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&203257$0,(172�(1�9,9(52�'(�3RSXOXV�WUHPXOD�/� 2%7(1,'2�'(6(0,//$��<�',67,17$6�)250$6�'(�3523$*$&,Ï1�9(*(7$7,9$
2��&DUULOOR�%RELOOR��5��6LHUUD�GH�*UDGR��3��0DUWtQH]�=XULPHQGL��*��1DYDV�*LO��9��3DQGR�)HUQiQGH]��'SWR��GH�3URGXFFLyQ�9HJHWDO�\�6LOYRSDVFLFXOWXUD'SWR��GH�(VWDGtVWLFD�H�,QYHVWLJDFLyQ�2SHUDWLYD(�7�6��GH�,QJHQLHUtDV�$JUDULDV��8QLYHUVLGDG�GH�9DOODGROLG�$YGD��GH�0DGULG��Q�������������3$/(1&,$7HOI�������������)D[������������H�PDLO��UVLHUUD#SYV�XYD�HV

5(680(1
/D�FDUHQFLD�GH�HVWXGLRV�HQ� ORV�TXH�VH�FRPSDUH�HO�GHVDUUROOR�GH�SODQWD�SURFHGHQWH�GH� VHPLOOD� \� GHSURSDJDFLyQ� YHJHWDWLYD�� PRWLYy� OD� UHDOL]DFLyQ� GH� XQ� HVWXGLR� SDUD� HYDOXDU� ODV� GLIHUHQFLDV� HQ� HOGHVDUUROOR�GH�OD�SODQWD�HQ�IXQFLyQ�GH�VX�RULJHQ���3ODQWDV�GH�3RSXOXV�WUHPXOD IXHURQ�REWHQLGDV�D�SDUWLUGH� VHPLOOD�� HVWDTXLOOD� KHUEiFHD�� HVWDTXLOOD� GH� UDt]� \� FXOWLYR� LQ� � YLWUR�� $Vt�PLVPR�� VH� SUREy� HO� HIHFWRHMHUFLGR�SRU�OD�LQRFXODFLyQ�GH�XQD�HVSHFLH�PLFRUUtFLFD��/HFFLQXP�DXUDQWLDFXP VREUH�SODQWDV�GH�VHPLOOD\�GH�HVWDTXLOOD�GH�UDt]��/RV�VHtV� WLSRV�GH�SODQWD�UHVXOWDQWH� IXHURQ�GLVSXHVWRV�HQ�FXDGUDGR� ODWLQR��(QHVWH�DUWtFXOR�VH�H[SRQHQ� ORV� UHVXOWDGRV�REWHQLGRV�HQ� VXSHUYLYHQFLD� \� FUHFLPLHQWR�GXUDQWH�HO� SULPHUDxR�GH�FXOWLYR�HQ�YLYHUR�
3$/$%5$6�&/$9(
3RSXOXV�WUHPXOD���iODPR��FUHFLPLHQWR�HQ�YLYHUR��PLFRUUL]DV��/HFFLQXP�DXUDQWLDFXP�
6800$5<
7KHUH� LV� D� ODFN� RI� NQRZOHGJH� DERXW� FRPSDUDWLYH� GHYHORSPHQW� RI� SODQWV� REWDLQHG� IURP� VHHG� DQGYHJHWDWLYH�SURSDJDWLRQ��3RSXOXV�WUHPXOD�/� VHHGOLQJV�KDYH�EHHQ�REWDLQHG�IURP�VHHG��KHUEDFHRXV�DQGURRW�FXWWLQJV��DQG�LQ��YLWUR��FXOWXUH��6RPH�RI��WKHVH�SODQWV�ZHUH�LQRFXODWHG�ZLWK�/HFFLQXP�DXUDQWLDFXP�7KH�VL[�W\SHV�RI�VHHGOLQJV�ZHUH�HVWDEOLVKHG�LQ�D�ODWLQ�VTXDUH�GHVLJQ��7KLV�SDSHU�DQDO\]HG�WKH�VXUYLYDODQG�JURZWK�GXULQJ�WKH�ILUVW�JURZLQJ�SHULRG�
.(<��:25'6
3RSXOXV�WUHPXOD��DVSHQ��JURZWK�LQ�WKH�QXUVHU\��P\FRUUKL]DV��/HFFLQXP�DXUDQWLDFXP�

,1752'8&&,Ï1
(O�iODPR�WHPEOyQ�HV�XQD�HVSHFLH�GH�DOWD�\�PHGLD�PRQWDxD��TXH�VH�HQFXHQWUD�HQ�HOQRUWH�GH�OD�SHQtQVXOD��'HELGR�SUHFLVDPHQWH�DO�DPELHQWH�HQ�HO�TXH�VH�HQFXHQWUD��HV
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XQD�HVSHFLH�LQWHUHVDQWH�SDUD�OD�SURGXFFLyQ�GH�PDGHUD��HQ�]RQDV��GH�PRQWDxD�HQ�ODVTXH�QR�VRQ�SURGXFWLYDV�RWUDV�HVSHFLHV�GH�3RSXOXV�
$FWXDOPHQWH��VH�HVWXGLD�OD�YLDELOLGDG�GH�HVWD�HVSHFLH�SDUD�VX�SODQWDFLyQ�HQ�WHUUHQRVTXH�QR�WLHQHQ�QLQJ~Q�XVR��\�SXHGHQ�OOHJDU�D�SURGXFLU�XQ�EHQHILFLR�FRQVLGHUDEOH�SDUDHO�SURSLHWDULR��3DUD�VX� LPSODQWDFLyQ�HQ�HVWRV�WHUUHQRV�HV�QHFHVDULR�GLVSRQHU�GH�XQPpWRGR�HILFD]�GH�SURSDJDFLyQ��(O�iODPR�WHPEOyQ�SXHGH�REWHQHUVH�WDQWR�D�SDUWLU�GHVHPLOOD�FRPR�GH�GLYHUVRV�PpWRGRV�GH�SURSDJDFLyQ�YHJHWDWLYD��SHUR�H[LVWH�PX\�SRFDLQIRUPDFLyQ� TXH� SHUPLWD� FRPSDUDU� HO� GHVDUUROOR� GH� ODV� SODQWDV� REWHQLGDV� SRU� ORVGLIHUHQWHV�PpWRGRV�
(Q�OD�(VFXHOD�7pFQLFD�6XSHULRU�GH�,QJHQLHUtDV�$JUDULDV�GH�3DOHQFLD�VH�HVWi�OOHYDQGRD�FDER�XQ�HVWXGLR�FRPSDUDWLYR�GH� OD�SURSDJDFLyQ�D�SDUWLU�GH�VHPLOOD��HVWDTXLOOD�GHUDt]��HVWDTXLOOD�KHUEiFHD�\�FXOWLYR�LQ�YLWUR�� WDQWR�HQ�YLYHUR�FRPR�HQ�FDPSR��(Q�HVWDFRPXQLFDFLyQ� VH� SUHVHQWDQ� OD� HYDOXDFLyQ� GHO� FRPSRUWDPLHQWR� GH� SOiQWXODVREWHQLGDV�SRU�HVRV�FXDWUR�PpWRGRV�GXUDQWH�HO�SULPHU�DxR�GH�FXOWLYR�HQ�YLYHUR��/DVYDULDEOHV�TXH�VH�YDQ�D�HVWXGLDU�VRQ�HO�SRUFHQWDMH�GH�VXSHUYLYHQFLD�\�HO�FUHFLPLHQWRHQ�DOWXUD�\�GLiPHWUR�
0$7(5,$/�<�0e72'26
(O�HQVD\R�VH�GHVDUUROOy�FRQ�XQ� WRWDO�GH�����SODQWDV��REWHQLGDV�D�SDUWLU�GH�VHPLOOD�HVTXHMH� KHUEiFHR�� HVWDTXLOOD� GH� UDt]� \� FXOWLYR�LQ� YLWUR�� 7RGD� OD� SODQWD� VH� SXVR� HQFRQWHQHGRUHV�FRQ�XQD�PH]FOD�GH�WXUED�\�YHUPLFXOLWD��HQ�OD�SURSRUFLyQ�����
/D�VHPLOOD�XWLOL]DGD�SURFHGtD�GH�URGDOHV�GHO�1RUWH�GH�3DOHQFLD��/D�HVWDTXLOOD�GH�UDt]PHGtD�GH��� D� ��� FP�GH� ORQJLWXG�� FRUUHVSRQGLHQGR� WRGDV�DO�PLVPR� FORQ� �0DQWLQRV�����TXH�IXH�UHFRJLGR�HO����GH�IHEUHUR��HQ�HO�QRUHVWH�GH�3DOHQFLD� �'LH]��$���������/RV�H[WUHPRV�GH� OD� UDt]� IXHURQ� VHOODGRV� FRQ� FHUD� SDUD� HYLWDU� VX� GHVHFDFLyQ� GH� ODUDt]�� �/D�PHGLD�GH�EURWHV�GH�FDGD�HVWDTXLOOD�GH�UDt]�HUD�GH���D����KDFLpQGRVH�XQDVHOHFFLyQ�SRVWHULRU�GH�ORV�PLVPRV��SDUD�GHMDU�HO�PiV�YLJRURVR�
$SURYHFKDQGR� OD� VHOHFFLyQ�GH� ORV� EURWHV� HQ� HVWDTXLOOD� GH� UDt]�� VH� REWXYR�PDWHULDOSDUD�OD�SURGXFFLyQ�GH�SODQWD�SRU�HVTXHMH�KHUEiFHR��/RV�EURWHV�WHQtDQ�HQWUH�ORV���\���FP�GH�ORQJLWXG��\�SRVWHULRUPHQWH�OD�SDUWH�EDVDO��DOUHGHGRU�GH���FP���GHVSXpV�GHVHU�FRUWDGD��VH�VXPHUJtD�GXUDQWH����VHJXQGRV�HQ�([XEHURQH� OtTXLGR��XQ�UHJXODGRUGHO�FUHFLPLHQWR�UDGLFXODU�FRQ�XQD�FRQFHQWUDFLyQ�GH���J�O�GH�iFLGR� LQGROEXWtULFR�� �/DSODQWD� GH� FXOWLYR�LQ� YLWUR�� VH� REWXYR� D� SDUWLU� GH� OD� FROHFFLyQ� FORQDO� H[LVWHQWH� HQ� OD(�7�6��GH�,QJHQLHUtDV�$JUDULDV��3DOHQFLD��
6H�SURFXUR�TXH�WRGD�OD�SODQWD�XWLOL]DGD�HQ�HO�GLVHxR�IXHUD�OR�PDV�FRKHWDQLD�SRVLEOH�VL�ELHQ� ORV�GLVWLQWRV�PHWRGRV�GH�SURGXFFLyQ�KLFLHURQ� LQHYLWDEOH�GLIHUHQFLDV�GH�HGDGGH�VHPDQDV��/D�SDUWLGD�GH�����SODQWDV�VH�GLYLGLy�HQ���JUXSRV�GH����SODQWDV��(VWRV��JUXSRV� FRUUHVSRQGHQ� D� SODQWD� GH� VHPLOOD� PLFRUUL]DGD�� VHPLOOD� QR� PLFRUUL]DGD�HVTXHMH�KHUEiFHR��QR�PLFRUUL]DGR���HVWDTXLOOD�GH�UDt]�PLFRUUL]DGD��HVWDTXLOOD�GH�UDt]QR�PLFRUUL]DGD�\�FXOWLYR�LQ�YLWUR��QR�PLFRUUL]DGR��
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/D� SODQWD�PLFRUUL]DGD� IXH� WUDWDGD� FRQ� XQ� ULHJR� HVSRUDO� GH�/HFFLQLXQ� DXUDQWLDFXP�UHSDUWLpQGRVH�XQ���OLWUR�GH�SUHSDUDGR�FRQ�XQD�FRQFHQWUDFLyQ�GH���[��� HVSRUDV�PO�HQ���ULHJRV��/RV�ULHJRV�VH�UHDOL]DURQ�FRQ�XQD�VHSDUDFLyQ�GH���GtDV��FRQ�XQD�GRVLV�GHDSOLFDFLyQ� GH� �[��� HVSRUDV�PO� �+RQUXELD�� 'tD]� \� 0RUWH��� (VWH� WUDWDPLHQWR�� VHUHDOL]y�HQ�ODV�LQVWDODFLRQHV�GH�OD�(�7�6��GH�,QJHQLHUtDV�$JUDULDV�GH�3DOHQFLD��HQ�ODV��VHPDQDV�DQWHULRUHV�DO�WUDVODGR�GH�OD�SODQWD�DO�YLYHUR�IRUHVWDO�TXH�SRVHH�OD�-XQWD�GH&DVWLOOD�\�/HyQ�HQ�HO�PXQLFLSLR�GH�&DODED]DQRV��3DOHQFLD��
(O� GLVHxR� GH� OD� SDUFHOD� VH� UHDOL]y� HQ� FXDGUR� ODWLQR�� WHQLHQGR� pVWH� OD� VLJXLHQWHGLVWULEXFLyQ�

),/$�� ),/$�� ),/$�� ),/$�� ),/$�� ),/$��� � � � � �� � � � � �� � � � � �� � � � � �� � � � � �� � � � � �
7DEOD� ���'LVWULEXFLyQ� GHO� FXDGUDGR� ODWLQR�� 7LSR� GH� SODQWD�� SURFHGHQWH� GH�� ��� VHPLOOD�PLFRUUL]DGD�� ��HVWDTXLOOD��GH�UDt]�QR�PLFRUUL]DGD�����VHPLOOD�QR�PLFRUUL]DGD�����HVWDTXLOOD�KHUEiFHD�QR�PLFRUUL]DGD����HVWDTXLOOD�UDt]�PLFRUUL]DGD�\����FXOWLYR�LQ�YLWUR QR�PLFRUUL]DGR�
&DGD�ILOD�HVWDED�FRPSXHVWD�SRU�VHLV�EORTXHV��FRQVWLWXLGRV�FDGD�XQR�SRU����SODQWDV�OR�TXH�KDFH�TXH�HQ�FDGD�ILOD�KD\D�XQ�WRWDO�GH����SODQWDV��/D�SODQWDFLyQ�VH�UHDOL]y�DSULPHURV�GH�DJRVWR�GH��������PDQWHQLHQGR�XQD�VHSDUDFLyQ�HQWUH�ILODV�GH����FP�\�GH���FP�HQWUH�SODQWDV�GH�FDGD�EORTXH�
/DV�PHGLFLRQHV�VH�UHDOL]DURQ�GH�IRUPD�SHULyGLFD��REWHQLpQGRVH�XQ�WRWDO�GH���DO�ILQDOGHO�SULPHU�SHUtRGR�YHJHWDWLYR��(O�LQWHUYDOR�GH�WLHPSR�HQWUH�FDGD�PHGLFLyQ��HV�GH���GtDV��PLGLpQGRVH� �DOWXUD��GLiPHWUR�\�VXSHUYLYHQFLD��/D�SULPHUD�PHGLFLyQ�VH� UHDOL]yHQ�DJRVWR�\�OD�~OWLPD�HQ�QRYLHPEUH�
(O�DQiOLVLV�HVWDGtVWLFR�GHO�FUHFLPLHQWR��DOWXUDV�\�GLiPHWURV��VH�KD�UHDOL]DGR�D�WUDYpVGHO�DQiOLVLV�GH�OD�YDULDQ]D�GH�PHGLGDV�UHSHWLGDV��HVWXGLDQGR�ORV�VLJXLHQWHV�IDFWRUHV�ILOD��FROXPQD��WUDWDPLHQWR��PpWRGR�GH�SURSDJDFLyQ�\�PLFRUUL]DFLyQ���IHFKD�ILOD��IHFKD�FROXPQD��IHFKD�WUDWDPLHQWR�� �6H�KDQ�FRQWHPSODGR�WDPELpQ�ORV�DQiOLVLV�XQLYDULDQWHVDMXVWDGRV�SDUD�OD�SULPHUD�\�~OWLPD�PHGLFLyQ�
5(68/7$'26�<�',6&86,Ï1
6XSHUYLYHQFLD
/D� VXSHUYLYHQFLD� HQ� WRGRV� ORV� WLSRV� GH� SODQWD� IXH� HOHYDGD�� DOFDQ]iQGRVH� FRPRPtQLPR� HO� ����� /D� PRUWDOLGDG� REVHUYDGD� RFXUULy� GXUDQWH� ODV� FXDWUR� SULPHUDVVHPDQDV�WUDV�OD�SODQWDFLyQ�HQ�HO�YLYHUR�GH�&DODED]DQRV��7UDQVFXUULGR�HVH�WLHPSR�QRVH�SURGXMHURQ�PiV�PDUUDV��(Q� OD� ILJXUD���VH�PXHVWUD� OD�PRUWDOLGDG�DFXPXODGD�SRUWLSR� GH� SODQWD�� /D� Pi[LPD� PRUWDOLGDG� � VH� SURGXMR� HQ� OD� SODQWD� SURFHGHQWH� GHHVWDTXLOOD� GH� UDt]� ������� VHJXLGD� GH� ODV� GH� FXOWLYR� LQ� YLWUR� ������� /DV� SODQWDV
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PLFRUUL]DGDV�REWHQLGDV�GH�VHPLOOD�SUHVHQWDURQ�OD�PRUWDOLGDG�PtQLPD�������VHJXLGDVGH�ODV�GH�HVWDTXLOOD�GH�UDt]�PLFRUUL]DGD������

�
�

��
��

6HPLOODPLFRUUL]DGD (VWDTXLOOD�GHUDL]� 6HPLOOD (VWDTXLOODKHUEiFHD (VWDTXLOOD�GHUDt]�PLFRUUL]DGD &XOWLYR�LQ�YLWUR0RUWD
OLGD�D

FXPX
ODGD

���VHPDQD ���VHPDQD ���VHPDQD ���VHPDQD
)LJ���0RUWDOLGDG�SURGXFLGD�GXUDQWH� ODV���SULPHUDV�VHPDQDV�GH� OD�SODQWDFLyQ�HQ�HO�YLYHUR� IRUHVWDO�GH&DODED]DQRV�
&UHFLPLHQWR
(O�DQiOLVLV�GH�OD�YDULDQ]D�GH�PHGLGDV�UHSHWLGDV�UHYHOD�OD�HYROXFLyQ�VLJQLILFDWLYDPHQWHGLIHUHQWH� TXH� KDQ� WHQLGR� ORV� GLVWLQWRV� WLSRV� GH� SODQWD�GXUDQWH� HO� SULPHU� SHULRGRYHJHWDWLYR �WDEODV����
(IIHFW 66 'HJU�����RI)UHHGRP 06 ) S$/785$,QWHUFHSW �������� � �������� �������� ��������),/$ ����� � ���� ����� �������&2/801$ ����� � ����� ����� �������75$7$0,( ������� � ������ ������ ��������(UURU ������� ��� ����)(&+$ ������� � ������ ������� ��������)(&+$),/$ ����� �� ���� ����� ��������)(&+$&2/801$ ����� �� ���� ����� �������)(&+$75$7$0,( ������ �� ���� ������ ��������(UURU ������ ���� ���',$0(752,QWHUFHSW �������� � �������� �������� ��������),/$ ����� � ����� ����� �������&2/801$ ����� � ����� ����� �������75$7$0,( ������ � ����� ������ ��������(UURU ������� ��� �����

)(&+$ ������� � ������ �������� ��������)(&+$),/$ ����� �� ����� ����� ��������)(&+$&2/801$ ����� �� ����� ����� �������)(&+$75$7$0,( ����� �� ����� ����� �������(UURU ������ ���� �����
7DEOD����$QiOLVLV�GH� OD�YDULDQ]D�FRQ�PHGLFLRQHV�UHSHWLGDV��66��VXPD�GH�FXDGUDGRV��06��PHGLDV�GHFXDGUDGRV�3��S�YDORU��'HJU��RI��)UHHGRP��JUDGRV�GH�OLEHUWDG
/RV� HIHFWRV� GH� OD� SRVLFLyQ� GHQWUR� GH� OD� SDUFHOD� �IDFWRUHV� ILOD� \� FROXPQD�� VRQ� GHSHTXHxD�LPSRUWDQFLD�HQ�OD�YDULDELOLGDG�HQWUH�SODQWDV��DVt�FRPR�HQ�OD�HYROXFLyQ�FRQ
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HO�WLHPSR�GH�ORV�GLIHUHQWHV�WLSRV�GH�SODQWD��(Q�WRGR�FDVR��VX�HIHFWR�TXHGD�DLVODGR�HQHO�PRGHOR�DQDOL]DGR�
/DV�SODQWDV�SDUWLHURQ�GH� WDPDxRV�VLJQLILFDWLYDPHQWH�GLVWLQWRV� WDQWR�HQ�DOWXUD� FRPRHQ�GLiPHWUR��WDEOD�����VLHQGR�SDUD�DPEDV�YDULDEOHV�ODV�SODQWDV�REWHQLGDV�GH�VHPLOOD\� PLFRUUL]DGDV� ODV� PiV� JUDQGHV� \� ODV� GH� HVWDTXLOOD� GH� UDt]� PLFRUUL]DGDV� \� VLQPLFRUUL]DU�ODV�PiV�SHTXHxDV��(VWR�SXHGH�VHU�GHELGR�D�OD�GLIHUHQFLD�GH�HGDG�TXH�HQOD�IDVH�LQLFLDO��HV�GH�JUDQ�LQIOXHQFLD
)(&+$�������������$OWXUD )(&+$����������������'LiPHWUR7LSR 0HGLD�FP� 6WG�(UU 1R� VLJQLILFDWLY�GLIHUHQWHV 7LSR 0HGLD�PP� 6WG�(UU 1R� VLJQLILFDWLY�GLIHUHQWHV� ������ ����� D � ����� ������� D� ������ ����� E � ����� ������� E� ������ ������ F � ����� ������� E� ������ ����� F��G � ����� ������� E� ����� ����� G��H � ����� ������� E� ����� ����� H � ����� ������� F)(&+$�������������$OWXUD7LSR 0HGLD�FP� 6WG�(UU 1R� VLJQLILFDWLY�GLIHUHQWHV 7LSR 0HGLD�PP� 6WG�(UU 1R� VLJQLILFDWLY�GLIHUHQWHV� ������ ����� D � �������� �������� D� ������ ����� D � �������� �������� D� ������ ����� E � �������� �������� E���F� ������ ����� F � �������� �������� F� ������ ����� F � �������� �������� F� ������ ����� F � �������� �������� F
7DEOD� ��� &RPSDUDFLyQ� PHGLDQWH� FRQWUDVWHV� LQGLYLGXDOHV� GH� ODV� DOWXUDV� � \� GLiPHWURV� HQ� OD� SULPHUDPHGLFLyQ� 7LSR�GH�SODQWD��SURFHGHQWH�GH�����VHPLOOD�PLFRUUL]DGD�����HVWDTXLOOD��GH�UDt]�QR�PLFRUUL]DGD���� VHPLOOD� QR�PLFRUUL]DGD�� ��� HVWDTXLOOD� KHUEiFHD� QR�PLFRUUL]DGD�� ��� HVWDTXLOOD� UDt]�PLFRUUL]DGD� \� ��FXOWLYR�LQ�YLWUR QR�PLFRUUL]DGR�
'LFKD�HYROXFLyQ�SXHGH�REVHUYDUVH�JUiILFDPHQWH�HQ� ODV� ILJXUDV��� \����/DV�SODQWDVSURFHGHQWHV�GH�VHPLOOD�PXHVWUDQ�XQ�LQWHUYDOR�GH�FUHFLPLHQWR�PX\�DFXVDGR�HQ�DOWXUDTXH�DFHQW~D�ODV�GLIHUHQFLDV�UHVSHFWR�D�ORV�RWURV�WLSRV�GH�SODQWD��HQ�ORV�TXH�OD�WDVDGH�FUHFLPLHQWR�HV�PHQRU��/DV�GLIHUHQFLDV�HQ� ODV� WDVDV�GH�FUHFLPLHQWR�HQ�GLiPHWURVRQ�PiV�DWHQXDGDV��SHUR�WDPELpQ�VRQ�PD\RUHV�HQ�ODV�SODQWDV�GH�VHPLOOD�
(O�FUHFLPLHQWR�HQ�GLiPHWUR�HV�GH�YLWDO�LPSRUWDQFLD�SDUD�HYLWDU�SUREOHPDV�GH�H[FHVLYDHVEHOWH]��TXH�GHULYDQ�HQ�OD�URWXUD�GH�OD�SODQWD��$O�ILQDO�GHO�SULPHU�SHULRGR�YHJHWDWLYR�ODV�SODQWDV�TXH�KDQ�FUHFLGR�HQ�GLiPHWUR�VLJQLILFDWLYDPHQWH�PiV�VRQ�ODV�SURFHGHQWHVGH� VHPLOOD� �WLSRV� �� \� ���� QR� GHWHFWiQGRVH� HQWUH� HOODV� GLIHUHQFLDV� GHELGDV� DOWUDWDPLHQWR�GH�PLFRUUL]DFLyQ��WDEOD�����/DV�SODQWDV�GH�HVWDTXLOOD�GH�UDt]�\�HVWDTXLOODKHUEiFHD�VRQ� ODV�PiV�SHTXHxDV��TXHGDQGR� ODV�GH�FXOWLYR� LQ� YLWUR�HQ�XQD�SRVLFLyQLQWHUPHGLD�
(O� FUHFLPLHQWR� HQ� DOWXUD� HQWUH� ODV� GRV� ~OWLPDV� PHGLFLRQHV� VH� KDEtD� UDOHQWL]DGRQRWRULDPHQWH�� QR� DVt� HO� FUHFLPLHQWR� GLDPHWUDO�� TXH� VXHOH� SURORQJDUVH� GXUDQWH� XQWLHPSR��.UDPHU�\�.R]ORZVNL�����
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(Q� ODV� VLJXLHQWHV� ILJXUDV� VH� UHSUHVHQWD� OD� HYROXFLyQ� HQ� FUHFLPLHQWR� HQ� DOWXUD� \GLiPHWUR��GXUDQWH�HO�SULPHU�SHULRGR�YHJHWDWLYR���6H�UHSUHVHQWDQ�ODV�PHGLDV��FRQ�VXVLQWHUYDORV�GH�FRQILDQ]D�DO������

)LJXUD����&UHFLPLHQWR�HQ�DOWXUD�GXUDQWH�HO�SULPHU�SHULRGR�YHJHWDWLYR��7LSR�GH�SODQWD��SURFHGHQWH�GH����VHPLOOD� PLFRUUL]DGD�� ��� HVWDTXLOOD� � GH� UDt]� QR� PLFRUUL]DGD�� ��� VHPLOOD� QR� PLFRUUL]DGD�� ��� HVWDTXLOODKHUEiFHD�QR�PLFRUUL]DGD�����HVWDTXLOOD�UDt]�PLFRUUL]DGD�\����FXOWLYR�LQ�YLWUR QR�PLFRUUL]DGR�

)LJXUD����&UHFLPLHQWR�HQ�GLiPHWUR�GXUDQWH�HO�SULPHU�SHULRGR�YHJHWDWLYR��7LSR�GH�SODQWD��SURFHGHQWH�GH���� VHPLOOD�PLFRUUL]DGD�����HVWDTXLOOD� �GH� UDt]� QR�PLFRUUL]DGD�� ��� VHPLOOD� QR�PLFRUUL]DGD�� ��� HVWDTXLOODKHUEiFHD�QR�PLFRUUL]DGD�����HVWDTXLOOD�UDt]�PLFRUUL]DGD�\����FXOWLYR�LQ�YLWUR QR�PLFRUUL]DGR�
(Q� HO� SHULRGR� HVWXGLDGR�� OD� LQRFXODFLyQ� GH�PLFRUUL]DV� HQ� SODQWDV� GH� VHPLOODV� \� GHHVWDTXLOOD�GH� UDt]�QR�SDUHFH�KDEHU� LQIOXLGR�QRWRULDPHQWH�HQ�HO�FUHFLPLHQWR��DXQTXHSXHGH� KDEHU� VLGR� FUXFLDO� HQ� OD� VXSHUYLYHQFLD� WUDV� HO� WUDQVSODQWH�� \D� TXH� ODVGLIHUHQFLDV�HQWUH�HO�PLVPR�WLSR�GH�SODQWD�FRQ�\�VLQ�PLFRUUL]DU�KDQ�VLGR�DSUHFLDEOHV�
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(V� GHVWDFDEOH� SRU� WDQWR� HO� PHMRU� FRPSRUWDPLHQWR� GH� ODV� SODQWDV� REWHQLGDV� GHVHPLOOD�� WDQWR� HQ� VXSHUYLYHQFLD� FRPR� HQ� FUHFLPLHQWR�� PiV� HQ� XQD� HVSHFLH� FX\DSURSDJDFLyQ�VH[XDO�HV�WHQLGD�SRU�HVFDVD��DWULEX\pQGRVH�HQ�JHQHUDO�VX�H[SDQVLyQ�DVX�SRGHU�GH�FRORQL]DU�HO� WHUUHQR�SRU�EURWHV�GH� UDt]��8QRV�EULQ]DOHV�YLJRURVRV�� FRQUiSLGR�FUHFLPLHQWR�TXH�OHV�D\XGH�D�FRPSHWLU�FRQ�YHQWDMD�IUHQWH�D�RWUDV�HVSHFLHV��VRQDFRUGHV�FRQ�HO�FDUiFWHU�SLRQHUR�GHO�iODPR�WHPEOyQ�
1R� REVWDQWH�� OD� � LPSRUWDQFLD� GHO� FUHFLPLHQWR� HQ� HO� SULPHU� SHULRGR� YHJHWDWLYR� HVUHODWLYD�� \D� TXH� VH� WUDWD� GH� XQD� HVSHFLH� ORQJHYD�� (O� ULWPR� GH� FUHFLPLHQWR� SXHGHYDULDU�HQ�ORV�VXFHVLYRV�DxRV��\�WDPELpQ��XQD�YH]�WHUPLQDGD�OD�IDVH�GH�YLYHUR��HQ�ODVQXHYDV� FRQGLFLRQHV� DPELHQWDOHV� DO� VHU� WUDVODGDGDV� DO� FDPSR�� ,JXDOPHQWH�� ODSUHVHQFLD�GH�PLFRUUL]DV�SXHGH�VHU�GHFLVLYD�HQ�OD�IDVH�GH�LQVWDODFLyQ�HQ�FDPSR��6HKDFH��SXHV�QHFHVDULR�FRQWLQXDU�HO�HVWXGLR�GXUDQWH�XQ�SHULRGR�PiV�ODUJR�
&21&/86,21(6
'XUDQWH� HO� SULPHU� SHULRGR� YHJHWDWLYR�� ODV� SODQWDV� TXH� PD\RU� VXSHUYLYHQFLD� KDQWHQLGR�KDQ�VLGR�ODV�GH�VHPLOOD��\�HVWDTXLOOD�GH�UDt]��PLFRUUL]DGDV�VHJXLGDV�GH�ODV�QRPLFRUUL]DGDV�
(Q� HO� FUHFLPLHQWR� HQ� DOWXUD� \� GLiPHWUR� OD� PLFRUUL]DFLyQ� QR� KD� WHQLGR� HIHFWRVDFXVDGRV��/RV�PD\RUHV�FUHFLPLHQWRV�VH�KDQ�GHWHFWDGR�HQ�ODV�SODQWDV�GH�REWHQLGDVD� SDUWLU� GH� VHPLOOD�� � HQ� VHJXQGR� OXJDU� ODV� GH� FXOWLYR� LQ� YLWUR� \�� SRU� ~OWLPR� ODV� GHHVWDTXLOOD�KHUEiFHD�\�HVWDTXLOOD�GH�UDt]�
$*5$'(&,0,(1726
(VWH� WUDEDMR� IRUPD�SDUWH�GHO�SUR\HFWR�GH� LQYHVWLJDFLyQ�9$�������� ILQDQFLDGR�SRU� OD&RQVHMHUtD�GH�(GXFDFLyQ�\�&XOWXUD�GH�OD�-XQWD�GH�&DVWLOOD�\�/HyQ��$JUDGHFHPRV�VXLQHVWLPDEOH�FRODERUDFLyQ�DO�6HUYLFLR�7HUULWRULDO�GH�0HGLR�$PELHQWH�GH�3DOHQFLD��\�HQHVSHFLDO� D� /XLV� 0LJXHO� 0XxR]� \� )HUQDQGR� +HUUHUR� 0DFKyQ� GHO� YLYHUR� IRUHVWDO� GH&DODED]DQRV�� $� -XOLR� 'tH]� &DVHUR� VXV� DSRUWDFLRQHV� HQ� UHODFLyQ� FRQ� ORV� KRQJRVPLFRUUtFLFRV�
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%,%/,2*5$)Ë$
',(=� *87,(55(=�� $�%�� �������� 3URGXFFLyQ� GH� SODQWD� IRUHVWDO� GH� HVSHFLHV� QRIUHFXHQWHV� HQ� YLYHURV��3RSXOXV� WUHPXOD �HVWDTXLOOD� GH� UDt]�� \�-XQLSHUXV� WKXULIHUD�HVWDTXLOOD�GH�UDPD�\�VHPLOOD���3UR\HFWR�ILQ�GH�FDUUHUD��(�7�6�,�,�$�$���8QLYHUVLGDG�GH9DOODGROLG�
+2158%,$��0���7255(6��3���'Ë$=��*���0257(��$���������%LRWHFQRORJtD� IRUHVWDO�WpFQLFDV� GH� PLFRUUL]DFLyQ� \� PLFURSURSDJFLyQ� GH� SODQWDV�� 8QLYHUVLGDG� GH� 0XUFLD�0XUFLD�
.5$0(5�� 3�-��� .2=/2:6.,�� 7�7��� �������3K\VLORJ\ RI� ZRRG\� SODQWV�� $FDGHPLF3UHVV��2UODQGR�


	RESUMEN
	PALABRAS CLAVE
	INTRODUCCIÓN
	MATERIAL Y MÉTODOS
	RESULTADOS Y DISCUSIÓN
	Supervivencia
	Crecimiento
	CONCLUSIONES
	AGRADECIMIENTOS
	BIBLIOGRAFÍA

