRUHV��VH�XWLOL]y�XQD�FODXVXUD�GH�DSUR[LPDGDPHQWH�XQD�KHFWiUHD�GH�H[WHQVLyQ�
(Q�UHVXPHQ�ORV�WUDWDPLHQWRV�HYDOXDGRV�IXHURQ�

�� 6HFWRU�LQYDGLGR�SRU�FKDxDU��WUDWDGR�FRQ�DUEXVWLFLGD���FRQ�SDVWRUHR�GH�DQLPDOHV�
GRPpVWLFRV

�� 6HFWRU�LQYDGLGR�SRU�FKDxDU��QR�WUDWDGR�FRQ�DUEXVWLFLGD��FRQ�SDVWRUHR�GH�DQLPDOHV�
GRPpVWLFRV�

�� &ODXVXUD��VLQ�SDVWRUHR�GH�DQLPDOHV�GRPpVWLFRV��QR�WUDWDGR�FRQ�DUEXVWLFLGD��SRFR�
LQYDGLGD�SRU�FKDxDU��

(Q�ORV�WUHV�WUDWDPLHQWRV�VH�HYDOXy�OD�SURGXFFLyQ�GH�IRUUDMH�\�OD�FRPSRVLFLyQ�ERWiQLFD�GHO�
HVWUDWR�KHUEiFHR��HVWDV�HYDOXDFLRQHV�VH�UHDOL]DURQ�GRV�YHFHV�DO�DxR��HQ�PD\R�\�HQ�
QRYLHPEUH��DO�ILQDO�GHO�SHUtRGR�GH�FUHFLPLHQWR�HVWLYDO�H�LQYHUQDO��UHVSHFWLYDPHQWH���GHVGH�
�����KDVWD�������HQ�QRYLHPEUH�GH������QR�VH�HYDOXy����$GHPiV�VH�FRQWy�FRQ�XQD�
HYDOXDFLyQ�GH�OD�FRPSRVLFLyQ�ERWiQLFD�GHO�VHFWRU�WUDWDGR�SUHYLD�DO�WUDWDPLHQWR�FRQ�
DUEXVWLFLGD�
/D�SURGXFFLyQ�GH�IRUUDMH�HQ�ORV�WUHV�WUDWDPLHQWRV�VH�HYDOXy�PHGLDQWH�FRUWHV��FDGD�
WUDWDPLHQWR�IXH�GLYLGLGR�HQ�GRV�]RQDV�GH�PD\RU�R�PHQRU�SURGXFFLyQ�GH�IRUUDMH���6H�FRUWDURQ�
VRODPHQWH�ODV�HVSHFLHV�GHVHDEOHV�H�LQWHUPHGLDV�HQ�FXDWUR�SDUFHODV�GH���P� GLVWULEXLGDV�DO�
D]DU�GHQWUR�GH�FDGD�]RQD���3DUD�HYLWDU�HO�SDVWRUHR�HQ ORV�WUDWDPLHQWRV�FRQ�DQLPDOHV�VH�
XWLOL]DURQ�MDXODV�GH���P� GH�VXSHUILFLH���(O�IRUUDMH�FRVHFKDGR�IXH�VHFDGR�HQ�HVWXID�D����
JUDGRV�FHQWtJUDGRV�KDVWD�SHVR�FRQVWDQWH�\�OXHJR�SHVDGR���/D�SURGXFFLyQ�GH�IRUUDMH�VH�
H[SUHVD�HQ�NLORV�GH�PDWHULD�VHFD�SRU�KHFWiUHD��NJ�PV�KD����/DV�GLIHUHQFLDV�HQWUH�
WUDWDPLHQWRV�IXHURQ�HYDOXDGDV�XWLOL]DQGR�XQ�GLVHxR�FRPSOHWDPHQWH�DO�D]DU��FRQ�XQ�HUURU�GHO�
����6WHHO�DQG�7RUULH�������
/D�FRPSRVLFLyQ�ERWiQLFD�GHO�HVWUDWR�KHUEiFHR�VH�HYDOXy�SRU�PHGLR�GH�OD�FREHUWXUD�GH�ODV�
HVSHFLHV��GDWRV�REWHQLGRV�GH�OD�OHFWXUD�GH�WUDQVHFWDV�ILMDV�GH����SXQWRV��'DXEHQPLUH���������
/DV�HVSHFLHV�VH�DJUXSDURQ�GH�DFXHUGR�D�VX�ORQJHYLGDG�HQ�DQXDOHV�\�SHUHQQHV�\�GH�DFXHUGR�D�
VX�IDPLOLD�HQ�JUDPtQHDV�\�QR�JUDPtQHDV���$GHPiV�VH�FDOFXOy�XQ�FRHILFLHQWH�GH�FRQGLFLyQ��
FRQ�HO�TXH�VH�WUDWD�GH�H[SUHVDU�OD�SRWHQFLDOLGDG�SDUD�OD�SURGXFFLyQ�GH�IRUUDMH��VH�XWLOL]y�OD�
VLJXLHQWH�IyUPXOD�
&RQGLFLyQ� ��6XPDWRULD��&RHILFLHQWH�HVSHFLH�Q�
�&REHUWXUD�HVSHFLH�Q�� � &REHUWXUD�WRWDO
(O�FRHILFLHQWH�VH�OH�DVLJQy�VXEMHWLYDPHQWH�D�FDGD�HVSHFLH�GH�DFXHUGR�D�OD�SUHIHUHQFLD�GHO�
YDFXQR�\�D�OD�SRWHQFLDOLGDG�GH�SURGXFFLyQ�GH�IRUUDMH�
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5HVXOWDGRV�\�'LVFXVLyQ
/DV�SUHFLSLWDFLRQHV�PHQVXDOHV�RFXUULGDV�GXUDQWH�HO�SHUtRGR�TXH�GXUy�HO�WUDEDMR��VH�PXHVWUDQ�
HQ�HO�JUiILFR����(Q�JHQHUDO�HVWDV�HVWXYLHURQ SRU�VREUH�OD�PHGLD�GH�OD�]RQD��IDYRUHFLHQGR�OD�
SURGXFFLyQ�GH�SDVWR�\�OD�VXFHVLyQ�
GH�OD�YHJHWDFLyQ���
'HVSXpV�GH�OD�DSOLFDFLyQ�GHO�
DUEXVWLFLGD�VH�SURGXMR�OD�
GHIROLDFLyQ�FDVL�WRWDO�GHO�FKDxDU��
OXHJR�DOJXQDV�SODQWDV�
SHUPDQHFLHURQ�YLYDV�\�RWUDV�
PXULHURQ���(Q�HO�DxR�������DO�
ILQDOL]DU�HO�SHUtRGR�GH�
HYDOXDFLyQ��HQ�ODV�LVOHWDV�GHO�
VHFWRU�WUDWDGR��OD�VXSHUILFLH�FRQ�
VRPEUD�HUD�GH�DSUR[LPDGDPHQWH�
HO�����

3URGXFFLyQ�GH�IRUUDMH
/D�SURGXFFLyQ�WRWDO�DFXPXODGD�
HQ�ORV�FXDWUR�DxRV�IXH�GH�������
NJ�PV�KD�HQ�HO�VHFWRU�WUDWDGR��
������NJ�PV�KD�HQ�HO�QR�WUDWDGR�
\�������NJ�PV�KD�HQ�OD�FODXVXUD��
(VWR�VLJQLILFD�XQ�����PiV�GH�
IRUUDMH�SURGXFLGR�HQ�HO�VHFWRU�
WUDWDGR�FRQ�UHVSHFWR�DO�QR�
WUDWDGR��VLHQGR�HVWD�GLIHUHQFLD�
VLJQLILFDWLYD��
/D�SURGXFFLyQ�GH�IRUUDMH�SRU�
IHFKD�GH�HYDOXDFLyQ�VH�PXHVWUD�
HQ�HO�JUiILFR�����ORV�YDORUHV�GH�
PD\R�GH������FRUUHVSRQGHQ�D�XQ�
DxR�GH�SURGXFFLyQ��\D�TXH�QR�VH�
UHDOL]y�HO�FRUWH�HQ�QRYLHPEUH�GH�
�������(Q�ODV�SULPHUDV�
HYDOXDFLRQHV�OD�SURGXFFLyQ�GHO�
VHFWRU�WUDWDGR�HVWDED�PiV�FHUFD�
GH�OD�GHO�QR�WUDWDGR��HQ�ODV�~OWLPDV�HVWDED�PiV�FHUFD�GH�OD�FODXVXUD���(Q�FLQFR�GH�ORV�VHLV�
FRUWHV�UHDOL]DGRV�OD�SURGXFFLyQ�GH�IRUUDMH�IXH�VLJQLILFDWLYDPHQWH�PiV�DOWD�HQ�HO�VHFWRU�
WUDWDGR�TXH�HQ�HO�QR�WUDWDGR��HQ�OD�UHVWDQWH��QRYLHPEUH�GH�������QR�VH�HQFRQWUDURQ�
GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH�DPERV�VHFWRUHV���6L�VH�WRPD�OD�FODXVXUD�FRPR�UHIHUHQFLD��HVWD�
SURGXMR�HQ������PiV�IRUUDMH�TXH�HO�VHFWRU�WUDWDGR��SHUR�OXHJR��HQ�HO�UHVWR�GH�ODV�
HYDOXDFLRQHV�QR�VH�UHJLVWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH�FODXVXUD�\�VHFWRU�WUDWDGR���/D�
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Sitio Argentino de Producción Animal

5 de 10



�

WHQGHQFLD�HQ�OD�SURGXFFLyQ�GH�IRUUDMH�IXH�VHPHMDQWH�HQ�ORV�WUHV�WUDWDPLHQWRV��SRU�OR�TXH�VH�
GHEHUtD�SHQVDU�HQ�XQ�IDFWRU�FRP~Q��FRPR�SRGUtDQ�VHU�ODV�SUHFLSLWDFLRQHV

5HODFLyQ�HVSHFLHV�SHUHQQHV���HVSHFLHV�DQXDOHV
(Q�ORV�VHFWRUHV�LQYDGLGRV�SRU�FKDxDU��OD�VRPEUD�TXH�HVWH�SUR\HFWD��GLVPLQX\H�OD�SRVLELOLGDG�
GH�FUHFLPLHQWR�GH�HVSHFLHV�IRUUDMHUDV��VLQ�HPEDUJR�GXUDQWH�HO�LQYLHUQR�VH�DWHQ~D�HO�
VRPEUHDGR�\�VH�SRVLELOLWD�OD�LPSODQWDFLyQ�\�FUHFLPLHQWR�GH�HVSHFLHV��TXH�JHQHUDOPHQWH�
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*UiILFR�����3URGXFFLyQ�GH�IRUUDMH�HQ�ORV�VHFWRUHV�WUDWDGR��QR�WUDWDGR�\� FODXVXUD��
GHVGH������KDVWD������
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FXPSOHQ�VX�FLFOR�GXUDQWH�pVWH�SHUtRGR�\�OXHJR�SHUPDQHFHQ�HQ�IRUPD�GH�VHPLOOD�GXUDQWH�HO�
SHUtRGR�FRQ�PiV�VRPEUD���6RQ�HVSHFLHV�LQYHUQDOHV�\�DQXDOHV�R�GH�FRPSRUWDPLHQWR�DQXDO���
$GHPiV�GHO�VRPEUHDGR�RWUDV�FDXVDV�TXH�IDYRUHFHQ�D�ODV�HVSHFLHV�DQXDOHV�VRQ��H[FHVR�GH�
FDUJD��IDOWD�GH�GHVFDQVRV��TXHPDV�UHLWHUDGDV��LQXQGDFLRQHV��R�FXDOTXLHU�IDFWRU�TXH�HOLPLQH�OD�
FRPSHWHQFLD�GH�ODV�HVSHFLHV�SHUHQQHV���(O�VHFWRU�WUDWDGR�PRVWUy�XQD�UHODFLyQ�SHUHQQHV���
DQXDOHV�PiV�DOWD�\�PiV�HVWDEOH�TXH�HO�QR�WUDWDGR��JUiILFR�����/DV�GLIHUHQFLDV�VRQ�DWULEXLEOHV�
D�ORV�HIHFWRV�GHO�DUEXVWLFLGD��\D�TXH�DPERV�VHFWRUHV�WXYLHURQ�HO�PLVPR�PDQHMR�GH�ORV�
DQLPDOHV�\�ODV�PLVPDV�FRQGLFLRQHV�FOLPiWLFDV���(Q�DPERV�WUDWDPLHQWRV�OD�UHODFLyQ�SHUHQQHV�
��DQXDOHV�PRVWUy�WHQGHQFLD�SRVLWLYD��OR�TXH�HVWDUtD�LQGLFDQGR�XQ�DFHUWDGR�PDQHMR�GH�ORV�
DQLPDOHV�\�FRQGLFLRQHV�FOLPiWLFDV�IDYRUDEOHV�

5HODFLyQ�FREHUWXUD�JUDPtQHDV���FREHUWXUD�WRWDO
/D�SUHVHQFLD�GH�HVSHFLHV�ODWLIROLDGDV�HQ�HO�HVWUDWR�KHUEiFHR�GH�ODV�LVOHWDV�VH�GHEH�D�OD�
DGDSWDFLyQ�GH�HVWDV�D�OD�VRPEUD��SHUR�WDPELpQ�SRGUtDQ�LQGLFDU��DO�LJXDO�TXH�ODV�DQXDOHV�

GHWHULRUR�GHO�SDVWL]DO�GHELGR�D�VREUH�SDVWRUHR��TXHPDV�UHLWHUDGDV�\�RWURV�IDFWRUHV���/D�
UHODFLyQ�FREHUWXUD�JUDPtQHDV���FREHUWXUD�WRWDO�HQ�ORV�FXDWUR�DxRV�IXH�PiV�DOWD�HQ�OD�FODXVXUD�
TXH�HQ�ORV�RWURV�GRV�VHFWRUHV�\�PiV�DOWD�HQ�HO�VHFWRU�WUDWDGR�TXH�HQ�HO�QR�WUDWDGR��JUiILFR������
(O�VHFWRU�WUDWDGR�PHMRUy�OD�UHODFLyQ�D�SDUWLU�GHO�VHJXQGR�DxR�KDVWD�PRVWUDU�YDORUHV�VLPLODUHV�
D�ORV�GH�OD�FODXVXUD HQ�HO�FXDUWR�DxR��(VWR�LQGLFD��XQD�GLVPLQXFLyQ�GH�ODWLIROLDGDV�\�XQ�
DXPHQWR�GH�JUDPtQHDV��SRVLEOHPHQWH�SURYRFDGD�SRU�OD�GLVPLQXFLyQ�GH�OD�VRPEUD�HQ�HO�
VHFWRU�WUDWDGR���/D�WHQGHQFLD�HQ�OD�UHODFLyQ�IXH�SRVLWLYD�HQ�ORV�GRV�VHFWRUHV��OR�TXH�LQGLFDUtD�
XQ�PDQHMR�DFHSWDEOH�GH�ORV�DQLPDOHV�\�FRQGLFLRQHV�FOLPiWLFDV�IDYRUDEOHV�
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&RQGLFLyQ�GHO�SDVWL]DO
/D�GHIROLDFLyQ�\�R�PXHUWH�GHO�FKDxDU�IDYRUHFLy�OD�HQWUDGD�GH�OX]�DO�HVWUDWR�KHUEiFHR��OR�TXH�
SRVLELOLWy�OD�LPSODQWDFLyQ�GH�JUDPtQHDV�GHVHDEOHV�\�OD�SpUGLGD�GH�HVSHFLHV�LQGHVHDEOHV��HQ�
JHQHUDO�ODWLIROLDGDV�DQXDOHV�GH�SRFD�LPSRUWDQFLD�HQ�OD�GLHWD�GHO�YDFXQR���'XUDQWH�HO�SULPHU�
DxR�HO�HVWDEOHFLPLHQWR�GH�HVWDV�IRUUDMHUDV�VH�UHIOHMy�HQ�HO�FRHILFLHQWH�GH�FRQGLFLyQ�TXH�
DXPHQWy�GHVGH����DQWHV�GHO�WUDWDPLHQWR��KDVWD����D�ORV���PHVHV�GH�UHDOL]DGR�HO�PLVPR��SDUD�

OXHJR�PDQWHQHU�YDORUHV�DOWRV�HQ�ODV�UHVWDQWHV�HYDOXDFLRQHV���$GHPiV�GH�OD�PD\RU�HQWUDGD�GH�
OX]��HVWH�DXPHQWR�WDPELpQ�SXGR�VHU�D�FDXVD�GHO�GHVFDQVR�TXH�VH�OH�GLR�DO�SDVWL]DO�OXHJR�GHO�
WUDWDPLHQWR���$�SHVDU�GHO�DXPHQWR�GH�OD�FRQGLFLyQ�GHO�VHFWRU�WUDWDGR��OD�SURGXFFLyQ��GH�
IRUUDMH��JUiILFR����HVWDED�OHMRV�GH�OD�UHJLVWUDGD�HQ�OD�FODXVXUD��Vt VH�WRPD�OD�FODXVXUD�FRPR�
UHIHUHQFLD����3RU�HOOR�HO�SULPHU�DxR�VH�OR�FRQVLGHUD�GH�HVWDEOHFLPLHQWR�GH�HVSHFLHV���$�SDUWLU�
GHO�VHJXQGR�DxR�ODV�HVSHFLHV�HVWDEOHFLGDV�FRPHQ]DURQ�XQ�SHUtRGR�GH�PD\RU�SURGXFFLyQ��
DFHUFiQGRVH�D�ORV�YDORUHV�GH�OD�FODXVXUD�
(O�FKDxDU�SURGXFH�PiV�VRPEUD�HQ�ORV�PHVHV�GH�FUHFLPLHQWR�DFWLYR�\�JUDQ�SDUWH�GH�OD�
DFWLYLGDG�IRWRVLQWpWLFD�GH�ODV�HVSHFLHV�TXH�HVWiQ�HQ�HVWUDWR�KHUEiFHR�VH�YH�GLVPLQXLGD�R�
UHOHJDGD�D�HVSHFLHV�DGDSWDGDV�D�OD�VRPEUD���(Q�ORV�PHVHV�PiV�IUtRV�HO�FKDxDU�GHVFDQVD�\�
JUDQ SDUWH�GH�VXV�KRMDV�FDHQ��OD�VRPEUD�QR�HV�WDQ�SURQXQFLDGD�\�HO�HVWUDWR�KHUEiFHR�UHFLEH�
PD\RU�OXPLQRVLGDG��HQ�HVWDV�FRQGLFLRQHV�VH�GHVDUUROODQ�SODQWDV�DQXDOHV�GH�FUHFLPLHQWR�
LQYHUQDO��DOJXQDV�H[FHOHQWHV�IRUUDMHUDV�FRPR�FHEDGLOOD�FULROOD��%URPXV�XQLRORLGHV��R�
DOYHUMLOODV��9LFLD�HSHWLRODULV \ /DWK\UXV�PDFURVWDFK\D��TXH�VL�ELHQ�SURGXFHQ�IRUUDMH�GH�
EXHQD�FDOLGDG�HQ�XQD�pSRFD�FUtWLFD��QR�DOFDQ]DQ�ORV�QLYHOHV�GH�SURGXFFLyQ�QL�OD�VHJXULGDG�GH�
ODV�HVSHFLHV�SHUHQQHV���(VWDV�HVSHFLHV�DQXDOHV�SDVDQ�HO�SHUtRGR�FRQ�PiV�VRPEUD�HQ�IRUPD�GH�
VHPLOOD��OXHJR�VL�ODV�FRQGLFLRQHV�VRQ�SURSLFLDV�VH�HVWDEOHFHQ��GH�RWUD�PDQHUD�HO�VXHOR�TXHGD�
GHVQXGR�R�HV�RFXSDGR�SRU�RWUDV�HVSHFLHV�DGDSWDGDV�D�ODV�FRQGLFLRQHV�GHO�DxR���'HELGR�D�ODV�
GLIHUHQWHV�SRVLELOLGDGHV�GH�HVWDEOHFLPLHQWR�GH�ODV�HVSHFLHV�PHQFLRQDGDV�HQ�ORV�GLIHUHQWHV�
DxRV� HO�VHFWRU�QR�WUDWDGR�PRVWUy�YDULDFLRQHV�EUXVFDV�HQ�VX�FRQGLFLyQ�

�

��

��

��

��

���

���

(QH��� 0D\��� 1RY��� 0D\��� 1RY��� 0D\��� 1RY��� 0D\���

&R
QG
LFt
RQ

7UDWDGR
1R�WUDWDGR
&ODXVXUD
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�

6H�GHEH�GHVWDFDU��TXH�ODV�IRUUDMHUDV�DQXDOHV�VH�LPSODQWDQ�HQ�HVSDFLRV�PHGLDQDPHQWH�
LQYDGLGRV��HQ�ORV�HVSDFLRV�PX\�LQYDGLGRV�HO�HVWUDWR�KHUEiFHR�HV�PX\�UDOR��SHUR�FRPR�HO�
DQLPDO�QR�SXHGH�HQWUDU�HO�YDORU�FRPR�IRUUDMH�VH�FRQVLGHUD�QXOR�
4XHGDQ�YDULDV�SUHJXQWDV�VLQ�UHVSRQGHU��&XiQWR�WLHPSR�GXUD�HO�HIHFWR�GHO�DUEXVWLFLGD"�&DGD�
FXDQWRV�DxRV�KDEUtD�TXH�WUDWDU�XQ�SDVWL]DO�SDUD�PDQWHQHU�OD�FRQGLFLyQ�ORJUDGD"�<�
SRVLEOHPHQWH�OD�PiV�LPSRUWDQWH�FXDQWD�PiV�FDUQH�SURGXFH�XQ�SDVWL]DO�WUDWDGR�TXH�XQR�VLQ�
WUDWDU�

&RQFOXVLRQHV
(O�WUDWDPLHQWR�FRQ�HO�DUEXVWLFLGD�SHUPLWLy�XQD�PD\RU�HQWUDGD�GH�OX]��OR�TXH�SURGXMR�XQD�
UHDFFLyQ�IDYRUDEOH�GHO�SDVWL]DO��VH�LQFUHPHQWy�OD�SURGXFFLyQ GH�IRUUDMH��ODV�HVSHFLHV�
SHUHQQHV��ODV�JUDPtQHDV�\�OD�FRQGLFLyQ�GHO�SDVWL]DO���(O�PDQHMR�GH�ORV�DQLPDOHV�\�ODV�
FRQGLFLRQHV�FOLPiWLFDV�IDYRUDEOHV�WXYLHURQ�XQ�HIHFWR�SRVLWLYR�\�FRPSOHPHQWDULR�D�OD�DFFLyQ�
GHO�DUEXVWLFLGD�\�QR�VH�SXGLHURQ�VHSDUDU�ORV�HIHFWRV�GH�HVWRV�WUHV�IDFWRUHV�

/LWHUDWXUD�&LWDGD
'DXEHQPLUH��5�$����������$�&DQRS\�± &RYHUDJH�0HWKRG�IRU�9HJHWDWLRQ�$QDO\VLV���1RUWKZHVW�

6FLHQFH������������
(VSLQR��/�0���0�$��6HYHVR�\�0�$��6DEDWLHU����������0DSD�GH�6XHORV�GH�OD�3URYLQFLD�GH�6DQWD�)H��

7RPR�,,���0$*��6DQWD�)H�\�,17$��((5$�5DIDHOD�������S�
+XVV��'�/���$��(��%HUQDUGRQ��'�/��$QGHUVRQ�\�-�0��%UXQ��� �������3ULQFLSLR�GH�0DQHMR�GH�3UDGHUDV�

1DWXUDOHV���,17$��$UJHQWLQD�\�)$2�&KLOH�������S�
/HZLV��-�3��\�(��)��3LUH����������/D�9HJHWDFLyQ�GH�OD�5HS~EOLFD�$UJ HQWLQD���5HVHxD�6REUH�OD�

9HJHWDFLyQ�GHO�&KDFR�6DQWDIHVLQR���6HULH�)LWRJHRJUiILFD�1�������,17$������S�
0RUHOOR��-��<�-��$GDPROL����������/D�YHJHWDFLyQ�GH�OD�5HS~EOLFD�$UJHQWLQD���/DV�*UDQGHV�8QLGDGHV�

GH�9HJHWDFLyQ�\�$PELHQWH�GHO�&KDFR�$UJHQWLQR���3ULPHUD�3DUWH��2EMHWLYRV�\�0HWRGRORJtD���
6HULH�)LWRJHRJUiILFD�1������,17$�������S�

0RUHOOR��-��<�-��$GDPROL����������/D�YHJHWDFLyQ�GH�OD�5HS~EOLFD�$UJHQWLQD���/DV�*UDQGHV�8QLGDGHV�
GH�9HJHWDFLyQ�\�$PELHQWH�GHO�&KDFR�$UJHQWLQR���6HJXQGD�3DUWH��9HJHWDFLyQ�\�$PELHQWH�G H�OD�
3URYLQFLD�GHO�&KDFR���6HULH�)LWRJHRJUiILFD�1������,17$��� ����S�

0RUULV��/�$����0�/��0RQWJRPHU\��/�(��:DUUHQ�DQG�:�'��0RVKHU����������%UXVK�&RQWURO�ZLWK�
+HUELFLGH�RQ�+LOO�3DVWXUH�6LWLHV�LQ�6RXWKHUQ�2UHJRQ���-RXUQDO�RI�5DQJH�0DQDJHPHQW������ ����

5DJRQHVH��$�(����������/D�9HJHWDFLyQ�GH�OD�3URYLQFLD�GH�VDQWD�)H���'DUZLQLDQD������ �����
5DJRQHVH��$�(����������9HJHWDFLyQ�\�*DQDGHUtD�GH�OD�5HS~EOLFD�$UJHQWLQD���&ROHFFLyQ�&LHQWtILFD�

,17$�������S�
5DJRQHVH��$�(��\�-�&��&DVWLJOLRQH����������OD�9HJHWDFLyQ�GH�OD�5H S~EOLFD�$UJHQWLQD���/D�9HJHWDFLyQ�

GHO�3DUTXH�&KDTXHxR���6HULH�)LWRJHRJUiILFD�1�������,17$�
&LIUHV��5�*����������:RRG\�3ODQW�&RQWURO�LQ�WKH�3RVW�2DN�6DYDQQDK�RI�7H[DV��8,7�+H[D]LQRQH���

-RXUQDO�RI�5DQJH�0DQDJHPHQW������������
6WHHO��5�DQG�-�+��7RUULH�������� 3ULQFLSOHV�DQG�3URFHGXUH�RI�6WDWLVWLFV��D�%LRPHWULFDO�$SSURDFK���

6HFRQG�(GLWLRQ���0F�JUDZ�+LOO�%RRN�&RPSDQ\��1HZ�<RUN������S�
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6WRGGDUW��/�$���$�'��6PLWK�DQG�7�:��%R[����������5DQJH�0DQDJHPHQW���WKHUPPP�(GLWLRQ��0F�JUDZ� �
+LOO�%RRN�&RPSDQ\��1HZ�<RUN�����S�

$JUDGHFLPLHQWRV
$O�VHxRU�3DEOR�0DFKDGR�\�D�OD�VHxRULWD�/LD�0DODPXG��HQFDUJDGR�\�SURSLHWDULD�GHO�
HVWDEOHFLPLHQWR�³(O�3HOLJUR´�GRQGH�VH�OOHYy�D�FDER�OD�H[SHULHQFLD�

Sitio Argentino de Producción Animal

10 de 10


	Publicación Técnica Nº 4
	Estación Experimental Agropecuaria RECONQUISTA
	Junio de 1984
	Resumen
	Summary
	Introducción
	Materiales y Métodos
	Resultados y Discusión
	Conclusiones
	Literatura Citada
	Agradecimientos


