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5(680(1�(-(&87,92�

6H�UHDOL]y�XQ�GLDJQyVWLFR�GH�SODJDV�\�HQIHUPHGDGHV�HQ�ORV�YLYHURV�GXUDQWH�HO�FLFOR�GH�
SURGXFFLyQ�GH�SODQWD�����������GHO� JpQHUR�Pinus� GH� FOLPD� WHPSODGR�IUtR�� HQ� FLQFR�
UHJLRQHV�1RUWH��&KLKXDKXD�\�'XUDQJR���&HQWUR��(VWDGR�GH�0p[LFR��3XHEOD��+LGDOJR�\�
4XHUpWDUR��� 6XU� �2D[DFD� \� &KLDSDV��� 2FFLGHQWH� �0LFKRDFiQ� \� -DOLVFR�� \� *ROIR�
�9HUDFUX]���6H� KLFLHURQ� UHFRUULGRV� HQ� ORV� YLYHURV�SDUD� UHDOL]DU� XQ� OHYDQWDPLHQWR� GH�
LQIRUPDFLyQ�PHGLDQWH�XQ�IRUPXODULR��VH�WRPy�OD�LQFLGHQFLD�\�VH�FROHFWDURQ�PXHVWUDV�GH�
SODQWD�HQIHUPD�GH�OD�VHFDGHUD�\�VH�FROHFWDURQ�DGXOWRV�GH�PRVFD�IXQJRVD��DVt�FRPR�
PXHVWUDV�GH�SODQWDV�FRQ�GDxRV�\�VXVWUDWR�FRQ�ODUYDV�\�SXSDV��/DV�PXHVWUDV�VH�OOHYDURQ�
DO� ODERUDWRULR� GH� 3DUDVLWRORJtD� )RUHVWDO�� 'L&L)R�� GH� OD� 8QLYHUVLGDG� $XWyQRPD�
&KDSLQJR��ODV�FXDOHV�IXHURQ�SURFHVDGDV�SDUD�UHDOL]DU�DLVODPLHQWRV�GH�KRQJRV�GH�UDt]��
SXULILFDU�ODV�FHSDV�REWHQLGDV�GH�Fusarium�\�VH�SUHVHUYDURQ�HQ�DFHLWH�PLQHUDO��&RQ�OD�
FROHFWD�GH�PRVFDV� IXQJRVDV�VH�REWXYR�XQD�FROHFFLyQ�GH� ODV�PLVPDV��6H� UHDOL]y�VX�
FDUDFWHUL]DFLyQ�PRUIROyJLFD�GH�Fusarium�\�PRVFD�IXQJRVD��SRVWHULRUPHQWH�VH�UHDOL]y�
OD� LGHQWLILFDFLyQ� PROHFXODU�� REWHQLHQGR� OR� VLJXLHQWH�� ODV� SULQFLSDOHV� HVSHFLHV�
LGHQWLILFDGDV� IXHURQ��F. circinatum� \�F. oxysporum�� WUDEDMDGDV� FRQ� WUHV�PDUFDGRUHV�
PROHFXODUHV��HVWR�DILUPD�OD�LPSRUWDQFLD�GH�F. circinatum�HQ�YLYHUR�\�OD�DJUHVLYLGDG�GH�
ODV� FHSDV� HQ� ORV� GLIHUHQWHV� YLYHURV�� &RQ� UHVSHFWR� D� OD� LGHQWLILFDFLyQ� GH� OD� PRVFD�
IXQJRVD�VH� WUDEDMy�VX�PRUIRORJtD�\�GRV�PDUFDGRUHV�PROHFXODUHV�\�VH� LGHQWLILFy�XQD�
VROD�HVSHFLH�TXH�IXH�Bradysia impatiens���/D�LQIRUPDFLyQ�UHFDEDGD�HQ�HO�OHYDQWDPLHQWR�
GH�HQFXHVWDV�VH�UHDOL]y�PHGLDQWH�XQD�VROLFLWXG�GH�YLVLWD�D�FDGD�XQR�GH� ORV�YLYHURV��
GRQGH�VH�OHV�LQIRUPy�HO�QRPEUH�GHO�SUR\HFWR�³0RQLWRUHR��HYDOXDFLyQ�GH�GDxRV��PDQHMR�
SUHYHQWLYR�\�FRQWURO�GH�OD�VHFDGHUD�\�SXGULFLyQ�GH�UDt]�FDXVDGDV�SRU�Fusarium VSS���\�
ODV�PRVFDV�IXQJRVDV�Bradysia�\�Lycoriella´��VXV�REMHWLYRV�GHO�SUR\HFWR��OD�HYDOXDFLyQ�
GH� LQFLGHQFLD�� OD� WRPD� GH� PXHVWUDV� GH� SODQWD� HQIHUPD� \� FRQ� GDxR�� 'HQWUR� GH� ODV�
HQFXHVWDV� VH� FRQILUPy� TXH� HQ� YLYHURV� IRUHVWDOHV� GH� FOLPD� WHPSODGR� HO� SULQFLSDO�
SUREOHPD�HV�OD�VHFDGHUD�\�SXGULFLyQ�GH�UDt]��DVt��FRPR�OD�PRVFD�IXQJRVD��TXH�FDXVDQ�
SpUGLGDV�HFRQyPLFDV�HQ�ORV�YLYHURV�TXH�SXHGH�LU�GH�EDMD��PHGLD�\�DOWD��

mailto:edith65@gmail.com
mailto:oalejandrovera@gmail.com
mailto:victormarin_@hotmail.es
mailto:dcibrian48@gmail.com
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(Q�OD�DFWXDOLGDG�HQ�0p[LFR��HO�����GH�ODV�SOiQWXODV�GH�HVSHFLHV�GH�FRQtIHUDV�TXH�VH�
SURGXFHQ�HQ�ORV�YLYHURV�IRUHVWDOHV�VH�KDFH�EDMR�HO�VLVWHPD�GH�SURGXFFLyQ�WHFQLILFDGR��
\� XWLOL]DQ� GLIHUHQWHV� WLSRV� \� WDPDxRV� GH� HQYDVHV� UtJLGRV�� (Q� HVWH� VLVWHPD� GH�
SURGXFFLyQ�� XQR� GH� ORV� VXVWUDWRV� PiV� XWLOL]DGRV� HV� OD� OODPDGD� ³PH]FOD� EDVH´�
FRPSXHVWD� SRU� WXUED� GH� PXVJR�� SHUOLWD� \� YHUPLFXOLWD�� $OJXQRV� GH� ORV� SUREOHPDV�
UHODFLRQDGRV� FRQ� HO� XVR� GH� HVWD� PH]FOD� LQFOX\HQ� OD� SUHVHQFLD� FRWLGLDQD� GH�
HQIHUPHGDGHV�\�SODJDV�GH�OD�UDt]��
�
'HQWUR�GH�ODV�SULQFLSDOHV�HQIHUPHGDGHV�\�SODJDV�TXH�FDXVDQ�SpUGLGDV�HQ�ORV�YLYHURV�
VH�HQFXHQWUDQ�OD�SXGULFLyQ�GH�VHPLOOD�\�GH�UDt]�R�VHFDGHUD��Fusarium�VSS���DVt�FRPR�
OD�PRVFD�IXQJRVD��Bradysia�VS���\�Lycoriella�VS����(Q�HO�SULPHU�FDVR��HO�KRQJR�SXHGH�LU�
HQ�OD�VHPLOOD��TXH�VH�OOHYD�DO�DOPiFLJR�R�VH�XWLOL]D�HQ�VLHPEUD�GLUHFWD�HQ�FRQWHQHGRU��
VREUH�WRGR�FXDQGR�QR�KD�UHFLELGR�WUDWDPLHQWR��HO�KRQJR�SXHGH�HVWDU�FRPR�LQyFXOR�HQ�
OD�WHVWD�H�LQFOXVR�SXHGH�HQFRQWUDUVH�LQWHUQDPHQWH�HQ�OD�VHPLOOD��(O�VtQGURPH�LQGXFLGR�
SRU�HO�JpQHUR�Fusarium�VH�SXHGH�HQFRQWUDU�HQ�OD�PD\RUtD�GH�ORV�YLYHURV�IRUHVWDOHV��VLQ�
LPSRUWDU�HO�PpWRGR�GH�SURGXFFLyQ�R�OD�XELFDFLyQ�JHRJUiILFD�\D�TXH�HV�XQ�JpQHUR�GH�
DPSOLD�DGDSWDFLyQ�\�GLVWULEXFLyQ��
�
(Q�HO�VHJXQGR�FDVR�FRQ�Bradysia�VS���\�Lycoriella�VS���HO�PXVJR�TXH�VH�JHQHUD�HQ�OD�
VXSHUILFLH� GHO� VXVWUDWR� \� OD� DOWD� KXPHGDG� SURSLFLDQ� HO� GHVDUUROOR� GH� ODUYDV� GH� HVWH�
LQVHFWR�� 'LFKDV� ODUYDV� SXHGHQ� OHVLRQDU� OD� SHULIHULD� GH� ODV� UDtFHV� FRQ� JDOHUtDV�
VXSHUILFLDOHV��R�Vt�HV�XQD�UDt]�ILQD�� OD�SXHGHQ�FRQVXPLU�FRPSOHWDPHQWH��/DV�SODQWDV�
TXH�UHFLEHQ�OHVLRQHV�SHTXHxDV�QR�PXHUHQ��SHUR�TXHGDQ�GHELOLWDGDV�\�VX�IROODMH�SXHGH�
WRUQDUVH�FORUyWLFR��/D�DOLPHQWDFLyQ�GH�OD�ODUYD�FDXVD�GDxRV�GH�PDUFKLWDPLHQWR��SpUGLGD�
GH� YLJRU�� SRFR� FUHFLPLHQWR� \� FDtGD� GH� KRMDV�� (Q� VX� HVWDGLR� GH� ODUYD� \� DGXOWR�� ORV�
LQVHFWRV� VRQ� SRUWDGRUHV� GH� HVSRUDV� GH� KRQJRV� ILWRSDWyJHQRV�� SULQFLSDOPHQWH� GHO�
JpQHUR�Fusarium��FRQYLUWLpQGRORV�HQ�YHFWRUHV�GH�HVWH�KRQJR��
�
/D� SpUGLGD� GH� SODQWDV� HQ� ORV� YLYHURV� DIHFWD� ODV� UHIRUHVWDFLRQHV� \� SODQWDFLRQHV�� DVt�
FRPR�D�PLOHV�GH�XVXDULRV�\�EHQHILFLDULRV�GH�HVWRV�SURJUDPDV�H�LQGLUHFWDPHQWH�D�WRGD�
OD�SREODFLyQ�SRU�ORV�EHQHILFLRV�DPELHQWDOHV�TXH�VH�JHQHUDQ��FDSWXUD�GH�&2���UHWHQFLyQ�
GH�VXHORV��SURGXFFLyQ�H�LQILOWUDFLyQ�GH�DJXD��KiELWDW�GH�IORUD�\�IDXQD��HQWUH�RWURV���
�
/D� SUHVHQFLD� GH� Fusarium VSS��� Bradysia� \� Lycoriella�� DIHFWDQ� GLUHFWDPHQWH� HO�
FUHFLPLHQWR�\�GHVDUUROOR�GH�SODQWDV�HQ�ODV�GLIHUHQWHV�HWDSDV�GH�SURGXFFLyQ�GH�SODQWD�
HQ�ORV�YLYHURV�IRUHVWDOHV�\�QR�VH�WLHQH�GHILQLGR�XQ�HVTXHPD�DGHFXDGR���SDUD�VX�PDQHMR�
\�FRQWURO��3RU�WRGR�OR�DQWHULRU�VH�SODQWHy�HO�VLJXLHQWH�REMHWLYR���
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5HDOL]DU�XQ�GLDJQyVWLFR�GH�ODV�SULQFLSDOHV�SODJDV�HQ�ORV�YLYHURV�IRUHVWDOHV�SDUD�GHILQLU�
VtQWRPDV��VLJQRV�\�GDxRV��
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6H�UHDOL]y�XQ�GLDJQyVWLFR�GH�SODJDV�\�HQIHUPHGDGHV�HQ�ORV�YLYHURV�GXUDQWH�HO�FLFOR�GH�
SURGXFFLyQ�GH�SODQWD�����������GHO� JpQHUR�Pinus� GH� FOLPD� WHPSODGR�IUtR�� HQ� FLQFR�
UHJLRQHV�1RUWH��&HQWUR��6XU��2FFLGHQWH�\�*ROIR��PLVPRV�TXH�VH�VHxDODQ�HQ�HO�&XDGUR�
����

6H�WHQtDQ�D�OD�IHFKD�HQ�H[LVWHQFLD�����YLYHURV�IRUHVWDOHV�FRQ�SURGXFFLyQ�GH�SODQWD�D�
QLYHO�QDFLRQDO��GH�DTXt�VH�WRPy�XQ�WDPDxR�GH�PXHVWUD�GH������TXH�UHSUHVHQWDURQ����
YLYHURV��

 &XDGUR����9LYHURV�)RUHVWDOHV�GH�Pinus VSS���SDUD�OD�GHWHFFLyQ�GH�SODJDV��

5HJLyQ� (VWDGR�
1R��GH�

9LYHUR� ,QVWDQFLD� )HFKDV�GH�
YLVLWD�YLYHURV�

1RUWH�

&KLKXDKXD� ��
(O�)RUHVWDO�

3URGXFWRUHV�
)RUHVWDOHV�GH�
'HOLFLDV�6��'(�

5�/�0�,��

���GH�MXQLR�
�����

(O�&LUXHOR� 6D~O�6LOYD�
5RGUtJXH]�

���GH�MXQLR�
�����

=DFDWHFDV� �� 7ODOWHQDQJR� 6('(1$� ��GH�MXQLR�
�����

'XUDQJR� ��
)UDQFLVFR�9LOOD� ,19(52%(5�6�3�5��'(�5�/��

���GH�
PD\R������

&LHOR�$]XO� 9LYHUR�&LHOR�$]XO��
6�3�5��'(�5�/��

���GH�
PD\R������

&HQWUR�

(VWDGR�GH�
0p[LFR� ��

7HPDPDWOD� 6('(1$� ��GH�PD\R�
�����

-LORWHSHF�
7RUiQ�3URGXFWRUHV�
)RUHVWDOHV�6�3�5��

'(�5�,��

���GH�
PD\R������

+LGDOJR� �� =LPDSiQ� 6('(1$� ��GH�MXQLR�
�����

3XHEOD� ��

3XHEOR�1XHYR�

(MLGR�3HxXHODV�
3XHEOR�1XHYR�GHO�

0XQLFLSLR�GH�
&KLJQDKXDSDQ��

3XHEOD��

��GH�MXQLR�
GH������

7HRWODOFR�
3ODQWDFLRQHV�

7HRWODOFR�6�3�5��'(�
5�,��

��GH�MXQLR�
�����
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(O�5LQFyQ�
(O�5LQFyQ�GHO�&HUUR�

GH�6HEDVWRSRO�
6�3�5��'(�5�/��

��GH�MXQLR�
GH������

4XHUpWDUR� ��
,JQDFLR�3pUH]��
$PHDOFR�GH�

%RQILO�

0D��2OJD�*XWLpUUH]�
*XWLpUUH]��

���GH�
PD\R����

6XU�

2D[DFD� ��

7DPD]XODSDQ�

&RPLVLyQ�(VWDWDO�
IRUHVWDO�GHO�

*RELHUQR�GHO�(VWDGR�
GH�2D[DFD��

���GH�MXQLR�
�����

/RV�3RFLWRV�

&HQWUR�GH�
FRQVHUYDFLyQ�\�
SURGXFFLyQ�GH�

HVSHFLHV�QDWLYDV�GH�
2D[DFD��6�&��

���GH�MXQLR�
�����

&KLDSDV� �� 6DQ�$JXVWtQ�
$PWHO�9LQLNWLF�

7DRVLOWLF�6�3�5��GH�
5�/��

���GH�MXQLR�
�����

2FFLGHQWH�

-DOLVFR� ��

9LYHURV�
0$69,�6DQ�
$QGUpV�

0$69,�6�3�5��'(�
5�/��'(�&�9��

���GH�
PD\R��
�����

3URYLQFLD�GH�
ÈYDORV�

/D�)RUHVWDO�
3URYLQFLD�GH�$YDORV�

6�3�5��

���GH�
PD\R��
�����

0LFKRDFiQ� �� $W]LPED��
=LQDSpFXDUR�

&DQDYLOOD�6�3�5��'(�
5��/��

���GH�
PD\R�GH�
�����

*ROIR� 9HUDFUX]� ��
/D�*ORULD�

$VRFLDFLyQ�
(FRERVTXH�GH�
&RQtIHUDV�$�&��

��GH�MXQLR�
�����

9LYHUR�0LOLWDU�
GH�;DODSD� 6('(1$� ��GH�MXQLR�

�����
7RWDO� ��� � � �

�

� �
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(Q�FDPSR��

&RRUGLQDFLyQ�GH�ODV�YLVLWDV�D�ORV�YLYHURV�GH�FDPSR�

3DUD�DFFHGHU�D�ORV�YLYHURV�IXH�QHFHVDULR�FRQWDFWDU�D�ORV�GXHxRV�R�UHVSRQVDEOHV�GH�ORV�
YLYHURV�� FRQ� HO� DSR\R� GH� XQD� EDVH� GH� GDWRV� TXH� VH� WHQtD� HQ� OD� &21$)25� HQ� OD�
JHUHQFLD�GH�5HIRUHVWDFLyQ�\�5HVWDXUDFLyQ�GH�&XHQFDV�+LGURJUiILFDV��VLQ�HPEDUJR��DO�
UHDOL]DU�ODV�OODPDGDV�SRU�YtD�WHOHIyQLFD�R�SRU�FRUUHR�QR�VH�WHQtD�HQ�DOJXQRV�FDVRV�XQD�
UHVSXHVWD�SRVLWLYD���3RU�HOOR�IXH�QHFHVDULR�VROLFLWDU�HO�DSR\R�D�OD�&RRUGLQDFLyQ�*HQHUDO�
GH�&RQVHUYDFLyQ�\�5HVWDXUDFLyQ�PHGLDQWH�HO�RILFLR��39)������FRQ�OD�ILQDOLGDG�GH�WHQHU�
HO�DSR\R�GH� ODV�*HUHQFLDV�(VWDWDOHV�GH� OD�&21$)25�SDUD�HO� DFRPSDxDPLHQWR�GHO�
SHUVRQDO�GH�UHIRUHVWDFLyQ�R�VDQLGDG�D�ODV�YLVLWDV�SURJUDPDGDV�D�ORV�YLYHURV�IRUHVWDOHV�
\� OOHYDU� D� FDER� ORV�PXHVWUHRV� GHQWUR� GHO� SUR\HFWR� DSR\DGR� SRU� HO� )RQGR�6HFWRULDO�
&21$&<7�&21$)25���

/HYDQWDPLHQWR�GH�HQFXHVWDV��

'XUDQWH� OD�YLVLWD�D� ORV�YLYHURV�VH�HQWUHJy�XQ�RILFLR�GH�VROLFLWXG�GH� OD�YLVLWD�\� DSR\R�
GLULJLGR� DO� GXHxR� R� UHVSRQVDEOH� GHO� YLYHUR� \� ILUPDGR� SRU� OD� SHUVRQD� DVLJQDGD� SDUD�
DWHQGHU�GXUDQWH�OD�YLVLWD��GRQGH�VH�OH�LQIRUPDED�VREUH�HO�FRQRFLPLHQWR�GHO�GHVDUUROOR�
GHO�SUR\HFWR�GH�LQYHVWLJDFLyQ�³0RQLWRUHR��HYDOXDFLyQ�GH�GDxRV��PDQHMR�SUHYHQWLYR�\�
FRQWURO�GH�OD�VHFDGHUD�\�SXGULFLyQ�GH�UDt]�FDXVDGDV�SRU�Fusarium�VSS���\�ODV�PRVFDV�
IXQJRVDV�Bradysia�\�Lycoriella´���

&RQ�OD�D\XGD�GHO�IRUPDWR�VH�LQWHJUy�OD�LQIRUPDFLyQ�GH�OD�SUREOHPiWLFD�GH�GLDJQyVWLFR��
ODV�SULQFLSDOHV�SODJDV�TXH�DIHFWDQ�D�YLYHURV��PDQHMR�TXH�SUHYDOHFH�HQ� ORV�PLVPRV��
SULQFLSDOHV�SUiFWLFDV�GH�PDQHMR�SUHYHQWLYR�\�GH�FRUUHFFLyQ��HWDSDV�GH�PD\RU�ULHVJR�GH�
VHFDGHUD� \� SXGULFLyQ� GH� UDt]�� SUHVHQFLD� GH� PRVFD� IXQJRVD� \� pSRFD�� SULQFLSDOHV�
IXQJLFLGDV�H�LQVHFWLFLGDV��DSOLFDFLyQ�GH�Trichoderma�VS���WUDWDPLHQWRV�D�OD�VHPLOOD��S+�
GH�DJXD�GH�ULHJR�� WLSR�GH� IHUWLOL]DQWHV��SULQFLSDOHV�PH]FODV�GH�VXVWUDWRV��HQWUH�RWURV�
GDWRV�TXH�QRV�SHUPLWLHURQ�GHVFULELU�\�GHWHUPLQDU�OD�FRQGLFLyQ�ILWRVDQLWDULD��(Q�OD�)LJXUD�
��VH�PXHVWUDQ�DVSHFWRV�GH�ODV�LQVSHFFLRQHV��7DPELpQ�VH�DQH[DQ�ORV�IRUPDWRV�OOHQDGRV�
HQ�FDPSR��
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)LJXUD����/HYDQWDPLHQWR�GH�HQFXHVWDV�GXUDQWH� ODV�YLVLWDV�D� ORV�9LYHURV�GHO�FLFOR�GH�
SURGXFFLyQ� GH� SODQWD� ����������� D�� 9LYHUR� HO� &LUXHOR� HQ� %RFR\QD�� &KLKXDKXD�� E��
9LYHUR�(O�)RUHVWDO�HQ�'HOLFLDV��&KLKXDKXD��F��9LYHUR�)RUHVWDO�0LOLWDU�GH�7ODOWHQDQJR��
=DFDWHFDV��G� 9LYHUR�)RUHVWDO�3XHEOR�1XHYR��HQ�HO�HVWDGR�GH�3XHEOD��H��9LYHUR�/RV�
3RFLWRV��2D[DFD�\�I��9LYHUR�)RUHVWDO�6DQ�$JXVWtQ��&LQWDODSD��&KLDSDV��
 

�

�

a b 

c d 

e f 
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'LDJQyVWLFR�ILWRVDQLWDULR�SDUD�PRVFD�IXQJRVD�QHJUD�

3DUD� UHDOL]DU� HO� GLDJQRVWLFR� ILWRVDQLWDULR�� VH� UHDOL]DURQ�PXHVWUHRV�HQ� ORV� ��� YLYHURV�
VHOHFFLRQDGRV�SRU�OD�&21$)25��VH�DSOLFy�OD�PHWRGRORJtD�GH�OD�QRUPD�RILFLDO�PH[LFDQD�
10;�$$�����6&),������� FRQIRUPH� DO� DSpQGLFH� -� �&XDGUR� ���� (O� FXDO� FRQVLVWLy� HQ�
PXHVWUHDU�OD�WRWDOLGDG�GH�SODQWD�GH����FRQWHQHGRUHV��SRU�HVSHFLH�HQ�FDGD�YLYHUR��6H�
EXVFDURQ� VtQWRPDV� \� VLJQRV� GH� SUHVHQFLD� GH�PRVFD� IXQJRVD� HQ� ORV� FRQWHQHGRUHV��
SODWDEDQGDV�\�HQ�HO�VXHOR�GHO�YLYHUR�PXHVWUHDGR��

/RV�VtQWRPDV�TXH�VH�EXVFDURQ�IXHURQ��SODQWDV�FRQ�PDUFKLWDPLHQWR��SpUGLGD�GH�YLJRU��
FXHOOR�GH�OD�UDt]�HVSRQMRVR�\�SXGULFLyQ�GH�UDt]��)LJXUD������

6LJQRV��VH�YHULILFy�OD�SUHVHQFLD�GH�DGXOWRV�\�ODUYDV�GH�PRVFD�IXQJRVD�QHJUD��DGHPiV�
VH�EXVFy�HYLGHQFLD�GH�SUHVHQFLD�GH�ODUYDV�GHQWUR�GH�OD�UDt]�\�H[FUHPHQWRV�GH�ODV�ODUYDV�
�)LJXUD�����

   

)LJXUD����3ODQWD�FRQ�VtQWRPDV�GH�PRVFR�IXQJRVR�QHJUR�D��3ODQWD�VDQD�GH�P. greggii��
E��6tQWRPDV�HQ�SODQWD�GH�P. montezumae��

a b 
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)LJXUD����6LJQRV�GH�PRVFD�IXQJRVD�QHJUD��D��7UHV�PDFKRV�\�XQD�KHPEUD�GH�PRVFD�
IXQJRVD��E��+HPEUD�GH�PRVFD�IXQJRVR�QHJUR��F��/DUYDV�GH�WHUFHU�FXDUWR�HVWDGLR��G��
;LOHPD� \� IORHPD� GH� 3�� PRQWH]XPDH� FRQVXPLGR� WRWDOPHQWH�� VH� SXHGH� REVHUYDU� HO�
H[FUHPHQWR�GH�ODV�ODUYDV��)OHFKDV�D]XOHV���
 

7RPD�GH�PXHVWUDV�GH�PRVFD�IXQJRVD�QHJUD�

/D�WRPD�GH�PXHVWUDV�VH�UHDOL]y�FRQ�HO�DSR\R�GH�XQD�EULJDGD�FRQ�FRQRFLPLHQWRV�SDUD�
OH�GHWHFFLyQ�GH�PRVFDV�IXQJRVDV�Bradysia�VS���\�Lycoriella�VS���\�XQ�DFRPSDxDQWH�TXH�
UHFLELy�SUHYLD�FDSDFLWDFLyQ�HQ�HO�ODERUDWRULR��)LJXUD������

/D� WRPD�GH�PXHVWUDV�VH�UHDOL]y�HQ�GLIHUHQWHV�HWDSDV�GHO�SURFHVR�GH�SURGXFFLyQ�GH�
SODQWD��FRQVLGHUDQGR� ODV� IHFKDV�GH�VLHPEUD�GH�FDGD�YLYHUR�VH�UHDOL]y�GH�XQD�D�GRV�
YLVLWDV� D� ORV� YLYHURV� PXHVWUHDGRV� SRU� FLFOR� GH� SURGXFFLyQ� \� GHSHQGLHQGR� GHO�
UHTXHULPLHQWR�GH�LQIRUPDFLyQ��

(Q� ORV� YLYHURV� TXH� XVDQ� WUDPSDV� DPDULOODV�� VH� UHFROHFWy� XQD� WUDPSD�PXHVWUD� SDUD�
GHWHUPLQDU�VL�HQ�GLFKDV�WUDPSDV�VH�FDSWXUDURQ�DGXOWRV�GH�PRVFD�IXQJRVD�QHJUD��B. 
impatiens R�L. ingenua����

a b 

d c 
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(Q�ORV�YLYHURV�GRQGH�VH�HQFRQWUDURQ�DGXOWRV��VH�UHFROHFWDURQ����HVSHFtPHQHV��FXDQGR�
HUD�SRVLEOH��FRQ�D\XGD�GH�XQ�DVSLUDGRU�PDQXDO��)LJXUD��D���ORV�PRVFRV�VH�FRORFDURQ�
HQ�IUDVFRV�GH�YLGULR�FRQ�DOFRKRO�DO������SDUD�VX�SRVWHULRU�LGHQWLILFDFLyQ��

 

)LJXUD� ��� 5HFROHFWD� GH� DGXOWRV� \� WRPD� GH� PXHVWUDV�� D�� $VSLUDGRU� PDQXDO�� SDUD�
UHFROHFWDU� DGXOWRV� GH� PRVFD� IXQJRVD� QHJUD�� E�� 5HFROHFWD� GH� SODQWD� GH� P. 
pseudostrobus�FRQ�VtQWRPDV�GH�PRVFD�IXQJRVD�QHJUD��F��7UDPSDV�DPDULOODV��
 

(Q�FDGD�XQR�GH�ORV�YLYHURV�VH�WRPDURQ�SRU�HVSHFLH�FXDWUR�PXHVWUDV�GH�SODQWDV�FRQ�
VtQWRPDV� GH� PRVFD� IXQJRVD�� HQ� GDGR� FDVR� TXH� QR� VH� HQFRQWUDUDQ� SODQWDV� FRQ�
VtQWRPDV�R�VLJQRV��WDPELpQ�VH�UHFROHFWDURQ�FXDWUR�PXHVWUDV�GH�SODQWD�SRU�HVSHFLH��VH�
SURFXUy� WRPDUODV� HQ� GLIHUHQWHV� SODWDEDQGDV�� &DGD� PXHVWUD� VH� H[WUDMR� FRQ� WRGR� \�
FHSHOOyQ��VH�FRORFDURQ�HQ�EROVDV�GH�SOiVWLFR�FRQ�FHUUDGR�KHUPpWLFR�\�FRQ�VX�UHVSHFWLYD�
HWLTXHWD�SDUD� LGHQWLILFDU� HVSHFLH� GH�SODQWD�� IHFKD�GH�PXHVWUHR�� FROHFWRU� \� VtQWRPDV�
REVHUYDGRV��

(Q� ORV� YLYHURV� GRQGH� VROR� VH� HQFRQWUDURQ� ODUYDV� GH� PRVFD� IXQJRVD� QHJUD�� VH�
UHFROHFWDURQ�PXHVWUDV�GH�SODQWDV�FRQ�VXVWUDWR�GRQGH�VH�HQFRQWUDEDQ�GLFKDV�ODUYDV��
GH�LJXDO�IRUPD�VH�PHWLHURQ�HQ�EROVDV�GH�SOiVWLFR�FRQ�FLHUUH�KHUPpWLFR�\�HWLTXHWD��

7RGDV�ODV�PXHVWUDV�UHFROHFWDGDV�VH�OOHYDURQ�DO�LQVHFWDULR�GH�OD�'LYLVLyQ�GH�&LHQFLDV�
)RUHVWDOHV� GH� OD� 8QLYHUVLGDG� $XWyQRPD� &KDSLQJR�� SDUD� VX� SRVWHULRU� PDQHMR� \�
SURFHVDPLHQWR��

�

�

�

�

�

a 

b

 

c
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)LJXUD����0XHVWUHR�HQ�ORV�9LYHURV�)RUHVWDOHV�SRU�SDUWH�GHO�HTXLSR�LQWHUGLVFLSOLQDULR�GHO�
SUR\HFWR�GH�LQYHVWLJDFLyQ�HQ�OD�SURGXFFLyQ�GH�SODQWD������������D��E��9LYHUR�)RUHVWDO�
0LOLWDU� GH� 7HPDPDWOD�� (VWDGR� GH� 0p[LFR�� F�� 9LYHUR� GH� 7ODOWHQDQJR�� =DFDWHFDV�
PXHVWUHDQGR� HQ� WUDPSDV� DPDULOODV�� G�� 9LYHUR� HQ� &LHOR� $]XO�� 'XUDQJR� FDSWXUDQGR�
DGXOWRV� GH� PRVFD� IXQJRVD�� H�� 9LYHUR� )UDQFLVFR� 9LOOD�� 'XUDQJR� HQ� ORV� GLIHUHQWHV�
PyGXORV��\�I��9LYHUR�)RUHVWDO�6DQ�$JXVWtQ��&LQWDODSD��&KLDSDV����
 

a 

e 

d c 

b 

f 
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7RPD�GH�PXHVWUDV�GH�SODQWDV�FRQ�Fusarium�

6H� WRPDURQ� WUHV�SODQWDV� FRQ� VtQWRPDV� FDUDFWHUtVWLFRV�GH� OD� HQIHUPHGDG� �)LJXUD�����
&DGD� SOiQWXOD� VH� FRQILQy�HQ�XQD�EROVD�GH�SOiVWLFR� SRU� VHSDUDGR�� FRQ� ORV�GDWRV� GH�
FROHFWD�SDUD�XELFDU� ODV�PXHVWUDV�GH�FDGD�HVSHFLH�GH�SLQR�\�SRU�YLYHUR��7DPELpQ�VH�
FRQVLGHUy�OD�SUHVHQFLD�GH�RWUDV�SODJDV�R�VtQWRPDV�TXH�HVWXYLHUDQ�SUHVHQWHV�GXUDQWH�
HO�PXHVWUHR��SDUD�DVt�DFWXDOL]DU�OD�FRQGLFLyQ�ILWRVDQLWDULD�HQ�ORV�YLYHURV�IRUHVWDOHV�GH�
FOLPD�WHPSODGR��

/DV�PXHVWUDV�VH� OOHYDURQ�DO�/DERUDWRULR�GH�3DUDVLWRORJtD�)RUHVWDO�HQ� OD�'LYLVLyQ�GH�
&LHQFLDV�)RUHVWDOHV�GH�OD�8QLYHUVLGDG�$XWyQRPD�&KDSLQJR��8$&K��SDUD�VX�SURFHVR�\�
DQiOLVLV�FRUUHVSRQGLHQWH��

 

)LJXUD����0XHVWUDV�GH�SODQWDV�GH�SLQR�FRQ�VtQWRPDV�GH�Fusarium�WRPDGDV�HQ�FDPSR��
D��Pinus arizonica�GH�YLYHUR�&LHOR�$]XO��E��P. cooperii�\�F��P. engelmanii�GH�YLYHUR�GH�
'XUDQJR��G��P. ayacahuitle�\�H��P. leiophylla�GH�YLYHUR�-LORWHSHF��I��P. greggii�GH�YLYHUR�
GH� 4XHUpWDUR�� J�� P. cembroides� GH� YLYHUR� 7HPDPDWOD�� K�� P. montezumae�� L�� P. 
devoniana�\�M��P. pseudostrobus�GH�YLYHUR�=LQDSpFXDUR�

a b c 

d e f 

g h i j 
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�
&XDGUR����)RUPDWR�GH�HYDOXDFLyQ�SDUD�HO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV�GXUDQWH�HO�PXHVWUHR��
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(Q�ODERUDWRULR��

3URFHVDPLHQWR�GH�PXHVWUDV�GH�PRVFD�IXQJRVD�FROHFWDGDV�\�WUDPSDV�DPDULOODV�

(Q� ORV� YLYHURV� (O� &LUXHOR�� (O� 5LQFyQ�� &LHOR� $]XO�� )UDQFLVFR� 9LOOD�� 7ODOWHQDQJR��
7DPD]XODSDQ�� /RV� 3RFLWRV�� 6DQ� $JXVWtQ�� 7HPDPDWOD�� -LORWHSHF�� ,JQDFLR� 3pUH]��
$W]LPED�\�3XHEOR�1XHYR��VH�UHFROHFWDURQ�DGXOWRV�GH�PRVFR�IXQJRVR�QHJUR��(VWRV�VH�
XWLOL]DURQ�SDUD�OD�LGHQWLILFDFLyQ�D�QLYHO�GH�HVSHFLH��

7UDPSDV�DPDULOODV�VH�UHFROHFWDURQ�HQ�ORV�YLYHURV�(O�IRUHVWDO��)UDQFLVFR�9LOOD��$W]LPED��
6DQ� $JXVWtQ� \� 7ODOWHQDQJR�� 6LQ� HPEDUJR�� HVWDV� VROR� VLUYLHURQ� SDUD� GHWHUPLQDU� OD�
SUHVHQFLD�GH�PRVFD�IXQJRVD�QHJUD��SHUR�QR�VH�SXGR�GHWHUPLQDU�HO�JpQHUR�\�OD�HVSHFLH�
\D�TXH� ORV� LQVHFWRV�HQ�JHQHUDO�VH�HQFRQWUDEDQ�PX\�GDxDGRV�\�QR�VLUYLHURQ�SDUD� OD�
LGHQWLILFDFLyQ��

3URFHVDPLHQWR�GH�SODQWDV�UHFROHFWDGDV�FRQ�FHSHOOyQ�\�HPHUJHQFLD�GH�DGXOWRV�

/DV�SODQWDV� UHFROHFWDGDV� FRQ� VXVWUDWR� VH� FRORFDURQ� HQ� FiPDUDV�GH�HPHUJHQFLD�GH�
DGXOWRV��/DV�FXDOHV�FRQVLVWLHURQ�HQ�HQYDVHV�GH�XQ�OLWUR��GH�SOiVWLFR�WUDQVSDUHQWH�FRQ�
WDSD� SHUIRUDGD� FRQ� XQ� FtUFXOR� GH� �� FP� GH� GLiPHWUR� �SDUD� UHFROHFWDU� ORV� DGXOWRV� \�
VXPLQLVWUDU�DJXD�\�DOLPHQWR���VH�DFRQGLFLRQy�KXPHGDG�\�VH�PDQWXYLHURQ�D�WHPSHUDWXUD�
DPELHQWH�GXUDQWH�XQ�PHV��\�VH�HVSHUy�D�TXH�HPHUJLHUDQ�DGXOWRV�GH�PRVFD�IXQJRVD�
QHJUD��)LJXUD�����8QD�SDUWH�VH�UHFROHFWy�\�VH�VDFULILFDURQ�SDUD�VHU�XWLOL]DGRV�SDUD�OD�
LGHQWLILFDFLyQ� PRUIROyJLFD� GH� OD� HVSHFLH� \� FXDWUR� PiV� VH� HPSOHDURQ� SDUD� OD�
FDUDFWHUt]DFLyQ�JHQpWLFD�GH�OD�PLVPD��$GHPiV��VH�HQWUHJy�XQD�PXHVWUD�SRU�YLYHUR�GH�
PRVFD�IXQJRVD�QHJUD��SDUD�VHU�LQJUHVDGD�D�OD�FROHFFLyQ�HQWRPROyJLFD�GH�OD�'LYLVLyQ�
GH�&LHQFLDV�)RUHVWDOHV�GH�OD�8QLYHUVLGDG�$XWyQRPD�&KDSLQJR��

 

)LJXUD����&iPDUDV�GH�HPHUJHQFLD�GH�DGXOWRV��D��6XVWUDWR�GHO�FHSHOOyQ�GH� OD�SODQWD�
UHFROHFWDGD��E��&iPDUDV�VHOODGDV� \�HQ�HVSHUD�GH�HPHUJHQFLD�GH�DGXOWRV� �YLYHUR�(O�
&LUXHOR��0XQLFLSLR�GH�%RFR\QD��&KLKXDKXD���HQ�P. arizonica�\�P. durangensis��
�

a b 
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(VWDEOHFLPLHQWR�GH�FUtDV�GH�PRVFD�IXQJRVD�QHJUD�SRU�YLYHUR�

6H�HVWDEOHFLy�XQD�FUtD�GH�PRVFD� IXQJRVD�QHJUD�SRU�YLYHUR��HVWR�FRQ�HO�REMHWLYR�GH�
WHQHU�VXILFLHQWHV�DGXOWRV�\�ODUYDV�SDUD�ODV�GHWHUPLQDFLRQHV�TXH�VH�QHFHVLWDED�KDFHU��
/D� FUtD� VH�HVWDEOHFLy�GH�DFXHUGR� FRQ�0DUtQ�et al.� ��������6H�XWLOL]DURQ�HQYDVHV�GH�
SOiVWLFR�WUDQVSDUHQWH�GH�ò�OLWUR�FRQ�WDSD��D�ORV�FXDOHV�VH�OHV�FRORFy�HQ�HO�IRQGR���FP�
GH�EDJD]R�GH�FDxD�GH�D]~FDU�PROLGR�\�WDPL]DGR�����PDOOD���)LJXUD�����FRPR�DOLPHQWR�
VH�FRORFy�XQD�URGDMD�GH�SDSD�GH�DSUR[LPDGDPHQWH���FP���VH�VXPLQLVWUy�DJXD�GH�WDO�
PDQHUD�TXH�VH�KXPHGHFLHUD�HO�EDJD]R��VLQ�TXH�VH�LQXQGDUD��&RQ�XQ�DVSLUDGRU�PDQXDO�
VH�UHFROHFWDURQ����KHPEUDV�\���PDFKRV��ORV�FXDOHV�VH�FRORFDURQ�GHQWUR�GH�ODV�FiPDUDV�
GH� FUtD�� /DV� FRQGLFLRQHV�GH� IRWRSHULRGR� IXHURQ�������K�� �����GH�KXPHGDG� UHODWLYD�
�+5���\�WHPSHUDWXUD�GH���������&��'HVSXpV�GH�WUHV�VHPDQDV�VH�SXGR�REVHUYDU�XQD�
QXHYD�JHQHUDFLyQ�GH� ODUYDV�\�SXSDV�GH�PRVFD� IXQJRVD�QHJUD��6LJXLHQGR�HO�PLVPR�
SURWRFROR�� VH� PXOWLSOLFDURQ� ODV� FiPDUDV� GH� FUtD� \� ORV� HMHPSODUHV� REWHQLGRV� GH� ODV�
FiPDUDV�GH�FUtD�VH�XWLOL]DURQ�SDUD�GLIHUHQWHV�HQVD\RV��

 

)LJXUD����(VWDEOHFLPLHQWR�GH�FUtD�GH�PRVFD�IXQJRVD�QHJUD�SRU�FDGD�XQR�GH�ORV�YLYHURV�
GRQGH�VH�UHFROHFWDURQ�PXHVWUDV��D��E��&iPDUDV�GH�FUtD��F��G��/DUYDV�HQ�GHVDUUROOR�GH�
PRVFD�IXQJRVD�QHJUD��
�

a 

d c 

b 
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3URFHVDPLHQWR�GH�SODQWDV�FRQ�VtQWRPDV�GH�Fusarium�

/DV�SOiQWXODV�TXH�SUHVHQWDURQ�VtQWRPDV��)LJXUD��D��\�ODV�PXHVWUDV�GH�SOiQWXODV�FRQ�
FHSHOOyQ��VH�SURFHVDURQ�UHWLUDQGR�HO�VXVWUDWR��)LJXUD��F���WDOOR�\�UDt]�GH�OD�SODQWD��\�VH�
HPSOHDURQ� GLYHUVRV� PHGLRV� GH� FXOWLYR� SDUD� HO� GHVDUUROOR� GH� KRQJRV� R� EDFWHULDV�
SUHVHQWHV��

3DUD�DLVODU�KRQJRV�GH�WDOOR�\�GH�UDt]��VH�HPSOHy�OD�VLHPEUD�GLUHFWD�GH�WHMLGRV�VREUH�HO�
PHGLR�GH�FXOWLYR��)LJXUD���D���/D�SOiQWXOD�VH�ODYy�FRQ�DJXD�FRUULHQWH�SDUD�TXLWDU�UHVWRV�
GH�VXVWUDWR��/XHJR�WDOOR�\�UDtFHV�VH�IUDFFLRQDURQ�HQ�WUR]RV�GH������PP�GH�ODUJR��)LJXUD�
�H�� I�� \� VH� GHVLQIHFWDQ� SRU� LQPHUVLyQ� FRQ� KLSRFORULWR� GH� VRGLR� DO� �� �� GXUDQWH� ����
PLQXWRV� �)LJXUD� �J�� K��� VH� HQMXDJDURQ� WUHV� YHFHV� FRQ� DJXD� GHVWLODGD� HVWpULO� \� VH�
FRORFDURQ�HQ�VDQLWRV�HVWpULOHV�FHUFD�GH�OD�IODPD�GHO�PHFKHUR�SDUD�VX�VHFDGR��)LJXUD�
�L���6H�FRORFDURQ����WUR]RV�HQ�FDGD�FDMD�SHWUL�VREUH�PHGLR�GH�FXOWLYR�3'$��)LJXUD���D���
/DV�VLHPEUDV�VH�LQFXEDURQ�GXUDQWH���GtDV�D�WHPSHUDWXUD�DPELHQWH�\�EDMR�OX]�EODQFD��
(Q�DOJXQRV�FDVRV�VH�HPSOHDURQ�PHGLRV�GH�FXOWLYR�HVSHFtILFRV�SDUD�OD�HVSRUXODFLyQ�GH�
ORV�KRQJRV��)LJXUD������

(Q�WRGRV�ORV�FDVRV��XQD�YH]�TXH�VH�GHVDUUROODURQ�ORV�KRQJRV��)LJXUD���E���VH�DLVODURQ�
HQ� FDMDV� QXHYDV� FRQ� PHGLR� GH� FXOWLYR� 3'$� �)LJXUD� ��G�� H�� I�� J�� \� VH� KLFLHURQ�
SUHSDUDFLRQHV� VHPLSHUPDQHQWHV� FRQ� ODFWRIHQRO� HQ� OiPLQDV� SRUWDREMHWRV� \�
FXEUHREMHWRV�SDUD�REVHUYDU�HVWUXFWXUDV�EDMR�XQ�PLFURVFRSLR�FRPSXHVWR�H� LGHQWLILFDU�
PHGLDQWH�OD�PRUIRORJtD�GH�ORV�KRQJRV��

/RV�KRQJRV�DLVODGRV�GH� WRGDV� ODV�HVSHFLHV�GH�SLQR�GH� WRGRV� ORV�YLYHURV�)RUHVWDOHV�
YLVLWDGRV�� IXHURQ� SUHVHUYDGRV� HQ� WXERV� FULRJpQLFRV� FRQ� DFHLWH�PLQHUDO� SUHYLDPHQWH�
HVWHULOL]DGR�HQ���RFDVLRQHV��)LJXUD������

�

�

�

�
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)LJXUD����0HWRGRORJtD�GH� ODERUDWRULR�SDUD�HO�DLVODPLHQWR�GH�KRQJRV��D��0XHVWUD�GH�
SOiQWXODV� FRQ� FHSHOOyQ� TXH� SUHVHQWDURQ� VtQWRPDV� GH� Fusarium� VSS��� GHO� YLYHUR� (O�
)RUHVWDO��&KLKXDKXD��E��F��3ODQWDV�FRQ�UDt]�OLEUH�GH�VXVWUDWR��G��0XHVWUD�GH�WDOOR�\�UDt]�
ODYDGDV� FRQ� DJXD� FRUULHQWH� SDUD� HOLPLQDU� UHVWRV� GHO� VXVWUDWR�� H�� I�� 5DtFHV� \� WDOORV�
IUDFFLRQDGRV�\�HWLTXHWDGRV��J��K��'HVLQIHFFLyQ�GH�WUR]RV�GH�WDOOR�\�UDt]�SRU�LQPHUVLyQ�
HQ�KLSRFORULWR�GH�VRGLR�DO������GXUDQWH���PLQXWRV�\�HQ�FRQGLFLRQHV�DVpSWLFDV��L��7UR]RV�
GH�UDt]�\�WDOOR�VHFiQGRVH�HQ�VDQLWDV�HVWpULOHV��
�

�

�

i h g 

e d 

c a b 

f 
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)LJXUD�����6LHPEUDV�\�DLVODPLHQWRV�GH�Fusarium�VSS��D��7UR]RV�GH�UDt]�VREUH�3'$��E��
'HVDUUROOR�GH�Fusarium�VREUH�ORV�WUR]RV�GH�UDt]��F��%LWiFRUD�GH�VHJXLPLHQWR��G��H��I��J��
5HDLVODPLHQWR� \� SXULILFDFLyQ� GH� FRORQLDV� GH�Fusarium� VSS�� 6LHPEUDV� GH� UDt]� VREUH�
PHGLR� GH� FXOWLYR� 3'$� GH��K�� L��Pinus devoniana� GHO� 9LYHUR� $W]LPED�� =LQDSpFXDUR��
0LFKRDFiQ��0XHVWUD���\�3ODQWD�����M��N��P. arizonica�GHO�9LYHUR�)UDQFLVFR�9LOOD��'XUDQJR��
O��P��P. cembroides�GHO�9LYHUR�/D�3URYLQFLD��-DOLVFR��

a 

g 

e 

c 

f d 

b 

h 

m j 

i 

l k 



Proyecto: FONDO SECTORIAL CONACYT-CONAFOR 2018-1 A-S-67865 

22 
 

 

)LJXUD�����0HGLRV�GH�FXOWLYR�SDUD�HO�GHVDUUROOR�GH�Fusarium�VSS���D��0HGLR�GH�FXOWLYR�
3'$��E��0HGLRV�GH�FXOWLYR�HVSHFtILFRV�3'$��$JDU�QXWULWLYR�\�$JDU�EDFWHULROyJLFR��F��G��
&RORQLDV�GH�Fusarium� VSS��� VHPEUDGDV�HQ� WUHV�PHGLRV� GH� FXOWLYR� SDUD�HVWLPXODU� OD�
HVSRUXODFLyQ�\�IRUPDFLyQ�GH�HVSRURGRTXLRV��H��&RORQLD�67���VHPEUDGD�HQ�PHGLR�GH�
FXOWLYR�DJXD�DJDU��I��&RORQLDV�GH�Fusarium�DLVODGDV�\�SXULILFDGDV��
�

�

D� E�

F� G�

H� I�
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)LJXUD�����&HSDV�HQ�DFHLWH�PLQHUDO��JXDUGDGDV�HQ�ODERUDWRULR�GH�SDWRORJtD�GH�OD�
'LYLVLyQ�GH�&LHQFLDV�)RUHVWDOHV�GH�OD�8QLYHUVLGDG�$XWyQRPD�&KDSLQJR��

�

�
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,GHQWLILFDFLyQ� PRUIROyJLFD� \� PROHFXODU� GH� ODV� SULQFLSDOHV� SODJDV� HQ� YLYHURV�
IRUHVWDOHV�

,GHQWLILFDFLyQ�PRUIROyJLFD�

/RV�DGXOWRV�UHFROHFWDGRV�\�GH�OD�FUtD�IXHURQ�VHSDUDGRV�SRU�PRUIRHVSHFLHV�GH�VFLiULGRV��
GH�HOORV����HMHPSODUHV�VH�VDFULILFDURQ�\�FRQVHUYDURQ�HQ�IUDVFRV�FRQ�HWDQRO�DO������/D�
LGHQWLILFDFLyQ� PRUIROyJLFD� VH� UHDOL]y� FRQ� XQ� PLFURVFRSLR� HVWHUHRVFRSLR� /HLFD� \� VH�
VHSDUDURQ� SRU� VH[R�� 3RVWHULRUPHQWH� D� ��� PDFKRV� VH� OHV� UHDOL]DURQ� FRUWHV� GH� ORV�
JHQLWDOHV��FDEH]D��SDOSRV��WLELDV�\�DODV��HVWDV�HVWUXFWXUDV�VH�SUHSDUDURQ�HQ�ODPLQLOODV�
FRQ�D]XO�GH�DOJRGyQ�SDUD�DFODUDU�ORV�WHMLGRV��3RLQDU�\�7KRPDV���������3DUD�VX�HVWXGLR�
VH� XVy� XQ�PLFURVFRSLR� ySWLFR� /HLFD�0��� \� XQD� FiPDUD�PRGHOR�')&���� �6RIWZDUH�
/HLFD� $SSOLFDWLRQ� 6XLWH� 9������ GH� OD� PLVPD�PDUFD�� VH� WRPDURQ� IRWRJUDItDV� GH� ODV�
HVWUXFWXUDV�LPSRUWDQWHV�SDUD�OD�LGHQWLILFDFLyQ�GH�HVSHFLHV��/D�LGHQWLILFDFLyQ�VH�UHDOL]y�
FRQ�ODV�FODYHV�WD[RQyPLFDV�GH�OD�IDPLOLD�6FLDULGDH�GH�0RKULJ�\�0HQ]HO���������0HQ]HO�
et al.���������0RKULJ�et al.���������6KLQ�et al.���������0DUtQ�HW�DO��������

/D� LGHQWLILFDFLyQ� GH� ORV� KRQJRV� VH� OOHYy� D� FDER� PHGLDQWH� OD� REVHUYDFLyQ� GH� ODV�
FDUDFWHUtVWLFDV�PRUIRWD[RQyPLFDV�HVWDEOHFLGDV�SDUD�ODV�HVSHFLHV�GHO�JpQHUR�Fusarium�
�/HVOLH�\�6XPHUHOO��������*DUFtD�'tD]���������6H�HPSOHy�XQ�PLFURVFRSLR�FRPSXHVWR�
SDUD�REVHUYDU�PLFUR�\�PDFURFRQLGLRV��IRUPDFLyQ�GH�ILiOLGHV�\�FODPLGRVSRUDV��$GHPiV��
VH�REVHUYy�OD�PRUIRORJtD�FXOWXUDO�GH�ODV�FRORQLDV�GHVDUUROODGDV��FRPR�WLSR�\�FRORU�GH�
PLFHOLR��SLJPHQWRV��IRUPDFLyQ�GH�HVSRURGRTXLRV��HWF��

,GHQWLILFDFLyQ�PROHFXODU�

/D�LGHQWLILFDFLyQ�PRUIROyJLFD�GH�ODV�HVSHFLHV�VH�FRUURERUy�FRQ�OD�DPSOLILFDFLyQ�GH�XQD�
UHJLyQ�GHO�JHQ�&2,�GHO�$'1PW�SRU�PHGLR�GH�OD�3&5�XVDQGR�ORV�ROLJRQXFOHyWLGRV�&,�-�
�����DQG�&,�1������ �+XUOH\�et al.��������=KXDQJ�et al.��������GH�VHU�QHFHVDULR�VH�
UHFXUULUi�D�RWURV�LQLFLDGRUHV��/RV�SURGXFWRV�DPSOLILFDGRV�VH�OLPSLDURQ�FRQ�([R6$3��GH�
DFXHUGR� FRQ� ODV� LQVWUXFFLRQHV�GHO� IDEULFDQWH�� VH�HQYLDURQ�SDUD� VX� VHFXHQFLDFLyQ� DO�
,QVWLWXWR�GH�%LRORJtD�GH� OD�8QLYHUVLGDG�1DFLRQDO�$XWyQRPD�GH�0p[LFR� �81$0���/DV�
VHFXHQFLDV�VH�HQVDPEODURQ�\�HGLWDURQ�FRQ�%LRHGLW�\�VH�FRPSDUDURQ�HQ�HO�EDQFR�GH�
JHQHV�PHGLDQWH�HO�%/$67��3RVWHULRUPHQWH�VH�GHSRVLWDURQ�HQ�HO�*HQ%DQN��

/D� LGHQWLILFDFLyQ� VH� WUDEDMy� FRQ�ELRORJtD�PROHFXODU� SDUD�HO� FDVR�GH�KRQJRV� FRQ� ORV�
JHQHV�,76��7()�H�,*6�SDUD�WHQHU�PD\RU�LQIRUPDFLyQ�JHQpWLFD�SRU�OD�YDULDELOLGDG�TXH�
SUHVHQWDQ�ODV�HVSHFLHV�GH�Fusarium��3DUD�HO�FDVR�GH�ODV�PRVFDV�IXQJRVDV��VH�WUDEDMy�
~QLFDPHQWH� FRQ� ORV� JHQHV� &2,� \� &2,,�� GHELGR� D� TXH� OD� LQIRUPDFLyQ� JHQpWLFD� TXH�
EULQGDV�� HV� VXILFLHQWH� SDUD� GHWHUPLQDU� VX� LGHQWLGDG� �&XDGUR� ���� /DV� PXHVWUDV� VH�
WUDEDMDURQ�HQ�ORV�ODERUDWRULRV�GH�OD�8$0�;��8$&K�\�81$0��

�
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([WUDFFLyQ�GH�$'1��

,QVHFWRV�

(O�'1$�JHQyPLFR�VH�H[WUDMR�D�SDUWLU�GH�LQGLYLGXRV�FRPSOHWRV��SRU�HO�PpWRGR�GH�&7$%�
�:HLVLQJ��������FRQ�DOJXQDV�PRGLILFDFLRQHV��

�(O�'1$�VH�FXDQWLILFy�HQ�XQ�1DQRGURS��7KHUPR��86$���'H�FDGD�XQD�GH�ODV�PXHVWUDV�
VH�SUHSDUDURQ�GLOXFLRQHV�D����QJ�SDUD�OD�DPSOLILFDFLyQ�GH�ORV�JHQHV��

+RQJRV�

(O�'1$�JHQyPLFR�VH�H[WUDMR�D�SDUWLU�GH�PLFHOLR�SRU�HO�PpWRGR�GH�&7$%��:HLVLQJ��������
FRQ� DOJXQDV� PRGLILFDFLRQHV� TXH� SHUPLWLHURQ� HOLPLQDU� GH� ODV� PXHVWUDV� XQD� PD\RU�
FDQWLGDG�GH�SLJPHQWRV�\�FRPSXHVWRV�IHQyOLFRV��

$PSOLILFDFLyQ�GH�ORV�JHQHV��

,QVHFWRV�

3DUD� OD� DPSOLILFDFLyQ� GHO� &LWRFURPR� &� 2[LGDVD� 6XEXQLGDG� ,� \� ,,� VH� XWLOL]DURQ� ORV�
LQLFLDGRUHV�XQLYHUVDOHV��&2,�/&2�����\�+&2��&2,,�&2,,)�\�&2,,5��&XDGUR�����

+RQJRV�

3DUD� OD� DPSOLILFDFLyQ� GH� OD� UHJLyQ� GHO� ,76� VH� XWLOL]DURQ� ORV� LQLFLDGRUHV� XQLYHUVDOHV�
,76��H�,76���:KLWH�et al.���������HO�JHQ�)DFWRU�GH�HORQJDFLyQ��7()��TXH�FRGLILFD�SDUD�
HO�IDFWRU�GH�HORQJDFLyQ��Į��HO�FXDO�HV�XQ�LPSRUWDQWH�FRPSRQHQWH�GHO�SURFHVR�GH�VtQWHVLV�
GH�SURWHtQDV�HQ�HXFDULRWDV�\�DUFKDH��9DQ�W�.ORRVWHU�et al.,��������FRQ�ORV�LQLFLDGRUHV�
XQLYHUVDOHV� ���)� \� ���5� �&DUERQH� DQG� .RKQ�� ������ \� HO�,*6�VH� XWLOL]DURQ� ORV�
LQLFLDGRUHV�XQLYHUVDOHV�&16�)�\�1/��5��&XDGUR������&ROOLQV�	�&XQQLQJKDP
V����������

&XDGUR����,QLFLDGRUHV�XWLOL]DGRV�HQ�OD�DPSOLILFDFLyQ�\�VHFXHQFLDFLyQ�GH�IUDJPHQWRV�GH�
'1$��

/RFXV��
VHJPHQWR�

1RPEUH�\�
GLUHFFLyQ� 6HFXHQFLD������� 5HIHUHQFLD�

,76�
,76�� **$$*7$$$$*7&*7$$&$$**� :KLWH�et al.,�

������,76�� 7&&7&&*&77$77*$7$7*&�

,*6�
&16�)� &7**&7$7$$7&$&*7$$*$&7*&� &ROOLQV�	�

&XQQLQJKDP
V��
������1/��5� $$*$7$&7&$777*$&7&**7*7*�
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7()�
���)� &$7&*$*$$*77&*$*$$**� &DUERQH�DQG�

.RKQ�����������5� 7$&77*$$**$$&&&77$&&�

&2,�
/&2� **7&$$&$$$7&$7$$$*$7$77**��

,QZDUG�et al.��
������

+&2� 7$$$&77&$***7*$&&$$$$$$7&$�

&2,,�
&2,,)� &$*$7$$*7*&$77**$777�

&2,,5� *777$$*$*$&&$*7$&77*�
�

/D�5HDFFLyQ�HQ�&DGHQD�GH�OD�3ROLPHUDVD��3&5���

/D�PH]FOD�GH�UHDFFLyQ�SDUD�3&5�VH�SUHSDUy�HQ�XQ�YROXPHQ�ILQDO�GH�����/�FRQWHQLHQGR��
EXIIHU�GH�OD�HQ]LPD���[�Taq '1$�SROLPHUDVD������P0�GHR[LQXFOHyVLGR�WULIRVIDWRV������
P0�FDGD�XQR�������QJ�'1$�����SPRO�GH�FDGD�LQLFLDGRU�\���XQLGDGHV�GH�*RTaq�'1$�
�3URPHJD�� 86$��� /DV� DPSOLILFDFLRQHV� VH� UHDOL]DURQ� FRQ� XQ� FLFOR� LQLFLDO� GH�
GHVQDWXUDOL]DFLyQ�D����&�SRU���PLQ�����FLFORV�GH�GHVQDWXUDOL]DFLyQ�D�����&�SRU���PLQ��
KLEULGDFLyQ�FRQ�ORV�LQLFLDGRUHV�D��������\�����&�UHVSHFWLYDPHQWH�GXUDQWH���PLQ��VHJXLGR�
GH�XQD�H[WHQVLyQ�ILQDO�GH���PLQ�D�����&��7RGDV�ODV�UHDFFLRQHV�GH�3&5�VH�OOHYDURQ�D�
FDER�HQ�XQ�3HOWLHU�7KHUPDO�&\FOHU�37&������%,25$'��0p[LFR���ODV�DPSOLILFDFLRQHV�VH�
YHULILFDURQ�SRU�HOHFWURIRUHVLV��)LJXUDV����\�����HQ�XQ�JHO�GH�DJDURVD�DO������SUHSDUDGR�
FRQ��[�7$(�EXIIHU��7ULV�$FHWDWH�('7$��\�FRUULGR�D����9�FP���GXUDQWH���K��(O�JHO�VH�WLxy�
FRQ�*HO�UHG��%LRWLXP��86$��\�ODV�EDQGDV�VH�YLVXDOL]DURQ�HQ�XQ�WUDQVLOXPLQDGRU��,QILQLW\�
�����9LOEHU�/RXUPDW��*HUPDQ\����

�

�

�

�

�

�

�
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)LJXUD� ���� 9HULILFDFLyQ� GH� ODV� DPSOLDFLRQHV� SRU� HOHFWURIRUHVLV�� $�� $PSOLILFDFLyQ� GHO�
(VSDFLR� 7UDQVFULSWR� ,QWHUQR� �,76��� %�� $PSOLILFDFLyQ� GHO� )DFWRU� GH� (ORQJDFLyQ� $OID�
�7()���&��$PSOLILFDFLyQ�GHO�(VSDFLR�,QWHUJpQLFR��,*6���
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)LJXUD�����9HULILFDFLyQ�GH�ODV�DPSOLDFLRQHV�SRU�HOHFWURIRUHVLV�$��$PSOLILFDFLyQ�GHO�JHQ�
&LWRFURPR�&�2[LGDVD� 6XEXQLGDG� ,�� %�� $PSOLILFDFLyQ� GHO� JHQ� &LWRFURPR� &�2[LGDVD�
6XEXQLGDG�,,��
 

/RV� SURGXFWRV� DPSOLILFDGRV� VH� OLPSLDURQ� PHGLDQWH� XQD� UHDFFLyQ� HQ]LPiWLFD� FRQ�
([R6$3�,7� �$II\PHWUL[�� 86$��� VLJXLHQGR� ODV� LQVWUXFFLRQHV� GHO� IDEULFDQWH�� VH�
FXDQWLILFDURQ� \� VH� SUHSDUDURQ� SDUD� OD� UHDFFLyQ� GH� VHFXHQFLDFLyQ� XVDQGR� HO� %LJG\H�
WHUPLQDWRU�Y�������$SSOLHG�%LRV\VWHP���(VWRV�SURGXFWRV�VH�VHFXHQFLDURQ�HQ�HO�$SSOLHG�
%LRV\VWHPV�PRGHOR�����;/��$SSOLHG�%LR6\VWHPV��86$����

�
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(QVDPEOH�GH�ODV�VHFXHQFLDV�

/DV�VHFXHQFLDV�GH�DPEDV�KHEUDV�GH�FDGD�XQR�GH�ORV�JHQHV�VH�HQVDPEODURQ�\�HGLWDURQ�
XVDQGR� %LR(GLW� YHUVLyQ� ������ �+DOO�� ������ SDUD� FUHDU� XQD� VHFXHQFLD� FRQVHQVR�� /D�
VHFXHQFLD�FRQVHQVR�VH�FRPSDUy�FRQ�ODV�GHSRVLWDGDV�HQ�*HQ%DQN�GHO�1DWLRQDO�&HQWHU�
IRU� %LRWHFKQRORJ\� ,QIRUPDWLRQ� �1&%,��� HPSOHDQGR� OD� KHUUDPLHQWD� %/$671� �������
�=KDQJ�et al.���������

�

� �
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5(68/7$'26�

5HODWRUtDV�GH�ODV�HQFXHVWDV�HQ�FDPSR��

�
9LYHUR�(O�)RUHVWDO��'HOLFLDV��&KLKXDKXD�

�
,QVWDQFLD��352'8&725(6�)25(67$/(6�'(�'(/,&,$6�6��'(�5�/�0�,��

5HSUHVHQWDQWH�OHJDO��'DQLHO�0RWD�-DLPHV�

'RPLFLOLR��&DPLQR�5HDO�NP�������������&RO��&DPSHVLQD��'HOLFLDV��&KLKXDKXD��

&RRUGHQDGDV���������������������������

)HFKD�GH�YLVLWD��HO�GtD����GH�MXQLR��VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH�OD�YLVLWD�HQ�HO�YLYHUR��'DQLHO�0RWD�-DLPHV�\�HO� ,QJ��'DQLHO�0RWD�
(VWpYH]��

&RUUHR�HOHFWUyQLFR��SURIRGHOFKLK#KRWPDLO�FRP�

7HOpIRQR�������������

5HVSRQVDEOHV�GH�OD�HQFXHVWD��'UD��6LOYLD�(GLWK�*DUFtD�'tD]�\�'U��9tFWRU�+XJR�0DUtQ�
&UX]��8$&K���%LyORJR�$QWRQLR�2OLYR��&21$)25�����

(VSHFLHV�GH�SLQR�HYDOXDGDV�FRQ�VX�PHWD�GH�SURGXFFLyQ��Pinus engelmannii ����
����������VLQ�HPEDUJR��VH�UHDOL]y�XQ�PRGLILFDWRULR�GH�HVSHFLHV�SRU�FDXVD�GH�KHODGDV��
TXH� IXHURQ� P� engelmannii ����������� Dasylirion leiophyli ���������� \� Prosopis 
glandulosa������������

7LSR�GH�SURGXFFLyQ��HQ�FKDUROD�GH����FDYLGDGHV�GH�����P/��

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D� OD�QRUPD��10;�$$�����6&),��������(V�
XQR�GH�ORV�YLYHURV�SDUWLFXODUHV�TXH�UHDOL]y�OD�FHUWLILFDFLyQ�GH�OD�RSHUDFLyQ�GH�YLYHURV�
IRUHVWDOHV��SRU�OR�FXDO��HV�XQ�YLYHUR�TXH�FXPSOH�FRQ�OD�LQIUDHVWUXFWXUD�QHFHVDULD��YLYHUR�
OLPSLR� \� SODQWD� GH� DOWD� FDOLGDG�� VLQ� HPEDUJR�� H[LVWtDQ� DOJXQDV� SHTXHxDV� iUHDV� FRQ�
FDYLGDGHV�VLQ�SODQWD�\�XQ�SRFR�GH�PXVJR��'HELGR�D�ODV�KHODGDV�HQ�GLFLHPEUH������\�
HQHUR������VH�WXYR�SUREOHPD�GH�GDxRV�SRU�KHODGDV�\�H[LVWLy�PRUWDQGDG�GH�SODQWD�HQ 
Pinus engelmannii, FX\D� PHWD� HUD� GH� ��� ��������� VLQ� HPEDUJR�� VH� UHDOL]y� XQ�
PRGLILFDWRULR� GH� HVSHFLHV� SRU� FDXVD� GH� KHODGDV�� GRQGH� VH� HQWUHJDUiQ� VRODPHQWH�
�������� GH� HVWD� HVSHFLH� \� VH� FRPSOHPHQWDUi� FRQ� RWUDV� HVSHFLHV� FRPR�Dasylirion 
leiophyli ����������\�Prosopis glandulosa������������
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/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��&RQRV�\�IUXWRV�

ÿ� /D�VHPLOOD�IXH�DGTXLULGD�GH�XQ�SURYHHGRU�TXH�QR�FXHQWD�FRQ�OD�FHUWLILFDFLyQ�10;�
$$�����6&),�������\D�TXH�QR�H[LVWH�D�OD�IHFKD�D~Q�EDQFRV�GH�JHUPRSODVPD�SDUD�
YHQWD�GH�VHPLOOD���(O�JHUPRSODVPD�HV�HPSOHDGR�DO�PRPHQWR�GH�UHFLELUVH��SRU�OR�
TXH�QR�HV�QHFHVDULR�DOPDFHQDUODV��VLQ�HPEDUJR��VRQ�VRPHWLGDV�D�XQ�WUDWDPLHQWR�
TXtPLFR� FRQ� &DSWiQ� D� XQD� GRVLV� GH� �� J�.J� GH� VHPLOOD� \� SRVWHULRUPHQWH� FRQ�
Trichoderma�GH�3+&�7���\�Bacillus subtilis.��
�

ÿ� /D� VHPLOOD� VH� UHPRMD� SRU� ��� KRUDV� DQWHV� GH� OD� VLHPEUD� \� HV� VRPHWLGD� D� XQ�
WUDWDPLHQWR�FRQ�Trichoderma GH�3+&�7���\�Bacillus subtilis GH�3ODQW�+HDOW��

6XVWUDWRV��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O�VXVWUDWR�XWLOL]DGR�HV�SHDW�PRVV��������DJUROLWD�������\�YHUPLFXOLWD��������VH�
HVWHULOL]D�PHGLDQWH�OD�DSOLFDFLyQ�GH�Trichoderma�\�Bacillus D�UD]yQ�GH���/������/�
GH�DJXD��6H�OOHJDQ�D�UHDOL]DU�DQiOLVLV�ILWRSDWROyJLFRV��
�

ÿ� /RV�FRQWHQHGRUHV�VH�ODYDQ�FRQ�XQD�VROXFLyQ�GH�KLSRFORULWR�GH�VRGLR�DO����\�VH�
LPSUHJQDQ�FRQ�+LGUR[LO�����/�����/�GH�DJXD��\���FXEHWDV�GH�VHOODGRU��
�

ÿ� 6H�HPSOHD�XQ�IHUWLOL]DQWH�LQLFLDGRU�D�SURSRUFLyQ�����������1�3�.��D�XQD�GRVLV�GH�
�J�/�GH�DJXD��'XUDQWH�HO�GHVDUUROOR�GH�OD�SODQWD�VH�DSOLFD�XQD�IRUPXODFLyQ�������
����$GHPiV��VH�DSOLFD�PXOWLFRWH�FRPR�IHUWLOL]DQWH�GH�OLEHUDFLyQ�OHQWD�D�XQD�GRVLV�
GH���NJ�HQ�����PHWURV�F~ELFRV�GH�VXVWUDWR��
�

ÿ� (O�DJXD�XWLOL]DGD�HV�URGDGD�\�GH�SR]R�FRQ�XQ�S+�GH������(O� ULHJR�VH�DSOLFD�GH�
DFXHUGR� D� ODV� QHFHVLGDGHV� GH� OD� HVSHFLH�� (Q� LQYLHUQR� VH� ULHJD� FDGD� �� GtDV��
PLHQWUDV�TXH�HQ�WHPSRUDGD�GH�FDORU��MXQLR��VH�UHDOL]DQ���ULHJRV�SRU�VHPDQD��

3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�ORV�YLYHURV�

ÿ� (O� YLYHUR� FXHQWD� FRQ� XQD� ELWiFRUD� FRQ� ORV� GDWRV� GH� PRUWDQGDG� GH� SODQWD�
SURGXFLGRV�SRU�)XVDULXP� \�PRVFD� IXQJRVD�� VLHQGR�HVWH�~OWLPR�HO� SUREOHPD�GH�
PD\RU�LPSRUWDQFLD��(O�SRUFHQWDMH�GH�SpUGLGD�GH�SODQWD�YD�GH���D��������

0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� 6H� KD� GHWHFWDGR� OD� SUHVHQFLD� GH� ORV� HVWDGLRV� GH�PRVFD� IXQJRVD� HQ� HO� YLYHUR�
GXUDQWH� ORV�PHVHV�GH�HQHUR� \�GLFLHPEUH�� MXVWR�HQ� OD�HWDSD�GH�GHVDUUROOR�GH� OD�
SODQWD��/RV�VtQWRPDV�TXH�VH�REVHUYDQ�VRQ�DPDULOODPLHQWR�\�GREODPLHQWR�GHO�iSLFH�
GH�ODV�SODQWDV��VHPHMDQGR�XQD�SODQWD�HVWUHVDGD���
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�
ÿ� /DV�HVSHFLHV�DIHFWDGDV�SRU�OD�PRVFD�IXQJRVD�VRQ�Pinus arizonica GH�FUHFLPLHQWR�

OHQWR, P. duranguensis, P. cembroides y P. engelmannii, VLHQGR� OD� VHJXQGD� \�
~OWLPD�ODV�PiV�VXVFHSWLEOHV��FXDQGR�VH�KDQ�SURGXFLGR�HQ�HO�YLYHUR����
 

ÿ� 3DUD�HO�PRQLWRUHR�GH�PRVFD�IXQJRVD��VH�FRORFDQ�WUDPSDV�DPDULOODV�GH����[����FP�
D���P�GH�GLVWDQFLD��OD�UHYLVLyQ�VH�OOHYD�D�FDER�FDGD�WHUFHU�GtD�\�VH�KD�GHWHUPLQDGR�
TXH� VH� WLHQH� XQD� DEXQGDQFLD� FRQVLGHUDEOH�� 3RU� OR� DQWHULRU�� UHVXOWD� QHFHVDULR�
FDPELDU�ODV�WUDPSDV�FDGD����GtDV�� 
 

ÿ� 3DUD�HO�FRQWURO�GH� OD�PRVFD�IXQJRVD�VH�DSOLFD�XQD�PH]FOD�GH�H[WUDFWR�GH�DMR�\�
FKLOH� ��� NJ� GH� FKLOH� PiV� �� NJ� GH� DMR� HQ� ���� /� GH� DJXD�� FDGD� �� GtDV�� (Q�
FRPSOHPHQWR�VH�DSOLFD�&LSHUPHWULQD��DPERV�LQWURGXFLGRV�HQ�HO�VLVWHPD�GH�ULHJR� 

'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�VSS��

ÿ� (O�SHULRGR�GH�VLHPEUD�VH�OOHYD�DFDER�GH�MXQLR�D�DJRVWR��6HJ~Q�HO�SRUFHQWDMH�GH�
JHUPLQDFLyQ�VH�VLHPEUD�XQD�R�GRV�VHPLOODV��3DUD�HO�~OWLPR�FDVR��HO� GHVKLMH�VH�
UHDOL]D�HQ�ORV�PHVHV�GH�PDU]R�\�DEULO��
�

ÿ� /D�SUHVHQFLD�GHO�KRQJR�Fusarium�HQ�HO�YLYHUR�HV�UHFRQRFLGR�SRU�VXV�VtQWRPDV��VH�
SXHGH�REVHUYDU� SODQWD�DPDULOOHQWD� \� DKRUFDPLHQWR�GHO� WDOOR�� /D�HQIHUPHGDG� VH�
SUHVHQWD�HQ�HO���DO�����GH�ODV�SODQWDV��SULQFLSDOPHQWH�HQ�VX�HWDSD�GH�GHVDUUROOR��
GXUDQWH�ORV�PHVHV�QRYLHPEUH�\�GLFLHPEUH��&XDQGR�KD\�SUHVHQFLD�GHO�KRQJR�VH�
SXHGH� DSOLFDU� Trichoderma \� Bacillus subtilis FRPR� FRQWURO� ELROyJLFR�� R� ORV�
SURGXFWRV�TXtPLFRV�&DSWiQ��3UHYLFXU�\�'HURVDO��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ�XQ�iUHD�GH� LQFLQHUDFLyQ�SDUD�SODQWD�HQIHUPD�\�XQ�VLWLR�GH�
DLVODPLHQWR� SDUD� UHFXSHUDFLyQ� GH� OD� SODQWD�� $GHPiV�� KD\� XQ� DOPDFpQ� GH�
SODJXLFLGDV�� VLQ� HPEDUJR�� QR� WRGRV� VRQ� DXWRUL]DGRV� SDUD� VX� XVR� IRUHVWDO�� /RV�
HQYDVHV�YDFtRV�VRQ�OOHYDGRV�SRU�HO�GXHxR�GHO�YLYHUR�D�XQ�FHQWUR�GH�DFRSLR� 

,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O� YLYHUR� FXHQWD� FRQ� LQIRUPDFLyQ� UHODFLRQDGD� FRQ� HO� FRQWURO� GH� SODJDV�
HQIHUPHGDGHV��
�

ÿ� /D�LQIUDHVWUXFWXUD�FXHQWD�FRQ�OD�VHxDOL]DFLyQ�DGHFXDGD�SDUD�ODV�HVSHFLHV�GH�SLQR��
PDOOD�DQWLiILGRV�\�XQ�WDSHWH�ILWRVDQLWDULR�FRQ�&ORUDOH[�DO�����SDUD�HYLWDU�OD�HQWUDGD�
GHO�SDWyJHQR�DO�YLYHUR��/RV�SDVLOORV�GHO�YLYHUR�VRQ�GH�FRQFUHWR��OR�TXH�FRQILHUH�PDO�
GUHQDMH��/DV�KHUUDPLHQWDV�HPSOHDGDV�HQ�HO�PDQHMR�GH�ODV�SODQWDV��VRQ�H[FOXVLYDV�
SDUD�HO�YLYHUR��$GHPiV��FXHQWD�FRQ�VRPEUD�UHWUiFWLO��OD�FXDO�VH�UHWLUD�D�ILQDOHV�GHO�
PHV�GH�MXQLR� 
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0XHVWUHR� GH� Fusarium� \� 0RVFD� IXQJRVD� HQ� YLYHUR� \� WRPD� GH� GDWRV� SDUD� HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

(Q�HO�YLYHUR�(O�)RUHVWDO��3URGXFWRUHV�)RUHVWDOHV�GH�'HOLFLDV�6��GH�5�/0�,���VH�SURGXFHQ�
ODV� HVSHFLHV� Pinus engelmannii, Dasylirion leiophyllum \� Prosopis glandulosa. (Q�
JHQHUDO� SUHVHQWDQ� XQD� EXHQD� FRQGLFLyQ� ILWRVDQLWDULD�� P. engelmannii� SUHVHQWy� XQ�
SRUFHQWDMH� GH� GDxR� GH� ������ HQ� ������ SODQWDV� PXHVWUHDGDV� �)LJXUD� ����� 1R� VH�
HQFRQWUy� OD� SUHVHQFLD� GH� DGXOWRV� QL� ODUYDV� GH� PRVFD� IXQJRVD�� D� SHVDU� GH� TXH� VH�
REVHUYy�PXVJR�HQ�ORV�WXEHWHV��)LJXUD���D��E���(O�VXVWUDWR�XWLOL]DGR�HQ�HO�YLYHUR�HV�SHDW�
PRVV� ������� DJUROLWD� ������ \� YHUPLFXOLWD� ������� VH� ULHJD� GH� DFXHUGR� D� ORV�
UHTXHULPLHQWRV�GH�OD�SODQWD�\�OD�WHPSRUDGD�GHO�DxR��6H�HPSOHD�FRQ�PD\RU�IUHFXHQFLD�
HO�FRQWURO�ELROyJLFR�FRQ�Trichoderma�harzianum \�Bacillus subtilis�HQ�VHPLOOD��VXVWUDWR�
\� SODQWD�SDUD�PDQWHQHU� D�EDMDV� ODV� DIHFWDFLRQHV�SRU�Fusarium. &RQ� OD� ILQDOLGDG�GH�
REWHQHU�DLVODPLHQWRV�GHO�SDWyJHQR�VH�UHDOL]DEDQ�PXHVWUHRV�GLULJLGRV�SDUD�HQFRQWUDU�
SODQWDV� FRQ� VtQWRPDV� �)LJXUD� ��D�� E��� HQ P�� engelmannii� VH� SUHVHQWD� DFtFXODV�
DPDULOOHQWDV�\�GH�FRORU�URML]R�FRQ�XQ�JUDGR�LQWHUPHGLR�GH�PRUWDQGDG��)LJXUD������VH�
WRPDURQ� WUHV�SODQWDV�HQIHUPDV�\�VH�FRORFy�HQ�XQD�EROVD�FRQ�VXV�UHVSHFWLYRV�GDWRV�
�)LJXUD���E��SDUD�VHU� OOHYDGD�DO� ODERUDWRULR��3DUD�PRQLWRUHDU� OD�SUHVHQFLD�GH�PRVFD�
IXQJRVD� VH� FRORFDQ� WUDPSDV� SHJDMRVDV� DPDULOODV� \� VH� FDPELDQ� FDGD� ��� GtDV�� /RV�
PyGXORV�GHQWUR�GHO�PXHVWUHR�SUHVHQWDEDQ�SODQWD�GH�DOWD�FDOLGDG��)LJXUD������GXUDQWH�
HO�PXHVWUHR�HQ�DOJXQDV�iUHDV�VH�HQFRQWUy�SUREOHPD�GH�PDOH]DV��)LJXUD����G�\�I���/D�
SURGXFFLyQ�GH�Dasylirion leiophylla��)LJXUD�����VH�HQFRQWUDED�FRQ�SRFRV�GtDV�GH�VX�
VLHPEUD�\�HO�PH]TXLWH��Prosopis glandulosa��VH�HQFRQWUDEDQ�VLQ�SODJD�QL�SUHVHQFLD�GH�
HQIHUPHGDGHV� �)LJXUD� ����� (O� YLYHUR� FXHQWD� FRQ� OD� LQIUDHVWUXFWXUD� DGHFXDGD� \� ORV�
PyGXORV�SHUPDQHFHQ�OLEUHV�GH�PDOH]DV�\�EDVXUD��)LJXUD������

 

)LJXUD�����3RUFHQWDMH�GH�SpUGLGD�GH�SODQWD�TXH�LQFOX\H�FDYLGDGHV�YDFtDV�\�SODQWDV�FRQ�
GDxR� GH� PRVFD� IXQJRVD� \� Fusarium� HQ� HO� YLYHUR� IRUHVWDO�� (O� )RUHVWDO�� 'HOLFLDV��
&KLKXDKXD��FLFOR�GH�SURGXFFLyQ������������

�

�

�

�

�

��

��

Pinus engelmannii

3p
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��

�
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)LJXUD� ���� 7XEHWHV� FRQ� SODQWD�� D�� 'HVDUUROOR� GH� PXVJR� HQ� ODV� FDYLGDGHV� GH� ODV�
FKDURODV��E��(O�PXVJR�SURSLFLD�HO�HVWDEOHFLPLHQWR�GH�ODUYDV�GH�PRVFD�IXQJRVD��HQ�HO�
YLYHUR�IRUHVWDO��(O�)RUHVWDO��'HOLFLDV��&KLKXDKXD��FLFOR�GH�SURGXFFLyQ������������
�

�

�

�
�
�

D� E�
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)LJXUD�����3ODQWD�GH�SLQR��D��&RQ�VtQWRPDV�GH�Fusarium��E��&ROHFWDGD�\�HPEROVDGD�
SDUD� VX� DQiOLVLV� FRUUHVSRQGLHQWH� HQ� ODERUDWRULR�� HQ� HO� YLYHUR� IRUHVWDO�� (O� )RUHVWDO��
'HOLFLDV��&KLKXDKXD��FLFOR�GH�SURGXFFLyQ������������
�
�

D� E�
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)LJXUD�����1DYHV�FRQ�SURGXFFLyQ�GH�SODQWD��D��E��Pinus engelmannii�FLFOR������������
F��3ODQWD�GH�DOWD�FDOLGDG��G��3UHVHQFLD�GH�PDOH]D�HQ�DOJXQDV�FKDURODV��H��0RYLPLHQWR�
GH� FKDURODV� GXUDQWH� HO� PXHVWUHR�� I�� 0DOH]DV� HQ� FKDURODV� FRQ� SODQWD�� HQ� HO� YLYHUR�
IRUHVWDO��(O�)RUHVWDO��'HOLFLDV��&KLKXDKXD��FLFOR�GH�SURGXFFLyQ������������

I�H�

G�F�

D� E�
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)LJXUD� ���� 3URGXFFLyQ� GH� Dasylirion leiophylla� HQ� HO� YLYHUR� IRUHVWDO�� (O� )RUHVWDO��
'HOLFLDV��&KLKXDKXD��FLFOR�GH�SURGXFFLyQ������������
�
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)LJXUD�����3URGXFFLyQ�GH�PH]TXLWH��Prosopis glandulosa��HQ�HO�YLYHUR�(O�)RUHVWDO��
'HOLFLDV��&KLKXDKXD��FLFOR�GH�SURGXFFLyQ������������
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)LJXUD�����,QIUDHVWUXFWXUD�GHO�YLYHUR��D��6HxDOL]DFLyQ�GHO�YLYHUR��E��3DVLOORV�\�FDPLQRV�
OLEUHV� GH�PDOH]DV��F�� (QWUDGD� GHO� YLYHUR� FRQ� WDSHWH� ILWRVDQLWDULR�� \�G��)RVD� SDUD� OD�
LQFLQHUDFLyQ�GH�SODQWD�HQIHUPD�HQ�HO�YLYHUR�(O�)RUHVWDO��'HOLFLDV��&KLKXDKXD��FLFOR�GH�
SURGXFFLyQ������������

 

�
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9LYHUR�)RUHVWDO�(O�&LUXHOR��%RFR\QD��&KLKXDKXD�

,QVWDQFLD��6D~O�6LOYD�5RGUtJXH]��

5HSUHVHQWDQWH�OHJDO��6D~O�6LOYD�5RGUtJXH]��

'RPLFLOLR��/RWH�U~VWLFR�GH�FXOWLYR�GH�WHPSRUDO�\�SDVWDO�6�1�)UDFF��GH�(O�ÈODPR��SREODGR�
GH�6DQ�-XDQLWR��%RFR\QD��&KLKXDKXD��.P�������WUDPR�FDUUHWHUR�/D�-XQWD�6DQ�-XDQLWR��

&RRUGHQDGDV��1�������¶�����¶¶��:��������¶����¶¶��

)HFKD��GH�YLVLWD�����GH�MXQLR�GH�������VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH�OD�YLVLWD�HQ�HO�YLYHUR��,QJ��6D~O�6LOYD�5RGUtJXH]��

&RUUHR�HOHFWUyQLFR��VDXOVLOYDU#KRWPDLO�FRP�

7HOpIRQR�������������

5HVSRQVDEOHV�GH�OD�HQFXHVWD��'UD��6LOYLD�(GLWK�*DUFtD�'tD]�\�'U��9tFWRU�+XJR�0DUtQ�
&UX]��

(VSHFLHV� GH� FRQtIHUDV� HYDOXDGDV� FRQ� VX�PHWD� GH� SURGXFFLyQ��P. durangensis 
����������\�P. arizonica�������������

7RWDO��GH�SODQWD�HYDOXDGD�HQ�HO�YLYHUR�������������

7LSR�GH�SURGXFFLyQ��HQ�FKDUROD�GH�SROLHVWLUHQR�GH����FDYLGDGHV�GH�����P/��

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D�OD�QRUPD��10;�$$�����6&),��������'H�
DFXHUGR�D�OD�QRUPD��HVWH�YLYHUR�FXPSOH�FRQ�OD�PD\RUtD�GH�ORV�FULWHULRV�TXH�VHxDODQ�HQ�
OD�PLVPD��(Q�FXDQWR�D�OD�FRQGLFLyQ�ILWRVDQLWDULD�VH�REVHUYy�OD�SUHVHQFLD�PX\�HVFDVD�
GH�SODJDV�\�HQIHUPHGDGHV�GXUDQWH�HO�FLFOR�GH�SURGXFFLyQ�GH�SODQWD������������/RV�
VtQWRPDV�SUHVHQWHV�IXHURQ�PDUFKLWH]��GHVSUHQGLPLHQWR�GH�DFtFXODV�\�GREODPLHQWR�GHO�
iSLFH�HQ�P. durangensis.�P. arizonica. (VWH�VtQWRPD�HV�PX\�VLPLODU�DO�TXH�RFDVLRQD�HO�
KRQJR�GHO�JpQHUR�Fusarium��6H�HQFRQWUy�PX\�EDMD� LQFLGHQFLD�GH�DGXOWRV�GH�PRVFD�
IXQJRVD��6LQ�HPEDUJR��HQ�SRFDV�FDYLGDGHV�GRQGH�VH�HQFRQWUy�ODUYDV�GHO�PRVFR�IXHURQ�
DEXQGDQWHV��(O�YLYHUR�\�ORV�FRQWHQHGRUHV�HQ�JHQHUDO�VH�HQFRQWUDURQ�OLEUHV�GH�PDOH]DV��

/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /D�VHPLOOD�GH�ODV�HVSHFLHV�TXH�VH�SURGXFHQ�HQ�HVWH�YLYHUR��VH�FRPSUDQ�FRQ�XQ�
SURYHHGRU�TXH�QR�HVWi�FHUWLILFDGR�SRU�OD�10;�$$�����6&)�������SHUR�TXH�WLHQH�
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SHUPLVR� SDUD� OD� FRPHUFLDOL]DFLyQ� GH� VHPLOODV�� H[SHGLGR� SRU� OD� 6HFUHWDULD� GHO�
0HGLR�$PELHQWH�\�5HFXUVRV�1DWXUDOHV��6(0$51$7���/DV�IXHQWHV�SURYLHQHQ�GH�
XQD�83*)�,��OD�VHPLOOD�HV�UHFROHFWDGD�HQ�XQ�iUHD�VHPLOOHUD�GH�XQ�SUHGLR�SDUWLFXODU��
ODV�VHPLOODV�VH�REWLHQHQ�GH� ORV�SUHGLRV�(O�FRPDQFKH�\�(O�ÈODPR��PXQLFLSLR�GH�
%RFR\QD��&KLKXDKXD��/DV�FRRUGHQDGDV�JHRJUiILFDV�VRQ�1�������¶������¶¶��:������
��¶������¶¶��DOWLWXG������PVQP��OD�YLDELOLGDG�GH�OD�VHPLOOD�SDUD�P. arizonica HV�GH�
�����\������SDUD�P. durangensis��
�

ÿ� /D�VHPLOOD�VH�DOPDFHQD�HQ�XQD�ERGHJD�D�XQD�WHPSHUDWXUD�GH��������&��(O�WpFQLFR�
GHO� YLYHUR� VDEH� TXH�PLHQWUDV� VHD�PD\RU� HO� WLHPSR� GH� VX� DOPDFHQDPLHQWR�� VH�
UHGXFH�HO�SRGHU�JHUPLQDWLYR��(O�WpFQLFR�WDPELpQ�FRQRFH�TXH�HO�KRQJR�Fusarium�
SXHGH�YHQLU�HQ�OD�VHPLOOD��SDUD�OR�FXDO�HV�WUDWDGD�PHGLDQWH�LPSUHJQDFLyQ�FRQ�ORV�
IXQJLFLGDV�TXtPLFRV�7HFWR����R�&DSWiQ� 

6XVWUDWRV��(QYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O� VXVWUDWR� XWLOL]DGR� HV� SHDW� PRVV� ������� DJUROLWD� ������� YHUPLFXOLWD� ������ \�
FRUWH]D�GH�SLQR� FRPSRVWHDGD� �������6H�HVWHULOL]D� VROR� OD� FRUWH]D�GH�SLQR� FRQ�
%DSDP��/����/� DJXD�� SDUD� ��PHWURV� F~ELFRV� GH� FRUWH]D�� (Q� HO� YLYHUR� VH� KDQ�
WHQLGR� SUREOHPDV� FRQ� HO� VXVWUDWR�� SHUR� HQ� HO� SUHVHQWH� FLFOR� GH� SURGXFFLyQ� QR�
SUHVHQWDURQ� SUREOHPDV� ILWRVDQLWDULRV� DWULEXLEOHV� DO� VXVWUDWR�� 1R� VH� UHXWLOL]D� HO�
VXVWUDWR� GH� FLFORV� SDVDGRV�� (Q� HO� YLYHUR� QR� UHDOL]DQ� DQiOLVLV� ILWRSDWROyJLFR� DO�
VXVWUDWR��

�
ÿ� 8WLOL]DQ� FKDURODV�GH� SROLHVWLUHQR� GH���� FDYLGDGHV�GH� ����P/�� /DV� FKDURODV� VH�

HVWHULOL]DQ� SRU� LQPHUVLyQ� HQ� XQD� VROXFLyQ� GH� FORUR� ���/����/� GH� DJXD��� <� VH�
LPSUHJQDQ�FRQ�KLGUy[LGR�GH�FREUH����NJ����/�GH�DJXD��PiV���/�GH�SHJDPHQWR�
EODQFR��TXH�WDPELpQ�VH�DSOLFD�SRU�LQPHUVLyQ���
�

ÿ� (Q�OD�PH]FOD�GHO�VXVWUDWR�VH�DSOLFD�EDVDFRWH����������PiV�D]XIUH���.J�SRU�P���
$GHPiV��DSOLFD�IHUWLOL]DQWH�LQLFLDGRU������������GHVDUUROOR������������ILQDOL]DGRU����
��������
�

ÿ� (O�DJXD�XWLOL]DGD�HV�GH�SR]R�FRQ�XQ�S+�GH������KDQ�WHQLGR�SUREOHPDV�GH�VDOLQLGDG�
\�DOFDOLQLGDG�GHELGR�DO�DJXD�GH� ULHJR��/RV� ULHJRV�VH� UHDOL]DQ�GH�DFXHUGR�D� ODV�
QHFHVLGDGHV�GH�OD�HVSHFLH�\� OD�HWDSD��/D�SODQWD�HV�PRQLWRUHDGD�WRGRV�ORV�GtDV��
FRQVLVWH�HQ�VDFDU�SODQWDV�\�YHU�VL�UHTXLHUH�ULHJR�GHSHQGLHQGR�TXH�WDQ�K~PHGR�VH�
YHD�HO�FHSHOOyQ��
�

�
�
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3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�ORV�YLYHURV�

ÿ� (O� YLYHULVWD� FXHQWD� FRQ� XQD� ELWiFRUD�� HQ� OD� FXDO� QR� VH� DQRWDQ� GDWRV� VREUH� OD�
PRUWDOLGDG�GH�SODQWD��'XUDQWH�HO�GHVDUUROOR�GH�OD�SODQWD�VH�SUHVHQWDQ�SODJDV�FRPR�
OD� PRVFD� IXQJRVD�� SXOJyQ� \� JDOOLQD� FLHJD�� \� PHQFLRQy� HQIHUPHGDGHV� FRPR�
Fusarium��Pythium, DVt� FRPR� DJHQWHV� FDXVDOHV� GH� OD� VHFDGHUD�� 6LHQGR� OD� GH�
PD\RU�LPSRUWDQFLD�Fusarium��VHJXLGR�GH�OD�PRVFD�IXQJRVD�\�SRU�~OWLPR�Pythium��
(O�WpFQLFR�GHO�YLYHUR�FRQVLGHUD�TXH�VXV�SpUGLGDV�GH�SODQWD�VRQ�HQWUH����������6LQ�
HPEDUJR��HQ�OD�HYDOXDFLyQ�OD�SpUGLGD�GH�SODQWD�IXH�PHQRU��

0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (Q� HO� YLYHUR� VH� HQFRQWUDURQ� DGXOWRV� \� ODUYDV� GH� PRVFD� IXQJRVD�� OD� PD\RU�
SUHVHQFLD�HV�HQ�ORV�PHVHV�GH�MXQLR�MXOLR�HQ�OD�SODQWD�HQ�GHVDUUROOR��/RV�VtQWRPDV�
TXH�SUHVHQWDQ�ODV�SODQWDV�VRQ��DPDULOODPLHQWR��GREODPLHQWR�\�SXGULFLyQ�GH�OD�UDt]��
SULQFLSDOPHQWH�HO�FXHOOR��/D�PRVFD�IXQJRVD�VH�SUHVHQWD�HQ�WRGDV�ODV�HVSHFLHV�GH�
SLQR��SHUR�ODV�PiV�VXVFHSWLEOH�VRQ�ODV�HVSHFLHV�TXH�FUHFHQ�UiSLGR��P. arizonica�\�
P. durangensis�VRQ�PHQRV�VXVFHSWLEOHV��/D�PD\RU�SUHVHQFLD�GH�PRVFD�IXQJRVD�
GHSHQGH�GH�OD�WHPSRUDGD��SULPHUR�VH�SUHVHQWD�HQ�HO�VXHOR�\�GHVSXpV�VXEH�D�ODV�
FKDURODV�GRQGH�HVWiQ�ODV�SODQWDV��(O�YLYHULVWD�VDEH�TXH�OD�KXPHGDG�\�OD�IUHFXHQFLD�
GH�ULHJR�DIHFWD�ODV�SREODFLRQHV�GH�OD�PRVFD��SHUR�WDPELpQ�HO�FDORU�D\XGD�D�TXH�
SUROLIHUH��
�

ÿ� 3DUD�HO�PDQHMR�\�PRQLWRUHR�GH�OD�PRVFD�VH�XVDQ�WUDPSDV�DPDULOODV��VH�FRORFDQ�D�
���P�GH�GLVWDQFLD�HQWUH�HOODV��VH�SRQHQ�SRU�HQFLPD�GH�ODV�FKDURODV�\�VH�UHYLVDQ�
GLDULDPHQWH��(O�WpFQLFR�FRQVLGHUD�TXH�VH�WLHQH�XQD�DEXQGDQFLD�OLJHUD��SRU�OR�TXH�
ODV�WUDPSDV�VH�FDPELDQ�FDGD����GtDV��
�

ÿ� 3DUD�HO�FRQWURO�GH�OD�PRVFD�IXQJRVD�VH�DSOLFDQ�HO�SURGXFWR�ELROyJLFR�'LSHO��Bacillus 
thuringiensis� YDU�� Kurstaki��� 7DPELpQ� VH� DSOLFD� 'HFLV� �GHOWDPHWULQD��� ORV�
LQVHFWLFLGDV� VH� DSOLFDQ� HQ� HO� VLVWHPD� GH� ULHJR�� QR� VH� DXPHQWD� ODV� GRVLV�� VLQ�
HPEDUJR��VH�DXPHQWD�OD�IUHFXHQFLD�GH�DSOLFDFLyQ��

'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�VSS��

ÿ� (Q�WUDWDPLHQWR�GH�SUHJHUPLQDFLyQ�GH�OD�VHPLOOD�FRQVLVWH�HQ�UHPRMDUOD�SRU����KRUDV�
\� VH� DSOLFD� DJXD� R[LJHQDGD� ����� PO����� /� GH� DJXD��� 1R� VH� UHDOL]DQ� DQiOLVLV�
ILWRSDWROyJLFRV�D�OD�VHPLOOD�� 

 
ÿ� (O� SURJUDPD� GH� VLHPEUD� VH� LQLFLD� HQ�PD\R� \� WHUPLQD� HQ� MXQLR�� /D� VLHPEUD� HV�

GLUHFWD�SDUD�ODV�GRV�HVSHFLHV�GH�SLQR�TXH�SURGXFH�HO�YLYHUR�(O�FLUXHOR��\�FRQVLVWH�
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HQ�FRORFDU�XQD�VHPLOOD�SRU�FDYLGDG��HVWR�GHSHQGH�GHO�SRUFHQWDMH�GH�YLDELOLGDG�GH�
OD�VHPLOOD�� 

 
ÿ� (O�YLYHULVWD�UHFRQRFH�ORV�GDxRV�SRU�'DPSLQJ�RII�FDXVDGR�SRU�Fusarium��HO�FXDO�OR�

LGHQWLILFD� FRPR� DPDULOODPLHQWR�� GREODPLHQWR� GHO� EURWH� SULQFLSDO�� IROODMH� URML]R� \�
SXGULFLyQ� GH� UDt]�� /D� LQFLGHQFLD� GH� SpUGLGD� GH� SODQWD� SRU� HVWD� HQIHUPHGDG� VH�
HQFXHQWUD�HQWUH�HO��������(VWH�SUREOHPD�VH�SUHVHQWD�FRQ�PD\RU�IUHFXHQFLD�HQ�
ORV�PHVHV�GH�DEULO�D�MXQLR��GXUDQWH�OD�HWDSD�GH�GHVDUUROOR��&XDQGR�VH�SUHVHQWD�OD�
HQIHUPHGDG�VH� UHDOL]D�XQ�GLDJQyVWLFR�HQ� ODERUDWRULR�SDUD�GHWHUPLQDU�HO�DJHQWH�
FDXVDO� 

 
ÿ� 3DUD�HO�WUDWDPLHQWR�GH�Fusarium�VH�UHDOL]D�FRQWURO�ELROyJLFR�FRQ�Bacillus subtillis 

\�TrichodermD��DPERV�VH�DSOLFDQ�FDGD����GtDV�D�XQD�GRVLV�GH����P/�\�����J�
UHVSHFWLYDPHQWH����/� GH� DJXD�� (O� FRQWURO� TXtPLFR� VH� KDFH� FRQ� 7HFWR� ����
FORURWDORQLO��5LGRPLO��7HEXFRQD]RO��&DSWiQ����\�%HQRPLO��6H�DSOLFDQ�FDGD���D����
GtDV�GHSHQGLHQGR�OD�WHPSRUDGD�GH�FDORU�R�IULR��
�

ÿ� (O�YLYHUR�QR�FXHQWD�FRQ�iUHD�GH� LQFLQHUDFLyQ�GH�SODQWD�HQIHUPD��3HUR� WLHQH�XQ�
iUHD�GH�FXDUHQWHQD��D�XQ�NLOyPHWUR�GH�GLVWDQFLD���

,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O�YLYHUR�FXHQWD�FRQ�DOPDFpQ�GH�SODJXLFLGDV�TXH�VH�HQFXHQWUD�ELHQ�RUGHQDGR��/RV�
SURGXFWRV� XWLOL]DGRV� SDUD� HO� FRQWURO� GH� SODJDV� \� HQIHUPHGDGHV� QR� HVWiQ�
DXWRUL]DGRV� SDUD� HO� XVR� IRUHVWDO�� HQ� HO� DOPDFpQ� QR� VH� HQFRQWUDURQ� SURGXFWRV�
FDGXFDGRV�� /RV� HQYDVHV� YDFtRV� VH� OHV� HQWUHJDQ� D� ORV� SURYHHGRUHV� GH�
DJURTXtPLFRV�TXH�VH�XELFDQ�HQ�OD�FLXGDG�GH�&XDXKWpPRF��&KLKXDKXD���

�
ÿ� (O� YLYHUR� FXHQWD� FRQ� LQIRUPDFLyQ� UHODFLRQDGD� FRQ� HO� PDQHMR� GH� SODJDV� \�

HQIHUPHGDGHV��WDOHV�FRPR�IROOHWRV�\�PDQXDOHV��
�

ÿ� 7DPELpQ� FXHQWD� FRQ� VHxDOL]DFLyQ� DGHFXDGD�� VLQ� HPEDUJR�� ODV� QDYHV� \�
SODWDEDQGDV�QR�WLHQHQ�OHWUHURV�TXH�LGHQWLILTXH�OD�HVSHFLH�\�OD�FDQWLGDG�GH�SODQWD�
HQ�SURGXFFLyQ��&XHQWD�FRQ�PDOOD�DQWLiILGRV�\�IDOGyQ��WLHQHQ�WDSHWHV�ILWRVDQLWDULRV��
XQR�SRU�FDGD�QDYH�GH�SURGXFFLyQ��HO�GHVLQIHFWDQWH�TXH�XVDQ�HV�FORUR���P/��/�GH�
DJXD���HO�YLYHUR�QR�FXHQWD�FRQ�JURXQG�FRYHU��SHUR�HO�VXHOR�WLHQH�EXHQ�GUHQDMH��6H�
FXHQWD�FRQ�VROXFLRQHV�GHVLQIHFWDQWHV��OD�KHUUDPLHQWD�\�HTXLSR�HV�GH�XVR�H[FOXVLYR�
GHO�YLYHUR��
�

ÿ� (O� YLYHULVWD� QR� VDEH� TXH�� GXUDQWH� HO� SURFHVR� GH� SURGXFFLyQ� GH� SODQWD�� OD�
SHUPDQHQFLD�GH�OD�PDOOD�OD�KDFH�PiV�VXVFHSWLEOH�DO�DWDTXH�GH�Fusarium��/D�PDOOD�
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GHO�YLYHUR�HV�UHWUiFWLO�\�SHUPLWH�OD�HQWUDGD�GLUHFWD�GHO�VRO��VH�UHWLUD�FXDQGR�OD�SODQWD�
WLHQH�XQD�HGDG�GH����PHVHV��PD\R�MXQLR����

0XHVWUHR� GH� Fusarium� \� 0RVFD� IXQJRVD� HQ� YLYHUR� \� WRPD� GH� GDWRV� SDUD� HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

(O� YLYHUR� IRUHVWDO� (O� &LUXHOR�� %RFR\QD�� &KLKXDKXD�� SURGXFH� ODV� HVSHFLHV� Pinus 
arizonica �)LJXUD�����\�P. duranguensis �)LJXUD����. /DV�SpUGLGDV�GH�SODQWD�DWULEXLGD�
SRU�IDOWD�GH�SODQWD�HQ�OD�FDYLGDG��Fusarium�\�PRVFD�IXQJRVD��HQ�HO�YLYHUR�IRUHVWDO�(O�
FLUXHOR�VH�PXHVWUD�HQ�OD�)LJXUD�����/DV�HVSHFLHV�SURGXFLGDV�HQ�HVWH�YLYHUR�SUHVHQWDQ�
SpUGLGDV�WRWDOHV�GH�HQWUH���\���������/DV�SODQWDV�VH�HQFXHQWUDQ�FRQ�EXHQD�WDOOD����FP��
\� FRQGLFLyQ� SRU� OR� TXH� HVWH� YLYHUR� HVWDUi� HQ� FRQGLFLRQHV� GH� FXPSOLU� OD� PHWD� GH�
&21$)25��

 

)LJXUD� ���� 3RUFHQWDMH� GH� SpUGLGD� GH� SODQWD� SURYRFDGR� SRU� Fusarium� �VHPLOOD� QR�
JHUPLQDGD� \�SOiQWXOD� HQIHUPD��HQ�HO� YLYHUR� IRUHVWDO�(O�&LUXHOR��&KLKXDKXD�� FLFOR� GH�
SURGXFFLyQ������������

�

�

�

�

�

�
�
�
�
�
�
�
�
�
�

��
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)LJXUD� ��� 3URGXFFLyQ� GH�Pinus arizonica: D�� E��0XHVWUHR� HQ� FDPSR� GH� LQFLGHQFLD�
GXUDQWH� OD�YLVLWD�DO�9LYHUR��F��G��3RU� OD�DOWD� KXPHGDG�VH� IRUPDEDQ� WHODUDxDV�HQ� ODV�
SODQWDV�GH�ODV�FKDURODV��H��,QVSHFFLyQ�GH�VXVWUDWR��EDMR�HO�PXVJR�SDUD�YHU�OD�SUHVHQFLD�
GH�ODUYDV�GH�PRVFD�IXQJRVD��I��3XGULFLyQ�GH�UDt]�\�GDxR�GH�PRVFD�IXQJRVD�HQ�HO�9LYHUR�
(O�&LUXHOR��&KLKXDKXD��FLFOR�GH�SURGXFFLyQ������������

D�

I�H�

G�F�

E�
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)LJXUD� ���� 3URGXFFLyQ� GH� P. durangensis: D�� E��&KDURODV� FRQ� SODQWD� VDQD� \� FRQ�
VtQWRPDV�GH�HQIHUPHGDG��F��G��6tQWRPDV�GH�Fusarium��GREODPLHQWR�GH�iSLFH�\�IROODMH�
PDUUyQ��H��3ODQWD�FRQ�FHSHOOyQ�FROHFWDGD�SDUD�VX�DQiOLVLV�ILWRSDWROyJLFR�HQ�ODERUDWRULR��
I��&DSWXUD�GH�DGXOWRV�GH�PRVFD�IXQJRVD�QHJUD�FRQ�DVSLUDGRU�PDQXDO�HQ�HO�9LYHUR�(O�
&LUXHOR��&KLKXDKXD��FLFOR�GH�SURGXFFLyQ����������� 
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9LYHUR�7ODOWHQDQJR�6('(1$��=DFDWHFDV�

,QVWDQFLD��6('(1$�

5HSUHVHQWDQWH�OHJDO��-XOLR�&pVDU�%HOWUiQ�5H\HV���

'RPLFLOLR��&DUUHWHUD�D�-DOSD��NP������7ODOWHQDQJR�GH�6iQFKH]�5RPiQ��=DFDWHFDV��

&RRUGHQDGDV��������
������´�/1�\��������
������´�/2�

)HFKD�GH�YLVLWD��HO�GtD���GH�MXQLR��VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH�OD�YLVLWD�HQ�HO�YLYHUR��&DSLWiQ�VHJXQGR�6LOYHULR�5H\HV�'��\�=XOHPD�
*RQ]iOH]�3pUH]��

&RUUHR�HOHFWUyQLFR��YIPWODOWHQDQJR#KRWPDLO�FRP��

7HOpIRQR��������������

5HVSRQVDEOHV�GH�OD�HQFXHVWD��'UD��6LOYLD�(GLWK�*DUFtD�'tD]��8$&K��\�'U��9tFWRU�+XJR�
0DUtQ�&UX]���

$FRPSDxDPLHQWR� SRU�� 1LFROiV� /HDO� 2OLYHUD� GH� DSR\R� WpFQLFR� GH� OD� *HUHQFLD� GH�
VDQLGDG� \� HO� ,QJ�� )UDQFLVFR� -DYLHU� &DEUDOHV� &DVWHOODQRV� DSR\R� GH� OD� *HUHQFLD� GH�
UHIRUHVWDFLyQ�GH�RILFLQDV�&HQWUDOHV�GH�OD�&21$)25����

(VSHFLHV�GH�SLQR�HYDOXDGDV�FRQ�VX�PHWD�GH�SURGXFFLyQ��Pinus leiophylla ����������
\�P��cembroides������������

7LSR�GH�SURGXFFLyQ��HQ�FKDUROD�GH����FDYLGDGHV�GH�����P/��

6LWXDFLyQ��JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D�OD�QRUPD��10;�$$�����6&),��������(V�
XQ�YLYHUR�TXH�FXHQWD�FRQ�XQD�EXHQD�LQIUDHVWUXFWXUD�GH�VXV�LQVWDODFLRQHV��QR�SUHVHQWD�
PDOH]DV�HQ�SDVLOORV�QL�GHEDMR�GH�ODV�SODWDEDQGDV��FXHQWD�FRQ�DVHSVLD�HQ�ORV�PyGXORV�
GH�SURGXFFLyQ��JHO�SDUD�TXH�HO�SHUVRQDO�VH�ODYH�ODV�PDQRV��WLHQH�PDOODV�PRYLEOHV��HO�
SHUVRQDO�HV�PX\�FRPSURPHWLGR�FRQ�VX�WUDEDMR�\�HO�&DSLWiQ�6HJXQGR�5H\HV�PXHVWUD�
LQWHUpV�HQ� OD� VDQLGDG�GHO�YLYHUR��VLQ�HPEDUJR��HQ�HO�YLYHUR�VH�HVWDED�DWHQGLHQGR� OD�
SUREOHPiWLFD�GH�PRVFD�IXQJRVD��SDUD�OR�FXDO�VH�HVWDED�DSOLFDQGR�XQ�SURGXFWR�TXtPLFR�
GLUHFWDPHQWH�D�ODV�FDYLGDGHV�SDUD�VX�PDQHMR���

/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /D�VHPLOOD�IXH�DGTXLULGD�FRQ�XQ�SURYHHGRU��VH�DQH[D�OD�LQIRUPDFLyQ�FRQWHQLGD�HQ�
OD� 10;�$$�����6&),������� HQWUHJDGR� SRU� HO� &�� -DYLHU� 1DYDU� +HUQiQGH]�� 6H�
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DOPDFHQD�HQ�XQD�FiPDUD�IUtD�D�����&��1R�VH�KD�GHWHFWDGR�OD�SUHVHQFLD�GH�SODJDV�
HQ�DOPDFpQ��VLQ�HPEDUJR��HV� WUDWDGD�FRQ� ,QWHUJXVDQ�D�XQD�GRVLV�GH���J�.J�GH�
VHPLOOD��GH�PDQHUD�HVSROYRUHDGD��

6XVWUDWRV��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O� VXVWUDWR� XWLOL]DGR� HV� SHDW� PRVV� ���������� DJUROLWD� ���������� YHUPLFXOLWD�
��������� \� FRUWH]D� ���������� VH� IXPLJD� FRQ�%XVDQ�D� UD]yQ�GH���P/�/��6H�KD�
GHWHFWDGR�OD�SUHVHQFLD�GH�JDOOLQD�FLHJD��<�VH�KDQ�UHDOL]DGR�DQiOLVLV�ILWRSDWROyJLFRV�
FRQ�HO� ODERUDWRULR� GH� OD�&(6$9(*�\�QR�VH�KD�HQFRQWUDGR�FRORQLDV�GH�KRQJRV�
SDWyJHQRV��
�

ÿ� /RV� FRQWHQHGRUHV� VH� ODYDQ� HQ� XQD� VROXFLyQ� GH� MDEyQ� FRP~Q� \� FORUR� DO� ���� \�
GHVSXpV�VH�VXPHUJHQ�HQ�VXOIDWR�GH�FREUH����J�/����
�

ÿ� 3DUD� OD� IHUWLOL]DFLyQ� GH� DSOLFD� 3ROLILW� GH� PDQHUD� LQLFLDO� D� XQD� SURSRUFLyQ� GH�
����������HQ�OD�HWDSD�GH�GHVDUUROOR���������\� OD�DSOLFDFLyQ�ILQDO�HV�GH�����������
$GHPiV�VH�DSOLFD�RVPRFRWH�\�PXOWLFRWH�FRPR�IHUWLOL]DQWH�GH�OLEHUDFLyQ�OHQWD�D�XQD�
GRVLV�GH���.J�����/�GH�VXVWUDWR�\�����NJ����FKDURODV�UHVSHFWLYDPHQWH��'H�PDQHUD�
FRPSOHPHQWDULD�VH�DSOLFDQ�ORV�DPLQRiFLGRV�0D[LEURX�\�$PLQR[HO��
�

ÿ� (O�DJXD�XWLOL]DGD�HV�GH�SR]R�\�GH�OD�UHG�S~EOLFD�FRQ�XQ�S+�GH������HVWH�YDORU�VH�
EDMD� KDVWD� ���� FRQ� XQ� OL[LYLDGR� GH� iFLGR�� (O� ULHJR� VH� DSOLFD� GH� DFXHUGR� D� ODV�
QHFHVLGDGHV�GH� OD�HVSHFLH��Pinus cembroides� VH� ULHJD�FDGD� WHUFHU�GtD�\�HQ�P. 
leiophylla VH�UHDOL]DQ�ULHJRV�OLJHURV�SRU�GtD�SRU�HO�VLVWHPD�PDQXDO�GH������KR\RV��

3ODJDV�\�PDOH]DV�HQ�ORV�YLYHURV�

ÿ� (O� YLYHUR� FXHQWD� FRQ� XQD� ELWiFRUD� GRQGH� VH� UHJLVWUD� OD� SUHVHQFLD� SODJDV� \�
HQIHUPHGDGHV��ODV�SODJDV�TXH�VH�KDQ�GHWHFWDGR�VRQ�PRVFD�IXQJRVD�\�Fusarium�
VS�� VLHQGR� HO� ~OWLPR� HO� GH� PD\RU� LPSRUWDQFLD�� VLQ� HPEDUJR�� HO� SRUFHQWDMH� GH�
SpUGLGD�GH�SODQWD�HV�PX\�EDMR��

0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (Q�HO�YLYHUR�VH�KD�GHWHFWDGR�OD�SUHVHQFLD�GH�ODUYDV�\�DGXOWRV�GH�PRVFD�IXQJRVD��
VREUH�WRGR�HQ�WHPSRUDGD�GH�FDORU�\�OOXYLDV��FRUUHVSRQGLHQWHV�D�ORV�PHVHV�GH�PD\R�
D�MXOLR��/D�HWDSD�FRQ�PD\RU�DIHFWDFLyQ�HV�GXUDQWH�HO�GHVDUUROOR�GH�OD�SODQWD��GRQGH�
VH�SXHGH�OOHJDU�D�REVHUYDU�PDUFKLWDPLHQWR�\�ODUYDV�HQ�OD�EDVH�GHO�FXHOOR��6H�KD�
REVHUYDGR�HQ�HO�GHVDUUROOR�GH�DPEDV�HVSHFLHV��VLQ�HPEDUJR��VH�KD�YLVWR�TXH�Pinus 
leiophylla HV�OD�PiV�VXVFHSWLEOH��
�
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ÿ� 3DUD�HO�PRQLWRUHR�GH�PRVFD�IXQJRVD�VH�LQVWDODQ����WUDPSDV�DPDULOODV�GH���[���
FP�SRU�PyGXOR��LQWHUFDOiQGRODV�FDGD���WUDPRV��/D�UHYLVLyQ�VH�UHDOL]D�FDGD����GtDV��
JHQHUDOPHQWH�VH�REVHUYDQ�SREODFLRQHV�DOWDV��SRU�OR�TXH�VH�UHHPSOD]DQ�FDGD�TXH�
VH�UHYLVDQ� 
�

ÿ� (O�WUDWDPLHQWR�TXH�VH�XWLOL]D�SDUD�HO�FRQWURO�GH�PRVFD�IXQJRVD�HV�%HFWREDO�D�UD]yQ�
GH���J�/�FDGD���GtDV��H[WUDFWR�GH�DMR�\�FKLOH����P/�/�GH�DJXD��&RQILGRU�������P/�/��
(EJHQ�����P/�/��&ORUSLULIRV��/RUVEDQ��&LSHUPHWULQD��.KDFN�\�%UD]R�D�UD]yQ�GH���
��P/�/�FDGD����GtDV��/DV�DSOLFDFLRQHV�VH�UHDOL]DQ�FRQ�PRFKLOD�DVSHUVRUD�PDQXDO�
GH����/��R�GH�PDQHUD�GLUHFWD�HQ�FDGD�FDYLGDG��6H�FXHQWD�FRQ�XQ�SURJUDPD�GH�
DSOLFDFLRQHV�SUHYHQWLYDV�SDUD�SODJDV�\�HQIHUPHGDGHV� 

'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�VSS� 

ÿ� /D�VHPLOOD�VH�UHPRMD�GXUDQWH����KRUDV�FRQ�LQWHUYDORV�GH���K��$QWHV�GH�OD�VLHPEUD�
WDPELpQ�VH�WUDWDQ�FRQ�%URVLPH��KRUPRQDV��GXUDQWH���KRUDV�H�,QWHUJXVDQ�SRU���K�
D� XQD� GRVLV� GH� �� J�/�� Trichoderma harzianum 7���� GH� 3ODQW� +HDOWK� ��� J�� 6H�
UHDOL]DQ�DQiOLVLV�D�OD�VHPLOOD�SDUD�FRQRFHU�VX�HVWDGR�ILWRSDWROyJLFR��
�

ÿ� (O�SHULRGR�GH�VLHPEUD�GH�P. leiophylla VH�OOHYD�D�FDER�GHO�������GH�RFWXEUH�\�P. 
cembroides GH�����GH�QRYLHPEUH��/D�VLHPEUD�HV�GLUHFWD��FRORFDQGR���VHPLOODV�SRU�
FDYLGDG���
�

ÿ� /D� LQFLGHQFLD� GH�Fusarium VS��� HQ� HO� YLYHUR� YD� GH� ��� D� ������ SUHVHQWiQGRVH�
SULQFLSDOPHQWH�GXUDQWH�OD�HWDSD�GH�GHVDUUROOR�GH�OD�SODQWD��FRUUHVSRQGLHQWH�D�ORV�
PHVHV� GH� PD\R�� MXQLR� \� DJRVWR�� (O� WUDWDPLHQWR� VH� UHDOL]D� FRQ� XQD� PH]FOD� GH�
Trichoderma D�UD]yQ�GH���J�/�FDGD���GtDV��<�ORV�IXQJLFLGDV�TXtPLFRV�&HUFRELQ��
%XVDQ��6DQLZ��5LGRPLO�*ROG��&HEDUGD]LP��*URXQG�'D\��0DVWHU�&RUG�D�XQD�GRVLV�
GH�����J�/�FDGD���GtDV�GHSHQGLHQGR�GH�ORV�PXHVWUHRV��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ�XQ�iUHD�GH�LQFLQHUDFLyQ�SDUD�SODQWD�HQIHUPD�SHUR�QR�XQ�VLWLR�
GH� DLVODPLHQWR� SDUD� UHFXSHUDFLyQ� GH� OD� SODQWD�� $GHPiV�� KD\� XQ� DOPDFpQ� GH�
SODJXLFLGDV�\�ORV�HQYDVHV�YDFtRV�VH�YDQ�DO�GHSyVLWR�GH�7HSHWLWOiQ���

,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O� YLYHUR� FXHQWD� FRQ� GRFXPHQWDFLyQ� UHODFLRQDGD� FRQ� HO� FRQWURO� GH� SODJDV� \�
HQIHUPHGDGHV���
�

ÿ� /D�LQIUDHVWUXFWXUD�FXHQWD�FRQ�OD�VHxDOL]DFLyQ�DGHFXDGD�SDUD�ODV�HVSHFLHV�GH�SLQR��
XQ�WDSHWH�ILWRVDQLWDULR�FRQ����P/�GH�*URXQG�'D\�\����J�GH�FDO��SDUD�PDQRV�VH�
WLHQH�*URXQG�'D\����P/��HQ�XQ�DWRPL]DGRU��1R�VH�FXHQWD�FRQ�PDOOD�DQWLiILGRV��HO�
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VXHOR� HVWi� FXELHUWR� FRQ� *URXQG� &RYHU�� OR� TXH� SHUPLWH� XQ� EXHQ� GUHQDMH�� /D�
KHUUDPLHQWD�\�HTXLSR�HV�GH�XVR�H[FOXVLYR�SDUD�HO�PDQHMR�GH�OD�SODQWD�GHO�YLYHUR��

ÿ� (O� YLYHUR� FXHQWD� FRQ� VRPEUD� UHWUiFWLO� \� VH� UHWLUD� HQ� DJRVWR� FXDQGR� \D� KD\�
OLJQLILFDFLyQ��/XHJR�VH�GD�PDQWHQLPLHQWR�\�GHVLQIHFFLyQ�D�ODV�PDOODV�\�PyGXORV��
DSOLFDQGR�FDOGR�GH�FREUH�\�VXOIDWR�GH�FREUH��

0XHVWUHR� GH� Fusarium� \� 0RVFD� IXQJRVD� HQ� YLYHUR� \� WRPD� GH� GDWRV� SDUD� HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

(Q�HO�YLYHUR�)RUHVWDO�0LOLWDU�GH�7ODOWHQDQJR��=DFDWHFDV��VH�SURGXFHQ�ODV�HVSHFLHV�GH�
P. leiophylla �)LJXUD�����\�P. cembroides �)LJXUD����� FX\D�FRQGLFLyQ�ILWRVDQLWDULD�HV�
EXHQD�VLQ�GDxR�DSDUHQWH�SRU�SODJDV�R�HQIHUPHGDGHV��VH�REVHUYDURQ�SRFDV�SODQWDV�
FRQ� GDxR� GH� Fusarium,� SHUR� VL� KD\� PXFKDV� FDYLGDGHV� YDFtDV��0HQFLRQDQ� TXH� OD�
LQFLGHQFLD� GH�Fusarium HQ� HO� YLYHUR� YD� GHO� ��� DO� ������ VLQ� HPEDUJR�� HO� PXHVWUHR�
UHDOL]DGR��)LJXUD�����DUURMD�TXH�OD�SpUGLGD�GH�SODQWD�GH�P. cembroides HV�PHQRU�DO����
�� \� PHQRU� D� ��� �� HQ� P. leiophylla �)LJXUD� ����� (O� YLYHUR� WLHQH� XQ� SURJUDPD� GH�
IHUWLOL]DFLyQ� \� DSOLFDFLyQ� GH� SODJXLFLGDV� �)LJXUD� ����� (O� YLYHUR� FXHQWD� FRQ� OD�
LQIUDHVWUXFWXUD�DGHFXDGD�\�QHFHVDULD�SDUD�OD�SURGXFFLyQ�GH�SODQWD��)LJXUD������

 

)LJXUD� ���� 3RUFHQWDMH� GH� SpUGLGD� GH� SODQWD� SURYRFDGR� SRU� Fusarium� �VHPLOOD� QR�
JHUPLQDGD�\�SOiQWXOD�HQIHUPD��HQ�HO�YLYHUR�IRUHVWDO�7ODOWHQDQJR��=DFDWHFDV��FLFOR�GH�
SURGXFFLyQ������������

�

�

��

��

��

��

Pinus cembroides Pinus leiophylla
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)LJXUD�����3URJUDPD�GH�DSOLFDFLyQ�GH�SODJXLFLGDV� \� IHUWLOL]DQWHV�FRUUHVSRQGLHQWH�DO�
FLFOR�GH�SURGXFFLyQ�����������HQ�HO�YLYHUR�IRUHVWDO�7ODOWHQDQJR��=DFDWHFDV��

 

)LJXUD� ���� Pinus leiophylla; D�� E�� F�� 3ODQWD� FRQ� GREODPLHQWR� GH� iSLFH�� VtQWRPD�
FDUDFWHUtVWLFR�GH�Fusarium��G��&KDURODV�FRQ�FDYLGDGHV�YDFtDV�SRU�IDOWD�GH�JHUPLQDFLyQ�
GH� VHPLOOD�� HQ� HO� YLYHUR� IRUHVWDO�7ODOWHQDQJR�� =DFDWHFDV�� FLFOR� GH� SURGXFFLyQ� �����
������

G�F�

D� E�
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)LJXUD� ���� Pinus cembroides: D�� E�� 3ODQWD� FRQ� GREODPLHQWR� GH� iSLFH�� VtQWRPD�
FDUDFWHUtVWLFR�GH�Fusarium��F��G��3XGULFLyQ�GHO�FXHOOR�GH�WDOOR��H��I��3ODQWDV�FRQ�IROODMH�
PDUUyQ�\�FDYLGDGHV�YDFtDV�SRU�IDOWD�GH�JHUPLQDFLyQ�GH�VHPLOOD��HQ�HO�YLYHUR� IRUHVWDO�
7ODOWHQDQJR��=DFDWHFDV��FLFOR�GH�SURGXFFLyQ������������
�
�

I�H�

G�F�

D� E�



Proyecto: FONDO SECTORIAL CONACYT-CONAFOR 2018-1 A-S-67865 

53 
 

 

)LJXUD� ���� 'LDJQyVWLFR� ILWRVDQLWDULR�� D�� F�� G�� 0XHVWUHR� SRU� SDUWH� GHO� SHUVRQDO� FRQ�
FRQRFLPLHQWRV�HQ�OD�GHWHFFLyQ�GH�SODJDV�\�HQIHUPHGDGHV��E��3ODQWD�FRQ�GREODPLHQWR�
GH� iSLFH�� VtQWRPD� FDUDFWHUtVWLFR� GH� Fusarium�� HQ� HO� YLYHUR� IRUHVWDO� 7ODOWHQDQJR��
=DFDWHFDV��FLFOR�GH�SURGXFFLyQ������������

G�F�

D� E�
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)LJXUD� ���� ,QIUDHVWUXFWXUD� GHO� YLYHUR�� D�� 6HxDOL]DFLyQ� HQ� HO� YLYHUR�� E�� ELWiFRUD� GHO�
YLYHUR�� F�� DVSHUVRU� FRQ� IXQJLFLGD� SDUD� URFLDU� HO� iUHD� GH� H[WUDFFLyQ� GH� SODQWD� FRQ�
Fusarium��G��7DPER�SDUD�OD�LQFLQHUDFLyQ�GH�SODQWD�HQIHUPD��H��I��WUDPSDV�SHJDMRVDV�
DPDULOODV�SDUD�PRQLWRUHR�GH�PRVFD�IXQJRVD��J��WDSHWHV�ILWRVDQLWDULRV�HQ�ODV�QDYHV�GH�
SURGXFFLyQ� HQ� HO� YLYHUR� IRUHVWDO� 7ODOWHQDQJR�� =DFDWHFDV�� FLFOR� GH� SURGXFFLyQ� �����
������

J�I�

H�G�

F�D� E�
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9LYHUR�)UDQFLVFR�9LOOD��'XUDQJR��

,QVWDQFLD��,19(52%(5�6�3�5��'(�5�/��

5HSUHVHQWDQWH�OHJDO��5REHUWR�7UXMLOOR��

'RPLFLOLR��&DPLQR�DO�SREODGR����GH�VHSWLHPEUH��6�1��0XQLFLSLR�GH�'XUDQJR��

&RRUGHQDGDV��������
������´�/1�\��������
������´�/2��D�XQD�DOWLWXG�GH�������P���

)HFKD��GH�YLVLWD��HO�GtD����GH�PD\R��VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH� OD�YLVLWD�HQ�HO�YLYHUR��HO�7pFQLFR� ,QJ��-RVp�9LGDOHV�7UXMLOOR�� ,QJ��
5REHUWR�7UXMLOOR�\�HO�/LF��5REHUWR�7UXMLOOR���

&RUUHR�HOHFWUyQLFR��UREHUWR�WUXMLOOR#JPDLO�FRP��

7HOpIRQR�������������

5HVSRQVDEOHV�GH�OD�HQFXHVWD��'UD��6LOYLD�(GLWK�*DUFtD�'tD]��'U��9tFWRU�+XJR�0DUtQ�
&UX]�\�'U��$UQXOIR�$OGUHWH��

(VSHFLHV�GH�SLQR�HYDOXDGDV�FRQ�VX�PHWD�GH�SURGXFFLyQ��Pinus arizonica ����������
P. cembroides �����������P. cooperi����������\�P. engelmannii �����������

7LSR�GH�SURGXFFLyQ��HQ�FKDUROD�GH����FDYLGDGHV�GH�����P/��

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D�OD�QRUPD��10;�$$�����6&),��������(V�XQ�
YLYHUR�FRQ�YDULDV�HVSHFLHV�GH�SODQWD�\�FRQ�PHWDV�GH�SURGXFFLyQ� FRQVLGHUDEOHV��VLQ�
HPEDUJR��VH�KL]R�HO�FRPHQWDULR�TXH�VH�OOHJDED�D�WHQHU�SURGXFFLyQ�PiV�DOWD�TXH�ODV�GH�
HVWH� FLFOR� GH� SURGXFFLyQ� ����������� (O� YLYHUR� D~Q� WLHQH� DOJXQDV� OLPLWDQWHV� GH�
LQIUDHVWUXFWXUD� GH� DFXHUGR� D� OD� 1RUPD�0H[LFDQD�� \D� TXH� HQ� DOJXQRV�PyGXORV� VRQ�
FHUUDGRV� \� QR� WLHQHQ� PDOOD� UHWUiFWLO�� OR� FXDO� KDFH� TXH� VH� HOHYH� OD� WHPSHUDWXUD��
0HQFLRQDURQ�TXH�XQ�SUREOHPD�TXH�H[LVWH��HV�OD�SUHVHQFLD�GH�KDVWD�GRV�KHODGDV�DO�DxR��
SRU�HOOR�VH�FXHQWD�FRQ�HVWH�WLSR�GH�LQYHUQDGHURV��(O�DQFKR�GH�ODV�FDPDV�HV�PX\�JUDQGH��
OR�FXDO�KDFH�PiV�GLItFLO�HO�PDQHMR�GH�OD�SODQWD�SDUD�ODV�GLIHUHQWHV�DFWLYLGDGHV�TXH�VH�
UHTXLHUHQ�� 'HVGH� XQ� LQLFLR� GH� OD� SURGXFFLyQ� GH� OD� SODQWD� VH� GHWHFWy� XQ� SUREOHPD�
SHUVLVWHQWH�GH�PRVFD�IXQJRVD�\�XQD�PRUWDQGDG�FRQVLGHUDEOH�GH�SODQWD��([LVWHQ�iUHDV�
GHVQLYHODGDV�TXH�SURSLFLDQ�HQFKDUFDPLHQWRV�\�SUREOHPDV�GH�PDOH]DV�� OR� FXDO��D�VX�
YH]��SURSLFLD�HO�SUREOHPD�GH�PRVFD�IXQJRVD��6H�UHTXLHUH�DWHQGHU�PRGLILFDFLRQHV�GH�
DFXHUGR�D�OD�QRUPD���

�

�
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/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /D� VHPLOOD� GH� ODV� FXDWUR�HVSHFLHV�GH�SLQR� IXH�DGTXLULGD�SRU� XQ�SURYHHGRU� TXH�
FDUHFH�GH� OD� FHUWLILFDFLyQ�SRU� OD�10;�$$�����6&),������� VLQ� HPEDUJR�� FXHQWD�
FRQ�SUXHED�GH�YLDELOLGDG��/D�IXHQWH�GH�OD�VHPLOOD�GH�P. engelmanni HV�GH�URGDOHV�
VHPLOOHURV�\�iUHDV�GH�UHJHQHUDFLyQ�GH�6DQ�,VLGUR��'XUDQJR���/DV�VHPLOODV�GH�P. 
cembroides, P. cooperi \�P. arizonica VRQ� GH� IXHQWHV� LGHQWLILFDGDV� �)��UQ�� GH�
*XDQDFHYL��'XUDQJR��
�

ÿ� (O�YLYHUR�SURFHVD�OD�VHPLOOD�GHQWUR�GHO�YLYHUR�HQ�XQD�SODQFKD��OXHJR�OD�DOPDFHQD�
HQ� XQ� UHIULJHUDGRU� R� FiPDUD� IUtD�� 3DUD� HYLWDU� TXH� OD� VHPLOOD� SLHUGD� YLDELOLGDG��
HOLPLQD�ORV�KRQJRV�FRQWDPLQDQWHV�FRQ�OD�DSOLFDFLyQ�GH�IXQJLGD�&DSWiQ�HQ�SROYR��

6XVWUDWRV��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O�VXVWUDWR�XWLOL]DGR�HV�SHDW�PRVV�������\�FRUWH]D��������HVWH�QR�VH�HVWHULOL]D�\�
QR�VH�UHXWLOL]D��SHUR�VH�KDQ�UHDOL]DGR�DQiOLVLV�ILWRSDWROyJLFRV��
�

ÿ� /RV�FRQWHQHGRUHV�VH�GHVLQIHFWDQ�FRQ�FORUR�DO������\�VXOIDWR�GH�FREUH��/XHJR�VH�
LPSUHJQDQ�FRQ�XQD�PH]FOD�GH�VXOIDWR�GH�FREUH�����NJ�����/������/�GH�VHOODGRU�\�
���/�GH�SLQWXUD��
�

ÿ� (Q�OD�HWDSD�GH�FUHFLPLHQWR�VH�DSOLFD�XQ�IHUWLOL]DQWH�LQLFLDGRU������������HQ�OD�HWDSD�
GH�GHVDUUROOR�VH�DSOLFD���������\�HQ�OD�HWDSD�GH�OLJQLILFDFLyQ������������$GHPiV��
VH�DSOLFD�PXOWLFRWH�GXUDQWH���PHVHV�FRPR�IHUWLOL]DQWH�GH� OLEHUDFLyQ� OHQWD�D�XQD�
GRVLV�GH���NJ�P����
�

ÿ� (O�DJXD�HPSOHDGD�HV�GH�SR]R�\�SRVHH�XQ�S+�GH������VH�DFLGLILFD�GH���D�����SDUD�
OD�SURGXFFLyQ�GH�SODQWD�GH�SLQR��(O�ULHJR�VH�DSOLFD�GH�DFXHUGR�D�ODV�QHFHVLGDGHV�
GH�OD�HVSHFLH�\�GH�DFXHUGR�D�OD�pSRFD�GHO�DxR���

3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�ORV�YLYHURV�

0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (O� YLYHUR� FXHQWD� FRQ� XQD� ELWiFRUD� GRQGH� VH� UHJLVWUD� OD� SUHVHQFLD� GH� SODJDV� \�
HQIHUPHGDGHV��6H�KD�REVHUYDGR�GDxRV�SRU�Fusarium \�PRVFD�IXQJRVD��FRQ�XQ�
SRUFHQWDMH� GH� SpUGLGDV� GHO� ��� DO� ������ VLHQGR� HTXLYDOHQWH� D� �������� SODQWDV�
DSUR[LPDGDPHQWH���
�
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ÿ� (Q�HO�YLYHUR�VH�KDQ�GHWHFWDGR�DGXOWRV�\�ODUYDV�GH�PRVFD�IXQJRVD��HVSHFLDOPHQWH�
HQ�HO�SHULRGR�GH�HQHUR�D�PD\R��FXDQGR�OD�SODQWD�VH�HQFXHQWUD�HQ�GHVDUUROOR��/RV�
VtQWRPDV�TXH�VH�SXHGHQ�REVHUYDU�HQ�ODV�SODQWDV�FRQ�PRVFD�IXQJRVD�HV�FRORUDFLyQ�
URML]D�GHO�IROODMH�\�GREODPLHQWR�GHO�iSLFH�GH�OD�SODQWD��/DV�HVSHFLHV�DIHFWDGDV�SRU�
PRVFD�IXQJRVD�VRQ�Pinus engelmannii, P. cooperi \�P. arizonica, VLHQGR�OD�SULPHUD�
OD�PiV�VXVFHSWLEOH��3UHVHQWDQ�FUHFLPLHQWR�FHVSLWRVR��
�

ÿ� 6H� FRORFDQ� WUDPSDV� DPDULOODV� FDGD� ��� P� SDUD� PRQLWRUHDU� ODV� SREODFLRQHV� GH�
PRVFD� IXQJRVD��/DV�UHYLVLRQHV�GH� ODV� WUDPSDV�VH�UHDOL]DQ�GLDULDPHQWH�\�VH�KD�
GHWHUPLQDGR�TXH�ODV�SREODFLRQHV�FDGD�����GtDV�SXHGHQ�DOFDQ]DU�QLYHOHV�VHYHURV��
SRU�OR�TXH�ODV�WUDPSDV�VRQ�UHHPSOD]DGDV�GLDULDPHQWH��
�

ÿ� /RV�SURGXFWRV�TXH�VH�DSOLFDQ�SDUD�HO�FRQWURO�GH�PRVFD� IXQJRVD�VRQ�Beauveria 
bassiana D�UD]yQ�GH���/�����/�GH�DJXD�FDGD����GtDV��7DPELpQ�VH�OOHJD�D�FRQWURODU�
FRQ�Bacillus subtilis \�Metarhizium D�XQD�GRVLV�GH���/������/�GH�DJXD�FDGD���GtDV��
(O�HQFDUJDGR�GHO�YLYHUR�FRQVLGHUD�TXH�VH�UHTXLHUH�DSOLFDU�PiV�SURGXFWR�TXH�HO�
FLFOR�DQWHULRU�SDUD�FRQWURODU�HO�SUREOHPD�GH�PRVFD�IXQJRVD��/DV�DSOLFDFLRQHV�VH�
UHDOL]DQ�FRQ�SDULKXHOD�\�PHGLDQWH�HO�VLVWHPD�GH�ULHJR��

'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�VSS��

ÿ� /D�VHPLOOD�HV�WUDWDGD�FRQ�&DSWiQ�SRU� LPSUHJQDFLyQ�\�SRU�LQPHUVLyQ�FRQ�FORUR�DO�
���� 7DPELpQ� VH� UHPRMD� GXUDQWH� ��� K� FXDQGR� OD� VHPLOOD� HV�PX\� GXUD� \�Pinus 
cembroides�VH�UHPRMD�GXUDQWH����K�FRPR�WUDWDPLHQWR�GH�SUHJHUPLQDFLyQ��1R�VH�
UHDOL]D�QLQJ~Q�DQiOLVLV�SDWROyJLFR��
�

ÿ� (O�SHULRGR�GH�VLHPEUD�VH�LQLFLD�HQ�DJRVWR�\�WHUPLQD�HQ�RFWXEUH��VH�UHDOL]D�GH�IRUPD�
GLUHFWD� \� VH�PHWHQ� GH� XQD� D� GRV� VHPLOODV� SRU� FDYLGDG�� /RV� DOPiFLJRV� ILMRV� VH�
HPSOHDQ�SDUD�HO�WUDVSODQWH��
�

ÿ� /RV�VtQWRPDV�SURGXFLGRV�SRU�Fusarium, VRQ�DPDULOODPLHQWR��GREODPLHQWR�GHO�EURWH�
SULQFLSDO�� FRORUDFLyQ� YLROiFHD� \� HVWUDQJXODPLHQWR�� /D� LQFLGHQFLD� GH� HVWD�
HQIHUPHGDG�HV�PHQRU�DO������SUHVHQWiQGRVH�GXUDQWH�OD�SRVWHPHUJHQFLD�HQ�ORV�
PHVHV�GH�VHSWLHPEUH�D�GLFLHPEUH��6H�KDQ� UHDOL]DGR�GLDJQyVWLFRV� ILWRVDQLWDULRV�
GRQGH�VH�KD�GHWHUPLQDGR�OD�SUHVHQFLD�GHO�JpQHUR�Fusarium.�6LQ�HPEDUJR��QR�KD\�
UHJLVWURV�GH�TXH�VH�HPSOHH�DOJ~Q�SURGXFWR�ELROyJLFR�R�TXtPLFR�SDUD�VX�FRQWURO� �
�

ÿ� (O�YLYHUR�FXHQWD�FRQ�XQ�iUHD�GH� LQFLQHUDFLyQ�SDUD�SODQWD�HQIHUPD�\�XQ�VLWLR�GH�
DLVODPLHQWR� SDUD� UHFXSHUDFLyQ� GH� OD� SODQWD�� $GHPiV�� KD\� XQ� DOPDFpQ� GH�
SODJXLFLGDV�� VLQ� HPEDUJR�� QR� WRGRV� VRQ� DXWRUL]DGRV� SDUD� VX� XVR� IRUHVWDO�� /RV�
SURGXFWRV�FDGXFDGRV�\�HQYDVHV�YDFtRV�VRQ�OOHYDGRV�SRU�GXHxR�GHO�YLYHUR�D�XQ�
FHQWUR�GH�DFRSLR��
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,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O� YLYHUR� FXHQWD� FRQ� LQIRUPDFLyQ� UHODFLRQDGD� FRQ� HO� FRQWURO� GH� SODJDV� \�
HQIHUPHGDGHV��
�

ÿ� /D�LQIUDHVWUXFWXUD�FXHQWD�FRQ�OD�VHxDOL]DFLyQ�DGHFXDGD�SDUD�ODV�HVSHFLHV�GH�SLQR�
\�PDOOD�VRPEUD��SHUR�VLQ�XQ�WDSHWH�ILWRVDQLWDULR��(O�VXHOR�GHO�LQWHULRU�HVWi�FXELHUWR�
FRQ� *URXQG� &RYHU� \� WLHQH� EXHQ� GUHQDMH�� /DV� KHUUDPLHQWDV� HPSOHDGDV� HQ� HO�
PDQHMR�GH�ODV�SODQWDV��VRQ�H[FOXVLYDV�SDUD�HO�YLYHUR��/D�PDOOD�VRPEUD�UHWUiFWLO�VH�
UHWLUD�HQ�ORV�PHVHV�GH�PD\R�D�MXQLR���

0XHVWUHR� GH� Fusarium� \� 0RVFD� IXQJRVD� HQ� YLYHUR� \� WRPD� GH� GDWRV� SDUD� HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV��

(Q�HO� YLYHUR�)UDQFLVFR�9LOOD��'XUDQJR�� VH�SURGXFHQ� ODV�HVSHFLHV�Pinus cembroides 
�)LJXUD����, P. engelmannii �)LJXUD������P. cooperi �)LJXUD�����\ P. arizonica �)LJXUD�
���,� FX\DV� SODQWDV� SUHVHQWDQ� XQD� FRQGLFLyQ� ILWRVDQLWDULD� FRQ� XQD� SUREOHPiWLFD� GH�
SUHVHQFLD�GH�Fusarium�VS���)LJXUD������HV�FRP~Q�HQFRQWUDU�SODQWDV�FRQ�VtQWRPDV�GH�
Fusarium \�SUHVHQFLD�GH�PRVFD�IXQJRVD�HQ�ODV�FKDURODV��DVt�FRPR�SODQWD�UH]DJDGD��
GDxRV�PHFiQLFRV��FKDURODV� URWDV�R�FDYLGDGHV�YDFtDV��HWF�� (O�GDxR� UHSUHVHQWDGR�HQ�
SRUFHQWDMH�SRU�Fusarium�GXUDQWH�HO�GLDJQyVWLFR�ILWRVDQLWDULR�HV�GH�������GH�GDxR�SDUD�
P. cembroides, ����HQ�P. arizonica, ������HQ�P. cooperi \�����HQ�P. engelmannii. 

(O� YLYHUR� FXHQWD� FRQ� VHxDOL]DFLyQ� DGHFXDGD� GH� ODV� iUHDV� HQ� HO� YLYHUR�� ERGHJD� GH�
SODJXLFLGDV�\�KHUUDPLHQWDV��DVt�FRPR�XQD�]RQD�GH�LQFLQHUDFLyQ�GH�SODQWDV�HQIHUPDV��
SDUD�HO�PRQLWRUHR�\�FDSWXUD�GH�PRVFD�IXQJRVD��FRORFDQ�WUDPSDV�DPDULOODV�SHJDMRVDV�
�)LJXUD������
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)LJXUD� ���� 3RUFHQWDMH� GH� SpUGLGD� GH� SODQWD� SURYRFDGR� SRU� Fusarium� �VHPLOOD� QR�
JHUPLQDGD�\�SOiQWXOD�HQIHUPD��HQ�HO�YLYHUR�IRUHVWDO�)UDQFLVFR�9LOOD��'XUDQJR��FLFOR�GH�
SURGXFFLyQ������������
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)LJXUD�����Pinus cembroides:�D��E��&KDURODV�FRQ�SODQWD�VDQD�\�HQIHUPD��F��G��$FtFXODV�
WRUQiQGRVH�PDUUyQ�GHELGR�D�Fusarium�HQ�HO�YLYHUR�IRUHVWDO�)UDQFLVFR�9LOOD��'XUDQJR��
FLFOR�GH�SURGXFFLyQ������������

G�F�
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)LJXUD�����Pinus engelmannii: D��&KDURODV�FRQ�SODQWD�\�FDYLGDGHV�YDFtDV��E��F��3ODQWDV�
FRQ�VHFDGHUD�\�GREODPLHQWR�GH�iSLFH�SULQFLSDO��G��7UDPSDV�DPDULOODV�SDUD�PRQLWRUHR�
GH�PRVFD�IXQJRVD�QHJUD��H��3ODQWD�PXHVWUD�FRQ�IROODMH�PDUUyQ�\�SXGULFLyQ�GH�UDt]��HQ�
HO�YLYHUR�IRUHVWDO�)UDQFLVFR�9LOOD��'XUDQJR��FLFOR�GH�SURGXFFLyQ������������
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)LJXUD�����Pinus cooperi: D��&KDUROD�FRQ�SODQWD�\�FDYLGDGHV�YDFtDV��E��F��3ODQWDV�FRQ�
VHFDGHUD�\�GREODPLHQWR�GH�iSLFH�SULQFLSDO��G��H��3ODQWD�FRQ�IROODMH�PDUUyQ�\�SXGULFLyQ�
GH�UDt]��HQ�HO�YLYHUR�IRUHVWDO�)UDQFLVFR�9LOOD��'XUDQJR��FLFOR�GH�SURGXFFLyQ������������
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)LJXUD�����Pinus arizonica:�D��&KDUROD�FRQ�SODQWD�\�FDYLGDGHV�YDFtDV��E��F��3ODQWDV�
FRQ�VHFDGHUD�\�GREODPLHQWR�GH�iSLFH�SULQFLSDO��G��6XVWUDWR�FRQ�GHVDUUROOR�GH�PXVJR��
OR�TXH�SURSLFLD�HO�GHVDUUROOR�GH�PRVFD�IXQJRVD��HQ�HO�YLYHUR�IRUHVWDO�)UDQFLVFR�9LOOD��
'XUDQJR��FLFOR�GH�SURGXFFLyQ������������
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)LJXUD� ���� ,QIUDHVWUXFWXUD� GHO� YLYHUR��D�� 6HxDOL]DFLyQ� DGHFXDGD� GH� ODV� iUHDV� HQ� HO�
YLYHUR�� E�� 3R]R� GH� DJXD� SDUD� ULHJR�� F�� %RGHJD� GH� SODJXLFLGDV�� G�� %RGHJD� GH�
KHUUDPLHQWDV��H��=RQD�GH�LQFLQHUDFLyQ�GH�SODQWDV�HQIHUPDV��I��7UDPSDV�DPDULOODV�SDUD�
PRQLWRUHR�\�FDSWXUD�GH�PRVFD�IXQJRVD��HQ�HO�YLYHUR�IRUHVWDO�)UDQFLVFR�9LOOD��'XUDQJR��
FLFOR�GH�SURGXFFLyQ������������
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9LYHUR�)RUHVWDO�&LHOR�$]XO��'XUDQJR��

,QVWDQFLD��9,9(52�)25(67$/�&,(/2�$=8/��6�3�5��'(�5�/��

5HSUHVHQWDQWH�OHJDO��$QD�/\OLD�&HSHGD�*XHUUHUR��

'RPLFLOLR��.P�������FDUUHWHUD�-��*SH��$JXLOHUD�*XDQDFHYL�(MLGR�-RVp�0D��0RUHORV��
6WJR��3DSDVTXLDUR��'XUDQJR�

&RRUGHQDGDV�������������������������HQ�XQD�DOWXUD�GH������PHWURV���

)HFKD�GH�YLVLWD��HO�GtD����GH�PD\R��VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH�OD�YLVLWD�HQ�HO�YLYHUR��$QD�/\OLD�&HSHGD�*XHUUHUR��

5HVSRQVDEOH�WpFQLFR��-RUJH�0HMtD�%RMyUJXH]�

$FRPSDxDPLHQWR��(O� ,QJ�� ,VPDHO�0ROLQD�)XHQWHV��DSR\R� WpFQLFR�GH�6DQLGDG�GH� OD�
*HUHQFLD�&21$)25��'XUDQJR���

&RUUHR�HOHFWUyQLFR��YLYHURFLHORD]XO#KRWPDLO�FRP�

7HOpIRQR�������������

5HVSRQVDEOHV�GH�OD�HQFXHVWD��'UD��6LOYLD�(GLWK�*DUFtD�'tD]��'U��9tFWRU�+XJR�0DUtQ�
&UX]��8$&K��H�,QJ��,VPDHO�0ROLQD�)XHQWHV��&21$)25�����

(VSHFLHV�GH�SLQR�HYDOXDGDV�FRQ�VX�PHWD�GH�SURGXFFLyQ��Pinus arizonica �����������

7LSR�GH�SURGXFFLyQ��HQ�FKDUROD�GH����FDYLGDGHV�GH�����P/��

6LWXDFLyQ�JHQHUDO�GHO� YLYHUR�FRQ�EDVH�D� OD�QRUPD� �10;�$$�����6&),��������HO�
YLYHUR� VH� HQFXHQWUD� XELFDGR� HQ� WHUUHQR� GH� WLHUUD�� OD� LQIUDHVWUXFWXUD� GHO� YLYHUR� VH�
DSUHFLDED� PX\� LPSURYLVDGD�� ODV� FDPDV� VH� HQFRQWUDEDQ� FRQ� PXFKRV� DPDUUHV� GH�
DODPEUH�SDUD�VRVWHQHU�ODV�FDPDV�H�LQFOXVR�SDUD�HO�SDVR�SHDWRQDO�HUD�PX\�SHOLJURVR�
SRU� OD� FDQWLGDG� GH� DODPEUH�� KDEtD� HQFKDUFDPLHQWRV� VREUH� HO� SLVR�� ODV� FDPDV� VH�
HQFRQWUDEDQ�FRQ�DEXQGDQWH�PDOH]D��PXVJR�\�YDULDV�FDYLGDGHV�YDFtDV���/D�6UD��/\OLD�
FRPHQWy�TXH�VH�HQFRQWUDED�DVt�SRUTXH�\D�VH�WHQtD�SODQHDGR�HO�YLYHUR�HQ�RWUR�OXJDU�\�
HQ�PHMRUHV�FRQGLFLRQHV��

'H�DFXHUGR�D�OD�QRUPD��HVWH�YLYHUR�QR�FXPSOH�FRQ�YDULRV�FULWHULRV�TXH�VH�VHxDODQ�HQ�
OD�PLVPD��(Q�FXDQWR�D�OD�FRQGLFLyQ�ILWRVDQLWDULD�VH�REVHUYy�TXH�GHEDMR�GHO�PXVJR�VH�
HQFRQWUDEDQ�ODUYDV�HQ�DEXQGDQFLD�GH�GLIHUHQWHV�LQVWDUHV�GH�PRVFD�IXQJRVD��HQ�HO�FLFOR�
GH�SURGXFFLyQ�GH�SODQWD������������/RV�VtQWRPDV�IXHURQ�SUHVHQWHV�HQ�ODV�SODQWDV�FRQ�
XQD�FRORUDFLyQ�URML]D�\�PDUFKLWDPLHQWR�HQ�SODQWDV�FKLFDV�\�JUDQGHV�GH�P��arizonica����

mailto:viverocieloazul@hotmail.com
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/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��&RQRV�\�IUXWRV�

ÿ� /D� VHPLOOD� GH� SLQR� IXH� DGTXLULGD�PHGLDQWH� XQ� SURYHHGRU� TXLHQ� FXHQWD� FRQ� ORV�
SHUPLVRV� GH� 6(0$51$7�� SDUD� OD� UHFROHFFLyQ� GH� JHUPRSODVPD� IRUHVWDO�� VLQ�
HPEDUJR��TXHGR�GH�HQYLDU�OD�ILFKD�WpFQLFD�SRU�FRUUHR�HOHFWUyQLFR��SHUR�QR�OD�HQYLy��
/D� VHPLOOD� VH� DOPDFHQD� HQ� UHIULJHUDFLyQ� PLHQWUDV� VH� RFXSD�� VH� DSOLFD� XQ�
WUDWDPLHQWR�D�OD�VHPLOOD�FRQ�HO�IXQJLFLGD�&DSWiQ��DSOLFDQGR�����J�SDUD����NLORV�GH�
VHPLOOD�GH�P��arizonica���

6XVWUDWRV��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O�VXVWUDWR�XWLOL]DGR�HV�SHDW�PRVV��������DJUROLWD�������YHUPLFXOLWD������\�FRUWH]D�
�������HVWH�QR�VH�HVWHULOL]D�\�QR�VH�OH�UHDOL]D�QLQJ~Q�DQiOLVLV�ILWRSDWROyJLFR��
�

ÿ� /RV�FRQWHQHGRUHV�VH�ODYDQ�FRQ�MDEyQ�\�VH�SDVDQ�HQ�XQD�VROXFLyQ�GH�KLSRFORULWR�
����/�GH�FORUR�HQ�����/�GH�DJXD���GHVSXpV�VH�SDVDQ�D�XQD�VROXFLyQ�GH�IXQJLFLGD�
FRQ�VXOIDWR�GH�FREUH��SLQWXUD�\�VHOODGRU� �����.J�����/�GH�DJXD���VH�VDFDQ�\�VH�
GHMDQ�VHFDU��
�

ÿ� /D�DSOLFDFLyQ�GH�IHUWLOL]DQWHV�VH�OOHYD�D�FDER�HQ�ORV�PHVHV�GH�DJRVWR�GH������D�
MXQLR�GH�������(Q�OD�HWDSD�GH�FUHFLPLHQWR�VH�DSOLFD�HO�LQLFLDGRU�������������(Q�OD�
HWDSD�GH�GHVDUUROOR�VH�DSOLFD����������\����������FRPR�ILQDOL]DGRU��$GHPiV��VH�
DSOLFD� RVPRFRWH� FRPR� IHUWLOL]DQWH� GH� OLEHUDFLyQ� OHQWD� D� GRVLV� GH� ���� NLORV� GH�
IHUWLOL]DQWH�SDUD������FKDURODV��
�

ÿ� (O�DJXD�XWLOL]DGD�HV�GH�SR]R�FRQ�XQ�S+�GH������HVWH�VH�EDMD�GH�����D�����SDUD�HO�
ULHJR�GH�OD�SURGXFFLyQ�GH�SODQWD�GH�SLQR��(O�ULHJR�VH�DSOLFD�DO�LQLFLR�FDGD�WHUFHU�
GtD�\�GHVSXpV�GLDULR�XQD�VROD�YH]���

3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�ORV�YLYHURV�

0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (O�UHVSRQVDEOH�GHO�YLYHUR�FRPHQWy�TXH�FXHQWDQ�FRQ�XQD�ELWiFRUD�GRQGH�VH�UHJLVWUD�
OD�SUHVHQFLD�SODJDV�\�HQIHUPHGDGHV��(/�YLYHULVWD�FRPHQWD�TXH�ORV�GDxRV�TXH�VH�
SUHVHQWDQ� HQ� HO� YLYHUR� VRQ� SRU� OD� SUHVHQFLD� GH� PRVFD� IXQJRVD�� SHUR� QR� KD\�
Fusarium�� 6LQ� HPEDUJR�� GXUDQWH� OD� YLVLWD� SUHVHQFLDO� UHDOL]DGD�� VH� GHWHFWy� OD�
PDQLIHVWDFLyQ�GH�SODQWD�HQIHUPD�SRU�Fusarium�VSS��
��

ÿ� /D� PRVFD� IXQJRVD� HVWi� SUHVHQWH� HQ� ORV� PHVHV� GH� FDORU� �DEULO� D� MXOLR���
FRUUHVSRQGLHQWHV�D�OD�HWDSD�GH�GHVDUUROOR�GH�OD�SODQWD��ORV�VtQWRPDV�SUHVHQWHV�VRQ�



Proyecto: FONDO SECTORIAL CONACYT-CONAFOR 2018-1 A-S-67865 

67 
 

FRORUDFLyQ�DPDULOOHQWD�D�URML]D��/D�HVSHFLH�PiV�VHQVLEOH�DO�DWDTXH�GH� OD�PRVFD�
IXQJRVD�HV�Pinus arizonica��1R�VH�SUHVHQWD�HQ�P��engelmanii��P��cembroides��P��
cooperi��P��greggii��P��duranguensis�QL�HQ�0H]TXLWH��
�

ÿ� 6H�FRORFDQ�WUDPSDV�DPDULOODV�D�XQD�GLVWDQFLD�GH���P�FRQ�HYDOXDFLRQHV�GLDULDV��VH�
GHWHUPLQy�TXH�OD�SUHVHQFLD�GH�PRVFD�IXQJRVD�YD�GH�PHGLR�D�VHYHUR��SRU�OR�TXH�
ODV�WUDPSDV�VH�UHPSOD]DQ�FDGD�WHUFHU�GtD��
�

ÿ� 3DUD�HO�FRQWURO�GH�OD�PRVFD�IXQJRVD�QHJUD�XWLOL]DQ�HO�FRQWURO�ELROyJLFR�FRQ�'LSHO�
')���Bacillus thuringiensis�YDU��kurstaki��D�GRVLV�GH���J����/�GH�DJXD�\�VH�DSOLFD�
��YHFHV�SRU�VHPDQD��3RU� OR�DQWHULRU��VH� OHV�KL]R�YHU�D� ORV�UHVSRQVDEOHV�TXH�HO�
SURGXFWR�HPSOHDGR�QR�HMHUFH�FRQWURO�SDUD�PRVFD�IXQJRVD��VROR�HV�SDUD�ODUYDV�GH�
/HSLGySWHURV��7DPELpQ�XWLOL]DQ�HO�FRQWURO�TXtPLFR�FRQ�/RUVEDQ���

'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�VSS��

ÿ� 6H�FRPHQWy�SRU�SDUWH�GHO�SHUVRQDO�GHO�YLYHUR�TXH�OD�SUHVHQFLD�GHO�KRQJR�Fusarium 
VS���HQ�HO�YLYHUR�HV�UDUR�\�QR�VH�DSOLFD�QLQJ~Q�SURGXFWR�TXtPLFR�R�ELROyJLFR�SDUD�
VX�PDQHMR��&XDQGR�OOHJD�D�SUHVHQWDUVH��VH�SXHGH�DSOLFDU�HO�IXQJLFLGD�VLVWpPLFR�
7KLDEHQGD]RO�D�XQD�GRVLV�GH����JU����/�GH�DJXD� 
� 

ÿ� (O�SHULRGR�GH�VLHPEUD�VH�OOHYD�DFDER�GH�MXOLR�D�DJRVWR��(O�FDOHQGDULR�GH�VLHPEUD�
VH�GHVFULEH�D�FRQWLQXDFLyQ��P. greggii�����GH�MXOLR�D���GH�DJRVWR���P. ayacahuite����
DO����GH�DJRVWR���P. pseudosWUREXV�����DO����GH�MXOLR��\�P. leiophylla�����DO����GH�
MXOLR��� /D� VLHPEUD� HV� GLUHFWD� HQ� P. greggii�� P. leiophylla�� P. pseudostrobus, 
PLHQWUDV�TXH�P. ayacahuite�VH�VLHPEUD�HQ�DOPiFLJR��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ�XQ�iUHD�GH� LQFLQHUDFLyQ�SDUD�SODQWD�HQIHUPD�\�XQ�VLWLR�GH�
DLVODPLHQWR� SDUD� UHFXSHUDFLyQ� GH� OD� SODQWD�� $GHPiV�� KD\� XQ� DOPDFpQ� GH�
SODJXLFLGDV� \� ORV�SURGXFWRV� FDGXFDGRV� VRQ� OOHYDGRV�SRU� HO� GXHxR�GHO� YLYHUR�DO�
FHQWUR�GH�DFRSLR�GH�HQYDVHV�YDFtRV���

,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� /D�LQIUDHVWUXFWXUD�FXHQWD�FRQ�OD�VHxDOL]DFLyQ�DGHFXDGD�SDUD�ODV�HVSHFLHV�GH�SLQR��
WLHQHQ�PDOOD�DQWLiILGRV��SHUR�VLQ� WDSHWHV� ILWRVDQLWDULRV�SDUD�HYLWDU� OD�HQWUDGD�GH�
SDWyJHQRV�DO�YLYHUR�\�QDYHV�GH�SURGXFFLyQ��&XHQWDQ�FRQ�VRPEUD�UHWUiFWLO��OD�FXDO�
VH�UHWLUD�SRU����GtDV�HQ�HO�PHV�GH�IHEUHUR�\�FXDQGR�OD�SODQWD�WLHQH���PHVHV�GH�
HGDG�VH�UHWLUD�WRWDOPHQWH���
�
�
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0XHVWUHR� GH� Fusarium� \� PRVFD� IXQJRVD� HQ� YLYHUR� \� WRPD� GH� GDWRV� SDUD� HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

(O�YLYHUR�SUHVHQWD�XQD�FRQGLFLyQ�ILWRVDQLWDULD�EXHQD�VLQ�GDxR�DSDUHQWH�SRU�SODJDV�R�
HQIHUPHGDGHV��6LQ�HPEDUJR��VH�GHWHFWy�OD�SUHVHQFLD�GH�VtQWRPDV�GH�Fusarium�HQ�OD�
SODQWD� JUDQGH� TXH� DSDUHQWHPHQWH� QR� HVWDED� HQIHUPD�� SHUR� VH� REVHUYy� HQ� EDMD�
LQFLGHQFLD��SODQWDV�FRQ�XQD�FRORUDFLyQ�URML]D�HQ�HO�IROODMH�\�PRUWDQGDG�HQ�OD�HWDSD�GH�
GHVDUUROOR��)LJXUD������DGHPiV�VH�HQFRQWUDURQ�FKDURODV�FRQ�YDULDV�FDYLGDGHV�YDFtDV�
�)LJXUD������'H�DFXHUGR�DO�PXHVWUHR�UHDOL]DGR��HO�YLYHUR�WLHQH�XQ�SRUFHQWDMH�GH�SpUGLGD�
GH� SODQWD� PD\RU� DO� ����� �)LJXUD� ����� /DV� SODQWDV� WLHQHQ� XQD� DOWXUD� GH� ��� FP� ODV�
JUDQGHV�\�GH����FP�OD�SODQWD�FKLFD��HO�GDxR�VH�SUHVHQWy�GH�PDQHUD�GLVJUHJDGD�GH�XQD�
D�GRV�SODQWDV�SRU�FRQWHQHGRU���

&XDQGR�VH�UHDOL]y�OD�YLVLWD��QR�VH�REVHUYDURQ�WUDPSDV�DPDULOODV��SHUR�Vt�OD�SUHVHQFLD�
GH�DOJXQRV�DGXOWRV�GH�PRVFD�IXQJRVD�QHJUD��6H�GHWHFWy�DEXQGDQWH�PXVJR�GHQWUR�GH�
ODV� FDYLGDGHV� TXH�� DO� OHYDQWDUVH�� VH� HQFRQWUy� OD� SUHVHQFLD� GH� YDULDV� ODUYDV� GH�
GLIHUHQWHV�HVWDGLRV��)LJXUD��������

$GHPiV��VH�HQFRQWUDURQ�PDOH]DV�WDQWR�HQ�ODV�FKDURODV�GH�SURGXFFLyQ�GH�SODQWD��)LJXUD�
���� FRPR� HQ� ORV� DOPiFLJRV� �)LJXUD� ����� (O� YLYHUR� FXHQWD� FRQ� LQIUDHVWUXFWXUD� SRFR�
DGHFXDGD��VLQ�HPEDUJR��WLHQHQ�PDOOD�DQWLiILGRV��)LJXUD������

�

 

)LJXUD� ���� 3RUFHQWDMH� GH� SpUGLGD� GH� SODQWD� SURYRFDGR� SRU� Fusarium� �VHPLOOD� QR�
JHUPLQDGD� \� SOiQWXOD� HQIHUPD�� HQ� HO� YLYHUR� IRUHVWDO� &LHOR� $]XO�� 'XUDQJR�� FLFOR� GH�
SURGXFFLyQ������������

�

�

��

��

��

��
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)LJXUD�����&DPDV�GH�VLHPEUD��D��0DOH]DV�\�DPDUUHV�FRQ�DODPEUHV�TXH�GLILFXOWDQ�ODV�
ODERUHV�� E�� (QFKDUFDPLHQWRV�� HQ� HO� YLYHUR� IRUHVWDO� &LHOR� $]XO�� 'XUDQJR�� FLFOR� GH�
SURGXFFLyQ������������

 

)LJXUD�����0DOH]DV�HQ� ODV�FKDURODV�GH�SROLHVWLUHQR�FRQ�SURGXFFLyQ�GH�SODQWD�GH�P. 
arizonica��HQ�HO�YLYHUR�IRUHVWDO�&LHOR�$]XO��'XUDQJR��FLFOR�GH�SURGXFFLyQ������������

D� E�
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)LJXUD�����'DxRV�SRU�PRVFD�IXQJRVD�HQ�SODQWDV�GH�P. arizonica��D��3ODQWDV�FRQ�PXVJR��
E��&KDURODV�FRQ�FDYLGDGHV�YDFtDV�\�IRUPDFLyQ�GH�PXVJR��F��G��/DUYDV�GH�GLIHUHQWHV�
LQVWDUHV�HQ�HO�VXVWUDWR��GHEDMR�GHO�PXVJR��HQ�HO�YLYHUR�IRUHVWDO�&LHOR�$]XO��'XUDQJR��
FLFOR�GH�SURGXFFLyQ������������

F� G�

D� E�
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)LJXUD�����Pinus arizonica: D��E��3ODQWDV�YHUGHV�DSDUHQWHPHQWH�VLQ�VtQWRPDV��F��G��
3ODQWDV�FRQ�IROODMH�FRORU�URML]R��VtQWRPD�FDUDFWHUtVWLFR�GH�Fusarium��HQ�HO�YLYHUR�IRUHVWDO�
&LHOR�$]XO��'XUDQJR��FLFOR�GH�SURGXFFLyQ����������� 

 

)LJXUD�����0DOOD�VRPEUD��D��LQVWDODGD��E��UHWLUDGD�FXDQGR�OD�SODQWD�WLHQH���PHVHV�GH�
HGDG��HQ�HO�YLYHUR�IRUHVWDO�&LHOR�$]XO��'XUDQJR��FLFOR�GH�SURGXFFLyQ������������

G�

D� E�

F�

D� E�
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)LJXUD� ���� &DYLGDGHV� YDFtDV� HQ� OD� SURGXFFLyQ� GH� SODQWD� GH�Pinus arizonica, HQ� HO�
YLYHUR�IRUHVWDO�&LHOR�$]XO��'XUDQJR��FLFOR�GH�SURGXFFLyQ������������

�

�
�
�
�
�
�
�
�
�
�
�
�
�
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9LYHUR�)RUHVWDO�0LOLWDU�7HPDPDWOD��(VWDGR�GH�0p[LFR��

,QVWDQFLD��6HFUHWDULD�GH�OD�'HIHQVD�1DFLRQDO��6('(1$����

5HSUHVHQWDQWH�OHJDO��&DSLWiQ�SULPHUR�$QWRQLR�0HMtD�)ORUHV�

'RPLFLOLR��)UHQWH�DO�FDPSR�PLOLWDU����%��7HPDPDWOD�(GR��GH�0p[LFR��

&RRUGHQDGDV��1�������¶���¶¶���:�������¶���¶¶���

)HFKD�GH�YLVLWD��HO�GtD���GH�PD\R��VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH�OD�YLVLWD�HQ�HO�YLYHUR��,QJ��DJUyQRPR�$GDHOL�&DVDOHV�6HUQD���

&RUUHR�HOHFWUyQLFR��YLYHURBWHPD���#OLYH�FRP�P[�

7HOpIRQR�������������

5HVSRQVDEOHV�GH�OD�HQFXHVWD��'U��9tFWRU�+XJR�0DUtQ�&UX]��'U��2PDU�$OHMDQGUR�3pUH]�
9HUD�\�5DPyQ�+XJR�2QWLYHURV�3DOPD��

(VSHFLHV� GH� FRQtIHUDV� HYDOXDGDV� FRQ� VX�PHWD� GH� SURGXFFLyQ��Pinus hartwegii 
����������P. cembroides �����������P. montezumae ����������Pinus greggii������������
P. ayacahuite ����������� P. pseudostrobus� ����������� Pseudotsuga menziesii�
�����������Agave salmiana ����������

7RWDO�GH�SODQWD�HYDOXDGD�HQ�HO�YLYHUR��������������

7LSR�GH�SURGXFFLyQ��HQ�FKDUROD�GH����FDYLGDGHV�GH�����P/��

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D�OD�QRUPD��10;�$$�����6&),��������'H�
DFXHUGR�D�OD�QRUPD��HVWH�YLYHUR�FXPSOH�FRQ�OD�PD\RUtD�GH�ORV�FULWHULRV�TXH�VH�VHxDODQ�
HQ�OD�PLVPD��(Q�FXDQWR�D�OD�FRQGLFLyQ�ILWRVDQLWDULD�VH�REVHUYy�OD�SUHVHQFLD�GH�SODJDV�
\�HQIHUPHGDGHV�GXUDQWH�HO�FLFOR�GH�SURGXFFLyQ�GH�SODQWD������������/RV�VtQWRPDV�
SUHVHQWHV� IXHURQ�GREODPLHQWR� GHO� iSLFH�HQ�Pinus ayacahuite,�P. pseudostrobus, P. 
greggii��P. hartwegii \�P. pseudostrobus��(VWH�VtQWRPD�HV�PX\�VLPLODU�DO�TXH�RFDVLRQD�
HO�KRQJR�GHO�JpQHUR�Fusarium��/RV�VtQWRPDV�HQ�P. cembroides VH�PDQLIHVWDURQ�FRQ�
DFtFXODV� GH� FRORU� YLROiFHR� \� PDUFKLWDPLHQWR� GH� OD� SODQWD�� 6H� HQFRQWUy� XQD� DOWD�
LQFLGHQFLD�GH�PRVFD� IXQJRVD� WDQWR�GH� ODUYDV�FRPR�GH�DGXOWRV�HQ�HO�YLYHUR�\�HQ� ODV�
SODWDEDQGDV�� /RV� VtQWRPDV� RFDVLRQDGRV� SRU� ODUYDV� GH� PRVFD� IXQJRVD� IXHURQ� PX\�
HYLGHQWHV�HQ�HO�IROODMH�\�OD�UDt]�GH�ODV�HVSHFLHV�GH�P. montezumae, P. ayacahuite, P. 
greggii \�P. pseudostrobus.�

mailto:vivero_tema.07@live.com.mx
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/D�SODQWD�HQ�JHQHUDO�SUHVHQWy�H[FHVR�GH�PDOH]D��SHUR�VX�FRQWURO�HQ�ODV�HVSHFLHV�GH�
Pinus cembroides \ Pseudotsuga menziesii�IXH�PX\�GHILFLHQWH��VH�REVHUYy�TXH�FXDQGR�
VH� UHDOL]D� HO� GHVKLHUEH� VH� H[WUDH� OD�PDOH]D� FRQ� WRGR� \� VXVWUDWR� GHO� WXEHWH�� OR� FXDO�
RFDVLRQD�TXH�HO�FHSHOOyQ�YD\D�VXVWUDWR�SDXODWLQDPHQWH�FRQ�FDGD�GHVKLHUEH��SRU�HQGH��
HO�FHSHOOyQ�SLHUGH�PiV�GH�XQD�WHUFHUD�SDUWH�GHO�WRWDO��(Q�HO�FDVR�GH�Agave salmiana, 
OD� SODQWD� QR� SUHVHQWy� QLQJXQD� HYLGHQFLD� GH� SODJD� R� HQIHUPHGDG�� 6LQ� HPEDUJR��
SUHVHQWDEDQ� XQD� HOHYDGD� FDQWLGDG� GH� PDOH]D�� SHUR� HVWDV� QR� OH� DIHFWDEDQ� HQ� VX�
GHVDUUROOR�DO�VHU�WUDVSODQWDGR��

/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /D�VHPLOOD�GH�WRGDV�ODV�HVSHFLHV�TXH�VH�SURGXFHQ�HQ�HVWH�YLYHUR��VH�FRPSUDQ�FRQ�
XQ�SURYHHGRU�TXH�QR�HVWi�FHUWLILFDGR�SRU�OD�10;�$$�����6&)�������

�
ÿ� /RV� WpFQLFRV� GHO� YLYHUR� VDEHQ� TXH� PLHQWUDV� VHD� PD\RU� HO� WLHPSR� GH�

DOPDFHQDPLHQWR�GH�OD�VHPLOOD��VX�SRGHU�JHUPLQDWLYR�VH�UHGXFH��6LQ�HPEDUJR��HQ�
HO�YLYHUR�VH�DOPDFHQD�VHPLOOD�TXH�VREUD�SDUD�VHU�XWLOL]DGD�HQ�HO�SUy[LPR�FLFOR�GH�
SURGXFFLyQ��
�

ÿ� $�SHVDU�GH�TXH�HO�WpFQLFR�FRQRFH�TXH�Fusarium�SXHGH�YHQLU�HQ�OD�VHPLOOD��HQ�HO�
YLYHUR�QR�VH�UHDOL]D�QLQJ~Q�WUDWDPLHQWR�SUHJHUPLQDWLYR��QR�DSOLFDQ�LQVHFWLFLGDV�QL�
IXQJLFLGDV�D�OD�VHPLOOD��

6XVWUDWRV��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O�VXVWUDWR�XWLOL]DGR�HV�SHDW�PRVV��������DJUROLWD�������\�YHUPLFXOLWD��������1R�
VH�HVWHULOL]D�\�QR�VH�UHDOL]D�QLQJ~Q�DQiOLVLV�ILWRSDWROyJLFR��(O�WpFQLFR�PHQFLRQy�TXH�
QR�KDQ�WHQLGR�SUREOHPDV�FRQ�ILWRSDWyJHQRV�QL�SODJDV��VLQ�HPEDUJR��QR�VH�UHXWLOL]D�
SDUD�FLFORV�VLJXLHQWHV���
�

ÿ� 8WLOL]DQ�FKDURODV�GH�SOiVWLFR�UtJLGR�GH����FDYLGDGHV�GH�����P/��/DV�FKDURODV�QR�
VH�HVWHULOL]DQ�\�QR�VH�DSOLFD�VXOIDWR�GH�FREUH�SDUD�OD�SRGD�GH�UDt]��
�

ÿ� /D�DSOLFDFLyQ�GH�IHUWLOL]DQWHV�VH�OOHYD�D�FDER�HQ�ORV�PHVHV�GH�DJRVWR�GH������D�
MXQLR�GH�������(Q�OD�HWDSD�GH�FUHFLPLHQWR��DJRVWR�D�RFWXEUH��VH�DSOLFD�XQ�LQLFLDGRU�
������������(Q�OD�HWDSD�GH�GHVDUUROOR�VH�DSOLFD�����������QRYLHPEUH�DEULO���(Q�OD�
HWDSD�GH�ILQDOL]DFLyQ�OLJQLILFDFLyQ�VH�VXPLQLVWUD����������PD\R�MXOLR���$GHPiV��VH�
DSOLFD�RVPRFRWH�FRPR�IHUWLOL]DQWH�GH�OLEHUDFLyQ�OHQWD�D�XQD�GRVLV�GH�����J�/��
�
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ÿ� (O�DJXD�XWLOL]DGD�HV�GH�PDQDQWLDO�FRQ�XQ�S+�GH�����\�VH�EDMD�D�����SDUD�HO�ULHJR�
GH� SODQWD� GH� SLQR�� 6H� KDQ� SUHVHQWDGR� SUREOHPDV� GH� VDOLQLGDG� HVSHFLDOPHQWH�
FXDQGR�VH�DJRWD�HO�iFLGR�SDUD�DMXVWDU�HO�S+�GHO�DJXD�GH�ULHJR��(O�ULHJR�VH�DSOLFD�
GH�DFXHUGR�D�ODV�QHFHVLGDGHV�GH�OD�HVSHFLH��HQ�WHPSRUDGD�GH�FDORU�HO�ULHJR�HV�
GLDULR�\�HQ�pSRFDV�FRQ�DPELHQWH�K~PHGR�HO�ULHJR�VH�UHDOL]D�FDGD�GRV�GtDV��3DUD�
GHWHUPLQDU�HO�ULHJR��ODV�FKDURODV�VRQ�SHVDGDV�DO�WDQWHR�\�GH�DFXHUGR�D�VX�SHVR�VH�
GHWHUPLQD�VL�VH�UHTXLHUH�DJXD��

3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�ORV�YLYHURV�

ÿ� (O�YLYHULVWD�FXHQWD�FRQ�ELWiFRUD��HQ�OD�FXDO�VH�DQRWDQ�GDWRV�VREUH�OD�PRUWDOLGDG�GH�
SODQWD��'XUDQWH�HO�GHVDUUROOR�GH�OD�SODQWD�VH�SUHVHQWDQ�SODJDV�\�HQIHUPHGDGHV��
VLHQGR� OD� GH�PD\RU� LPSRUWDQFLD� OD�PRVFD� IXQJRVD�QHJUD� \� OXHJR�Fusarium��/D�
SpUGLGD�GH�SODQWD�TXH�VH� WLHQH�HQ�HO�YLYHUR�HV�GH��������GH� OD�SURGXFFLyQ�SRU�
FLFOR��

0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (Q�HO�YLYHUR�� OD�PRVFD�IXQJRVD�VH�SUHVHQWD�GXUDQWH�WRGR�HO�DxR��SHUR�OD�PD\RU�
SUHVHQFLD�HV�HQ�ORV�PHVHV�GH�DEULO�D�MXOLR�HQ�SODQWD�HQ�GHVDUUROOR�\�ILQDOL]DFLyQ��
/RV�VtQWRPDV�TXH�SUHVHQWDQ�ODV�SODQWDV�VRQ��DPDULOODPLHQWR�\�FRORUDFLyQ�URML]D�GH�
DFtFXODV�\�SXGULFLyQ�GH� OD� UDt]��SULQFLSDOPHQWH�GHO�FXHOOR��/D�PRVFD� IXQJRVD�VH�
SUHVHQWD�HQ�WRGDV�ODV�HVSHFLHV�GH�SLQR��SHUR�ODV�PiV�VXVFHSWLEOHV�VRQ�P. hartwegii 
\�P. montezumae��TXH�WLHQHQ�KiELWR�FHVSLWRVR��/D�PD\RU�SUHVHQFLD�GH�OD�PRVFD�
VH�WLHQH�HQ�HO�PyGXOR�,,,��HO�FXDO�HV�HO�PiV�VRPEUHDGR�\�K~PHGR�GHO�YLYHUR��(O�
YLYHULVWD�VDEH�TXH�OD�KXPHGDG�\�OD�IUHFXHQFLD�GH�ULHJR�DIHFWDQ�ODV�SREODFLRQHV�GH�
OD�PRVFD��
�

ÿ� 1R�VH�UHDOL]D�PRQLWRUHR�QL�FDSWXUD�GH�OD�PRVFD�IXQJRVD�FRQ�WUDPSDV�DPDULOODV��
3DUD�VX�FRQWURO�VH�DSOLFDQ�SURGXFWRV�ELROyJLFRV�FRPR�Bacillus thuringiensis�YDU��
.XUVWDNL�\�HO�LQVHFWLFLGD�TXtPLFR�7DOVWDU��ELIHQWULQD��D�XQD�GRVLV�GH�������P/�/��ODV�
DSOLFDFLRQHV� VH� UHDOL]DQ� FRQ�SDULKXHOD� �����/�� FDGD����GtDV�� VLQ� DXPHQWDU� ODV�
GRVLV��

'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�VSS��

ÿ� (Q�HO�YLYHUR�FRPR�WUDWDPLHQWR�SUHJHUPLQDWLYR��OD�VHPLOOD�GH�SLQR�VH�UHPRMD�SRU����
KRUDV� \� ���K�SDUD�P. ayacahuite.�1R� VH�DSOLFDQ� WUDWDPLHQWRV� FRQ� IXQJLFLGDV�QL�
LQVHFWLFLGDV�TXtPLFRV�R�ELROyJLFRV��1R�VH�UHDOL]DQ�DQiOLVLV�D�OD�VHPLOOD��6H�LQLFLD�OD�
VLHPEUD�D�ILQDOHV�GH�DJRVWR�\�VH�WHUPLQD�GH�VHPEUDU�HQ�QRYLHPEUH�GHSHQGLHQGR�
GH�OD�HVSHFLH�GH�SLQR��(O�PpWRGR�GH�VLHPEUD�HV�GH�GRV�VHPLOODV�SRU�FDYLGDG��1R�
VH�XWLOL]DQ�DOPiFLJRV� 
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ÿ� (O�YLYHULVWD�UHFRQRFH�ORV�GDxRV�SRU�'DPSLQJ�RII�FDXVDGR�SRU�Fusarium��HO�FXDO�OR�
LGHQWLILFD�FRPR�SXGULFLyQ�GHO�FXHOOR�GH�OD�UDt]��SHUR�GHVFRQRFH�HO�SRUFHQWDMH�GH�
SpUGLGD�GH�SODQWD�SRU�HVWD�HQIHUPHGDG��(VWH�SUREOHPD�VH�SUHVHQWD�FRQ�PD\RU�
IUHFXHQFLD�HQ�ORV�PHVHV�GH�RFWXEUH�D�GLFLHPEUH�HQ�OD�HWDSD�GH�SRVWHPHUJHQFLD�
�HWDSD�GH�FHULOOR���QR�VH�UHDOL]D�GLDJQyVWLFR�GH�OD�HQIHUPHGDG�HQ�ODERUDWRULR�SDUD�
GHWHUPLQDU�OD�HVSHFLH�GH�Fusarium. 

 
ÿ� (O�WUDWDPLHQWR�GH�Fusarium�VH�UHDOL]D�FRQ�&ORURWDORQLO�\�&HUFRYLQ�FRQ�XQD�GRVLV�

GH��J�/��FDGD����GtDV��'XUDQWH�OD�VXSHUYLVLyQ�VH�REVHUYy�SODQWD�HQ�GHVDUUROOR����
���PHVHV��HQIHUPD�FRQ�VtQWRPDV�GH�Fusarium��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ�VX�iUHD�GH�LQFLQHUDFLyQ�GH�SODQWD�HQIHUPD��SHUR�QR�FRQ�XQ�
iUHD�GH�FXDUHQWHQD��

,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O�YLYHUR�FXHQWD�FRQ�DOPDFpQ�GH�SODJXLFLGDV�HQ�HO�FXDO�VH�HQFRQWUDURQ�SURGXFWRV�
FDGXFDGRV�� 7DPELpQ� FXHQWDQ� FRQ� XQ� GHSyVLWR� SDUD� HQYDVHV� YDFtRV� GH�
SODJXLFLGDV���
�

ÿ� (Q�HO�YLYHUR�QR�VH�FXHQWD�FRQ�LQIRUPDFLyQ�UHODFLRQDGD�FRQ�HO�PDQHMR�GH�SODJDV�\�
HQIHUPHGDGHV��
�

ÿ� (O�YLYHUR�QR�FXHQWD�FRQ�VHxDOL]DFLyQ�DGHFXDGD��ODV�QDYHV�\�SODWDEDQGDV�QR�WLHQHQ�
OHWUHURV�TXH�LGHQWLILTXHQ�OD�HVSHFLH�\�OD�FDQWLGDG�GH�SODQWD�HQ�SURGXFFLyQ��1R�VH�
FXHQWD� FRQ� PDOOD� DQWLiILGRV� QL� IDOGyQ�� VH� WLHQH� WDSHWH� ILWRVDQLWDULR�� SHUR� QR� VH�
XWLOL]D��HO�VXHOR�SUHVHQWD�EXHQ�GUHQDMH�\�HVWi�FXELHUWR�FRQ�JUDYLOOD�SHUPHDEOH��6H�
FXHQWD�FRQ�VROXFLRQHV�GHVLQIHFWDQWHV�\�KHUUDPLHQWD�\�HTXLSR�HV�GH�XVR�H[FOXVLYR�
GHO�YLYHUR��
�

ÿ� (O� YLYHULVWD� VDEH� TXH� GXUDQWH� HO� SURFHVR� GH� SURGXFFLyQ� GH� OD� SODQWD� OD�
SHUPDQHQFLD�GH�OD�PDOOD�KDFH�PiV�VXVFHSWLEOH�D�OD�SODQWD�DO�DWDTXH�GH�Fusarium.�
/D�PDOOD�GHO�YLYHUR�HV�UHWUiFWLO�\�SHUPLWH� OD�HQWUDGD�GLUHFWD�GHO�VRO��/D�PDOOD�VH�
UHWLUD�FXDQGR�OD�SODQWD�WLHQH�XQD�WDOOD�GH����FP������PHVHV���

0XHVWUHR� GH� Fusarium� \� PRVFD� IXQJRVD� HQ� YLYHUR� \� WRPD� GH� GDWRV� SDUD� HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

(O�YLYHUR�FXHQWD�FRQ�XQ�SURJUDPD�GH�IHUWLOL]DFLyQ��)LJXUD������/DV�SpUGLGDV�GH�SODQWD�
DWULEXLGD�D�ODV�FDYLGDGHV�YDFtDV��D�Fusarium�\�PRVFD�IXQJRVD��HQ�HO�YLYHUR�)RUHVWDO�
0LOLWDU� 7HPDPDWOD�� VH� PXHVWUD� HQ� OD� )LJXUD� ���� /DV� HVSHFLHV� P. hartwegii, P 
cembroides \�P.�montezumae�SUHVHQWDQ�SpUGLGDV�GH�SODQWD�GH��������������\���������
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UHVSHFWLYDPHQWH��VHJXLGRV�SRU�Pseudotsuga menziesii FRQ����������P. ayacahuite, P. 
pseudostrobus \�P. greggii�WLHQHQ�GDxRV�GH�SODQWD�PHQRUHV�GHO�������P. cembroides 
SUHVHQWR� PD\RU� DIHFWDFLyQ� SRU� Fusarium�� \D� TXH� SUHVHQWDED� DFtFXODV� GH� FRORU�
YLROiFHDV�\�PDUFKLWDPLHQWR�GH�OD�SODQWD��DO�UHYLVDU�HO�FXHOOR�GH�OD�UDt]�IXH�HYLGHQWH�TXH�
HO� WHMLGR� GH� [LOHPD� \� IORHPD� VH� HQFXHQWUDQ� SUHVHQWHV� SHUR�PXHUWRV� �)LJXUD� ����� (O�
PD\RU� GDxR� SRU� PRVFD� QHJUD� IXH� HQ� P. hartwegii \� montezumae�� HVWDV� HVSHFLHV�
SUHVHQWDURQ� VtQWRPDV�GH�PDUFKLWDPLHQWR�GH�DFtFXODV� \� VX� GHVSUHQGLPLHQWR� �)LJXUD�
�����HQ�HO�FXHOOR�GH�OD�UDt]�VH�SUHVHQWy�SXGULFLyQ��DGHPiV�VH�HQFRQWUDURQ�ODUYDV�GH�OD�
PRVFD�IXQJRVD�\�VXV�H[FUHPHQWRV��WDPELpQ�VH�REVHUYD�DXVHQFLD�GH�WHMLGR�GH�[LOHPD�
\�IORHPD�GHELGR�D�OD�DOLPHQWDFLyQ�GH�ODV�ODUYDV��(Q�ODV�FKDURODV�HV�PX\�FRQVSLFXD�OD�
DEXQGDQFLD� GH� PDOH]DV� \� PXVJR�� HVWDV� VRQ� HOLPLQDGDV� PDQXDOPHQWH�� SHUR� HQ� P. 
cembroides \�Pseudotsuga menziesii, VX�FRQWURO�RFDVLRQD�TXH�HO�VXVWUDWR�HQ�HO�WXEHWH�
VHD�GH�FDVL�OD�PLWDG�GH�VX�WRWDO��HVWR�GHEH�D�TXH��HQ�FDGD�GHVKLHUEH�VH�H[WUDH�MXQWR�
FRQ�OD�PDOH]D�SDUWH�GHO�VXVWUDWR��)LJXUD������(Q�HO�DJDYH�D�SHVDU�GH�WHQHU�XQD�JUDQ�
FDQWLGDG�GH�KLHUED��ODV�SODQWDV�VH�HQFXHQWUDQ�HQ�EXHQD�FRQGLFLyQ�\�QR�VH�WLHQH�SpUGLGD�
GH� SODQWD�� (O� SRUFHQWDMH� SURPHGLR� GH� SpUGLGD� GH� SODQWD� GH� WRGDV� ODV� HVSHFLHV� HQ�
SURGXFFLyQ�HO�YLYHUR�0LOLWDU�GH�7HPDPDWOD�HV�GH����������6LQ�HPEDUJR��VL�HO�SURPHGLR�
VH� FDOFXOD� VROR� SDUD� FRQtIHUDV�� HO� SRUFHQWDMH� VH� LQFUHPHQWD� D� ������ ��� OR� TXH�
UHSUHVHQWD� XQD� SpUGLGD� WRWDO� GH� �������� SODQWDV� �FDYLGDGHV� VLQ� SODQWD�� SRU�
HQIHUPHGDGHV�\�SODJDV���

 

)LJXUD�����3pUGLGD�WRWDO�GH�SODQWD�VH�WRPD�HQ�FXHQWD�FDYLGDGHV�YDFtDV��PRUWDOLGDG�SRU�
Fusarium \� PRVFD� IXQJRVD�� HQ� HO� YLYHUR� IRUHVWDO� 0LOLWDU� GH� 7HPDPDWOD�� FLFOR� GH�
SURGXFFLyQ������������
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)LJXUD� ���� 3URJUDPD� GH� IHUWLOL]DFLyQ� SDUD� ODV� GLIHUHQWHV� HVSHFLHV� SURGXFLGDV� HQ� HO�
YLYHUR�IRUHVWDO�0LOLWDU�GH�7HPDPDWOD��FLFOR�GH�SURGXFFLyQ������������

 

)LJXUD� ����Pinus cembroides��D�� E��3ODQWDV� FRQ� GDxRV� GH�Fusarium��F�� G�� 3ODQWDV�
PDUFKLWDV�\�DFtFXODV�GH�FRORU�YLROiFHR��HQ�HO�YLYHUR�IRUHVWDO�0LOLWDU�GH�7HPDPDWOD��FLFOR�
GH�SURGXFFLyQ������������

F� G�

D� E�
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)LJXUD�����0DUFKLWDPLHQWR�\�GHVSUHQGLPLHQWR�GH�DFtFXODV�HQ��D��3��PRQWH]XPDH�\��E��
3��KDUWZHJLL��HQ�HO�YLYHUR�IRUHVWDO�0LOLWDU�GH�7HPDPDWOD��FLFOR�GH�SURGXFFLyQ����������� 

 

)LJXUD�����3pUGLGD�GH�VXVWUDWR�GHO�FHSHOOyQ�GHELGR�DO�PDO�GHVKLHUEH�PDQXDO��HQ�HO�
YLYHUR�IRUHVWDO�0LOLWDU�GH�7HPDPDWOD��FLFOR�GH�SURGXFFLyQ������������

�
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9LYHUR�7HRUiQ�3URGXFWRUHV�)RUHVWDOHV�

1RPEUH�GHO�9LYHUR��7HRUiQ�3URGXFWRUHV�)RUHVWDOHV�6�3�5���

'RPLFLOLR��'RPLFLOLR�FRQRFLGR��FRPXQLGDG�;KL[KDWD��-LORWHSHF��(GR��GH�0p[LFR��

7HOpIRQR�������������

5HSUHVHQWDQWH�OHJDO��(ORtVD�$UPHQWD�&DUUHUD��

5HVSRQVDEOH�WpFQLFR��7pFQLFR�'DYLG�*RQ]iOH]�6DQGRYDO���

&RUUHR�HOHFWUyQLFR��GJ������#JPDLO�FRP���

&RRUGHQDGDV��1�������¶���¶¶���:�������¶���¶¶���

)HFKD��GH�YLVLWD��HO�GtD����GH�PD\R��VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD��

5HVSRQVDEOHV�GH�OD�HQFXHVWD��'U��9tFWRU�+XJR�0DUtQ�&UX]��'U��2PDU�$OHMDQGUR�3pUH]�

9HUD��\�5DPyQ�+XJR�2QWLYHURV�3DOPD��

7LSR�GH�SURGXFFLyQ��HQ�FKDUROD�GH����FDYLGDGHV�GH�����P/��

(VSHFLHV� GH� SLQR� HYDOXDGDV� FRQ� VX� PHWD� GH� SURGXFFLyQ�� Pinus ayacahuite 

�����������P. leiophylla �����������P. pseudostrobus����������\�P. greggii������������

7RWDO��GH�OD�SURGXFFLyQ�����������

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D� OD�QRUPD� �10;�$$�����6&),��������(O�
YLYHUR� VH� HQFXHQWUD� XELFDGR� MXQWR� FRQ� RFKR� YLYHURV� IRUHVWDOHV�� FRQ� GLIHUHQWH�
WHFQRORJtD��FRPR�SURGXFFLyQ�HQ�FRQWHQHGRU�\�EROVD��/D�GLVWULEXFLyQ�GH�ORV�PyGXORV�GH�
SURGXFFLyQ�GH�SODQWD�HVWi�PX\�GLVSHUVD�H�LQWHUFDODGD�FRQ�RWURV�YLYHURV��'H�DFXHUGR�D�
OD� QRUPD� HVWH� YLYHUR� FXPSOH� FRQ� FLHUWRV� FULWHULRV� TXH� VH� VHxDODQ� HQ� OD�PLVPD�� (Q�
FXDQWR�D�OD�FRQGLFLyQ�ILWRVDQLWDULD�VH�REVHUYy�OD�SUHVHQFLD�GH�SODJDV�GXUDQWH�HO�FLFOR�
GH�SURGXFFLyQ�GH�SODQWD������������/RV�GDxRV�RFDVLRQDGRV�SRU�HO�KRQJR�Fusarium�
IXHURQ�GHO��������VLHQGR�HO�GREODPLHQWR�GHO�iSLFH�HQ�Pinus greggii��P. leiophylla�\�P. 
pseudostrobus�HO�VtQWRPD�PiV�FRP~Q�HQ�HO�YLYHUR��VH�REVHUYy�VLQ�GDxR�DSDUHQWH�D�P. 
ayacahuite.�/D�SUHVHQFLD�GH�OD�PRVFD�IXQJRVD�IXH�QXOD�HQ�ODV�FXDWUR�HVSHFLHV�GH�SLQR��

�

�

mailto:dg554404@gmail.com
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/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /D�VHPLOOD�GH�SLQR�HV�DGTXLULGD�FRQ�HO�&��$OHMDQGUR�0RWD�5LYHUD�TXLHQ�FXHQWD�FRQ�
ORV�SHUPLVRV�GH�6(0$51$7�SDUD�OD�UHFROHFFLyQ�GH�JHUPRSODVPD�IRUHVWDO�SDUD�OD�
UHIRUHVWDFLyQ�FRQ�ILQHV�GH�FRQVHUYDFLyQ�R�UHVWDXUDFLyQ��(O�JHUPRSODVPD�SURYLHQH�
GH�ORV�PXQLFLSLRV�,[WDFDPD[WLWODQ�\�6WD��0DUtD�=RWROWHSHF�GHO�HVWDGR�GH�3XHEOD���

6XVWUDWR��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O�VXVWUDWR�XWLOL]DGR�HV�SHDW�PRVV� �������DJUROLWD� �������YHUPLFXOLWD� ������\�
DVHUUtQ��������HVWH�QR�VH�HVWHULOL]D�\�QR�VH�UHDOL]D�QLQJ~Q�DQiOLVLV�ILWRSDWROyJLFR��
1R�KDQ�WHQLGR�SUREOHPDV�ILWRVDQLWDULRV�DO�XWLOL]DU�HVWD�PH]FOD�GH�VXVWUDWR��SHUR�
WDPSRFR�VH�UHXWLOL]D�SDUD�HO�VLJXLHQWH�FLFOR�GH�SURGXFFLyQ���
�

ÿ� (O� FRQWHQHGRU� HV� FKDUROD� UtJLGD� GH� SROLHVWLUHQR� GH� ��� FDYLGDGHV�� /RV�
FRQWHQHGRUHV�VH� ODYDQ�FRQ�XQD�PH]FOD�GH�FORUR����/��\� MDEyQ�VXVSHQGLGR�HQ�
����OLWURV�GH�DJXD��VH�VHFDQ�\�GHVSXpV�VH�SDVDQ�SRU�XQD�VROXFLyQ�GH�IXQJLFLGD�
7HFWR������J��HQ�����OLWURV�GH�DJXD�GXUDQWH���PLQXWR����
�

ÿ� /D�DSOLFDFLyQ�GH�IHUWLOL]DQWHV�VH�OOHYD�D�FDER�HQ�ORV�PHVHV�GH�DJRVWR�GH������D�
MXQLR� GH� ������ (Q� OD� HWDSD� GH� FUHFLPLHQWR� �DJRVWR� D� RFWXEUH�� VH� DSOLFD� XQ�
LQLFLDGRU�����������FRQ�XQD�GRVLV�GH������D������J�/��(Q�OD�HWDSD�GH�GHVDUUROOR�
VH�DSOLFD�����������QRYLHPEUH�D�PDU]R��D�XQD�GRVLV�GH�����D�����J�/��(Q�OD�HWDSD�
GH� OLJQLILFDFLyQ� ���������� D� XQD� GRVLV� GH� �� D� ���� J�/�� $GHPiV�� VH� DSOLFD�
RVPRFRWH�FRPR�IHUWLOL]DQWH�GH�OLEHUDFLyQ�OHQWD�D�XQD�GRVLV�GH���NJ����FKDURODV���
�

ÿ� (O�DJXD�XWLOL]DGD�HV�GH�PDQDQWLDO�FRQ�XQ�S+�GH�����\�VH�EDMD�D�����SDUD�HO�ULHJR��
QR� KD\� SUREOHPDV� GH� DOFDOLQLGDG�� (O� ULHJR� VH� DSOLFD� GH� DFXHUGR� D� ODV�
QHFHVLGDGHV�GH�OD�HVSHFLH��(Q�WHPSRUDGD�GH�FDORU�HO�ULHJR�VH�UHDOL]D�GLDULR�\�HQ�
pSRFDV�FRQ�DPELHQWH�K~PHGR�GRV�YHFHV�SRU�VHPDQD��

3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�HO�YLYHUR�

ÿ� (O� YLYHUR� FXHQWD� FRQ� XQD� ELWiFRUD� GRQGH� VH� UHJLVWUD� OD� SpUGLGD� GH� SODQWD�
RFDVLRQDGD� SRU� SODJDV� \� HQIHUPHGDGHV�� VLHQGR� HO� KRQJR� Fusarium� HO� TXH�
RFDVLRQD�XQD�SpUGLGD�GH�SODQWD�GH�DOUHGHGRU�GHO�����\�HQ�PHQRU�JUDGR�HO�KRQJR�
Botrytis��$GXOWRV�GH�OD�PRVFD�IXQJRVD�HVWiQ�SUHVHQWHV�GXUDQWH�OD�PD\RU�SDUWH�
GHO�FLFOR�GH�SURGXFFLyQ�GH�SODQWD�GH�SLQR��SHUR�QR�FDXVD�XQ�GDxR�VLJQLILFDWLYR�
HQ�SODQWD��
�
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0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� /D�PRVFD�IXQJRVD�HVWi�SUHVHQWH�HQ�ORV����PHVHV�GHO�DxR�HQ�EDMD�SREODFLyQ�VLQ�
OOHJDU�D�FDXVDU�GDxR�HQ�OD�SODQWD��KD\�PD\RU�SREODFLyQ�HQ�ORV�PHVHV�GH�DEULO�D�MXQLR�
HQ� OD� HWDSD� GHVDUUROOR� GH� OD� SODQWD�� \� VH� GHWHFWD� HQ� HO� YLYHUR� FXDQGR� KD\�
GREODPLHQWR�GH�OD�SODQWD�\�SXGULFLyQ�GH�OD�UDt]��/DV�HVSHFLHV�GH�SLQR�PiV�VHQVLEOHV�
DO�DWDTXH�GH�OD�PRVFD�IXQJRVD�VRQ�OD�GH�FUHFLPLHQWR�FHVSLWRVR��Pinus montezumae 
\�P.�hartwegii��\�HQ�PHQRU�JUDGR�P. greggii��FUHFLPLHQWR�UiSLGR���(O�LQFUHPHQWR�GH�
OD� SREODFLyQ� GH� PRVFD� IXQJRVD� VH� SURGXFH� FXDQGR� KD\� PD\RU� KXPHGDG� HQ� HO�
DPELHQWH�GHO�YLYHUR��
�

ÿ� (Q� HO� ������ GH� PDQHUD� H[SHULPHQWDO� VH� HVWDEOHFLHURQ� WUDPSDV� DPDULOODV� D� XQD�
GLVWDQFLD�GH����P�FRQ�HYDOXDFLRQHV�GLDULDV� \�VH�GHWHUPLQy�TXH� OD�SUHVHQFLD�GH�
PRVFD�IXQJRVD�HUD�PX\�HVFDVD�VLQ�OOHJDU�D�DSOLFDU�DOJ~Q�LQVHFWLFLGD�SDUD�VX�FRQWURO� 

'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium 

ÿ� /DV� VHPLOODV� GH� SLQR� UHFLEHQ� XQ� WUDWDPLHQWR� SUHJHUPLQDWLYR� GH� UHPRMR� HQ� DJXD�
GXUDQWH����K��SRVWHULRUPHQWH�VH�GHVLQIHFWD�FRQ�FORUR�D�XQD�GRVLV�GH����P/�SRU�FDGD�
���/�GH�DJXD�GXUDQWH���PLQXWRV��VH�ODYDQ���YHFHV�FRQ�DJXD�IUtD�\�VH�GHMDQ�VHFDU�
GXUDQWH�XQD�KRUD��$QWHV�GH�OD�VLHPEUD��OD�VHPLOOD�VH�LPSUHJQD�FRQ�7HFWR����P/���/�
GH�DJXD��GXUDQWH���K��/D�VHPLOOD�QR�HV�DQDOL]DGD�SDUD�GHWHFWDU� OD�SUHVHQFLD�GH�
SDWyJHQRV���
�

ÿ� (O�SHULRGR�GH�VLHPEUD�VH�OOHYD�DFDER�GH�MXOLR�D�DJRVWR��3DUD�Pinus greggii�LQLFLD�HO�
��� GH� MXOLR� \� WHUPLQD� HO� �� GH� DJRVWR�� P. ayacahuite� ��� DO� ��� GH� DJRVWR��� P. 
pseudostrobus�����DO����GH�MXOLR��\�P. leiophylla�����DO����GH�MXOLR���/D�VLHPEUD�HV�
GLUHFWD�HQ�P. greggii, P. leiophylla, P. pseudostrobus�\�OD�HVSHFLH�P. ayacahuite�HV�
OD�~QLFD�TXH�VH�VLHPEUD�HQ�DOPiFLJR��
�

ÿ� /RV�VtQWRPDV�FDXVDGRV�SRU�Fusarium�HV�HO�GREODPLHQWR�GHO�EURWH�SULQFLSDO�HQ�OD�
HWDSD�GH�GHVDUUROOR�GH� OD�SODQWD�FRQ�XQD� LQFLGHQFLD�GHO������(O�PD\RU�GDxR�GHO�
KRQJR�RFXUUH�HQ� ORV�PHVHV�GH�DEULO� D�DJRVWR��GRQGH�KD\�PD\RU�KXPHGDG�HQ�HO�
DPELHQWH��3DUD�HO�FRQWURO�GH�OD�HQIHUPHGDG�VH�DSOLFD�HO�IXQJLFLGD�7KLDEHQGD]RO�����
J���� /� GH� DJXD�� R� 3URSDPRFDUE� ��� J��� /� GH� DJXD�� FDGD� �� GtDV�� 1R� VH� HQYtDQ�
PXHVWUDV� GH� SODQWD� HQIHUPD� D� XQ� ODERUDWRULR� SDUD� GHWHUPLQDU� OD� HVSHFLH� GH�
Fusarium.��
�

ÿ� (O� YLYHUR� FXHQWD� FRQ� XQ� iUHD� GH� LQFLQHUDFLyQ� SDUD� SODQWD� PXHUWD� \� XQ� VLWLR� GH�
DLVODPLHQWR�SDUD�UHFXSHUDFLyQ�GH�OD�SODQWD�HQIHUPD��

�
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,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O�YLYHUR�FXHQWD�FRQ�XQ�DOPDFpQ�GH�SODJXLFLGDV��HO�YLYHULVWD�GHVFRQRFH�VL� ORV�
SODJXLFLGDV�HVWiQ�DXWRUL]DGRV�SDUD�XVR�IRUHVWDO��/RV�SURGXFWRV�FDGXFDGRV�VRQ�
OOHYDGRV�SRU�HO�GXHxR�GHO�YLYHUR�DO�FHQWUR�GH�DFRSLR�GH�HQYDVHV�YDFtRV��
�

ÿ� (O�YLYHULVWD�FXHQWD�FRQ�LQIRUPDFLyQ�SDUD�HO�PDQHMR�GH�SODJDV�\�HQIHUPHGDGHV�
�IROOHWRV��PDQXDOHV�\�OLEURV���
�

ÿ� /D�LQIUDHVWUXFWXUD�FXHQWD�FRQ�OD�VHxDOL]DFLyQ�DGHFXDGD�SDUD�FDGD�HVSHFLH�GH�
SLQR��SHUR�QR�KD\�VHxDOL]DFLyQ�HQ�ODV�iUHDV�GH�DFFHVR�UHVWULQJLGR�HQ�HO�YLYHUR��
&XHQWDQ� FRQ�PDOOD� DQWLiILGRV� \� IDOGyQ�� SHUR� QR� KD\� WDSHWH� ILWRVDQLWDULR� SDUD�
HYLWDU� OD� HQWUDGD� GH� SDWyJHQRV� D� ODV� ]RQDV� GH� SURGXFFLyQ�� (O� VXHOR� LQWHULRU�
SUHVHQWD�XQ�EXHQ�GUHQDMH�VLQ�HQFKDUFDPLHQWRV�GH�DJXD�\�QR�HVWi�FXELHUWR�FRQ�
*URXQG� &RYHU�� (O� YLYHULVWD� FXHQWD� FRQ� HO� HTXLSR� \� KHUUDPLHQWDV� SDUD� XVR�
H[FOXVLYR�GHO�YLYHUR��
�

ÿ� /D�PDOOD�GH�FXOWLYR�HV�UHWUiFWLO�\�VH�PDQWLHQH�FXELHUWD�OD�SODQWD�KDVWD�ORV���PHVHV�
GH�HGDG��OXHJR�VH�UHWLUD�WRWDOPHQWH�HQ�HO�PHV�GH�PDU]R���

0XHVWUHR� GH� Fusarium� \� PRVFD� IXQJRVD� HQ� YLYHUR� \� WRPD� GH� GDWRV� SDUD� HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

(Q� HO� YLYHUR� 7HRUiQ� 3URGXFWRUHV� )RUHVWDOHV�� ODV� HVSHFLHV� GH�Pinus ayacahuite��P. 
greggii��P. leiophylla�\�P. pseudostrobus�SUHVHQWDQ�XQD�FRQGLFLyQ�ILWRVDQLWDULD�EXHQD��
VLQ� GDxR�DSDUHQWH�SRU� SODJDV�R�HQIHUPHGDGHV�� /D�SpUGLGD� GH� SODQWD�SRU� GDxRV� GH�
SODJDV�\�SRU�FDYLGDGHV�YDFtDV�HV�PHQRU�GHO�����)LJXUD�����\�FRQ�XQD�H[LVWHQFLD�GH�
SODQWD�HQ�ODV�FXDWUR�HVSHFLHV�GH�SLQR�GH�����HQ�P. pseudostrobus�\�PD\RU�DO�����HQ�
P. ayacahuite��P. greggii�\�P. leiophylla��6LQ�HPEDUJR��VH�REVHUYy�XQ�GREODPLHQWR�GHO�
iSLFH� HQ�P. greggii��P. leiophylla� \�P. pseudostrobus� FRQ� XQD� LQFLGHQFLD�PX\� EDMD�
�)LJXUD���E��G�\���E���(Q�PD\RU�Q~PHUR�GH�SODQWDV�DIHFWDGDV�SRU�HVWH�PDUFKLWDPLHQWR�
GHO�iSLFH�IXH�HQ�ORV�FRQWHQHGRUHV�FRQ�SODQWDV�GH����FP�GH�DOWXUD�GH�P. greggii,�GRQGH�
HO�IROODMH�SUHVHQWy�XQD�FRORUDFLyQ�GH�YHUGH�DPDULOOHQWR�D�URML]R��HO�GDxR�VH�SUHVHQWy�GH�
PDQHUD�GLVJUHJDGD�GH�XQD�D�GRV�SODQWDV�SRU�]RQD�GH�PXHVWUHR��(O�WpFQLFR�GHO�YLYHUR�
GHVFRQRFH�SRUTXH�VH�GD�HVWD�FRQGLFLyQ�GH�GDxR�HQ�ODV�WUHV�HVSHFLHV�GH�SLQR��(Q�OD�
VXSHUILFLH�GHO�VXVWUDWR�KD\�PXVJR�\�PDOH]DV�� ODV�FXDOHV�VRQ�HOLPLQDGDV�GH�PDQHUD�
PDQXDO�� (O� VXVWUDWR� XWLOL]DGR� HQ� HO� YLYHUR� HV� SHDW� PRVV� ������� DJUROLWD� �������
YHUPLFXOLWD�������\�DVHUUtQ��������(Q�HO�FDVR�GH�P. ayacahuite�FRQ�XQD�DOWXUD�GH����
FP��VX�HVWDGR�ILWRVDQLWDULR�HV�EXHQD�VLQ�SUHVHQFLD�GH�PDUFKLWDPLHQWR�GH�OD�SODQWD�SRU�
Fusarium�R�ODUYDV�GH�OD�PRVFD�IXQJRVD��)LJXUD���F��G���(Q�HO�YLYHUR�OD�SODQWD�HVWi�OLEUH�
GH�PDOOD�VRPEUD��VH�DSOLFD�HO�ULHJR�GH�DFXHUGR�DO�UHTXHULPLHQWR�GH�OD�HVSHFLH��HO�VXHOR�
LQWHULRU�SUHVHQWD�XQ�EXHQ�GUHQDMH��QR�KD\�HQFKDUFDPLHQWRV��\�HVWi�OLEUH�GH�PDOH]DV��
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(Q� DOJXQRV� FRQWHQHGRUHV� FRQ� ODV� HVSHFLHV� GH� Pinus ayacahuite�� P. greggii \� P. 
pseudostrobus� SUHVHQWDURQ�XQD� FRQGLFLyQ�GH� FUHFLPLHQWR�PX\� OHQWR�� H[FHSWR�HQ�P. 
leiophylla��GRQGH�OD�DOWXUD�SURPHGLR�IXH�GH����FP��)LJXUD������(Q�HVWDV�WUHV�HVSHFLHV�
GH�SLQR��OD�DOWXUD�SURPHGLR�GRQGH�VH�SUHVHQWy�HVWD�FRQGLFLyQ�IXH�GH���D���FP��(O�WpFQLFR�
UHVSRQVDEOH�GHO�YLYHUR�QRV�FRPHQWy�TXH�DO�ILQDO�GHO�FLFOR�GH�SURGXFFLyQ�GH�OD�SODQWD��
HVWDV�SXHGHQ�OOHJDU�DOFDQ]DU�OD�DOWXUD�UHTXHULGD�SDUD�OD�VDOLGD�DO�FDPSR���

 

)LJXUD� ���� 3RUFHQWDMH� GH� SpUGLGD� GH� SODQWD� SURYRFDGR� SRU� Fusarium� �VHPLOOD� QR�
JHUPLQDGD�\�SOiQWXOD�HQIHUPD��HQ�HO�YLYHUR�7HRUiQ�3URGXFWRUHV�)RUHVWDOHV��FLFOR�GH�
SURGXFFLyQ�����������  

�

�

�

�

�

�

P. greggii P. pseudostrobus P. ayacahuite P. leiophylla
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)LJXUD�����3URGXFFLyQ�GH�SODQWD�\�PDUFKLWDPLHQWR�GHO�iSLFH�HQ��D��E��Pinus greggii 
\��F��G��P. leiophylla��UHVSHFWLYDPHQWH��HQ�HO�YLYHUR�7HRUiQ�3URGXFWRUHV�)RUHVWDOHV��
FLFOR�GH�SURGXFFLyQ�����������  

�

D�
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)LJXUD�����P.�pseudostrobus��D��3URGXFFLyQ�GH�SODQWD�\�E��PDUFKLWDPLHQWR�GHO�iSLFH��
F��G��3ODQWD�GH�P. ayacahuite� VLQ�GDxR�DSDUHQWH�SRU�SODJDV��HQ�HO�YLYHUR�7HRUiQ�
3URGXFWRUHV�)RUHVWDOHV��FLFOR�GH�SURGXFFLyQ������������

D� E�

G�F�
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)LJXUD� ���� $FKDSDUUDPLHQWR� HQ�� D�� Pinus greggii;� E�� P. leiophylla;� F�� P. 
pseudostrobus�� \� G�� FUHFLPLHQWR� QRUPDO� GH� P. ayacahuite; HQ� HO� YLYHUR� 7HRUiQ�
3URGXFWRUHV�)RUHVWDOHV��FLFOR�GH�SURGXFFLyQ������������

�

D� E�

F� G�
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9LYHUR�0LOLWDU�)RUHVWDO�=LPDSiQ�

1RPEUH�GHO�9LYHUR���9LYHUR�)RUHVWDO�0LOLWDU�=LPDSiQ���

'RPLFLOLR��&DPSR�0LOLWDU����%��&RORQLD�&HQWUR�=LPDSiQ��+LGDOJR��0p[LFR��

7HOpIRQR���������������

5HSUHVHQWDQWH�OHJDO��&DSLWiQ�GH�&DEDOOHUtD�&pVDU�7ULQLGDG�9i]TXH]��

5HVSRQVDEOH�WpFQLFR��(GXDUGR�5DQJHO�*XWLpUUH]���

&RUUHR�HOHFWUyQLFR��UDQJOB�#KRWPDLO�FRP��

&RRUGHQDGDV���

)HFKD��GH�YLVLWD�����GH�MXQLR�GH�������VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH� OD� HQFXHVWD��'U��2PDU�$OHMDQGUR�3pUH]�9HUD� \�5DPyQ�+XJR�

2QWLYHURV�3DOPD��

7LSR�GH�SURGXFFLyQ��&KDUROD�GH�SOiVWLFR����FDYLGDGHV�GH�����P/��

(VSHFLHV� GH� SLQR� HYDOXDGDV� FRQ� VX�PHWD� GH� SURGXFFLyQ��Acacia farnesiana 

���������� Pinus cembroides� ����������� P. greggii� ��������� \� Prosopis laevigata 

���������� 

7RWDO��GH�OD�SURGXFFLyQ����������SODQWDV��

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D�OD�QRUPD��10;�$$�����6&),��������(O�
9LYHUR�)RUHVWDO�0LOLWDU�=LPDSiQ�HV�XQR�GH�ORV�YLYHURV�IRUHVWDOHV�TXH�FXHQWD�FRQ�OD�
FHUWLILFDFLyQ�EDMR� OD�QRUPD�PH[LFDQD�10;�$$�����6&),������SDUD� OD�SURGXFFLyQ�
GH� SODQWD� FRQ� HVWiQGDUHV� GH� FDOLGDG� FRQ� HO� ILQ� GH� DVHJXUDU� OD� VXSHUYLYHQFLD� \�
GHVDUUROOR� HQ� ODV� UHIRUHVWDFLRQHV� \� SODQWDFLRQHV� IRUHVWDOHV�� 6LQ� HPEDUJR�� KD\�
SpUGLGD�GH�SODQWD�SRU� IDFWRUHV�ELyWLFRV�\�DELyWLFRV� GXUDQWH�HO�FLFOR�GH�SURGXFFLyQ�
�����������(VWRV�IDFWRUHV�LQIOX\HQ�HQ�OD�JHUPLQDFLyQ�GH�OD�VHPLOOD��PXHUWH�GH�SODQWD�
HQ�GHVDUUROOR�R�HQ�OD�SUHVHQFLD�GH�SODJDV�\�HQIHUPHGDGHV��2WUR�WLSR�GH�SpUGLGD�GH�
SODQWD�GH�GHELy�D�ODV�FDYLGDGHV�YDFtDV�GH�ORV�FRQWHQHGRUHV�FRQ�XQ������HQ�Acacia 
farnesiana,� ����� HQ�P. greggii� \� HQ�PHQRU� JUDGR� HQ�P. cembroides \�Prosopis 
laevigata��$GHPiV�� KXER� OD� SUHVHQFLD�GHO� KRQJR�Fusarium� HQ�P. cembroides��P. 
greggii�\�Prosopis laevigata \�QXOD�HQ�Acacia farnesiana.  
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/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /DV�VHPLOODV�VRQ�DGTXLULGDV�FRQ�XQ�SURYHHGRU�SDUWLFXODU�TXH�FXHQWD�FRQ� ORV�
SHUPLVRV�GH�6(0$51$7�SDUD�OD�UHFROHFFLyQ�GH�JHUPRSODVPD�IRUHVWDO�SDUD�OD�
UHIRUHVWDFLyQ�FRQ�ILQHV�GH�FRQVHUYDFLyQ�R�UHVWDXUDFLyQ���
�

ÿ� /D�VHPLOOD�VH�DOPDFHQD�D�����&��

6XVWUDWR��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O�VXVWUDWR�XWLOL]DGR�HV�SHDW�PRVV��������DJUROLWD� �������YHUPLFXOLWD� ������\�
FRUWH]D�GH�SLQR��������HVWD�PH]FOD�QR�KD�SUHVHQWDGR�SUREOHPDV�GH�VDQLGDG�
SDUD� ODV� SODQWDV�� (O� VXVWUDWR� QR� VH� HVWHULOL]D�� QR� VH� OH� KDFHQ� HVWXGLRV�
ILWRSDWROyJLFRV�SDUD�GHWHUPLQDU�SRVLEOHV�DJHQWHV�SDWRJpQLFRV�\�QR�VH�UHXWLOL]D�
SDUD�HO�VLJXLHQWH�FLFOR�GH�SURGXFFLyQ���
�

ÿ� 6H� XWLOL]D� FKDUROD� UtJLGD� GH� SOiVWLFR� GH� ��� FDYLGDGHV� GH� ���� P/�� /RV�
FRQWHQHGRUHV�VRQ�ODYDGRV�FRQ�DJXD��FORUR�\�MDEyQ��SHUR�QR�VH�LPSUHJQDQ�FRQ�
KLGUy[LGR�GH�FREUH��
�

ÿ� 3DUD�OD�QXWULFLyQ�GH�OD�SODQWD�VH�DSOLFD�2VPRFRWH�FRPR�IHUWLOL]DQWH�GH�OLEHUDFLyQ�
OHQWD��
�

ÿ� (O�DJXD�HV�GH�SR]R�SURIXQGR�FRQ�XQ�S+�GH������QR� VH� WLHQHQ�SUREOHPDV�GH�
DOFDOLQLGDG��(O�ULHJR�VH�DSOLFD�D�OD�SODQWD�GH���D���YHFHV�SRU�VHPDQD���

3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�HO�YLYHUR�

ÿ� (O�YLYHUR�FXHQWD�FRQ�XQD�ELWiFRUD�SDUD�HO�UHJLVWUR�GH�ODV�DFWLYLGDGHV�GLDULDV�SDUD�
FDGD�HVSHFLH�GH�SLQR��(Q�HVWH�UHJLVWUR�QR�KD\�GDWRV�GH�SpUGLGD�GH�SODQWDV�SRU�
SODJDV�R�HQIHUPHGDGHV��6LQ�HPEDUJR��HQ�OD�HWDSD�GH�GHVDUUROOR�GH�OD�SODQWD�
KD\�GDxR�SRU�LQVHFWRV�FRPR�PRVFD�IXQJRVD��SXOJyQ��PRVFD�EODQFD�\�Fusarium�
FRQ�XQ�GDxR�PHQRU�DO������

0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (O�WpFQLFR�GHO�YLYHUR�KD�GHWHFWDGR�DGXOWRV�GH�OD�PRVFD�IXQJRVD�HQ�ORV�PHVHV�
GH� HQHUR� \� IHEUHUR� HQ� HO� FLFOR� GH� SURGXFFLyQ� ����������� (VWH� LQVHFWR� VH�
HQFXHQWUD�HQ�OD�HWDSD�GH�SUHJHUPLQDFLyQ�\�HO�GDxR�HV�PiV�HYLGHQWH�HQ�OD�HWDSD�
GH�GHVDUUROOR�GH�OD�SODQWD��FDXVDGR�FDPELRV�GH�FRORUDFLyQ�GHO�IROODMH�\�SXGULFLyQ�
GHO�FXHOOR�HQ� ODV�SOiQWXODV�GH�SLQR��KXL]DFKH��Acacia farnesiana�� \�PH]TXLWH�
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�Prosopis laevigata��� Pinus cembroides� WLHQH� XQ� KiELWR� GH� FUHFLPLHQWR�
FHVSLWRVR��OR�TXH�OD�KDFH�PiV�VXVFHSWLEOH�DO�DWDTXH�GH�OD�PRVFD�IXQJRVD��/DV�
PD\RUHV� SREODFLRQHV�GH�PRVFD� IXQJRVD� VH� SUHVHQWDQ� FXDQGR� H[LVWH�PD\RU�
KXPHGDG�HQ�HO�DPELHQWH��
�

ÿ� 3DUD�HO�PRQLWRUHR�GH� OD�PRVFD� IXQJRVD�VH� LQVWDODQ� WUDPSDV�DPDULOODV�D�XQD�
GLVWDQFLD� GH� �� P�� VH� UHYLVDQ� FDGD� �� GtDV� \� VH� UHPSOD]DQ� FDGD� ���� ODV�
SREODFLRQHV�VRQ�GH�DEXQGDQFLD�PHGLD��
�

ÿ� 3DUD� HO� FRQWURO� GH� OD� PRVFD� IXQJRVD� VH� DSOLFD� FRQ� SDULKXHOD� HO� LQVHFWLFLGD�
GLPHWRDWR�D�XQD�GRVLV�GH���/�SRU�FDGD������/�GH�DJXD����

'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium 

ÿ� /DV� VHPLOODV� GH� A. farnesiana \� P. laevigata� UHFLEHQ� XQ� WUDWDPLHQWR�
SUHJHUPLQDWLYR�GH� UHPRMR�HQ�DJXD�GXUDQWH����K��P. cembroides� �� GtDV� \�P. 
greggii� �� K� SDUD� KXPHGHFHU� OD� WHVWD� GH� OD� PLVPD�� 1R� VH� UHDOL]DQ� DQiOLVLV�
ILWRSDWROyJLFRV�D�OD�VHPLOOD���
�

ÿ� (O�FDOHQGDULR�GH�VLHPEUD�HV�GH�VHSWLHPEUH�D�DEULO��/D�VLHPEUD�HV�GLUHFWD�\�VH�
FRORFDQ���VHPLOODV�SRU�FDYLGDG��/D�~QLFD�HVSHFLH�TXH�VH�VLHPEUD�HQ�DOPiFLJR�
HV�P. laevigata��
�

ÿ� (O�SULQFLSDO�SUREOHPD�HQ�HO�YLYHUR�HV�GDPSLQJ�RII�FDXVDGR�SRU�Fusarium��HO�FXDO�
LQGXFH�HO�GREODPLHQWR�GHO�EURWH�SULQFLSDO��FRQ�XQD�LQFLGHQFLD�GH������(O�PD\RU�
GDxR�RFXUUH�HQ�OD�HWDSD�GH�SRVWHPHUJHQFLD�\�GXUDQWH�HO�GHVDUUROOR�GH�OD�SODQWD�
HQ�ORV�PHVHV�GH�HQHUR�\�IHEUHUR��(Q�ORV�SULPHURV�VtQWRPDV�VH�DSOLFD�Bacillus 
subtilis \� VH� DSOLFD�HO� IXQJLFLGD�7HFWR�D�XQD�GRVLV� GH�����J�����/�GH�DJXD��
DPERV�SURGXFWRV�VRQ�DSOLFDGR�FRQ�SDULKXHOD��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ�XQ�iUHD�GH�LQFLQHUDFLyQ�SDUD�SODQWD�HQIHUPD�\�XQ�VLWLR�GH�
DLVODPLHQWR�SDUD�UHFXSHUDFLyQ�GH�OD�SODQWD���

,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O� YLYHUR� QR� FXHQWD� FRQ� XQ� DOPDFpQ� GH� SODJXLFLGDV�� HO� UHVSRQVDEOH� WpFQLFR�
FRQVLGHUD� TXH� ORV� SURGXFWRV� QR� HVWiQ� DXWRUL]DGRV� SDUD� XVR� IRUHVWDO�� /RV�
SURGXFWRV�FDGXFDGRV� \�HQYDVHV�YDFtRV� VRQ� LQFLQHUDGRV��SUHYLDPHQWH�VH� OHV�
KDFH�HO�WULSH�ODYDGR��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ� LQIRUPDFLyQ�SDUD�HO�PDQHMR�GH�SODJDV� \�HQIHUPHGDGHV�
�IROOHWRV��PDQXDOHV�\�OLEURV����
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ÿ� /D� LQIUDHVWUXFWXUD� FXHQWD� FRQ� OD� VHxDOL]DFLyQ� DGHFXDGD� SDUD� FDGD� HVSHFLH��
SHUR� QR� KD\� VHxDOL]DFLyQ� GH� iUHDV� GH� DFFHVR� UHVWULQJLGR�� FXHQWD� FRQ�PDOOD�
DQWLiILGRV��IDOGyQ�\�WDSHWH�ILWRVDQLWDULR�FRQ�XQD�VROXFLyQ�GH�FORUR�FRPHUFLDO����
/�����/�GH�DJXD��HQ�OD�SXHUWD�SULQFLSDO�GHO�YLYHUR�\�HQ�OD�]RQD�GH�FDUJD��(O�VXHOR�
LQWHULRU� SUHVHQWD� XQ� EXHQ� GUHQDMH� \� QR� HVWi� FXELHUWR� FRQ�*URXQG� &RYHU�� (O�
HTXLSR�\�KHUUDPLHQWDV�VRQ�GH�XVR�H[FOXVLYR�GHO�YLYHUR��
�

ÿ� /D� PDOOD� GH� FXOWLYR� HV� UHWUiFWLO� \� VH� UHWLUD� GH� DFXHUGR� D� ODV� FRQGLFLRQHV�
DPELHQWDV�SUHVHQWHV�GH�FDGD�GtD�GXUDQWH�WRGR�HO�FLFOR�GH�SURGXFFLyQ��

0XHVWUHR�GH�Fusarium� \�PRVFD� IXQJRVD�HQ�YLYHUR�\� WRPD�GH�GDWRV�SDUD�HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

/D�SpUGLGD�GH�SODQWD�SRU�SODJDV�HQ�HO�FLFOR�GH�SURGXFFLyQ�����������HQ�HO�YLYHUR�
0LOLWDU�)RUHVWDO�=LPDSiQ�VRQ�PHQRUHV�DO������VLQ�HPEDUJR��H[LVWH�GH���D������GH�
DXVHQFLD� GH� SODQWD� HQ� ODV� FDYLGDGHV� GH� ORV� FRQWHQHGRUHV�� ODV� HVSHFLHV� PiV�
DIHFWDGDV�VRQ�Acacia farnesiana \�P. greggii� �)LJXUD������/D�H[LVWHQFLD�GH�SODQWD�
GHSHQGLHQGR�GH�OD�HVSHFLH��YD�GH�XQ����KDVWD�XQ�������/DV�SULQFLSDOHV�UD]RQHV�GH�
DXVHQFLD� GH� SODQWD� HQ� ODV� FDYLGDGHV� GH� ORV� FRQWHQHGRUHV� IXHURQ�� VHPLOOD� QR�
JHUPLQDGD�\�GDxRV�SRU�ODERUHV�FXOWXUDOHV��(Q�HO�PXHVWUHR�VH�REVHUYy�GREODPLHQWR�
GHO�EURWH�SULQFLSDO��DPDULOODPLHQWR�\�IROODMH�URML]R�HQ�P. cembroides��P. greggii��)LJXUD�
���\�����\�PX\�HVFDVD�PXHUWH�HQ�Prosopis laevigata �)LJXUD������HVWRV�VtQWRPDV�
VRQ�PX\�VLPLODUHV�D�ORV�LQGXFLGRV�SRU�HO�KRQJR�Fusarium��3DUD�Acacia farnesiana 
QR� VH� REVHUYy� QLQJ~Q� WLSR� GH� VtQWRPDV� R� VLJQRV� LQGXFLGRV� SRU� DOJ~Q� SDWyJHQR�
�)LJXUD������/D�SUHVHQFLD�GH�DGXOWRV�R�DOJ~Q�HVWDGLR�ODUYDULR�GH�OD�PRVFD�IXQJRVD�
HQ�OD�UDt]�R�WDOOR�GH�ODV�SODQWDV�IXH�QXOD��/D�DXVHQFLD�GHO�LQVHFWR�SXHGH�VHU�GHELGR�
D�TXH�H[LVWH�SRFD�KXPHGDG�HQ�HO� VXVWUDWR�� HQ�HO� VXHOR� LQWHULRU� GHO� YLYHUR� \� QXOD�
SUHVHQFLD� GH� PDOH]DV� TXH� VLUYHQ� FRPR� KRVSHGDQWHV� GHO� LQVHFWR�� /D� PDOH]DV� \�
SODQWDV�GDxDGDV�VRQ�HOLPLQDGDV�PDQXDOPHQWH�GXUDQWH�WRGR�HO�FLFOR�GH�SURGXFFLyQ�
SDUD�HYLWDU�TXH�VLUYDQ�FRPR�KRVSHGDQWHV�SDUD�OD�PRVFD�IXQJRVD�R�SDWyJHQRV��(O�
VXHOR� LQWHULRU� WLHQH� XQ� EXHQ� GUHQDMH� \� HVWi� FXELHUWR� FRQ� JUDYLOOD� SDUD� HYLWDU� OD�
SUHVHQFLD�GH�PDOH]DV�\�IRUPDFLyQ�GH�HQFKDUFDPLHQWRV��3DUD�UHGXFLU�OD�SUHVHQFLD�
GH�SDWyJHQRV�FRPR�Fusarium��OD�PDOOD�GH�FXOWLYR�VH�PDQWLHQH�DELHUWD�GXUDQWH�HO�GtD�
GHSHQGLHQGR�GH�ODV�FRQGLFLRQHV�DPELHQWDOHV��(Q�OD�HQWUDGD�HO�YLYHUR��VH�FXHQWD�FRQ�
XQD� ]RQD�GH�GHVLQIHFFLyQ� \� XQ� WDSHWH� ILWRVDQLWDULR� WDQWR�HQ� OD� HQWUDGD�GHO�YLYHUR�
FRPR�HQ�OD�GH�ODV�LQVWDODFLRQHV�GH�OD�]RQD�PLOLWDU��)LJXUD���D��E�\�F���(Q�JHQHUDO��ODV�
DSOLFDFLRQHV�SDUD�HO�FRQWURO� GH�SODJDV�VH�HPSOHDQ�PRFKLODV�\� SDULKXHODV� �)LJXUD�
��G����

�
�
�
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)LJXUD� ���� 3RUFHQWDMH� GH� SODQWDV� GDxDGDV� SRU� SODJDV� HQ� HO� FLFOR� GH� SURGXFFLyQ�
����������HQ�HO�YLYHUR�0LOLWDU�)RUHVWDO�=LPDSiQ��+LGDOJR��0p[LFR��

�
�

��
��
��
��
��
��
��
��

P. greggii P. cembroides Acacia
farnesiana

Prosopis
leavigata

3p
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D�
��

�
9LYHUR�0LOLWDU�=LPDSiQ
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)LJXUD�����3ODQWD�VDQD�GH�+XL]DFKH��Acacia farnesiana��FRQ�DXVHQFLD�GH�SODQWD�HQ�
ODV�FDYLGDGHV�GH�ORV�FRQWHQHGRUHV�HQ�HO�0LOLWDU�)RUHVWDO�=LPDSiQ��+LGDOJR��0p[LFR��
FLFOR�GH�SURGXFFLyQ������������

D�

E�
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)LJXUD�����Pinus cembroides�FRQ�GDxR�SRU�Fusarium�\�DXVHQFLD�GH�SODQWD�HQ�ODV�
FDYLGDGHV� GH� ORV� FRQWHQHGRUHV� HQ� HO� YLYHUR� 0LOLWDU� )RUHVWDO� =LPDSiQ�� +LGDOJR��
0p[LFR��FLFOR�GH�SURGXFFLyQ������������
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)LJXUD� ���� Pinus greggii� FRQ� GDxRV� SRU� Fusarium� \� DXVHQFLD� GH� SODQWD� HQ� ODV�
FDYLGDGHV� GH� ORV� FRQWHQHGRUHV� HQ� HO� YLYHUR� 0LOLWDU� )RUHVWDO� =LPDSiQ�� +LGDOJR��
0p[LFR��FLFOR�GH�SURGXFFLyQ������������
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)LJXUD� ���� Prosopis laevigata� FRQ� DXVHQFLD� GH� SODQWD� HQ� ODV� FDYLGDGHV� GH� ORV�
FRQWHQHGRUHV�\�HVFDVD�SUHVHQFLD�GH�Fusarium�HQ�HO�YLYHUR�0LOLWDU�)RUHVWDO�=LPDSiQ��
+LGDOJR��0p[LFR��FLFOR�GH�SURGXFFLyQ������������
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)LJXUD�����=RQDV�GH�GHVLQIHFFLyQ��D���WDSHWH�VDQLWDULR��E�\�F��\�HTXLSR�GH�DSOLFDFLyQ�
GH�SURGXFWRV�SODJXLFLGDV��SDULKXHODV���
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9LYHUR�3XHEOR�1XHYR�

1RPEUH�GHO�9LYHUR���(MLGR�3HxXHODV�3XHEOR�1XHYR���

'RPLFLOLR��'RPLFLOLR�&RQRFLGR��/RFDOLGDG�3HxXHODV�3XHEOR�1XHYR��&KLJQDKXDSDQ��

3XHEOD��0p[LFR��

7HOpIRQR�������������

5HSUHVHQWDQWH�OHJDO��%DOGRPHUR�2UWHJD�2UWHJD��

5HVSRQVDEOH�WpFQLFR��5RGROIR�5DPtUH]�+HUQiQGH]���

&RUUHR�HOHFWUyQLFR��YLYHURIRUHVWDOQXHYR#\DKRR�FRP�P[�

&RRUGHQDGDV���

)HFKD�GH�YLVLWD�����GH�MXQLR�GH�������VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH� OD� HQFXHVWD��'U��2PDU�$OHMDQGUR�3pUH]�9HUD� \�5DPyQ�+XJR�

2QWLYHURV�3DOPD��

7LSR�GH�SURGXFFLyQ��&KDUROD�UtJLGD�GH�SROLHVWLUHQR�GH����FDYLGDGHV�GH�����P/��

(VSHFLHV� GH� SLQR� HYDOXDGDV� FRQ� VX� PHWD� GH� SURGXFFLyQ�� Pinus ayacahuite 

����������P. greggii �����������P. montezumae �����������P. patula� ����������P. 

pseudostrobus ���������\�P. teocote ����������

7RWDO�GH�OD�SURGXFFLyQ����������SODQWDV��

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D�OD�QRUPD��10;�$$�����6&),��������(O�
9LYHUR�(MLGR�3HxXHODV�3XHEOR�1XHYR�FXPSOH�FRQ�ORV�FULWHULRV�TXH�H[LJH�OD�QRUPD�
PH[LFDQD�10;�$$�����6&),������SDUD�OD�SURGXFFLyQ�GH�SODQWD�FRQ�HVWiQGDUHV�GH�
FDOLGDG�FRQ�HO�ILQ�GH�DVHJXUDU�OD�VXSHUYLYHQFLD�\�GHVDUUROOR�HQ�ODV�UHIRUHVWDFLRQHV�\�
SODQWDFLRQHV�IRUHVWDOHV��/D�FRQGLFLyQ�GH�VDOXG�GH�OD�SODQWD�GH�SLQR�HV�EXHQD��VLQ�
GDxRV�HYLGHQWHV�SRU�SODJDV�R�HQIHUPHGDGHV�\�FRQ�XQD�H[LVWHQFLD�GH�SODQWD�GH�XQ�
������+D\�DXVHQFLD�GH�SODQWD�HQ�ODV�FDYLGDGHV�GH�ORV�FRQWHQHGRUHV�QR�PD\RUHV�
GHO�����GHELGR�D�IDFWRUHV�ELyWLFRV�R�DELyWLFRV���

�
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/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /DV�VHPLOODV�VRQ�FROHFWDGDV�GH�VX�iUHD�VHPLOOHUD��VHFFLRQDGDV�\�VHFDGDV�HQ�
ODV� LQVWDODFLRQHV� GHO� YLYHUR� (MLGR� 3HxXHODV� 3XHEOR� 1XHYR�� (VWDV� VRQ�
DOPDFHQDGDV�HQ�FiPDUD�IUtD�D����&���(Q�OD�VHOHFFLyQ�GH�VHPLOOD�KD\�GDxRV�SRU�
ODYDV�GH�OD�DYLVSD�GHO�JpQHUR�Megastigmus��VLQ�OOHJDU�D�DSOLFDU�XQD�PHGLGD�GH�
FRQWURO�TXtPLFR��/D�VHPLOOD�UHFLEH�XQ�WUDWDPLHQWR�SUHJHUPLQDWLYR�TXH�FRQVWD�GH�
UHPRMDUOD�SRU����K�D�����&�HQ�DJXD��GHVSXpV�VH�DSOLFD�HO�IXQJLFLGD�7HFWR�D�XQD�
GRVLV�GH���J���/�GH�DJXD�GXUDQWH����PLQ��

6XVWUDWRV��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O� VXVWUDWR� QR� VH� HVWHULOL]D�� QR� VH� UHXWLOL]D� \� QR� KDQ� WHQLGR� SUREOHPDV� GH�
VDQLGDG�� OD� PH]FOD� HVWi� FRPSXHVWD� GH� SHDW� PRVV� ������� DJUROLWD� �������
YHUPLFXOLWD�������\�DVHUUtQ��������1R�VH�UHDOL]DQ�DQiOLVLV�ILWRSDWROyJLFRV�SDUD�
GHWHUPLQDU�SRVLEOHV�DJHQWHV�SDWRJpQLFRV��DQWHV�GH�VX�XVR��
�

ÿ� (O� HQYDVH� HV� FKDUROD� UtJLGD� GH� SROLHVWLUHQR� GH� ��� FDYLGDGHV� �����P/��� /RV�
FRQWHQHGRUHV� VRQ� ODYDGRV� FRQ� DJXD� \� MDEyQ�� FRQ� D\XGD� GH� XQ� FHSLOOR� SDUD�
HOLPLQDU�ODV�LPSXUH]DV��3DUD�OD�LPSUHJQDFLyQ�VH�XWLOL]D�+LGURFXS��+LGUy[LGR�GH�
&REUH��\�XQ�VHOODGRU��HVWD�VROXFLyQ�SXHGH�XVDUVH�HQ�GRV�FRQFHQWUDFLRQHV�������
/�GH�+LGURFXS����/�GH�VHOODGRU�\����/�GH�DJXD���������NJ�GH�FREUH����/�GH�VHOODGRU�
\����/�GH�DJXD��/D�LPSUHJQDFLyQ�GH�ORV�FRQWHQHGRUHV�HV�SRU�LQPHUVLyQ�HQ�OD�
VROXFLyQ��
�

ÿ� 3DUD�OD�QXWULFLyQ�GH�OD�SODQWD�VH�DSOLFD�2VPRFRWH�FRPR�IHUWLOL]DQWH�GH�OLEHUDFLyQ�
OHQWD�D�XQD�GRVLV�GH���NJ�P��\�XQ�IHUWLOL]DQWH�OtTXLGR��0LFURPD[��D�XQD�GRVLV�GH�
����J�P���
�

ÿ� (O�DJXD�HV�GH�PDQDQWLDO�FRQ�XQ�S+�GH������QR�WLHQHQ�SUREOHPDV�GH�DOFDOLQLGDG��
(O�ULHJR�HV�FDGD�WHUFHU�GtD�\�HQ�pSRFD�GH�FDORU�HV�GLDULR���

3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�HO�YLYHUR�

ÿ� (O� YLYHUR� FXHQWD� FRQ�XQD�ELWiFRUD�SDUD�HO� UHJLVWUR� GH� ODV�DFWLYLGDGHV�GLDULDV�
OOHYDGDV�D�FDER�HQ�FDGD�HVSHFLH�GH�SLQR��(Q�HO�UHJLVWUR�QR�KD\�GDWRV�GH�SpUGLGD�
GH�SODQWDV�SRU�SODJDV�R�HQIHUPHGDGHV��6LQ�HPEDUJR��HQ�OD�HWDSD�GH�GHVDUUROOR�
GH�OD�SODQWD�KD\�GDxRV�SRU�ODUYDV�GH�LQVHFWRV�\�KRQJRV��Fusarium�\�Botrytis���
GHQWUR�GH� ORV�KRQJRV�HO�GH�PD\RU� LPSRUWDQFLD�HV�Fusarium�FRQ�SpUGLGDV�GH�
SODQWD�PHQRUHV�DO������
�
�
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0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (O�WpFQLFR�GHO�YLYHUR�KD�GHWHFWDGR�DGXOWRV�GH�OD�PRVFD�IXQJRVD�HQ�ORV�PHVHV�
GH�DEULO�\�PD\R�HQ�HO�FLFOR�GH�SURGXFFLyQ������������+D\�PD\RU�SREODFLyQ�GHO�
LQVHFWR� HQ� OD� HWDSD� GH� GHVDUUROOR� GH� OD� SODQWD�� HO� GDxR� TXH� RFDVLRQD� HV� HO�
GREODPLHQWR�GHO� WDOOR�HQ� ODV�SOiQWXODV�GH�SLQR��/DV�SREODFLRQHV�GH� OD�PRVFD�
IXQJRVD� SXHGHQ� YHUVH� LQFUHPHQWDGDV� FXDQGR� H[LVWH� PD\RU� KXPHGDG� HQ� HO�
DPELHQWH��
�

ÿ� 1R�VH�HPSOHDQ�ODV�WUDPSDV�DPDULOODV�SHJDMRVDV�SDUD�HO�PRQLWRUHR�\�FDSWXUD�GH�
OD�PRVFD�IXQJRVD�GXUDQWH�HO�FLFOR�GH�SURGXFFLyQ�GH�SODQWD��
�

ÿ� 3DUD�HO�FRQWURO�GH�OD�PRVFD�IXQJRVD��VH�DSOLFD�HQ�IRUPD�DOWHUQDGD�FDGD����GtDV�
ORV�LQVHFWLFLGDV�&RQILGRU��,PLGDFORSULG��\�'HFLV�)RUWH��'HOWDPHWULQD��D�UD]yQ�GH�
��P/���/�GH�DJXD��(VWRV�SURGXFWRV�VH�SXHGHQ�DSOLFDU�FRQ�PRFKLOD�R�D�WUDYpV�
GHO�VLVWHPD�GH�ULHJR�����

'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�

ÿ� /DV�VHPLOODV�GH�SLQR�UHFLEHQ�XQ�WUDWDPLHQWR�SUHJHUPLQDWLYR�GH�UHPRMR�HQ�DJXD�
GXUDQWH����K��'HVSXpV��VH�OH�DSOLFD�HO�ELRIXQJLFLGD�D�EDVH�GH�Trichoderma�\�
EDFWHULDV�EHQpILFDV��%DFWLYD��D�XQD�GRVLV�GH���J���NJ�GH�VHPLOOD��/D�VHPLOOD�QR�
HV�DQDOL]DGD�SDUD�GHWHUPLQDU�OD�SUHVHQFLD�GH�SDWyJHQRV�HQ�XQ�ODERUDWRULR�GH�
GLDJQyVWLFR��
�

ÿ� /D�VLHPEUD�VH� UHDOL]D�GH� MXOLR�D�QRYLHPEUH�� OD�FXDO�HV�GH�PRGR�GLUHFWR�\�VH�
GHSRVLWDQ� �� VHPLOODV� SRU� FDYLGDG� HQ� P. ayacahuite�� P. montezumae� \� P. 
pseudostrobus��6H�VLHPEUD�HQ�DOPiFLJRV�PyYLOHV�D�P. greggii��P. patula�\�P. 
teocote��
�

ÿ� (O� SULQFLSDO� SUREOHPD� GH� VDQLGDG� HQ� HO� YLYHUR� HV� GDPSLQJ�RII� FDXVDGR� SRU�
Fusarium��HO�FXDO�LQGXFH�HO�GREODPLHQWR�GHO�EURWH�SULQFLSDO�\�VX�GDxR�HV�PHQRU�
DO������(O�PD\RU�GDxR�RFXUUH�HQ�OD�HWDSD�GH�GHVDUUROOR�GH�OD�SODQWD�HQ�ORV�PHVHV�
GH�MXQLR�\�MXOLR��(Q�ORV�SULPHURV�VtQWRPDV�VH�DSOLFD�FDGD�PHV�HQ�IRUPD�DOWHUQDGD�
ORV�IXQJLFLGDV�6SRUWDN��3URFORUD]��\�'DFRQLO��&ORURWDORQLO��D�XQD�GRVLV�GH���P/���
/�GH�DJXD��/D�DSOLFDFLyQ�VH�KDFH�D�WUDYpV�GHO�VLVWHPD�GH�ULHJR��
�

ÿ� (O� YLYHUR� FXHQWD� FRQ� XQ� iUHD� GH� LQFLQHUDFLyQ� SDUD� SODQWD� HQIHUPD�� SHUR� QR�
H[LVWH�iUHD�GH�DLVODPLHQWR�SDUD�UHFXSHUDFLyQ�GH�OD�SODQWD���

,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O� YLYHUR� QR� FXHQWD� FRQ� XQ� DOPDFpQ� GH� SODJXLFLGDV�� HO� UHVSRQVDEOH� WpFQLFR�
FRQVLGHUD� TXH� ORV� SURGXFWRV� HVWiQ� DXWRUL]DGRV� SDUD� XVR� IRUHVWDO�� 1R� KD\�
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SURGXFWRV�FDGXFDGRV�\�ORV�HQYDVHV�YDFtRV�VRQ�GHSRVLWDGRV�HQ�FRQWHQHGRUHV��
D�GLFKRV�HQYDVHV�VH�OHV�KD�UHDOL]DGR�HO�WULSH�ODYDGR�SUHYLDPHQWH��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ� LQIRUPDFLyQ�SDUD�HO�PDQHMR�GH�SODJDV� \�HQIHUPHGDGHV�
�IROOHWRV��PDQXDOHV�\�OLEURV����
�

ÿ� /D�LQIUDHVWUXFWXUD�FXHQWD�FRQ�OD�VHxDOL]DFLyQ�DGHFXDGD�SDUD�FDGD�HVSHFLH��DVt�
FRPR�iUHDV�GH�DFFHVR�UHVWULQJLGDV��1R�FXHQWD�FRQ�PDOOD�DQWLiILDGRV��IDOGyQ�R�
WDSHWH�ILWRVDQLWDULR��(O�VXHOR�LQWHULRU�SUHVHQWD�XQ�EXHQ�GUHQDMH�\�HVWi�FXELHUWR�
FRQ�JUDYLOOD�URMD�R�*URXQG�&RYHU��(O�HTXLSR�\�KHUUDPLHQWDV�VRQ�GH�XVR�H[FOXVLYR�
GHO�YLYHUR��
�

ÿ� /D�PDOOD�GH�FXOWLYR�HV�UHWUiFWLO�\�OD�UHWLUD�D�ILQDOHV�GH�MXOLR�FXDQGR�OD�SODQWD�WLHQH�
GH���D���PHVHV�GH�HGDG���

0XHVWUHR�GH�Fusarium� \�0RVFD� IXQJRVD�HQ�YLYHUR�\� WRPD�GH�GDWRV�SDUD�HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

/D�SpUGLGD�GH�SODQWD�SRU�FDYLGDGHV�YDFtDV�HV�QR�PD\RU�GHO������)LJXUD�����HQ�HO�
FLFOR�GH�SURGXFFLyQ�����������HQ�HO�YLYHUR�(MLGR�3HxXHODV�3XHEOR�1XHYR�FRQ�XQD�
H[LVWHQFLD�GH�SODQWD�GHO�����HQ�WRGDV�ODV�HVSHFLHV�GH�SLQR��/D�DXVHQFLD�GH�SODQWD�
HQ� ODV� FDYLGDGHV�HV�SRU� VHPLOOD� QR�JHUPLQDGD�R�GDxRV�RFDVLRQDGRV�SRU� ODERUHV�
FXOWXUDOHV� GXUDQWH� HO� FLFOR� GH� SURGXFFLyQ�� (Q� HO� GLDJQyVWLFR� ILWRVDQLWDULR� QR� VH�
GHWHFWy�GDxRV�RFDVLRQDGRV�SRU�SODJDV�R�HQIHUPHGDGHV�TXH�DIHFWHQ�OD�VDOXG�GH�OD�
SODQWD��)LJXUD����\������/D�SUHVHQFLD�GH�PDOH]DV�HV�HVFDVD�HQ�ORV�FRQWHQHGRUHV�
FRQ�SODQWD��VH�FRQWURODQ�DSOLFDQGR�XQD�FDSD�GH�JUDYLOOD�URMD�VREUH�OD�VXSHUILFLH�QR�
PD\RU�GH���FP��)LJXUD���H���(Q�HO�VXHOR�LQWHULRU�WLHQH�XQ�EXHQ�GUHQDMH�\�KD\�]RQDV�
FXELHUWDV�FRQ�*URXQG�&RYHU�GRQGH�QR�FUHFHQ�PDOH]DV��)LJXUD���H��\�]RQDV�GRQGH�
KD\�PRGHUDGD�SUHVHQFLD�GH�PDOH]DV�WDQWR�HQ�SDVLOORV�R�GHEDMR�GH�ODV�SODWDEDQGDV��
VX�FRQWURO�VH�OOHYD�DFDER�HOLPLQiQGRODV�PDQXDOPHQWH��)LJXUD���I����I����
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)LJXUD�����3RUFHQWDMH�GH�SODQWDV�GDxDGDV�SRU�SODJDV�HQ�HO�FLFOR�GH�SURGXFFLyQ�
�����������HQ�HO�9LYHUR�3XHEOR�1XHYR��3XHEOD��0p[LFR��
�

�

�
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)LJXUD�����3ODQWDV�VDQDV�GH��D��E��Pinus ayacahuite \��F��G��P. greggii��H��6XSHUILFLH�
GHO� VXVWUDWR� FXELHUWD� FRQ� JUDYLOOD� URMD�� I�� %DMD� SUHYDOHQFLD� GH� PDOH]DV� EDMR� OD�
SODWDEDQGD� \� SDVLOORV�� HQ� HO� 9LYHUR� 3XHEOR� 1XHYR�� 3XHEOD�� 0p[LFR�� FLFOR� GH�
SURGXFFLyQ������������
�

D� E�

F� G�

H� I�
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)LJXUD�����3ODQWDV�VDQDV�GH��D��E��Pinus montezumae�\�F��G��P. pseudostrobus��H��
3DVLOOR�HQWUH�ODV�SODWDEDQGDV�FXELHUWR�FRQ�*URXQG�&RYHU��I��0XVJR�\�PDOH]DV�EDMR�
SODWDEDQGDV��HQ�HO�9LYHUR�3XHEOR�1XHYR��3XHEOD��0p[LFR��FLFOR�GH�SURGXFFLyQ������
������
�

�

�

�

�
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9LYHUR�3ODQWDFLRQHV�7HRWODOFR�

1RPEUH�GHO�9LYHUR���3ODQWDFLRQHV�7HRWODOFR��6�3�5��GH�5�,���

'RPLFLOLR�� 'RPLFLOLR� &RQRFLGR�� /RFDOLGDG� 7HRWODOFR�� 9LFHQWH� *XHUUHUR�� 3XHEOD��

0p[LFR��

7HOpIRQR�������������

5HSUHVHQWDQWH�OHJDO��-XDQ�&DUORV�7HSROH�$UPHQWD��

5HVSRQVDEOH�WpFQLFR��-XDQ�$QWRQLR�6RULDQR�0RUDOHV��

&RUUHR�HOHFWUyQLFR��[R\DWODQ�FDVWLOOR#KRWPDLO�FRP��

&RRUGHQDGDV���

)HFKD��GH�YLVLWD�����GH�MXQLR�GH�������VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH� OD� HQFXHVWD��'U��2PDU�$OHMDQGUR�3pUH]�9HUD� \�5DPyQ�+XJR�

2QWLYHURV�3DOPD��

7LSR�GH�SURGXFFLyQ��&KDUROD�GH����FDYLGDGHV�GH�����P/��

(VSHFLHV�GH�SLQR�HYDOXDGDV�FRQ�VX�PHWD�GH�SURGXFFLyQ��Pinus montezumae 

(����������P. oaxacana �����������P. patula ����������P. pseudostrobus �����������

7RWDO�GH�OD�SURGXFFLyQ����������SODQWDV��

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D�OD�QRUPD��10;�$$�����6&),��������(O�
YLYHUR� 3ODQWDFLRQHV� 7HRWODOFR� FXPSOH� FRQ� ORV� FULWHULRV� TXH� HVWDEOHFH� OD� QRUPD�
PH[LFDQD�10;�$$�����6&),������SDUD�OD�SURGXFFLyQ�GH�SODQWD�FRQ�HVWiQGDUHV�GH�
FDOLGDG�FRQ�HO�ILQ�GH�DVHJXUDU�OD�VXSHUYLYHQFLD�\�GHVDUUROOR�HQ�ODV�UHIRUHVWDFLRQHV�\�
SODQWDFLRQHV�IRUHVWDOHV��/D�FRQGLFLyQ�GH�VDOXG�HQ�OD�]RQD�GH�SURGXFFLyQ�GH�SODQWD�
HV� EXHQD�� QR� VH� REVHUYDURQ� SUREOHPDV� GH� SODJDV�� HQIHUPHGDGHV�� FRQ� HVFDVD�
SUHVHQFLD�GH�PXVJR�HQ�HO�VXVWUDWR�\�PDOH]DV�HQ�HO�VXHOR�LQWHULRU��/D�DXVHQFLD�GH�
SODQWD� HQ� ODV� FDYLGDGHV� GH� ORV� FRQWHQHGRUHV� YD� XQ� �� �� HQ� P. oaxacana� \� P. 
pseudostrobus������HQ�P. patula�\�KDVWD�XQ������HQ�P. montezumae���

�
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/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /DV�VHPLOODV�VRQ�DGTXLULGDV�FRQ�XQ�SURYHHGRU�SDUWLFXODU�TXLHQ�FXHQWD�FRQ�ORV�
SHUPLVRV�GH�6(0$51$7�SDUD�OD�UHFROHFFLyQ�GH�JHUPRSODVPD�IRUHVWDO�SDUD�OD�
UHIRUHVWDFLyQ�FRQ�ILQHV�GH�FRQVHUYDFLyQ�R�UHVWDXUDFLyQ��
�

ÿ� /D�VHPLOOD�QR�VH�DOPDFHQD�SDUD�HYLWDU�OD�SpUGLGD�GH�VX�FDSDFLGDG�JHUPLQDWLYD���

6XVWUDWRV��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O�VXVWUDWR�XWLOL]DGR�HV�SHDW�PRVV��������DJUROLWD� �������YHUPLFXOLWD� ������\�
DVHUUtQ��������$O�VXVWUDWR�QR�VH�OH�GD�XQ�WUDWDPLHQWR�SDUD�VX�HVWHULOL]DFLyQ��QR�
VH� OH� KDFH� QLQJ~Q� HVWXGLR� ILWRSDWROyJLFR� SDUD� GHWHUPLQDU� SRVLEOHV� DJHQWHV�
SDWRJpQLFRV�\�QR�VH�UHXWLOL]D�SDUD�HO�VLJXLHQWH�FLFOR�GH�SURGXFFLyQ��
�

ÿ� 6H� XWLOL]D� FKDUROD� UtJLGD� GH� SROLHVWLUHQR� GH� ��� FDYLGDGHV� GH� ���� P/�� /RV�
FRQWHQHGRUHV�VRQ�GHVLQIHFWDGRV�FRQ�DJXD�\�FORUR�DO�����\�QR�VH� LPSUHJQDQ�
FRQ�KLGUy[LGR�GH�FREUH��
�

ÿ� 3DUD�OD�IHUWLOL]DFLyQ�VH�DSOLFD�FRPR�LQLFLDGRU�OD�IyUPXOD���������D�XQD�GRVLV�GH�
����D�����J��HQ�GHVDUUROOR��OD�IyUPXOD����������D�XQD�GRVLV�GH�����D�����J��\�
ILQDOL]DGRU� OD� IyUPXOD� �������� D� XQD� GRVLV� GH� ���� D� ����� J�� FDGD� XQR� VRQ�
GLVXHOWRV�HQ�����OLWURV�GH�DJXD��&RPR�IHUWLOL]DQWH�GH�OLEHUDFLyQ�OHQWD��VH�DSOLFD�
0XOWLFRWH�D�XQD�GRVLV�GH���NJ��
�

ÿ� (O�DJXD�HV�GH�PDQDQWLDO�FRQ�XQ�S+�GH������QR�KD\�SUREOHPDV�GH�DOFDOLQLGDG��(O�
ULHJR�VH�DSOLFD�GH�DFXHUGR�D�ODV�QHFHVLGDGHV�GH�OD�HVSHFLH�\�OD�pSRFD�GHO�DxR���

3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�HO�YLYHUR�

ÿ� (O� YLYHUR� FXHQWD� FRQ� XQD� ELWiFRUD� GRQGH� KD\� XQ� UHJLVWUR� GH� ODV� DFWLYLGDGHV�
GLDULDV�OOHYDGDV�D�FDER�HQ�FDGD�HVSHFLH�GH�SLQR��6LQ�HPEDUJR��QR�KD\�UHJLVWUR�
GH�SpUGLGD�GH�SODQWD�SRU�SODJDV�R�HQIHUPHGDGHV�HQ�HVWH�FLFOR�GH�SURGXFFLyQ��

0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (O�WpFQLFR�GHO�YLYHUR�QR�KD�GHWHFWDGR�ODUYDV�R�DGXOWRV�GH�OD�PRVFD�IXQJRVD�HQ�
HO� FLFOR� GH�SURGXFFLyQ� �����������3RU� WDO�PRWLYR�� GHVFRQRFH� ORV�GDxRV�TXH�
RFDVLRQD�HQ�OD�SODQWD��ORV�PHVHV�HQ�ORV�TXH�VH�SUHVHQWD�OD�PRVFD��HV�GXUDQWH�
OD�HWDSD�GH�GHVDUUROOR�GH�OD�SODQWD�HQ�HVSHFLHV�GH�SLQR�PiV�VXVFHSWLEOHV��

ÿ� 1R�VH�FRORFDQ�WUDPSDV�DPDULOODV�SDUD�HO�PRQLWRUHR�\�FDSWXUD�GH�LQVHFWRV�SODJD�
HQ�OD�]RQD�GH�SURGXFFLyQ�GH�SODQWD���
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'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�

ÿ� /DV�VHPLOODV�GH�SLQR�UHFLEHQ�XQ�WUDWDPLHQWR�SUHJHUPLQDWLYR�GH�UHPRMR�HQ�DJXD�
GXUDQWH����K��3RVWHULRUPHQWH�VH�DSOLFD�HO�IXQJLFLGD�&DSWiQ�D�XQD�GRVLV�GH����
P/�����/�GH�DJXD��/D�VHPLOOD�QR�VH�DQDOL]D�HQ�XQ� ODERUDWRULR�GH�GLDJQyVWLFR�
SDUD�OD�GHWHFFLyQ�GH�SDWyJHQRV��
�

ÿ� /D�VLHPEUD�VH�LQLFLD�HQ�HO�PHV�GH�MXOLR��/D�VLHPEUD�HV�GLUHFWD�\�VH�FRORFDQ���
VHPLOODV�SRU�FDYLGDG�\�QR�KD\�VLHPEUD�HQ�DOPiFLJR��
�

ÿ� (O�'DPSLQJ�RII�FDXVDGR�SRU�Fusarium,� LQGXFH�XQ�DPDULOODPLHQWR�HQ�HO�IROODMH�
HQ�ODV�SODQWDV�GH�SLQR�\�SXHGH�DIHFWDU�KDVWD�HQ�XQ�����GH�OD�SURGXFFLyQ��(O�
KRQJR� VH� SXHGH� HQFRQWUDU� HQ� OD� HWDSD� GH� SRVWHPHUJHQFLD� HQ� HO� PHV� GH�
VHSWLHPEUH��(VWD�HQIHUPHGDG�VH�FRQWUROD�DSOLFDQGR�3UHYLFXU��3URSDPRFDUE��\�
'HURVDO��&DUEHQGD]LP��HQ�ORV�SULPHURV�VtQWRPDV�GH�OD�HQIHUPHGDG��UHDOL]DQGR�
��DSOLFDFLRQHV�DOWHUQDGDV�\�GHVSXpV�VH�KDFHQ�GRV�DSOLFDFLRQHV�GH�7HFWR��
�

ÿ� (O�YLYHUR�QR�FXHQWD�FRQ�XQ�iUHD�GH�LQFLQHUDFLyQ�SDUD�SODQWD�HQIHUPD�QL�XQ�VLWLR�
GH�DLVODPLHQWR�SDUD�UHFXSHUDFLyQ�GH�OD�SODQWD��

,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (Q�HO�YLYHUR�KD\�XQ�DOPDFpQ�GH�SODJXLFLGDV��HO�UHVSRQVDEOH�WpFQLFR�FRQVLGHUD�
TXH� ORV� SURGXFWRV� HVWiQ� DXWRUL]DGRV� SDUD� XVR� IRUHVWDO�� /RV� SURGXFWRV�
FDGXFDGRV�\�HQYDVHV�YDFtRV�VRQ�SHUIRUDGRV�H�LQFLQHUDGRV��SUHYLDPHQWH�D�ORV�
HQYDVHV�VH�OHV�KDFH�HO�WULSH�ODYDGR��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ� LQIRUPDFLyQ�SDUD�HO�PDQHMR�GH�SODJDV� \�HQIHUPHGDGHV�
�OLEURV�\�PDQXDOHV���
�

ÿ� /D� LQIUDHVWUXFWXUD� FXHQWD� FRQ� OD� VHxDOL]DFLyQ� DGHFXDGD� SDUD� FDGD� HVSHFLH��
SHUR� QR� KD\� VHxDOL]DFLyQ� GH� iUHDV� GH� DFFHVR� UHVWULQJLGR�� QR� KD\� PDOOD�
DQWLiILGRV�QL�IDOGyQ�\�WDPSRFR�KD\�WDSHWH�ILWRVDQLWDULR�HQ�OD�HQWUDGD�GHO�YLYHUR��
(O�VXHOR�LQWHULRU�SUHVHQWD�XQ�EXHQ�GUHQDMH��SHUR�QR�HVWi�FXELHUWR�FRQ�*URXQG�
&RYHU��(O�HTXLSR�\�KHUUDPLHQWDV�VRQ�GH�XVR�H[FOXVLYR�GHO�YLYHUR��
�

ÿ� /D�PDOOD�GH�FXOWLYR�HV�UHWUiFWLO�\�SHUPLWH�OD�HQWUDGD�GH�OD�OX]��VH�UHWLUD�HQ�HO�PHV�
GH�PD\R�FXDQGR�OD�SODQWD�WLHQH�XQD�HGDG�GH����PHVHV��
�

�
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0XHVWUHR�GH�Fusarium� \�0RVFD� IXQJRVD�HQ�YLYHUR�\� WRPD�GH�GDWRV�SDUD�HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

(Q� HO� YLYHUR� 3ODQWDFLRQHV� 7HRWODOFR�� OD� DXVHQFLD� GH� SODQWD� YD� GH� XQ� ���� HQ�P. 
oaxacana�\�P. pseudostrobus��XQ�����HQ�P. patula�\�XQ������HQ�P. montezumae�
�)LJXUD����� \� VLQ� GDxR�DSDUHQWH�SRU�'DPSLQJ�RII� HQ� ODV� FXDWUR�HVSHFLHV�GH�SLQR�
�)LJXUD������������\������1R�VH�REVHUYDURQ�ODUYDV�R�DGXOWRV�GH�OD�PRVFD�IXQJRVD�HQ�
UDtFHV�R�WDOOR�HQ�ODV�HVSHFLHV�GH�SLQR��(Q�HO�VXVWUDWR�KD\�OLJHUD�SUHVHQFLD�GH�PXVJR�
HQ�DOJXQDV�HVSHFLHV�GH�SLQR��)LJXUD���E����F���HQ�SDVLOORV�KD\�PDOH]DV�FUHFLHQGR�
EDMR�OD�SODWDEDQGDV�\�SDVLOORV��)LJXUD���G����F�\���D��E���(O�VXHOR�LQWHULRU�SUHVHQWD�
XQ� OLJHUD�SHQGLHQWH��HVWi�FXELHUWR�SRU�DUHQLOOD� URMD�\�HQ�FLHUWDV�]RQDV�KD\� OLJHURV�
HQFKDUFDPLHQWRV� �)LJXUD� ��F��� 3DUD� PDQWHQHU� OLEUH� GH� PDOH]DV� VH� UHDOL]DQ�
DFWLYLGDGHV�GH�HOLPLQDFLyQ�GH�PDQHUD�PDQXDO�GXUDQWH�WRGR�HO�FLFOR�GH�SURGXFFLyQ����

 

)LJXUD�����3ODQWD�FRQ�GDxRV�GH�SODJDV�HQ�SLQR�HQ�HO�YLYHUR�3ODQWDFLRQHV�
7HRWODOFR��3XHEOD��0p[LFR��FLFOR�GH�SURGXFFLyQ������������

�
�
�
�
�
�
�
�

�

�

��

��

��

��

P. patula P. pseudostrobus P. montezumae P. oaxacana
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)LJXUD�����Pinus montezumae: D��E��3ODQWD�VDQD��F��&DYLGDGHV�FRQ�DXVHQFLD�GH�
SODQWD��G��0DOH]DV�HQ�SDVLOORV��HQ�HO�YLYHUR�3ODQWDFLRQHV�7HRWODOFR��3XHEOD��0p[LFR��
FLFOR�GH�SURGXFFLyQ������������

D� E�

F� G�
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)LJXUD�����Pinus oaxacana:�D��3ODQWD�VDQD��E��)RUPDFLyQ�GH�PXVJR�HQ�DOJXQRV�
WXEHWHV��F��0DOH]DV�HQ�SDVLOORV��HQ�HO�YLYHUR�3ODQWDFLRQHV�7HRWODOFR��3XHEOD��0p[LFR��
FLFOR�GH�SURGXFFLyQ������������

D�

E� F�
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)LJXUD� ����Pinus patula: D�� E�� F�� VLQ� GDxR� SRU� SODJDV� QL� Fusarium� HQ� HO� YLYHUR�
3ODQWDFLRQHV�7HRWODOFR��3XHEOD��0p[LFR��FLFOR�GH�SURGXFFLyQ������������

D� E�

F�
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)LJXUD�����Pinus pseudostrobus��D��3ODQWD�VDQD��E��6XHOR� LQWHULRU�GHO�YLYHUR�FRQ�
PDOH]D�� F�� 0XVJR� HQ� HO� VXVWUDWR� GH� ORV� FHSHOORQHV�� HQ� HO� YLYHUR� 3ODQWDFLRQHV�
7HRWODOFR��3XHEOD��0p[LFR��FLFOR�GH�SURGXFFLyQ������������

�

�

�

�

F

D�

E� F�
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9LYHUR�(O�5LQFyQ��

1RPEUH�GHO�9LYHUR���(O�5LQFyQ�GHO�&HUUR�GH�6HEDVWRSRO�6�3�5��GH�5�/���

'RPLFLOLR�� 'RPLFLOLR� FRQRFLGR�� /RFDOLGDG� 6HEDVWRSRO�� &KLJQDKXDSDQ�� 3XHEOD��

0p[LFR��

7HOpIRQR��������������

5HSUHVHQWDQWH�OHJDO��0DUWKD�0XQJXtD�/HDO���

5HVSRQVDEOH�WpFQLFR��6DQWLDJR�0XQJXtD�/HDO��

&RUUHR�HOHFWUyQLFR��VDQLWLDB�����#KRWPDLO�FRP��PXQJLD�����#JPDLO�FRP��

&RRUGHQDGDV���

)HFKD��GH�YLVLWD�����GH�MXQLR�GH�������VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH� OD� HQFXHVWD��'U��2PDU�$OHMDQGUR�3pUH]�9HUD� \�5DPyQ�+XJR�

2QWLYHURV�3DOPD��

7LSR�GH�SURGXFFLyQ��&KDUROD�GH�SOiVWLFR�UtJLGR�GH����FDYLGDGHV������P/��\�GH�����

�������\����FDYLGDGHV������P/���

(VSHFLHV�GH�SLQR�HYDOXDGDV�FRQ�VX�PHWD�GH�SURGXFFLyQ��Juniperus deppeana 

����������Pinus greggii ����������P. teocote ����������P. pseudostrobus ����������\�

P. patula ����������

7RWDO�GH�OD�SURGXFFLyQ����������SODQWDV��

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D�OD�QRUPD��10;�$$�����6&),��������(O�
9LYHUR�(O�5LQFyQ� GHO�&HUUR� GH�6HEDVWRSRO� FXPSOH� FRQ� ORV� FULWHULRV� TXH� H[LJH� OD�
QRUPD� PH[LFDQD� 10;�$$�����6&),������ SDUD� OD� SURGXFFLyQ� GH� SODQWD� FRQ�
HVWiQGDUHV�GH�FDOLGDG�FRQ�HO� ILQ�GH�DVHJXUDU� OD�VXSHUYLYHQFLD�\�GHVDUUROOR�HQ� ODV�
UHIRUHVWDFLRQHV�\�SODQWDFLRQHV�IRUHVWDOHV��/D�FRQGLFLyQ�GH�VDOXG�GH�OD�SODQWD�GH�SLQR�
HV� EXHQD�� DO� FRQVLGHUDU� TXH� KD\� XQD� SpUGLGD� GH� SODQWD� SRU� GDxRV� GH�Fusarium 
PHQRU�DO�����\�DXVHQFLD�GH�SODQWD�GH�ODV�FDYLGDGHV�QR�PD\RU�DO������1R�VH�REVHUYy�
SUHVHQFLD�GH�PRVFD�IXQJRVD�QL�RWUDV�SODJDV�HQ�OD�SODQWD�HQ�GHVDUUROOR��DXQTXH�QR�
KD\�TXH�GHVFDUWDU�OD�SUHVHQFLD�GH�ODUYDV�GH�PRVFD�IXQJRVD�HQ�HO�VXVWUDWR��

mailto:sanitia_11111@hotmail.com
mailto:mungia79797@gmail.com
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/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /DV�VHPLOODV�VRQ�DGTXLULGDV�FRQ�XQ�SURYHHGRU�SDUWLFXODU�TXLHQ�FXHQWD�FRQ�ORV�
SHUPLVRV�GH�6(0$51$7�SDUD�OD�UHFROHFFLyQ�GH�JHUPRSODVPD�IRUHVWDO�SDUD�OD�
UHIRUHVWDFLyQ�FRQ�ILQHV�GH�FRQVHUYDFLyQ�R�UHVWDXUDFLyQ��
�

ÿ� /D�VHPLOOD�VH�DOPDFHQD�D����&�GXUDQWH���GtDV��

6XVWUDWR��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O� VXVWUDWR� HV� XQD� PH]FOD� FRPSXHVWD� SRU� SHDW� PRVV� ������� DJUROLWD� ������
YHUPLFXOLWD�������FRUWH]D�GH�SLQR�\�DVHUUtQ��������1R�VH�HVWHULOL]D�\�WDPSRFR�
VH�UHXWLOL]D�SDUD�FLFORV�GH�SURGXFFLyQ�FRQVHFXWLYRV��1R�KD�KD\�SUREOHPDV�GH�
VDQLGDG��
�

ÿ� 6H�XWLOL]D�FRQWHQHGRU�UtJLGR�GH�SOiVWLFR�GH����FDYLGDGHV������PO��\�GH���������
���\����FDYLGDGHV������PO���/RV�FRQWHQHGRUHV�VRQ�ODYDGRV�FRQ�FORUR�\�DJXD�
����/�����/��FRPR�PpWRGR�GH�GHVLQIHFFLyQ��SDUD�GHVSXpV�VHU�LPSUHJQDGRV�FRQ�
+LGUR�&REUH��+LGUy[LGR�GH�FREUH����NJ��\�HO�VHOODGRU�3LQWRPH[�����/��HQ�����/�
GH�DJXD��
�

ÿ� 3DUD�OD�QXWULFLyQ�GH�OD�SODQWD�VH�LQLFLD�FRQ�OD�IyUPXOD���������FRQ�XQD�GRVLV�GH�
��J�SRU�FDGD�OLWUR�GH�DJXD��HQ�GHVDUUROOR�VH�DSOLFD�HO�����������FRQ�OD�PLVPD�
GRVLV�\�SDUD�OD�ILQDOL]DFLyQ�VH�DSOLFD���������D�XQD�GRVLV�GH����J�SRU�FDGD����
OLWURV� GH� DJXD�� $GHPiV�� VH� DSOLFDQ� IHUWLOL]DQWHV� GH� OLEHUDFLyQ� OHQWD� FRPR�
2VPRFRWH�\�0XOWLFRWH�D�XQD�GRVLV�GH���NJ������/�GH�DJXD��GH�FDGD�XQR��$O�
PRPHQWR� GH� DSOLFDU� HO� 0XOWLFRWH� VH� DGLFLRQD� ���� NJ� GH� PLFURHOHPHQWRV�
�0LFURPD[���
�

ÿ� (O�DJXD�HV�GH�PDQDQWLDO�FRQ�XQ�S+�GH�����\�SDUD�HO�ULHJR�VH�EDMD�D������QR�WLHQH�
SUREOHPDV�GH�DOFDOLQLGDG��(O�ULHJR�VH�UHDOL]D�GH�DFXHUGR�D�ORV�UHTXHULPLHQWRV�
GH�OD�SODQWD��HQ�JHQHUDO��VH�ULHJD�GLDULR�GXUDQWH���PLQXWRV��

3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�HO�YLYHUR�

ÿ� (O�YLYHUR�FXHQWD�FRQ�XQD�ELWiFRUD�FRQ� ODV�DFWLYLGDGHV� OOHYDGDV�D�FDER�HQ�HO�
YLYHUR��VLQ�HPEDUJR��QR�KD\�UHJLVWUR�GH�OD�SpUGLGD�GH�SODQWD�SRU�HVSHFLH���

0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (O�WpFQLFR�GHO�YLYHUR�KD�GHWHFWDGR�DGXOWRV�GH�OD�PRVFD�IXQJRVD�HQ�OD�HWDSD�GH�
GHVDUUROOR�GH�OD�SODQWD�HQ�HO�PHV�GH�PD\R�GXUDQWH�HO�FLFOR�GH�SURGXFFLyQ������
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������6LQ�HPEDUJR�� QR�SXHGH�GLIHUHQFLDU� ORV�GDxRV� TXH�RFDVLRQD� OD�PRVFD�
IXQJRVD�QL�ORV�GH�Fusarium.�/D�HVSHFLH�PiV�VXVFHSWLEOH�D�DWDTXH�GH�OD�PRVFD�
IXQJRVD�HV�P. pseudostrobus.�
�

ÿ� 3DUD�PRQLWRUHDU� ODV� SREODFLRQHV� GH� OD�PRVFD� IXQJRVD�� VH� FRORFDQ� WUDPSDV�
DPDULOODV�D�XQD�GLVWDQFLD�GH����P��VH�UHYLVDQ�FDGD����GtDV�\�VH�UHPSOD]DQ�FDGD�
���GtDV��GRQGH�VH�REVHUYD�XQD�OLJHUD�DEXQGDQFLD��
�

ÿ� 3DUD� HO� FRQWURO� GH� OD� PRVFD� IXQJRVD� VH� DSOLFD� PHQVXDOPHQWH� HO� SURGXFWR�
$PSOLJR��&ORUDQWUDQLOLSURO���/DPEGD�FLKDORWULQ��D�XQD�GRVLV�GH������P/���/�GH�
DJXD��/D�DSOLFDFLyQ�VH�UHDOL]D�FRQ�DVSHUVRUD�PRWRUL]DGD�����/����

'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�

ÿ� /D� VHPLOOD� GH�SLQR� UHFLEH� XQ� WUDWDPLHQWR�SUHJHUPLQDWLYR�GH� UHPRMR�HQ�DJXD�
GXUDQWH����K�\�J. deppeana�SRU���GtDV��'HVSXpV��VH�OH�DSOLFD�HO�IXQJLFLGD�7HFWR�
D�XQD�GRVLV�GH���J���/�GH�DJXD�GXUDQWH���K��(Q�RFDVLRQHV�VH�DSOLFD�Trichoderma�
HQ�OXJDU�GHO�IXQJLFLGD��/D�VHPLOOD�QR�VH�DQDOL]D�SDUD�GHWHUPLQDU�OD�SUHVHQFLD�GH�
SDWyJHQRV��
�

ÿ� (O�FDOHQGDULR�GH�VLHPEUD�HV�GH�VHSWLHPEUH�D�HQHUR��/D�VLHPEUD�HV�GLUHFWD�\�VH�
FRORFDQ�GH���D���VHPLOODV�SRU�FDYLGDG��(Q�J. deppeana�VH�VLHPEUD�HQ�DOPiFLJR��
�

ÿ� /RV�VtQWRPDV�FDXVDGRV�SRU�HO�KRQJR�Fusarium VRQ�UHFRQRFLGRV�SRU�HO�WpFQLFR�
GHO�YLYHUR�FRPR�DPDULOODPLHQWR�\�GREODPLHQWR�GHO�EURWH�SULQFLSDO��/RV�GDxRV�
FDXVDGRV�SRU�HO�KRQJR�VRQ�PHQRUHV�DO�����\�VH�SUHVHQWD�HQ�HO�PHV�GH�PD\R��
3DUD�HO�FRQWURO�VH�DSOLFD�FDGD�PHV�ORV�IXQJLFLGDV��7RNDW������0HWDOD[LO��D�XQD�
GRVLV�GH���P/���/�GH�DJXD�\�3UHYLFXU��3URSDPRFDUE��D�XQD�GRVLV�GH�����P/���
/�GH�DJXD��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ�XQ�iUHD�GH�LQFLQHUDFLyQ�SDUD�SODQWD�HQIHUPD�SHUR�QR�KD\�
iUHD�GH�FXDUHQWHQD���

,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O� YLYHUR� FXHQWD� FRQ� XQ� DOPDFpQ� GH� SODJXLFLGDV�� HO� UHVSRQVDEOH� WpFQLFR�
FRQVLGHUD�TXH�ORV�SURGXFWRV�HVWiQ�DXWRUL]DGRV�SDUD�XVR�IRUHVWDO��/RV�SURGXFWRV�
FDGXFDGRV�\�HQYDVHV�YDFtRV�VRQ�HOLPLQDGRV�HQ�OD�EDVXUD��SUHYLDPHQWH�D�ORV�
HQYDVHV�VH�OHV�KDFH�HO�WULSH�ODYDGR��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ� LQIRUPDFLyQ�SDUD�HO�PDQHMR�GH�SODJDV� \�HQIHUPHGDGHV�
�IROOHWRV��PDQXDOHV�\�OLEURV���
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�
ÿ� /D� LQIUDHVWUXFWXUD� FXHQWD� FRQ� OD� VHxDOL]DFLyQ� DGHFXDGD� SDUD� FDGD� HVSHFLH��

SHUR� QR� KD\� VHxDOL]DFLyQ� HQ� iUHDV� GH� DFFHVR� UHVWULQJLGR�� FXHQWD� FRQ�PDOOD�
DQWLiILGRV��IDOGyQ�\�WDSHWH�ILWRVDQLWDULR����/�GH�FORUR�SRU�FDGD���/�GH�DJXD���(O�
VXHOR�LQWHULRU�SUHVHQWD�XQ�EXHQ�GUHQDMH��QR�HVWi�FXELHUWR�FRQ�*URXQG�&RYHU��(O�
HTXLSR�\�KHUUDPLHQWDV�VRQ�GH�XVR�H[FOXVLYR�GHO�YLYHUR��
�

ÿ� /D�PDOOD�DOXPLQL]DGD�GH�FXOWLYR�QR�VH�UHWLUD��OD�PDOOD�QHJUD�VH�UHWLUD�HQ�HO�PHV�
GH�MXQLR�FXDQGR�OD�SODQWD�WLHQH�GH���D���PHVHV�GH�HGDG��

0XHVWUHR�GH�Fusarium� \�0RVFD� IXQJRVD�HQ�YLYHUR�\� WRPD�GH�GDWRV�SDUD�HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

/D� SpUGLGD� GH� SODQWD� SRU� FDYLGDGHV� YDFtDV� HV� QR� PD\RU� DO� �� �� HQ� HO� FLFOR� GH�
SURGXFFLyQ�����������HQ�HO�YLYHUR�(O�5LQFyQ�GHO�&HUUR�GH�6HEDVWRSRO��)LJXUD�����
FRQ�XQD�H[LVWHQFLD�GH�SODQWD�PD\RU�GHO������HQ�WRGDV�ODV�HVSHFLHV��/D�DXVHQFLD�GH�
SODQWD� HQ� ODV� FDYLGDGHV� HV� SRU� VHPLOOD� QR� JHUPLQDGD�� GDxRV� RFDVLRQDGRV� SRU�
ODERUHV�FXOWXUDOHV�R�HOLPLQDFLyQ�GH�SODQWD�HQIHUPD�GXUDQWH�HO�FLFOR�GH�SURGXFFLyQ��
(Q�HO�GLDJQRVWLFR�ILWRVDQLWDULR�QR�VH�GHWHFWy�GDxRV�RFDVLRQDGRV�SRU�ODUYDV�R�DGXOWRV�
GH�PRVFD�IXQJRVD��HO�GDxR�SRU�Fusarium�IXH�PHQRU�DO�����HQ�Pinus greggii �)LJXUD�
�����P. teocote �)LJXUD�����\�P. pseudostrobus��)LJXUD������VLQ�GDxR�DSDUHQWH�HQ�J. 
deppeana �)LJXUD�����\�P. patula �)LJXUD������/D�SUHVHQFLD�GH�PDOH]DV�HV�HVFDVD�
HQ� ORV�FRQWHQHGRUHV�FRQ�SODQWD��VH�FRQWURODQ�DSOLFDQGR�XQD�FDSD�GH�JUDYLOOD� URMD�
VREUH�OD�VXSHUILFLH�R�VH�HOLPLQD�PDQXDOPHQWH��)LJXUD���F��G���(O�VXHOR�LQWHULRU�WLHQH�
XQD�OLJHUD�SHQGLHQWH��XQ�EXHQ�GUHQDMH�\�HVWi�FXELHUWR�FRQ�JUDYLOOD�URMD�SDUD�HYLWDU�XQ�
H[FHVLYR�FUHFLPLHQWR�GH�PDOH]DV�HQWUH�ORV�SDVLOORV�\�EDMR�ODV�SODWDEDQGDV��)LJXUD�
��H��I����H��I����I���(O�FRQWURO�GH�OD�PDOH]D�VH�UHDOL]D�GH�PDQHUD�PDQXDO��SDUD�HYLWDU�
TXH�VHDQ�KRVSHGDQWHV�GH�SODJDV�\�HQIHUPHGDGHV��
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)LJXUD� ���� 3RUFHQWDMH� GH� SODQWDV� GDxDGDV� SRU� SODJDV� HQ� HO� FLFOR� GH� SURGXFFLyQ�
����������HQ�HO�YLYHUR�(O�5LQFyQ�GHO�&HUUR�GH�6HEDVWRSRO��&KLJQDKXDSDQ��3XHEOD��
0p[LFR� 
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)LJXUD�����Juniperus deppeana: D��E��3ODQWD�VDQD��F��G��$XVHQFLD�GH�SODQWD�HQ�ODV�
FDYLGDGHV�GH� ORV� FRQWHQHGRUHV� \� UHFXEULPLHQWR�GH� OD� VXSHUILFLH� GHO� FHSHOOyQ� FRQ�
JUDYLOOD�URMD�SDUD�HYLWDU�HO�GHVDUUROOR�GH�PDOH]DV��HQ�HO�YLYHUR�(O�5LQFyQ�GHO�&HUUR�GH�
6HEDVWRSRO��&KLJQDKXDSDQ��3XHEOD��0p[LFR��FLFOR�GH�SURGXFFLyQ������������

D�

G�F�

E�
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)LJXUD�����Pinus greggii: D��3ODQWD�VDQD��E��$XVHQFLD�GH�SODQWD�HQ�FDYLGDGHV�GH�ORV�
FRQWHQHGRUHV�� F�� G�� (VFDVR� GDxR� SRU� Fusarium, SODQWD� FRQ� GREODPLHQWR� DSLFDO�
�IHFKD�URMD���HQ�HO�YLYHUR�(O�5LQFyQ�GHO�&HUUR�GH�6HEDVWRSRO��&KLJQDKXDSDQ��3XHEOD��
0p[LFR��FLFOR�GH�SURGXFFLyQ������������

D� E�

F� G�
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)LJXUD� ���� Pinus teocote: D�� E�� 3ODQWD� VDQD�� DXVHQFLD� GH� SODQWD� HQ� ORV�
FRQWHQHGRUHV��F��(VFDVR�GDxR�SRU�Fusarium�\�HPSOHR�GH�JUDYLOOD�HQ�OD�VXSHUILFLH�
GHO�FHSHOOyQ�SDUD�HYLWDU�HO�GHVDUUROOR�GH�PDOH]DV��G��3UHVHQFLD�GH�DOJXQDV�PDOH]DV�
HO�VXHOR� LQWHULRU��HQ�HO�YLYHUR�(O�5LQFyQ�GHO�&HUUR�GH�6HEDVWRSRO��&KLJQDKXDSDQ��
3XHEOD��0p[LFR��FLFOR�GH�SURGXFFLyQ������������

G�

D�

F�

E�
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)LJXUD�����Pinus pseudostrobus��D��E��3ODQWD�VDQD��F��$XVHQFLD�GH�SODQWD�HQ�ORV�
FRQWHQHGRUHV�� G�� 'DxRV� SRU� Fusarium; H�� 3DVLOOR� OLEUH� GH� PDOH]DV� \�
HQFKDUFDPLHQWRV�� I�� 3DVLOOR� FRQ� SUHVHQFLD� GH� DOJXQDV� PDOH]DV�� HQ� HO� YLYHUR� (O�
5LQFyQ� GHO� &HUUR� GH� 6HEDVWRSRO�� &KLJQDKXDSDQ�� 3XHEOD�� 0p[LFR�� FLFOR� GH�
SURGXFFLyQ������������

G�

D� E�

F�

I�H�
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)LJXUD�����Pinus patula:�D��'LDJQyVWLFR� ILWRVDQLWDULR� UHDOL]DGR�GXUDQWH� OD�YLVLWD�DO�
9LYHUR��E��3DQWD�VDQD��F��$XVHQFLD�GH�SODQWD�HQ�ORV�FRQWHQHGRUHV��G��H��'DxR�SRU�
Fusarium��I��3UHVHQFLD�GH�DOJXQDV�PDOH]DV�\�HQFKDUFDPLHQWRV�GH�DJXD�HQ�HO�VXHOR�
LQWHULRU�� HQ� HO� YLYHUR�(O�5LQFyQ�GHO�&HUUR�GH�6HEDVWRSRO��&KLJQDKXDSDQ��3XHEOD��
0p[LFR��FLFOR�GH�SURGXFFLyQ������������
�

�
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9LYHUR�,JQDFLR�3pUH]��4XHUpWDUR�

1RPEUH�GHO�9LYHUR��,JQDFLR�3pUH]���

'RPLFLOLR��&DUUHWHUD�0p[LFR���4XHUpWDUR��.P�������(MLGR�&DODPDQGD��(O�0iUTXH]��
4XHUpWDUR��

7HOpIRQR���

5HSUHVHQWDQWH�OHJDO��0D��2OJD�*XWLpUUH]��

5HVSRQVDEOH�WpFQLFR��(OHD]DU�+HUQiQGH]�%HUP~GH]���

&RUUHR�HOHFWUyQLFR��KHO\EHB�#KRWPDLO�FRP�

&RRUGHQDGDV���

)HFKD�YLVLWD�����GH�PD\R�GH�������VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD��

5HVSRQVDEOHV�GH�OD�HQFXHVWD��'U��9tFWRU�+XJR�0DUtQ�&UX]��'U��2PDU�$OHMDQGUR�
3pUH]�9HUD�\�5DPyQ�+XJR�2QWLYHURV�3DOPD��

7LSR�GH�SURGXFFLyQ��&KDUROD�GH��������\����FDYLGDGHV��

(VSHFLHV� GH� SLQR� HYDOXDGDV� FRQ� VX�PHWD� GH� SURGXFFLyQ��Pinus cembroides 
����������\�P. greggii������������

7RWDO�GH�OD�SURGXFFLyQ����������SODQWDV��

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D�OD�QRUPD��10;�$$�����6&),��������(O�
YLYHUR�,JQDFLR�3pUH]�FXPSOH�FRQ�OD�PD\RUtD�GH�ORV�FULWHULRV�TXH�HVWDEOHFH�OD�QRUPD�
PH[LFDQD�10;�$$�����6&),������SDUD�OD�SURGXFFLyQ�GH�SODQWD�FRQ�HVWiQGDUHV�GH�
FDOLGDG�FRQ�HO�ILQ�GH�DVHJXUDU�OD�VXSHUYLYHQFLD�\�GHVDUUROOR�HQ�ODV�UHIRUHVWDFLRQHV�\�
SODQWDFLRQHV�IRUHVWDOHV��6LQ�HPEDUJR��OD�VDQLGDG�VH�YH�DIHFWDGD�SRU�OD�SpUGLGD�GH�
SODQWD�D�FDXVD�GH�Fusarium HQ�XQ�����HQ�P. cembroides�\������HQ�P. greggii��(VWH�
KRQJR�FDXVD�HO�GREODPLHQWR�GHO�EURWH�SULQFLSDO��FDPELR�GH�FRORUDFLyQ�GHO�IROODMH�\�
PXHUWH�GH�OD�SODQWD�HQ�OD�HWDSD�GH�GHVDUUROOR��/D�SUHVHQFLD�GH�SODJDV�HV�QXOD��VLQ�
GDxR�SRU�OD�PRVFD�IXQJRVD�HQ�DPEDV�HVSHFLHV�GH�SLQR��/D�SUHVHQFLD�GH�PDOH]DV�
HV�PX\�HVFDVD��HV�HOLPLQDGD�\�TXHPDGD���

�

�

�

�
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/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /DV�VHPLOODV�GH�SLQR�IXHURQ�DGTXLULGDV�FRQ�XQ�SURYHHGRU�SDUWLFXODU�TXH�FXHQWD�
FRQ�ORV�SHUPLVRV�GH�6(0$51$7�SDUD�OD�UHFROHFFLyQ�GH�JHUPRSODVPD�IRUHVWDO�
SDUD�OD�UHIRUHVWDFLyQ�FRQ�ILQHV�GH�FRQVHUYDFLyQ�R�UHVWDXUDFLyQ��
�

ÿ� /D�VHPLOOD�VH�UHIULJHUD�D����&�SRU�XQ�SHULRGR�GH���GtDV��PLHQWUDV�VH�SUHSDUD�HO�
VXVWUDWR�SDUD�OD�VLHPEUD��OR�DQWHULRU��SDUD�HYLWDU�GLVPLQXLU�OD�JHUPLQDFLyQ�GH�OD�
VHPLOOD��

6XVWUDWR��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�SDUD�ULHJR�

ÿ� (O�VXVWUDWR�XWLOL]DGR�HV�SHDW�PRVV��������DJUROLWD��������FRUWH]D�GH�SLQR�������
\� ILEUD� GH� FRFR� ������� QR� VH� HVWHULOL]D� \� QR� VH� OH� UHDOL]D� QLQJ~Q� DQiOLVLV�
ILWRSDWROyJLFR�� (Q� HO� FLFOR� GH� SURGXFFLyQ� GH� SODQWD� ����������� QR� VH� KDQ�
SUHVHQWDGR�SUREOHPDV�GH�VDQLGDG�UHODFLRQDGR�FRQ�HO�VXVWUDWR��VLQ�HPEDUJR��HQ�
HO�FLFOR�GH�SURGXFFLyQ������������KXER�SUHVHQFLD�GH�Fusarium�FRQ�XQD�SpUGLGD�
GHO������GH�OD�SURGXFFLyQ�GH�SODQWD��(O�VXVWUDWR�QR�VH�UHXWLOL]D�SDUD�VLJXLHQWHV�
FLFORV�GH�SURGXFFLyQ��
�

ÿ� (O� FRQWHQHGRU� HV� FKDUROD� UtJLGD� GH� SOiVWLFR� GH� ���� ��� \� ��� FDYLGDGHV�� /RV�
FRQWHQHGRUHV�VRQ�ODYDGRV�FRQ�XQD�VROXFLyQ�GH�FORUR�DO�������/��FRQ�MDEyQ�HQ�
����OLWURV�GH�DJXD��VH�VHFDQ�\�VRQ�LPSUHJQDGRV�FRQ�HO�+LGUR�&XS��+LGUy[LGR�
GH�FREUH��FRQ�HO�REMHWLYR�GH�IDYRUHFHU�OD�SRGD�TXtPLFD�GH�ODV�UDtFHV��
�

ÿ� 3DUD� OD� IHUWLOL]DFLyQ� VH�DSOLFD� FRPR� LQLFLDGRU� XQD�GRVLV� GH����D����SSP��HQ�
GHVDUUROOR� \� ILQDOL]DGRU�VH�DSOLFD�XQD�GRVLV�GH����D����SSP�KDVWD�����SSP��
&RPR�IHUWLOL]DQWHV�GH�OLEHUDFLyQ�OHQWD�\�IXHQWH�GH�QLWUyJHQR��IyVIRUR�\�SRWDVLR�
VH�DSOLFDQ�2VPRFRWH�\�0XOWLFRWH����NJ�P����
�

ÿ� (O� DJXD� HV� GH� SR]R� SURIXQGR� FRQ� XQ� S+� GH� ���� D� ��� QR� KD\� SUREOHPDV� GH�
DOFDOLQLGDG��(O�ULHJR�VH�DSOLFD�GH�DFXHUGR�D�ODV�QHFHVLGDGHV�GH�OD�HVSHFLH�\�OD�
pSRFD�GHO�DxR��(Q�WHPSRUDGD�GH�FDORU�HO�ULHJR�VH�UHDOL]D�GLDULR���

3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�HO�YLYHUR�

ÿ� (O�YLYHUR�FXHQWD�FRQ�XQD�ELWiFRUD�SDUD�HO�UHJLVWUR�GH�ODV�DFWLYLGDGHV�OOHYDGDV�D�
FDER�HQ�HO�YLYHUR��VLQ�HPEDUJR��QR�KD\�UHJLVWUR�GH�OD�SpUGLGD�GH�SODQWD�HQ�FDGD�
HVSHFLH� GH� SLQR�� 'XUDQWH� HO� FLFOR� GH� SURGXFFLyQ� VH� SUHVHQWDQ� GDxRV� SRU�
Fusarium�\�Phytophthora��VLHQGR�Fusarium��HO�SULQFLSDO�FDXVDQWH�GH�SpUGLGD�GH�
SODQWD�FRQ�DOUHGHGRU�GHO������GH�GDxR�HQ�OD�SURGXFFLyQ��
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0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (O�WpFQLFR�GHO�YLYHUR�QR�KD�GHWHFWDGR�ODUYDV�R�DGXOWRV�GH�OD�PRVFD�IXQJRVD�HQ�
HO�FLFOR�GH�SURGXFFLyQ������������3RU�WDO�PRWLYR��QR�UHFRQRFH�ORV�VtQWRPDV�TXH�
LQGXFH�HO�LQVHFWR�HQ�OD�SOiQWXOD�R�HQ�OD�HWDSD�GH�GHVDUUROOR�GH�OD�SODQWD��FX\DV�
HWDSDV�FRUUHVSRQGHQ�DO�PRPHQWR�HQ�HO�TXH�VH�SXHGH�SUHVHQWDU�HO�GDxR�SRU�OD�
PRVFD�IXQJRVD��
�

ÿ� 1R�VH�FRORFDQ�WUDPSDV�DPDULOODV�SDUD�HO�PRQLWRUHR�GH�LQVHFWRV�SODJD�HQ�OD�]RQD�
GH�SURGXFFLyQ�GH�SODQWD���

'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�

ÿ� /DV�VHPLOODV�GH�SLQR�UHFLEHQ�XQ�WUDWDPLHQWR�SUHJHUPLQDWLYR�GH�UHPRMR�HQ�DJXD�
GXUDQWH� ��� K�� 'HVSXpV�� VH� OH� DSOLFD� XQ� UHJXODGRU� GH� FUHFLPLHQWR� YHJHWDO�
%LR]\PH�76��H[WUDFWRV�GH�RULJHQ�YHJHWDO�\�ILWRKRUPRQD��D�XQD�GRVLV�GH���P/���
/�GH�DJXD��\�ILQDOPHQWH�VH�LPSUHJQD�FRQ�HO�IXQJLFLGD�7HFWR����J����/�GH�DJXD��
GXUDQWH���KRUDV��/D�VHPLOOD�QR�HV�DQDOL]DGD�HQ�XQ�ODERUDWRULR�GH�GLDJQyVWLFR��
3DUD�OD�GHWHFFLyQ�GH�SDWyJHQRV��
�

ÿ� (Q� OD� HWDSD� GH� FHULOOR� VH� DSOLFD� HQ� GUHQFK� HO� ELRIXQJLFLGD� 1DWXFRQWURO�
�Trichoderma harzianum�� D� XQD� GRVLV� GH� �J� SRU� FDGD� OLWUR� GH� DJXD�� GRV�
DSOLFDFLRQHV� FDGD����GtDV��(V�ELRIXQJLFLGD�D\XGD�D� FRQWURODU� HQIHUPHGDGHV�
UDGLFXODUHV�SRU�KRQJRV�ILWRSDWyJHQRV�FRPR�Fusarium��
�

ÿ� (O�FDOHQGDULR�GH�VLHPEUD�HV�GH�VHSWLHPEUH�D�RFWXEUH�SDUD�P. FHPEURLGHV�\�GH�
QRYLHPEUH�D�GLFLHPEUH�SDUD�P. greggii��/D�VLHPEUD�HV�GLUHFWD�\�VH�FRORFDQ�GH�
XQD�D�GRV�VHPLOODV�SRU�FDYLGDG�HQ�ODV�FKDURODV��QR�KD\�VLHPEUD�HQ�DOPiFLJRV��
�

ÿ� (O�GDxR�\�ORV�VtQWRPDV�GH�'DPSLQJ�RII��VRQ�IiFLOHV�GH�UHFRQRFHU�SRU�HO�WpFQLFR�
GH�YLYHUR��\D�TXH�ORV�VtQWRPDV�TXH�UHFRQRFHQ�VRQ�OD�SXGULFLyQ�GHO�FXHOOR�\�HO�
FDPELR�GH�FRORU�GHO�IROODMH�HQ�OD�HWDSD�GH�GHVDUUROOR�GH�OD�SODQWD��1R�VH�WLHQH�
XQ�UHJLVWUR�GH�OD�HVSHFLH�GH�Fusarium�QL�VX�LQFLGHQFLD�\�VHYHULGDG�HQ�HO�FLFOR�
GH�SURGXFFLyQ�GH������������HO�PD\RU�GDxR�RFXUUH�HQ� ORV�PHVHV�GH�DEULO�D�
PD\R�GXUDQWH�OD�pSRFD�GH�FDORU��3DUD�HO�FRQWURO�GH�OD�HQIHUPHGDG��VH�DSOLFD�HO�
KRQJR�DQWDJRQLVWD�Trichoderma harzianum�HQ�FRPELQDFLyQ�FRQ�ORV�IXQJLFLGDV�
&HUFRYLQ��7LRIDQDWR�PHWtOLFR���'HURVDO��&DUEHQGD]LP��\�7HFWR�D�XQD�GRVLV�GH���
D���J�SRU�FDGD� OLWUR�GH�DJXD�� ODV�DVSHUVLRQHV�VH� OOHYDQ�D�FDER�FDGD����GtDV�
GXUDQWH�DEULO�\�PD\R��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ�XQ�iUHD�GH�LQFLQHUDFLyQ�SDUD�SODQWD�HQIHUPD�\�XQ�VLWLR�GH�
DLVODPLHQWR�SDUD�UHFXSHUDFLyQ�GH�OD�SODQWD���
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,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O� YLYHUR� QR� FXHQWD� FRQ� XQ� DOPDFpQ� GH� SODJXLFLGDV�� HO� UHVSRQVDEOH� WpFQLFR�
FRQVLGHUD�TXH�ORV�SURGXFWRV�HVWiQ�DXWRUL]DGRV�SDUD�XVR�IRUHVWDO��/RV�SURGXFWRV�
FDGXFDGRV� \� HQYDVHV� YDFtRV� VRQ� HQWUHJDGRV� DO� &RPLWp� (VWDWDO� GH� 6DQLGDG�
9HJHWDO� GH� 4XHUpWDUR� �&(6$9(4��� SUHYLDPHQWH� ORV� HQYDVHV� YDFtRV� VH� OHV�
KDFH�HO�WULSH�ODYDGR��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ� LQIRUPDFLyQ�SDUD�HO�PDQHMR�GH�SODJDV� \�HQIHUPHGDGHV�
�IROOHWRV��PDQXDOHV�\�OLEURV����
�

ÿ� /D�LQIUDHVWUXFWXUD�QR�FXHQWD�FRQ�OD�VHxDOL]DFLyQ�DGHFXDGD�SDUD�FDGD�HVSHFLH�
\�QR�KD\�VHxDOL]DFLyQ�GH�iUHDV�GH�DFFHVR�UHVWULQJLGR��/RV�YLYHURV�QR� WLHQHQ�
PDOOD�DQWLiILGRV�QL�IDOGyQ��QR�KD\�WDSHWH�ILWRVDQLWDULR�SDUD�HYLWDU�OD�HQWUDGD�GH�
SDWyJHQRV� D� ODV� ]RQDV� GH� SURGXFFLyQ�� (O� VXHOR� LQWHULRU� SUHVHQWD� XQ� EXHQ�
GUHQDMH�\�HVWi�FXELHUWR�FRQ�*URXQG�&RYHU��(O�HTXLSR�\�KHUUDPLHQWDV�VRQ�GH�XVR�
H[FOXVLYR�GHO�YLYHUR��
�

ÿ� /D�PDOOD�GH�FXOWLYR�QR�HV�UHWUiFWLO�\�VH�UHWLUD�GH�PDQHUD�PDQXDO�HQ�HO�PHV�GH�
PD\R�FXDQGR�OD�SODQWD�WLHQH�XQD�HGDG�GH���PHVHV��OR�DQWHULRU��SDUD�HYLWDU�TXH�
OD�SODQWD�VHD�VXVFHSWLEOH�D�DWDTXH�GH�SDWyJHQRV���

0XHVWUHR�GH�Fusarium� \�PRVFD� IXQJRVD�HQ�YLYHUR�\� WRPD�GH�GDWRV�SDUD�HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

(Q�HO�YLYHUR�,JQDFLR�3pUH]��OD�SpUGLGD�GH�SURGXFFLyQ�SRU�DXVHQFLD�GH�SODQWD�HQ�ODV�
FDYLGDGHV�GH�ODV�FKDURODV�\�OD�DIHFWDGD�SRU�HO�KRQJR�Fusarium�HV�GH�DOUHGHGRU�GH�
�� �� HQ� P. cembroides� \� GH� ��� �� HQ� P. greggii �)LJXUD� ����� FXHQWDQ� FRQ� XQD�
H[LVWHQFLD�GH�SODQWD�GH����\������DSUR[LPDGDPHQWH�SDUD�FDGD�HVSHFLH�GH�SLQR��1R�
VH�REVHUYDURQ�DGXOWRV�GH�PRVFD�IXQJRVD��QL�GDxRV�HQ�HO�WDOOR�GH�ODV�SODQWDV�SRU�ODV�
ODUYDV� GHO� LQVHFWR� R� SUHVHQFLD� GH� DOJ~Q� LQVWDU� ODUYDULR� HQ� HO� VXVWUDWR�� (Q� P. 
cembroides�ORV�VtQWRPDV�LQGXFLGRV�SRU�HO�KRQJR�Fusarium�IXHURQ�HO�GREODPLHQWR�GHO�
EURWH�SULQFLSDO��IROODMH�URML]R��SXGULFLyQ�GH�UDt]�\�VH�SUHVHQWy�HQ�PDQFKRQHV��DGHPiV�
KXER� XQD� FRQGLFLyQ� GH� DPDULOODPLHQWR� GHO� IROODMH� SDUD� DPEDV� HVSHFLHV� GH� SLQR��
DXQTXH� HO� WpFQLFR� FRQVLGHUD� TXH� HO� ~OWLPR� VtQWRPD� HV� GHELGR� D� OD� IDOWD� GH�
PLFURHOHPHQWRV��)LJXUD���G���(Q�HO�FDVR�GH�P. greggii��HO�VtQWRPD�PiV�FRP~Q�IXH�
HO� GREODPLHQWR�GHO� EURWH�DSLFDO�� DPDULOODPLHQWR� \� QHFURVLV� GHO� IROODMH� �)LJXUD������
([LVWH� HVFDVD� SUHVHQFLD� GH� PDOH]DV� HQ� FRQWHQHGRUHV� \� HQ� HO� VXHOR� LQWHULRU� GHO�
YLYHUR��OD�FXDO�HV�HOLPLQDGD�PDQXDOPHQWH�SDUD�HYLWDU�OD�SUROLIHUDFLyQ�GH�SODJDV���
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)LJXUD� ���� 3RUFHQWDMH� GH� SODQWDV� GDxDGDV� SRU� SODJDV� HQ� HO� FLFOR� GH� SURGXFFLyQ�
����������HQ�HO�YLYHUR�,JQDFLR�3pUH]��(O�0iUTXH]��4XHUpWDUR��0p[LFR� 

�

�

�

�

�

��

��

��

��

P. cembrioides P. greggii

3p
UG
LG
D�
GH

�S
OD
QW
D�
��

�

9LYHUR�,JQDFLR�3pUH]



Proyecto: FONDO SECTORIAL CONACYT-CONAFOR 2018-1 A-S-67865 

128 
 

 

)LJXUD� ����Pinus cembroides:� D�� 'REODPLHQWR� GHO� EURWH� SULQFLSDO� \� IROODMH� URML]R�
�IOHFKD� URMD��� E�� F�� )ROODMH� QHFURVDGR� \� SXGULFLyQ� GH� UDt]�� G�� 3ODQWDV� FRQ� IROODMH�
DPDULOOHQWR��HQ�HO�YLYHUR�,JQDFLR�3pUH]��(O�0iUTXH]��4XHUpWDUR��FLFOR�GH�SURGXFFLyQ�
�����������

D�

G�F�

E�
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)LJXUD�����Pinus greggii:�D��F��'REODPLHQWR�GHO�EURWH�SULQFLSDO�� IROODMH�QHFURVDGR�
�IOHFKD� URMD�� \� SXGULFLyQ� GH� UDt]�� E��3ODQWDV� FRQ� IROODMH� DPDULOOHQWR�� HQ� HO� YLYHUR�
,JQDFLR�3pUH]��(O�0iUTXH]��4XHUpWDUR��FLFOR�GH�SURGXFFLyQ������������
 

�
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9LYHUR�)RUHVWDO�7DPD]XODSDP��

,QVWDQFLD��&RPLVLyQ�(VWDWDO�)RUHVWDO�GHO�*RELHUQR�GHO�(VWDGR�GH�2D[DFD��

5HSUHVHQWDQWH�OHJDO��$OIUHGR�$DUyQ�-XiUH]�&UX]��

'RPLFLOLR��7DPD]XODSDP�GHO�SURJUHVR��SDUDMH�\RGR\LQGH��&DUUHWHUD�7DPD]XODSDP�
+XDMXDSDQ�.P���DFFHVR�HQ�HO�3XHQWH�GH�+LHUUR��

&RRUGHQDGDV��1�������¶�����¶¶���:�������¶��¶¶��

)HFKD�GH�YLVLWD�����GH�MXQLR�GH�������VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH�OD�YLVLWD�HQ�HO�YLYHUR��+HUPLOR�0RUDOHV�/ySH]��

&RUUHR�HOHFWUyQLFR��UHVWDXUDFLyQBIRUHVWDOBFRHVIR#KRWPDLO�FRP�

7HOpIRQR�������������H[W��������\��������

5HVSRQVDEOHV�GH�OD�HQFXHVWD��'U��9tFWRU�+XJR�0DUtQ�&UX]��'U��2PDU�$OHMDQGUR�
3pUH]�9HUD�\�5DPyQ�+XJR�2QWLYHURV�3DOPD��

(VSHFLHV� GH� FRQtIHUDV� HYDOXDGDV� FRQ� VX�PHWD� GH� SURGXFFLyQ��P. devoniana 
����������P. oaxacana ���������\�P. greggii�����������

7RWDO�GH�SODQWD�HYDOXDGD�HQ�HO�YLYHUR������������

7LSR�GH�SURGXFFLyQ��HQ�FKDUROD�GH�SOiVWLFR�UtJLGR�GH����FDYLGDGHV�GH�����P/��

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D�OD�QRUPD��10;�$$�����6&),��������'H�
DFXHUGR�D�OD�QRUPD��HVWH�YLYHUR�FXPSOH�FRQ�OD�PD\RUtD�GH�ORV�FULWHULRV�TXH�VHxDODQ�
HQ� OD�PLVPD��(Q�FXDQWR�D� OD�FRQGLFLyQ� ILWRVDQLWDULD�VH�REVHUYy� OD�SUHVHQFLD�PX\�
HVFDVD�GH�SODJDV�\�HQIHUPHGDGHV�GXUDQWH�HO�FLFOR�GH�SURGXFFLyQ�GH�SODQWD������
������/RV�VtQWRPDV�SUHVHQWHV�IXHURQ�PDUFKLWH]�\�GHVSUHQGLPLHQWR�GH�DFtFXODV�HQ�
P. devoniana,�P. greggii \�P. oaxacana. (VWH�VtQWRPD�HV�PX\�VLPLODU�DO�TXH�RFDVLRQD�
Fusarium��6H�HQFRQWUy�PX\�EDMD�LQFLGHQFLD�GH�PRVFD�IXQJRVD�WDQWR�GH�ODUYDV�FRPR�
GH�DGXOWRV�HQ�HO�YLYHUR�\�HQ�ODV�SODWDEDQGDV��/D�SODQWD�VH�HQFRQWUDED�HQ�EXHQDV�
FRQGLFLRQHV�ILWRVDQLWDULDV��H[FHSWR�SRUTXH�OD�SODQWD�GH���PHVHV�GH�HGDG��WHQtD�XQD�
DOWXUD�GH���D���FP��OR�TXH�VLJQLILFD�TXH�HVWD�SODQWD�QR�DOFDQ]DUi�ODV�GLPHQVLRQHV�
DGHFXDGDV�SDUD�VHU�SODQWDGD�HQ�FDPSR��HO�YLYHULVWD�DWULEX\y�HVWD�SUREOHPiWLFD�D�
TXH�HO�*RELHUQR�GHO�(VWDGR�GH�2D[DFD�OHV�VXPLQLVWUy�KDVWD�HQHUR�OD�VHPLOOD�\�ORV�
LQVXPRV��

�
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/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /D�VHPLOOD�GH�ODV�HVSHFLHV�TXH�VH�SURGXFHQ�HQ�HVWH�YLYHUR��HV�UHFROHFWDGD�HQ�
HO�EDQFR�GH�JHUPRSODVPD�GHO�JRELHUQR�GHO�(VWDGR�GH�2D[DFD��HO� WpFQLFR�QR�
VDEH�VL�HVWiQ�FHUWLILFDGRV�SRU�OD�10;�$$�����6&)�������/D�VHPLOOD�VH�REWLHQH�
GH�iUEROHV�VHPLOOHURV��HVWRV�VRQ�iUEROHV�FRQ�FRQRV�GH�LQWHUpV��QR�VH�OHV�HQWUHJD�
ILFKD� GH� DWULEXWRV� GHO� JHUPRSODVPD�� /D� ORFDOLGDG� GRQGH� UHFROHFWD� HO�
JHUPRSODVPD�HV�HO�PXQLFLSLR�GH�9LOOD�GH�7DPD]XODSD��(VWDGR�GH�2D[DFD��D�
XQD�DOWLWXG������PVQP��6H�UHDOL]DQ�SUXHEDV�GH�YLDELOLGDG��/RV�FRQRV�QR�VRQ�
SURFHVDGRV�HQ�HO�YLYHUR��
�

ÿ� /RV� WpFQLFRV� GHO� YLYHUR� QR� VDEHQ� TXH� PLHQWUDV� VHD� PD\RU� HO� WLHPSR� GH�
DOPDFHQDPLHQWR� GH� OD� VHPLOOD�� VX� FDSDFLGDG� JHUPLQDWLYD� VH� UHGXFH�� (Q� HO�
YLYHUR� QR� VH� DOPDFHQD� VHPLOOD� SDUD� VHU� XWLOL]DGD� HQ� HO� SUy[LPR� FLFOR� GH�
SURGXFFLyQ�� 1R� KDQ� SUHVHQWDGRV� SUREOHPDV� ILWRVDQLWDULRV� DWULEXLEOHV� D� OD�
VHPLOOD��1R�VDEHQ�TXH�HO�KRQJR�Fusarium�SXHGH�YHQLU�HQ�OD�VHPLOOD��
�

ÿ� /D�VHPLOOD�QR�UHFLEH�QLQJ~Q�WUDWDPLHQWR�SUHYLR�D�OD�VLHPEUD��

6XVWUDWRV��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O�VXVWUDWR�XWLOL]DGR�HV�SHDW�PRVV��������DJUROLWD� �������YHUPLFXOLWD� ������\�
FRUWH]D� GH� SLQR� ������� OD� FXDO� QR� VH� HVWHULOL]D�� (Q� HO� SUHVHQWH� FLFOR� GH�
SURGXFFLyQ��QR�SUHVHQWDURQ�SUREOHPDV�ILWRVDQLWDULRV�DWULEXLEOHV�DO�VXVWUDWR��1R�
VH�UHXWLOL]D�HO�VXVWUDWR�GH�FLFORV�SDVDGRV��(Q�HO�YLYHUR�QR�VH�UHDOL]DQ�DQiOLVLV�DO�
VXVWUDWR�SDUD�GHWHUPLQDU�OD�SUHVHQFLD�GH�SDWyJHQRV���
�

ÿ� 8WLOL]DQ�FKDURODV�GH�SOiVWLFR�UtJLGR�GH����FDYLGDGHV�GH�����P/��/DV�FKDURODV�
VH�HVWHULOL]DQ�SRU� LQPHUVLyQ�HQ�XQD�VROXFLyQ�GH�FORUR� ���/�����/�GH�DJXD��\�
7HFWR���������J�����/�GH�DJXD���ODV�FKDURODV�QR�VH�LPSUHJQDQ�FRQ�FREUH��
�

ÿ� (Q�OD�PH]FOD�GHO�VXVWUDWR�VH�DSOLFD�PXOWLFRWH���.J�SRU�P���$GHPiV��VH�DSOLFD�
IHUWLOL]DQWH��LQLFLDGRU����������������J�HQ���/�GH�DJXD��GHVDUUROOR����������������
J�HQ���/�GH�DJXD��\�ILQDOL]DGRU����������������J�HQ���/�GH�DJXD��6H�DSOLFDQ�WUHV�
YHFHV�SRU�VHPDQD�\�WRPDQGR�HQ�FXHQWD�FDGD�HVWDGR�GH�GHVDUUROOR�GH�OD�SODQWD��
�

ÿ� (O�DJXD�XWLOL]DGD�HV�URGDGD��FDQDO�GH�ULHJR���QR�VH�PLGH�HO�S+�SRUTXH�QR�VH�KDQ�
WHQLGR� SUREOHPDV� GH� VDOLQLGDG� QL� DOFDOLQLGDG� GHELGRV� DO� GH� ULHJR� DJXD�� /RV�
ULHJRV�VH�UHDOL]DQ�GH�DFXHUGR�D�ODV�QHFHVLGDGHV�GH�OD�HVSHFLH�\� OD�HWDSD�GH�
GHVDUUROOR��6H�ULHJD�GLDULR��GHSHQGLHQGR�GH�OD�WHPSHUDWXUD�GHO�DPELHQWH��
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3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�ORV�YLYHURV�

ÿ� (O�YLYHULVWD�FXHQWD�FRQ�ELWiFRUD��QR�OD�WHQtD�HQ�HO�PRPHQWR�GH�OD�YLVLWD���HQ�OD�
FXDO�QR�VH�DQRWDQ�GDWRV�VREUH�OD�PRUWDOLGDG�GH�SODQWD��'XUDQWH�HO�GHVDUUROOR�GH�
OD�SODQWD�VH�SUHVHQWD�HO�JXVDQR�YHUGH��TXH�HV�FRQWURODGR�FRQ�'HFLV��HO�YLYHULVWD�
FRPHQWy�TXH�QLQJXQD�SODJD�HV�GH�LPSRUWDQFLD��1R�VH�FRQRFH�HO�SRUFHQWDMH�GH�
SpUGLGD�GH�SODQWD�TXH�VH�WLHQH�HQ�HO�YLYHUR��

0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (O�YLYHULVWD�QR�KD�GHWHFWDGR�OD�SUHVHQFLD�GH�OD�PRVFD�IXQJRVD�HQ�VX�YLYHUR��6LQ�
HPEDUJR��GXUDQWH�HO�UHFRUULGR�HQ�HO�YLYHUR�VH�HQFRQWUDURQ�DGXOWRV�GHO�LQVHFWR�\�
ODUYDV�HQ�PHQRU�FDQWLGDG��
�

ÿ� /DV�DSOLFDFLRQHV�VH�UHDOL]DQ�FRQ�PRFKLOD�PDQXDO�GH���/��

�'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�VSS��

ÿ� 1R�VH�KDFH� WUDWDPLHQWR�SUHJHUPLQDWLYR�D� OD�VHPLOOD�\� WDPSRFR�VH� OH� UHDOL]DQ�
DQiOLVLV�ILWRSDWROyJLFRV�SDUD�GHWHUPLQDU�OD�SUHVHQFLD�GH�SDWyJHQRV�� 
 

ÿ� /D� VLHPEUD� VH� UHDOL]D� HQ� HO� PHV� GH� VHSWLHPEUH� SDUD� ODV� WUHV� HVSHFLHV�
SURGXFLGDV�HQ�HVWH�YLYHUR��SHUR�HVWH�DxR�VH�VHPEUy�HQ�HO�PHV�GH�HQHUR��WUHV�
PHVHV�WDUGH��(O�PpWRGR�GH�VLHPEUD�SDUD�ODV�HVSHFLHV�SURGXFLGDV��HV�GLUHFWR�DO�
WXEHWH��FRORFDQGR�GRV�VHPLOODV�SRU�FDYLGDG��1R�VH�XWLOL]DQ�DOPiFLJRV� 
 

ÿ� (O�YLYHULVWD�QR�UHFRQRFH�ORV�GDxRV�SRU�'DPSLQJ�RII�FDXVDGR�SRU�Fusarium��1R�
VH� UHDOL]D� GLDJQyVWLFR� GH� OD� HQIHUPHGDG� HQ� ODERUDWRULR� SDUD� GHWHUPLQDU� OD�
HVSHFLH�GH�Fusarium. 
�

ÿ� 3DUD�HO�WUDWDPLHQWR�GH�SODQWD�DIHFWDGD�SRU�Fusarium,�VH�UHDOL]D�FRQWURO�TXtPLFR�
FRQ�ORV�IXQJLFLGDV�VLVWpPLFRV�7HFWR����\�7HFWR���������J����/�DJXD���VH�DSOLFDQ�
FDGD���GtDV� 
�

ÿ� (O�YLYHUR�QR�FXHQWD�FRQ�iUHD��IRVD��GH�LQFLQHUDFLyQ�GH�SODQWD�HQIHUPD�QL�FRQ�
iUHD�GH�FXDUHQWHQD�SDUD�OD�UHFXSHUDFLyQ�GH�SODQWD�HQIHUPD��

,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O�YLYHUR�QR�FXHQWD�FRQ�DOPDFpQ�GH�SODJXLFLGDV��/RV�SURGXFWRV�XWLOL]DGRV�SDUD�
HO�FRQWURO�GH�SODJDV�\�HQIHUPHGDGHV�QR�HVWiQ�DXWRUL]DGRV�SDUD�HO�XVR�IRUHVWDO��
QR�WLHQHQ�DOPDFHQDGRV�DJURTXtPLFRV�FDGXFDGRV��/RV�HQYDVHV�YDFtRV�ORV�WLUDQ�
D�OD�EDVXUD���
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�
ÿ� (O� YLYHUR�QR� FXHQWD� FRQ� LQIRUPDFLyQ� UHODFLRQDGD� FRQ�HO�PDQHMR�GH�SODJDV� \�

HQIHUPHGDGHV��
�

ÿ� (O�YLYHUR�QR�FXHQWD�FRQ�VHxDOL]DFLyQ�DGHFXDGD�� ODV�QDYHV�\�SODWDEDQGDV�QR�
WLHQHQ� OHWUHURV� TXH� LGHQWLILTXHQ� OD� HVSHFLH� \� OD� FDQWLGDG� GH� SODQWDQ� HQ�
SURGXFFLyQ�� 6H� FXHQWD� FRQ� PDOOD� DQWLiILGRV� \� IDOGyQ�� QR� WLHQH� WDSHWH�
ILWRVDQLWDULR��HO� YLYHUR�QR�FXHQWD�FRQ�JURXQG�FRYHU��SHUR�HO�VXHOR� WLHQH�EXHQ�
GUHQDMH��6H�FXHQWD�FRQ�VROXFLRQHV�GHVLQIHFWDQWHV��OD�KHUUDPLHQWD�\�HTXLSR�HV�
GH�XVR�H[FOXVLYR�GHO�YLYHUR��
�

ÿ� (O� YLYHULVWD� QR� VDEH� TXH� GXUDQWH� HO� SURFHVR� GH� SURGXFFLyQ� GH� OD� SODQWD� OD�
SHUPDQHQFLD� GH� OD� PDOOD� KDFH� PiV� VXVFHSWLEOH� D� OD� SODQWD� DO� DWDTXH� GH�
Fusarium.�/D�PDOOD�GHO�YLYHUR�HV�UHWUiFWLO�\�SHUPLWH�OD�HQWUDGD�GLUHFWD�GHO�VRO��VH�
UHWLUD����GtDV�DQWHV�GH�OD�HQWUHJD�GH�OD�SODQWD��

0XHVWUHR�GH�Fusarium� \�0RVFD� IXQJRVD�HQ�YLYHUR�\� WRPD�GH�GDWRV�SDUD�HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

/DV�SpUGLGDV�GH�SODQWD�DWULEXLGD�SRU�IDOWD�GH�SODQWD�HQ�OD�FDYLGDG��Fusarium�\�PRVFD�
IXQJRVD�� HQ� HO� YLYHUR� IRUHVWDO� 7DPD]XODSDP�� VH� PXHVWUD� HQ� OD� )LJXUD� ���� /DV�
HVSHFLHV�SURGXFLGDV�HQ�HVWH�YLYHUR�SUHVHQWDQ�SpUGLGDV�WRWDOHV�PHQRUHV�DO���������
6LQ�HPEDUJR��OD�SpUGLGD�GH�SODQWD�SXHGH�LQFUHPHQWDUVH�VLJQLILFDWLYDPHQWH�FRQIRUPH�
DYDQFH�HO�GHVDUUROOR�GH�OD�SODQWD��/DV�SODQWDV�WLHQHQ�XQD�WDOOD�SURPHGLR�GH�����FP��
HVWR�VH�GHEH�D�TXH�OD�VLHPEUD�VH�UHWUDVy�FXDWUR�PHVHV��VH�VHPEUy�HQ�HO�PHV�GH�
HQHUR�\�VH�GHELy�GH�VHPEUDU�HQ�VHSWLHPEUH��(O�UHWUDVR�IXH�RFDVLRQDGR�SRU�OD�IDOWD�
GH� LQVXPRV� \� GH� VHPLOOD�� 3RU� WDO� PRWLYR� HVWD� SODQWD� QR� DOFDQ]DUi� OD� WDOOD� \�
GLPHQVLRQHV�SDUD�TXH�VHD�OOHYDGD�DO�VLWLR�GH�SODQWDFLyQ�HQ�HO�DxR�������(O�YLYHUR�QR�
HVWi�HQ�FRQGLFLRQHV�GH�FXPSOLU�OD�PHWD�GH�&21$)25��(VWH�YLYHUR�FXHQWD�FRQ�ODV�
FRQGLFLRQHV� PtQLPDV� GH� SHUVRQDO� H� LQVWDODFLRQHV� SDUD� RSHUDU�� /D� SODQWD� FRQ� ��
PHVHV� GH� HGDG��PRVWUy� VtQWRPDV� GHO� DWDTXH� GH� Fusarium,� DVt� FRPR� FDYLGDGHV�
YDFtDV�SRU�IDOWD�GH�JHUPLQDFLyQ�GH�SODQWD�HQ�FKDURODV�GH�P. devoniana �)LJXUD������
P. greggii �)LJXUD�����\�P. oaxacana �)LJXUD������
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)LJXUD� ����3RUFHQWDMH�GH�SpUGLGD�GH�SODQWD�SURYRFDGR�SRU�Fusarium� �VHPLOOD� QR�
JHUPLQDGD�\�SOiQWXOD�HQIHUPD��HQ�HO�YLYHUR�IRUHVWDO�7DPD]XODSDP��2D[DFD��FLFOR�GH�
SURGXFFLyQ������������

�

�

�

�

�

�
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)LJXUD� ���� Pinus devoniana:� D�� E�� 3ODQWD� VLQ� GDxR� DSDUHQWH�� F�I�� 3ODQWDV� FRQ�
VtQWRPD�GH�Fusarium��SUHVHQWDQGR�GREODPLHQWR�GHO�iSLFH�\�FRORUDFLyQ�DPDULOOHQWD��
DGHPiV�� FDYLGDGHV� YDFtDV� SRU� IDOWD� GH� JHUPLQDFLyQ�� HQ� HO� YLYHUR� IRUHVWDO�
7DPD]XODSDP��2D[DFD��FLFOR�GH�SURGXFFLyQ������������

D� E�

F� G�

H� I�
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)LJXUD�����Pinus greggii��D��E��'LDJQyVWLFR�ILWRVDQLWDULR�UHDOL]DGR�GXUDQWH�OD�YLVLWD�DO�
YLYHUR��F��3ODQWD�VLQ�GDxR�DSDUHQWH�\�FDYLGDGHV�YDFtDV�SRU�IDOWD�GH�JHUPLQDFLyQ�GH�
OD� VHPLOOD�� G��6tQWRPD� LQLFLDO� GH� Fusarium�� IROODMH� DPDULOOHQWR� \� GREODPLHQWR� GHO�
iSLFH��HQ�HO�YLYHUR�IRUHVWDO�7DPD]XODSDP��2D[DFD��FLFOR�GH�SURGXFFLyQ������������

D� E�

F� G�
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)LJXUD�����Pinus oaxacana��D��E��'LDJQyVWLFR�ILWRVDQLWDULR�UHDOL]DGR�GXUDQWH�OD�YLVLWD�
DO�YLYHUR��F��G��3ODQWDV�FRQ�GREODPLHQWR�GH�iSLFH�\�IROODMH�DPDULOOHQWR��VtQWRPD�WtSLFR�
GH�Fusarium��H��1DYH�GH�SURGXFFLyQ�FRQ�PDOOD�GH�FXOWLYR��I��3UHVHQFLD�GH�FDYLGDGHV�
YDFtDV��J��6XVWUDWR�GHO�FLFOR�GH�SURGXFFLyQ�SDVDGR��K��&ROHFWD�GH�PRVFD�IXQJRVD�
FRQ� DVSLUDGRU� PDQXDO�� HQ� HO� YLYHUR� IRUHVWDO� 7DPD]XODSDP�� 2D[DFD�� FLFOR� GH�
SURGXFFLyQ������������

D� E�

F� G�

H� I�
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9LYHUR�)RUHVWDO�/RV�3RFLWRV�

,QVWDQFLD��&HQWUR�GH�&RQVHUYDFLyQ�\�3URGXFFLyQ�GH�(VSHFLHV�1DWLYDV�GH�2D[DFD�
6�&��

5HSUHVHQWDQWH�OHJDO��%ODQFD�(VWHOD�0DULVFDO�$OYDUDGR��

'RPLFLOLR�� 'RPLFLOLR� FRQRFLGR� /RV� 3RFLWRV�� 0XQLFLSLR� GH� 0RQMDV�� 'LVWULWR� GH�
0LDKXDWOiQ��GH�3RUILULR�'tD]��2D[DFD��

&RRUGHQDGDV�����

)HFKD�GH�YLVLWD�����GH�MXQLR�GH�������VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH�OD�YLVLWD�HQ�HO�YLYHUR��%ODQFD�(VWHOD�0DULVFDO�$OYDUDGR���

&RUUHR�HOHFWUyQLFR��OLULRBEHPD#KRWPDLO�FRP�

7HOpIRQR�������������

5HVSRQVDEOHV�GH�OD�HQFXHVWD��'U��9tFWRU�+XJR�0DUtQ�&UX]��'U��2PDU�$OHMDQGUR�
3pUH]�9HUD�\�5DPyQ�+XJR�2QWLYHURV�3DOPD��

(VSHFLHV�GH�FRQtIHUDV�HYDOXDGDV�FRQ�VX�PHWD�GH�SURGXFFLyQ��Pinus oaxacana 
����������\�P. devoniana������������

7RWDO�GH�SODQWD�HYDOXDGD�HQ�HO�YLYHUR������������

7LSR�GH�SURGXFFLyQ��HQ�FKDUROD�GH�SOiVWLFR�UtJLGR�GH����FDYLGDGHV�GH�����P/��

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D�OD�QRUPD��10;�$$�����6&),��������'H�
DFXHUGR�D�OD�QRUPD�HVWH�YLYHUR�FXPSOH�FRQ�OD�PD\RUtD�GH�ORV�FULWHULRV�TXH�VHxDODQ�
HQ�OD�PLVPD��(Q�FXDQWR�D�OD�FRQGLFLyQ�ILWRVDQLWDULD�VH�REVHUYy�OD�HVFDVDPHQWH�OD�
SUHVHQFLD�GH�SODJDV�\�HQIHUPHGDGHV�GXUDQWH�HO�FLFOR�GH�SURGXFFLyQ�GH�SODQWD������
������/RV�VtQWRPDV�SUHVHQWHV�IXHURQ�PDUFKLWH]�\�GHVSUHQGLPLHQWR�GH�DFtFXODV�HQ�
P. oaxacana \�P. devoniana. (VWH�VtQWRPD�HV�PX\�VLPLODU�DO�TXH�RFDVLRQD�HO�KRQJR�
GHO� JpQHUR�Fusarium�� 6H� HQFRQWUy� LQFLGHQFLD�PHGLD� GH�PRVFD� IXQJRVD� WDQWR� GH�
ODUYDV�FRPR�GH�DGXOWRV�HQ�HO�YLYHUR�\�HQ� ODV�SODWDEDQGDV�� OD� HVSHFLH�FRQ�PD\RU�
LQFLGHQFLD�\�DIHFWDFLyQ�IXH�P. devoniana��(O�YLYHUR�\�ORV�FRQWHQHGRUHV�HQ�JHQHUDO�VH�
HQFRQWUDURQ�OLPSLRV�\�OLEUHV�GH�PDOH]D���

�

�

�
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/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /D�VHPLOOD�GH�ODV�HVSHFLHV�TXH�VH�SURGXFHQ�HQ�HVWH�YLYHUR��VH�FRPSUDQ�FRQ�XQ�
SURYHHGRU� TXH� QR� HVWi� FHUWLILFDGR� SRU� OD� 10;�$$�����6&)������� SHUR� TXH�
WLHQH�SHUPLVR�SDUD�OD�FRPHUFLDOL]DFLyQ�GH�VHPLOODV��H[SHGLGR�SRU�OD�6HFUHWDULD�
GHO�0HGLR�$PELHQWH�\�5HFXUVRV�1DWXUDOHV��
�

ÿ� /RV� WpFQLFRV� GHO� YLYHUR� VDEHQ� TXH� PLHQWUDV� VHD� PD\RU� HO� WLHPSR� GH�
DOPDFHQDPLHQWR� GH� OD� VHPLOOD�� VX� FDSDFLGDG� JHUPLQDWLYD� VH� UHGXFH�� (Q� HO�
YLYHUR� QR� VH� DOPDFHQD� VHPLOOD� SDUD� VHU� XWLOL]DGD� HQ� HO� SUy[LPR� FLFOR� GH�
SURGXFFLyQ��
�

ÿ� 1R�VH�OH�GD�WUDWDPLHQWR�D�OD�VHPLOOD��

6XVWUDWRV��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�SDUD�ULHJR�

ÿ� (O�VXVWUDWR�XWLOL]DGR�HV�SHDW�PRVV��������DJUROLWD� �������YHUPLFXOLWD� ������\�
FRUWH]D�GH�SLQR�FRPSRVWHDGD�������1R�VH�HVWHULOL]D�HO�VXVWUDWR��(Q�HO�SUHVHQWH�
FLFOR� GH� SURGXFFLyQ� VH� SUHVHQWDURQ� SUREOHPDV� ILWRVDQLWDULRV� DWULEXLEOHV� DO�
VXVWUDWR��1R�VH�UHXWLOL]D�HO�VXVWUDWR�GH�FLFORV�SDVDGRV�\� WDPSRFR�VH�UHDOL]DQ�
DQiOLVLV�DO�VXVWUDWR�SDUD�OD�GHWHFFLyQ�GH�SDWyJHQRV��
�

ÿ� 8WLOL]DQ�FKDURODV�GH�SOiVWLFR�UtJLGR�GH����FDYLGDGHV�GH�����P/��/DV�FKDURODV�
SULPHUR�VH�ODYDQ�FRQ�DJXD�\�MDEyQ��GHVSXpV�VH�HVWHULOL]DQ�SRU�LQPHUVLyQ�HQ�XQD�
VROXFLyQ�GH�FORUR�FRPHUFLDO����/�����/�GH�DJXD���ODV�FKDURODV�QR�VH�LPSUHJQDQ�
FRQ�FREUH��
�

ÿ� (Q�OD�PH]FOD�GHO�VXVWUDWR�VH�DSOLFD�PXOWLFRWH�����.J��P����$GHPiV��VH�DSOLFD�
IHUWLOL]DQWH��+DLID���LQLFLDGRU�����������D�UD]yQ�GH�����J���/�GH�DJXD��KDVWD�������
GHVDUUROOR���������������J���/�GH�DJXD��KDVWD�������\�ILQDOL]DGRU��������������J���
/�GH�DJXD��
�

ÿ� (O� DJXD�XWLOL]DGD�HV�GH�SR]R�� FRQ�XQ�S+�GH���� QR�KDQ� WHQLGR�SUREOHPDV�GH�
VDOLQLGDG� QL� DOFDOLQLGDG� GHELGR� DO� DJXD� GH� ULHJR�� /RV� ULHJRV� VH� UHDOL]DQ� GH�
DFXHUGR�D�ODV�QHFHVLGDGHV�GH�OD�HVSHFLH�\�D�VX�HWDSD�GH�GHVDUUROOR��HQ�JHQHUDO��
VH�UHDOL]D�FDGD�WHUFHU�GtD���

3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�ORV�YLYHURV�

ÿ� (O� YLYHULVWD� FXHQWD� FRQ� ELWiFRUD�� HQ� OD� FXDO� QR� VH� DQRWDQ� GDWRV� VREUH� OD�
PRUWDOLGDG�GH�SODQWD��'XUDQWH�HO�GHVDUUROOR�GH�OD�SODQWD�VH�SUHVHQWD�OD�PRVFD�
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IXQJRVD�\�GDxRV�SRU�Fusarium��VLHQGR�OD�~OWLPD�� OD�GH�PD\RU� LPSRUWDQFLD��(O�
UHJLVWUR� GH� SpUGLGD� GH� SODQWD� TXH� VH� WLHQH� HQ� HO� YLYHUR� HV� GHO� ����� GH� OD�
SURGXFFLyQ� SRU� FLFOR� GH� SURGXFFLyQ�� OR� FXDO�� FXEUH� FRQ� H[FHGHQWH� GH�
SURGXFFLyQ��

0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (Q�HO�YLYHUR�OD�PRVFD�IXQJRVD�VH�SUHVHQWD�GXUDQWH�ORV�PHVHV�GH�DEULO�D�MXQLR��
SHUR�ORV�PHVHV�GH�PD\RU�SUHVHQFLD�VRQ�DEULO�\�PD\R��HQ�OD�SODQWD�HQ�GHVDUUROOR��
/RV�VtQWRPDV�TXH�SUHVHQWDQ�ODV�SODQWDV�VRQ��DPDULOODPLHQWR�\�GREODPLHQWR�GHO�
iSLFH�� /D� PRVFD� IXQJRVD� VH� SUHVHQWD� SULQFLSDOPHQWH� HQ� P. devoniana� TXH�
WLHQHQ�KiELWR�FHVSLWRVR���
�

ÿ� /D�PD\RU� SUHVHQFLD�GH�PRVFD� VH� WLHQH�HQ�HO� VXHOR� \� GRQGH�KD\�H[FHVR�GH�
KXPHGDG��(O�YLYHULVWD�VDEH�TXH�OD�KXPHGDG�\�OD�IUHFXHQFLD�GH�ULHJR�DIHFWD�ODV�
SREODFLRQHV�GH�OD�SODJD��
�

ÿ� 3DUD�OD�FDSWXUD�\�PRQLWRUHR�GH�OD�PRVFD�IXQJRVD�QHJUD��VH�HPSOHDQ�WUDPSDV�
DPDULOODV�SHJDMRVDV��
�

ÿ� 3DUD�HO�FRQWURO�GH�OD�PRVFD�IXQJRVD��VROR�VH�DSOLFDQ�ORV�LQVHFWLFLGDV�TXtPLFRV��
7DPDURQ�\�)XUDGDQ�D�UD]yQ�GH�����P/���/�DJXD��/RV�LQVHFWLFLGDV�VH�DSOLFDQ�
FRQ�PRFKLOD�PDQXDO�GH����/��(O�YLYHULVWD�FRQVLGHUD�TXH�VH�GHEH�DXPHQWDU� OD�
GRVLV�HQ�FDGD�FLFOR�SDUD�FRQWURODU�OD�SODJD��

'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�VSS��

ÿ� (Q� WUDWDPLHQWR� GH�SUHJHUPLQDFLyQ� D� OD� VHPLOOD� FRQVLVWH�HQ� UHPRMDUOD� SRU� ���
KRUDV�\�DSOLFDU�WHFWR�������J���/�GH�DJXD���1R�VH�UHDOL]DQ�DQiOLVLV�D�OD�VHPLOOD� 
 

ÿ� /D�VLHPEUD�SDUD�P. devoniana VH�LQLFLD�D�SULQFLSLRV�GH�QRYLHPEUH�\�VH�FRQFOX\H�
D�ILQDOHV�GHO�PLVPR�PHV��HO�SHULRGR�GH�VLHPEUD�SDUD�P. oaxacana HV�GHO����GH�
QRYLHPEUH�DO����GH�GLFLHPEUH��(O�PpWRGR�GH�VLHPEUD�HV�GLUHFWR�DO�WXEHWH��VH�
FRORFDQ�GH�GRV�D�WUHV�VHPLOODV�SRU�WXEHWH��1R�VH�XWLOL]DQ�DOPiFLJRV� 
�

ÿ� (O�YLYHULVWD�UHFRQRFH�ORV�GDxRV�SRU�'DPSLQJ�RII�FDXVDGR�SRU�Fusarium��HO�FXDO�
OR�LGHQWLILFD�FRPR�DPDULOODPLHQWR��GREODPLHQWR�GHO�EURWH�SULQFLSDO�\�SXGULFLyQ�GH�
UDt]��/D�LQFLGHQFLD�GH�SpUGLGD�GH�SODQWD�SRU�HVWD�HQIHUPHGDG�HV�PHQRU�DO������
SDUD�DPEDV�HVSHFLHV��(VWD�HQIHUPHGDG�VH�SUHVHQWD�FRQ�PD\RU�IUHFXHQFLD�HQ�
ORV�PHVHV�GH�DEULO�D�MXOLR��FRLQFLGLHQGR�FRQ�OD�HWDSD�GH�GHVDUUROOR�GH�OD�SODQWD��
1R�VH�UHDOL]D�GLDJQyVWLFR�GH�OD�HQIHUPHGDG�HQ�ODERUDWRULR�SDUD�GHWHUPLQDU�OD�
HVSHFLH�GH�Fusarium. 
�
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ÿ� 3DUD�HO� WUDWDPLHQWR�GH�Fusarium� VH�XWLOL]DQ� IXQJLFLGDV� VLVWpPLFRV��(O� FRQWURO�
TXtPLFR�VH�KDFH�DSOLFDQGR��&XSUDYLW����P/���/�GH�DJXD���'HURVDO���P�/���/�GH�
DJXD���7HFWR�������J���/�GH�DJXD���HVWRV�IXQJLFLGDV�VH�DSOLFDQ�FDGD����GtDV��
3UHYLFXU��������P/���/�GH�DJXD��VH�XWLOL]D�FRPR�IXQJLFLGD�LQLFLDGRU��\�5LGRPLO�
%UDYR�VH�DSOLFDED�DQWHULRUPHQWH����J���/�GH�DJXD�� 

ÿ� (O�YLYHUR�QR�FXHQWD�FRQ�XQ�iUHD��IRVD��GH�LQFLQHUDFLyQ�GH�SODQWD�HQIHUPD��\�QR�
FXHQWD�FRQ�iUHD�GH�FXDUHQWHQD��

,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O�YLYHUR�FXHQWD�FRQ�DOPDFpQ�GH�SODJXLFLGDV��/RV�SURGXFWRV�XWLOL]DGRV�SDUD�HO�
FRQWURO�GH�SODJDV�\�HQIHUPHGDGHV�QR�HVWiQ�DXWRUL]DGRV�SDUD�HO�XVR�IRUHVWDO��HQ�
HO�DOPDFpQ�QR�VH�HQFRQWUDURQ�SURGXFWRV�FDGXFDGRV��/RV�HQYDVHV�YDFtRV�VH�
ODYDQ�WUHV�YHFHV��VH�JXDUGDQ�HQ�EROVDV�QHJUDV�\�VRQ� OOHYDGRV�D�OD�FLXGDG�GH�
2D[DFD�SDUD�HQWUHJDUORV�D�ORV�SURYHHGRUHV�GH�DJURTXtPLFRV��
�

ÿ� (Q� HO� YLYHUR� VH� FXHQWD� FRQ� LQIRUPDFLyQ� �IROOHWRV�� OLEURV�� WUtSWLFRV�� EROHWLQHV��
PDQXDOHV��FDWiORJRV�GH�DJURTXtPLFRV��UHODFLRQDGD�FRQ�HO�PDQHMR�GH�SODJDV�\�
HQIHUPHGDGHV��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ�VHxDOL]DFLyQ�DGHFXDGD�� ODV�QDYHV�\�SODWDEDQGDV� WLHQHQ�
OHWUHURV�TXH�LGHQWLILFDQ�OD�HVSHFLH�\�OD�FDQWLGDG�GH�SODQWDQ�HQ�SURGXFFLyQ��/D�
QDYH�GH�SURGXFFLyQ�FXHQWD�FRQ�PDOOD�DQWLiILGRV�\�IDOGyQ��SHUR�QR�FXHQWDQ�FRQ�
WDSHWH�ILWRVDQLWDULR��HO�YLYHUR�FXHQWD�FRQ�JURXQG�FRYHU�\�FRQ�EXHQ�GUHQDMH��6H�
FXHQWD� FRQ� VROXFLRQHV� GHVLQIHFWDQWHV�� OD� KHUUDPLHQWD� \� HTXLSR� HV� GH� XVR�
H[FOXVLYR�GHO�YLYHUR��
�

ÿ� (O� YLYHULVWD� VDEH� TXH� GXUDQWH� HO� SURFHVR� GH� SURGXFFLyQ� GH� OD� SODQWD� OD�
SHUPDQHQFLD� GH� OD� PDOOD� KDFH� PiV� VXVFHSWLEOH� D� OD� SODQWD� DO� DWDTXH� GH�
Fusarium.�/D�PDOOD�GHO�YLYHUR�QR�HV�UHWUiFWLO�\�QR�SHUPLWH�OD�HQWUDGD�GLUHFWD�GHO�
VRO��/D�PDOOD�VH�UHWLUD�FXDQGR�OD�SODQWD�WLHQH�XQD�HGDG�GH���PHVHV��HQ�HO�PHV�
GH�MXQLR���

0XHVWUHR�GH�Fusarium� \�0RVFD� IXQJRVD�HQ�YLYHUR�\� WRPD�GH�GDWRV�SDUD�HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

/DV�SpUGLGDV�GH�SODQWD�DWULEXLGD�SRU�IDOWD�GH�SODQWD�HQ�OD�FDYLGDG��Fusarium�\�PRVFD�
IXQJRVD�� HQ� HO� YLYHUR� IRUHVWDO� /RV� 3RFLWRV� VH� PXHVWUD� HQ� OD� )LJXUD� ���� Pinus 
oaxacana WLHQH�SpUGLGDV�GH���������SHUR�HQ�P. devoniana ODV�SpUGLGDV�GH�SODQWD�
VRQ�PD\RUHV�DO�������/D�SpUGLGD�WRWDO�GH�SODQWD�HQ�HO�YLYHUR�HV�GH��������GH�OD�
SURGXFFLyQ�WRWDO�GHO�YLYHUR��6H�REVHUYDURQ�SODQWDV�FRQ�GREODPLHQWR�GH�iSLFH�\�IROODMH�
DPDULOOHQWR� WDQWR� HQ�P. oaxacana �)LJXUD� ����� FRPR� HQ�P. devoniana, GRQGH� VH�
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REVHUYD�PiV�PDUFDGD�OD�IDOWD�GH�SODQWD�HQ�ODV�FDYLGDGHV�GH�OD�FKDUROD��)LJXUD������
(O�YLYHUR�FXHQWD�FRQ�XQ�DOPDFpQ�GH�SODJXLFLGDV��)LJXUD���G���SHUR�QR�FXHQWD�FRQ�
WDSHWH�ILWRVDQLWDULR�HQ�VX�HQWUDGD�SULQFLSDO��)LJXUD���F���

 

)LJXUD� ����3RUFHQWDMH�GH�SpUGLGD�GH�SODQWD�SURYRFDGR�SRU�Fusarium� �VHPLOOD� QR�
JHUPLQDGD�\�SOiQWXOD�HQIHUPD��HQ�HO�YLYHUR�IRUHVWDO�/RV�3RFLWRV��2D[DFD��FLFOR�GH�
SURGXFFLyQ�����������  

�

�

��

��

��

��

��

��

P. oaxacana P. devoniana
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)LJXUD� ����Pinus devoniana:� D��1DYH� GH� SURGXFFLyQ� GH� SODQWD�� E�F��3ODQWD� FRQ�
FDYLGDGHV�YDFtDV�G��)ROODMH�DPDULOOHQWR�\�GREODPLHQWR�GHO�iSLFH��VtQWRPDV�WtSLFRV�GH�
Fusarium�� I�� $EXQGDQWHV� FDYLGDGHV� YDFtDV�� PX\� SUREDEOH� SRU� UHWLUR� GH� SODQWD�
HQIHUPD�HQ�HO�YLYHUR�IRUHVWDO�/RV�3RFLWRV��2D[DFD��FLFOR�GH�SURGXFFLyQ������������

D� E�

F� G�

H� I�
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)LJXUD� ���� Pinus oaxacana:� D�� 1DYH� GH� SURGXFFLyQ� GH� SODQWD�� E�� 'LDJQyVWLFR�
ILWRVDQLWDULR�UHDOL]DGR�GXUDQWH�OD�YLVLWD�DO�YLYHUR��F��3ODQWD�FRQ�GREODPLHQWR�GH�iSLFH�
\�G��3ODQWD�FRQ�SXGULFLyQ�GH�UDt]��VtQWRPDV�WtSLFRV�GH�OD�SUHVHQFLD�GH�Fusarium��HQ�
HO�YLYHUR�IRUHVWDO�/RV�3RFLWRV��2D[DFD��FLFOR�GH�SURGXFFLyQ������������

D�

G�F�

E�
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)LJXUD�����,QIUDHVWUXFWXUD�GHO�YLYHUR��D��1DYHV�GH�SURGXFFLyQ�GH�SODQWD��E��0XHVWUHR�
HQ�FDPSR�SDUD�OD�PHGLFLyQ�GH�LQFLGHQFLD�\�SUHVHQFLD�GH�PD\D�DQWLiILGRV�LQVWDODGD��
F��3XHUWD�SULQFLSDO�GHO�YLYHUR�VLQ�WDSHWH�ILWRVDQLWDULR��G��$OPDFpQ�GH�SODJXLFLGDV��HQ�
HO�YLYHUR�IRUHVWDO�/RV�3RFLWRV��2D[DFD��FLFOR�GH�SURGXFFLyQ������������
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9LYHUR�)RUHVWDO�6DQ�$JXVWtQ�$07(/�9,1,.7,&�26,/7,&��6�3�5��GH�5�/��

,QVWDQFLD��$07(/�9,1,.7,&�7$�26,/7,&��6�3�5��'(�5�/��

5HSUHVHQWDQWH�OHJDO��$JXVWtQ�*yPH]�+HUQiQGH]��

'RPLFLOLR��(MLGR�5RVHQGR�6DOD]DU��0XQLFLSLR�GH�&LQWDODSD��&KLDSDV��

&RRUGHQDGDV��

)HFKD��GH�YLVLWD�����GH�MXOLR�GH�������VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH�OD�YLVLWD�HQ�HO�YLYHUR��-RUJH�*HQDUR�'tD]�9LOODWRUR��

&RUUHR�HOHFWUyQLFR��MRVHPRQWHUURVDR#KRWPDLO�FRP��

7HOpIRQR��1�'�

5HVSRQVDEOHV�GH�OD�HQFXHVWD��'U��9tFWRU�+XJR�0DUtQ�&UX]��'U��2PDU�$OHMDQGUR�
3pUH]�9HUD�\�5DPyQ�+XJR�2QWLYHURV�3DOPD��

(VSHFLHV� GH� FRQtIHUDV� HYDOXDGDV� FRQ� VX� PHWD� GH� SURGXFFLyQ�� P. oocarpa 
�����������

7RWDO�GH�SODQWD�HYDOXDGD�HQ�HO�YLYHUR������������

7LSR�GH�SURGXFFLyQ��HQ�FKDUROD�GH�SOiVWLFR�\�SROLHVWLUHQR�GH����\����FDYLGDGHV�
UHVSHFWLYDPHQWH��FDSDFLGDG�GH�����P/��

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D�OD�QRUPD��10;�$$�����6&),��������'H�
DFXHUGR�D�OD�QRUPD�HVWH�YLYHUR�FXPSOH�FRQ�OD�PD\RUtD�GH�ORV�FULWHULRV�TXH�VH�VHxDODQ�
HQ�OD�PLVPD��(Q�FXDQWR�D�OD�FRQGLFLyQ�ILWRVDQLWDULD�VH�REVHUYy�SUHVHQFLD�PX\�HVFDVD�
GH�SODJDV�\�HQIHUPHGDGHV�HQ� OD�]RQD� ,�GHO�YLYHUR��6LQ�HPEDUJR��HQ� OD�]RQD� ,,�� OD�
PRVFD�IXQJRVD�\�OD�SODQWD�GDxDGD�SRU�Fusarium��IXH�DEXQGDQWH�GXUDQWH�HO�FLFOR�GH�
SURGXFFLyQ� GH� SODQWD� ����������� /RV� VtQWRPDV� SUHVHQWHV� IXHURQ� PDUFKLWH]��
GREODPLHQWR�GHO�iSLFH�\�GHVSUHQGLPLHQWR�GH�DFtFXODV�HQ�P. oocarpa. (VWH�VtQWRPD�
HV�PX\� VLPLODU� DO� TXH�RFDVLRQD�HO� KRQJR�GHO� JpQHUR�Fusarium��6H�HQFRQWUy�XQD�
LQFLGHQFLD�PHGLD�GH�PRVFD�IXQJRVD�WDQWR�GH�ODUYDV�FRPR�GH�DGXOWRV�HQ�HO�YLYHUR�\�
HQ�ODV�SODWDEDQGDV��(O�YLYHUR�\�ORV�FRQWHQHGRUHV�HQ�JHQHUDO�VH�HQFRQWUDURQ�OLEUHV�
GH�PDOH]D��

�

�

�
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/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /D�VHPLOOD�GH� OD�HVSHFLH�TXH�VH�SURGXFHQ�HQ�HVWH�YLYHUR��VH�FRPSUD�FRQ�XQ�
SURYHHGRU� TXH� QR� HVWi� FHUWLILFDGR� SRU� OD� 10;�$$�����6&)������� SHUR� TXH�
WLHQH�SHUPLVR�SDUD�OD�FRPHUFLDOL]DFLyQ�GH�VHPLOODV��H[SHGLGR�SRU�OD�6HFUHWDULD�
GHO�0HGLR�$PELHQWH�\�5HFXUVRV�1DWXUDOHV��6(0$51$7���(O�iUHD�VHPLOOHUD�VH�
XELFD�HQ�HO�SUHGLR�(O�&DUDFRO��&LQWDODSD�1��������&DU���������
�

ÿ� /RV� WpFQLFRV� GHO� YLYHUR� VDEHQ� TXH� PLHQWUDV� VHD� PD\RU� HO� WLHPSR� GH�
DOPDFHQDPLHQWR�GH�OD�VHPLOOD��VX�FDSDFLGDG�JHUPLQDWLYD�VH�UHGXFH��SRU�OR�TXH�
HQ�HO�YLYHUR�QR�VH�DOPDFHQD�VHPLOOD�SDUD�VHU�XWLOL]DGD�HQ�HO�SUy[LPR�FLFOR�GH�
SURGXFFLyQ��
�

ÿ� (Q�OD�UHFROHFFLyQ�GH�OD�VHPLOOD�QR�VH�WLHQHQ�SUREOHPDV�ILWRVDQLWDULRV��SRU�OR�TXH�
QR� VH�DSOLFD�QLQJ~Q�SURGXFWR�QL� SURFHGLPLHQWR�SDUD� FRQVHUYDUOD� DQWHV�GH� OD�
VLHPEUD��

6XVWUDWRV��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O�VXVWUDWR�XWLOL]DGR�HV�SHDW�PRVV��������DJUROLWD�������\�YHUPLFXOLWD��������(O�
VXVWUDWR�VH�HVWHULOL]D�\�VH�LQRFXOD�FRQ�Trichoderma������NJ�����/�GH�DJXD��SDUD�
��P��GH�VXVWUDWR���(Q�HO�SUHVHQWH�FLFOR�GH�SURGXFFLyQ�QR�SUHVHQWDURQ�SUREOHPDV�
ILWRVDQLWDULRV� DWULEXLEOHV� DO� VXVWUDWR�� VLQ� HPEDUJR�� QR� VH� UHXWLOL]D� SDUD� FLFORV�
VLJXLHQWHV�� (Q� HO� YLYHUR� QR� VH� UHDOL]DQ� DQiOLVLV� DO� VXVWUDWR� VREUH� VREUH�
SDWyJHQRV��
�

ÿ� 8WLOL]DQ�FKDURODV�GH�SOiVWLFR�UtJLGR�GH����FDYLGDGHV�\�FKDURODV�GH�SROLHVWLUHQR�
GH����FDYLGDGHV��DPEDV�FRQ�XQD�FDSDFLGDG�GH�����P/��/DV�FKDURODV�VH�ODYDQ�
\� HVWHULOL]DQ� SRU� LQPHUVLyQ� HQ� XQD� VROXFLyQ� GH� KLSRFORULWR�� ODV� FKDURODV� VH�
LPSUHJQDQ�FRQ�R[LFORUXUR�GH�FREUH��
�

ÿ� (Q�OD�PH]FOD�GHO�VXVWUDWR�VH�DSOLFD�PXOWLFRWH���.J���P��GH�VXVWUDWR��$GHPiV��
VH�DSOLFD�IHUWLOL]DQWH��LQLFLDGRU�������������ILQDOL]DGRU�������������
�

ÿ� (O�DJXD�XWLOL]DGD�HV�GH�ODJXQD�FRQ�XQ�S+�GH������VH�DMXVWD�GH�����D������6LQ�
HPEDUJR��KDQ�WHQLGR�SUREOHPDV�GH�VDOLQLGDG�\�DOFDOLQLGDG�GHELGRV�DO�GH�ULHJR�
DJXD��/RV�ULHJRV�VH�UHDOL]DQ�SRU�FDOHQGDULR�FDGD�WHUFHU�GtD��HQ�MXQLR�VH�GHMD�GH�
UHJDU�SRU�TXH�ODV�OOXYLDV�SURSRUFLRQDQ�HO�DJXD�TXH�UHTXLHUHQ�ODV�SODQWDV��
�

�
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3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�ORV�YLYHURV�

ÿ� (O�YLYHULVWD�FXHQWD�FRQ�ELWiFRUD��HQ�OD�FXDO�VH�DQRWDQ�GDWRV�VREUH�OD�PRUWDOLGDG�
GH�OD�SODQWD��'XUDQWH�HO�GHVDUUROOR�GH�OD�SODQWD�VH�SUHVHQWD�OD�PRVFD�IXQJRVD�\�
Fusarium, FRQRFLGR� FRPR� ³DULOOR´�� VLHQGR� OD� GH�PD\RU� LPSRUWDQFLD� OD�PRVFD�
IXQJRVD��(O�UHJLVWUR�GH�SpUGLGD�GH�SODQWD�TXH�VH�WLHQH�HQ�HO�YLYHUR�HV�GHO�����
GH�OD�SODQWD�SRU�FLFOR�GH�SURGXFFLyQ��

0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (Q�HO�YLYHUR�OD�PRVFD�IXQJRVD�VH�SUHVHQWD�GH�HQHUR�D�PDU]R��/D�HWDSD�FXDQGR�
VH� SUHVHQWD� HV� HQ� FHULOOR� \� HQ� GHVDUUROOR�� /RV� VtQWRPDV� TXH� SUHVHQWDQ� ODV�
SODQWDV�VRQ��DPDULOODPLHQWR��GHIROLDFLyQ�\�SXGULFLyQ�GH�OD�UDt]��SULQFLSDOPHQWH�
HO�FXHOOR��/D�PRVFD�IXQJRVD�VH�SUHVHQWD�HQ�WRGDV�ODV�HVSHFLHV�GH�SLQR��SHUR�
ODV�PiV�VXVFHSWLEOHV�VRQ�Pinus oocarpa�\�P. ayacahuite��HO�PiV�VXVFHSWLEOH�HV�
HO�SULPHUR��1R�KD\�XQ�iUHD�GHO�YLYHUR�GRQGH�VH�SUHVHQWH�PD\RU�SUHVHQFLD�GH�
PRVFD�IXQJRVD��VH�SUHVHQWD�SRU�LJXDO�HQ�WRGR�HO�YLYHUR��(O�YLYHULVWD�FRQVLGHUD�
TXH�OD�KXPHGDG�\�OD�IUHFXHQFLD�GH�ULHJR�DIHFWD�ODV�SREODFLRQHV�GH�OD�PRVFD��
�

ÿ� 3DUD�HO�PDQHMR�\�PRQLWRUHR�GH�OD�PRVFD��VH�XVDQ�WUDPSDV�DPDULOODV�FLOtQGULFDV��
ODV�FXDOHV�VH�FRORFDQ�D����P�GH�GLVWDQFLD�HQWUH�HOODV��VH�UHYLVDQ�FDGD����GtDV��
(O�WpFQLFR�FRQVLGHUD�TXH�VH�WLHQH�XQD�DEXQGDQFLD�OLJHUD��SRU�OR�TXH�VH�FDPELDQ�
FDGD�WUHV�PHVHV��
�

ÿ� 3DUD�HO�FRQWURO�GH�OD�PRVFD�IXQJRVD��VH�DSOLFDQ�SURGXFWRV�ELROyJLFRV�D�EDVH�GH�
Bacillus thuringiensis�� OD� PLFRUUL]D� FRPHUFLDO� 3K\WXQ� \� Trichoderma�� (VWRV�
SURGXFWRV�VH�DSOLFDQ�FDGD�GRV�PHVHV��$GHPiV��VH�DSOLFDQ�FRQ�PRFKLOD�PDQXDO�
GH����/�\�FRQ�PRFKLOD�PRWRUL]DGD�GH����/��VLQ�DXPHQWDU�ODV�GRVLV��(O�YLYHULVWD�
FRQVLGHUD� TXH� QR� WLHQH� TXH� DXPHQWDU� ODV� GRVLV� SDUD� FRQWURODU� OD� PRVFD�
IXQJRVD��

'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�VSS��

ÿ� (Q�WUDWDPLHQWR�GH�SUHJHUPLQDFLyQ�GH�OD�VHPLOOD�FRQVLVWH�HQ�UHPRMDUOD�SRU����
KRUDV� \�VH�DSOLFD�Trichoderma.�6H� UHDOL]DQ�DQiOLVLV�D� OD�VHPLOOD��/D�VLHPEUD�
SDUD�P. oocarpa VH�LQLFLD�HQ�GLFLHPEUH�\�VH�FRQFOX\H�HQ�HQHUR��(O�PpWRGR�GH�
VLHPEUD�HV�GLUHFWR�DO�WXEHWH��FRORFDQGR�GH�GRV�D�WUHV�VHPLOODV�SRU�FDYLGDG��1R�
VH�XWLOL]DQ�DOPiFLJRV� 
 

ÿ� (O�YLYHULVWD�UHFRQRFH�ORV�GDxRV�SRU�'DPSLQJ�RII�FDXVDGR�SRU�Fusarium��HO�FXDO�
OR� LGHQWLILFD� FRPR� GREODPLHQWR� GHO� EURWH� SULQFLSDO� \� DPDULOODPLHQWR�� /D�
LQFLGHQFLD�GH�SpUGLGD�GH�SODQWD�SRU�HVWD�HQIHUPHGDG�VH�HQFXHQWUD�HQWUH���\����
���(VWH�SUREOHPD�VH�SUHVHQWD�FRQ�PD\RU�IUHFXHQFLD�GH�IHEUHUR�D�PDU]R�HQ�OD�
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HWDSD�GH�SRVWHPHUJHQFLD��HWDSD�GH�FHULOOR���&XDQGR�VH�SUHVHQWD�Fusarium�VH�
UHDOL]D�GLDJQyVWLFR�GH�OD�HQIHUPHGDG�HQ�ODERUDWRULR� 
�

ÿ� 3DUD�HO�WUDWDPLHQWR�GH�Fusarium�VH�UHDOL]D�FRQWURO�ELROyJLFR�FRQ�Trichoderma.�
(O�FRQWURO�TXtPLFR�VH�KDFH�DSOLFDQGR�&DSWiQ��HO�FXDO�VH�DSOLFD�GHSHQGLHQGR�OD�
LQFLGHQFLD�GH�OD�HQIHUPHGDG� 
�

ÿ� (O�YLYHUR�FXHQWD�FRQ�XQ�iUHD�GH�LQFLQHUDFLyQ�GH�SODQWD�HQIHUPD��$GHPiV��WLHQH�
XQ�iUHD�GH�FXDUHQWHQD� 

,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O�YLYHUR�FXHQWD�FRQ�DOPDFpQ�GH�SODJXLFLGDV��/RV�SURGXFWRV�XWLOL]DGRV�SDUD�HO�
FRQWURO�GH�SODJDV�\�HQIHUPHGDGHV�HVWiQ�DXWRUL]DGRV�SDUD�HO�XVR�IRUHVWDO��HQ�HO�
DOPDFpQ� QR� VH� HQFRQWUDURQ� SURGXFWRV� FDGXFDGRV� \� FXHQWD� FRQ� GHSyVLWR� GH�
HQYDVHV�YDFtRV��
�

ÿ� (Q� HO� YLYHUR� VH� FXHQWD� FRQ� OLEURV� \� IROOHWRV� FRQ� LQIRUPDFLyQ� UHODFLRQDGD� DO�
PDQHMR�GH�SODJDV�\�HQIHUPHGDGHV��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ�VHxDOL]DFLyQ�DGHFXDGD�� ODV�QDYHV�\�SODWDEDQGDV� WLHQHQ�
OHWUHURV�TXH�LGHQWLILFDQ�OD�HVSHFLH�\�OD�FDQWLGDG�GH�SODQWDQ�HQ�SURGXFFLyQ��1R�
VH�FXHQWD�FRQ�PDOOD�DQWLiILGRV�QL�IDOGyQ��SHUR�WLHQH�WDSHWH�ILWRVDQLWDULR����NJ�GH�
FDOLGUD�HQ����/�GH�DJXD���HO� YLYHUR�FXHQWD�FRQ�JURXQG�FRYHU� �JUDYLOOD��\�FRQ�
EXHQ� GUHQDMH�� 6H� FXHQWD� FRQ� VROXFLRQHV� GHVLQIHFWDQWHV�� OD� KHUUDPLHQWD� \�
HTXLSR�HV�GH�XVR�H[FOXVLYR�GHO�YLYHUR��
�

ÿ� (O� YLYHULVWD� VDEH� TXH�� GXUDQWH� HO� SURFHVR� GH� SURGXFFLyQ� GH� OD� SODQWD�� OD�
SHUPDQHQFLD�GH�OD�PDOOD� OD�KDFH�PiV�VXVFHSWLEOH�DO�DWDTXH�GH�Fusarium��/D�
PDOOD�GHO�YLYHUR�HV�UHWUiFWLO�\�SHUPLWH�OD�HQWUDGD�GLUHFWD�GHO�VRO��6H�UHWLUD�FXDQGR�
OD�SODQWD�WLHQH���PHVHV�GH�HGDG��HQ�HO�PHV�GH�MXOLR�D�DJRVWR��

0XHVWUHR�GH�Fusarium� \�PRVFD� IXQJRVD�HQ�YLYHUR�\� WRPD�GH�GDWRV�SDUD�HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

/D�SpUGLGD�GH�SODQWD�DWULEXLGD�SRU�IDOWD�GH�SODQWD�HQ�OD�FDYLGDG��Fusarium�\�PRVFD�
IXQJRVD�HQ�HO�YLYHUR�IRUHVWDO�GH�6DQ�$JXVWtQ��P. oocarpa�SUHVHQWD�SpUGLGDV�WRWDOHV�
PHQRUHV�DO����� �)LJXUD������/DV�SODQWDV�VH�HQFXHQWUDQ�HQ�EXHQD� WDOOD� ���FP�� \�
FRQGLFLyQ��SRU� OR�TXH�HVWH�YLYHUR�HVWDUi�HQ�FRQGLFLRQHV�GH�FXPSOLU� OD�PHWD�GH� OD�
&21$)25��/DV�FKDURODV�VH�HQFXHQWUDQ�VHSDUDGDV�HQWUH�Vt�GH���D���FP�� OR�FXDO�
SHUPLWH�TXH�HO�DLUH�SXHGD�FLUFXODU�SHUIHFWDPHQWH�HQWUH�ODV�FKDURODV��/D�SODQWD�GH�P. 
oocarpa�SUHVHQWD�IROODMH�DPDULOOHQWR�\�GREODPLHQWR�GHO�iSLFH��)LJXUD������(O�YLYHUR�
FXHQWD�FRQ�WDSHWHV�ILWRVDQLWDULRV�HQ�OD�HQWUDGD�GH�ODV�QDYHV�\�HQWUH�SDVLOORV��)LJXUD�



Proyecto: FONDO SECTORIAL CONACYT-CONAFOR 2018-1 A-S-67865 

150 
 

��E�� F��� \� FRORFD� WUDPSDV�DPDULOODV� FLOtQGULFDV�SDUD� OD� FDSWXUD� \�PRQLWRUHR�GH� OD�
PRVFD�IXQJRVD��)LJXUD���H����

 

)LJXUD� ����3RUFHQWDMH�GH�SpUGLGD�GH�SODQWD�SURYRFDGR�SRU�Fusarium� �VHPLOOD� QR�
JHUPLQDGD�\�SOiQWXOD�HQIHUPD��HQ�HO�YLYHUR�IRUHVWDO�6DQ�$JXVWtQ��&KLDSDV��FLFOR�GH�
SURGXFFLyQ������������

�
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)LJXUD� ���� Pinus oocarpa�� D�� 3ODWDEDQGDV� GHO� YLYHUR�� E�� F�� 3ODQWD� FRQ� IROODMH�
DPDULOOHQWR� \� GREODPLHQWR� GHO� iSLFH�� VtQWRPDV� WtSLFRV� GH� Fusarium��G��5Dt]� FRQ�
SXGULFLyQ�� HQ� HO� YLYHUR� IRUHVWDO� 6DQ�$JXVWtQ��&KLDSDV�� FLFOR� GH� SURGXFFLyQ� �����
������

D� E�

F� G�
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�

)LJXUD����� ,QIUDHVWUXFWXUD�GHO�YLYHUR��D��(QWUDGD��E�F��7DSHWHV�ILWRVDQLWDULRV�HQ�OD�
HQWUDGD�GH�ODV�QDYHV�GH�SURGXFFLyQ�\�HQWUH�SODWDEDQGDV��G��=RQD�GH�SUHSDUDFLyQ�GH�
PRFKLODV� SDUD� DVSHUVLyQ� GH� SURGXFWRV�� H�� 7UDPSDV� DPDULOODV� FLOtQGULFDV� SDUD�
PRQLWRUHR� GH� PRVFD� IXQJRVD�� I�� 3DVLOORV� LQWHUQRV� FRQ� EXHQ� GUHQDMH�� SHUR� SRFD�
PDOH]D��HQ�HO�YLYHUR�IRUHVWDO�6DQ�$JXVWtQ��&KLDSDV��FLFOR�GH�SURGXFFLyQ������������

 

D� E�

F� G�

H� I�
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9LYHUR�0$69,�6DQ�$QGUpV��*yPH]�)DUtDV��-DOLVFR�

,QVWDQFLD��9,9(526�0$69,�6�3�5��'(�5�/��'(�&�9��

5HSUHVHQWDQWH�OHJDO��-DYLHU�0DJDxD�&iUGHQDV���

'RPLFLOLR�� &DUUHWHUD� OLEUH� &G�� *X]PiQ�*XDGDODMDUD� PDUJHQ� GHUHFKR� NP� ���� D�
$QGUpV�,[WOiQ��0XQLFLSLR�*yPH]�)DUtDV��

&RRUGHQDGDV��������
������´�/1�\��������
������´�/2��

)HFKD��GH�YLVLWD��HO�GtD����GH�PD\R��VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH�OD�YLVLWD�HQ�HO�YLYHUR��-DYLHU�0DJDxD�&iUGHQDV���

5HVSRQVDEOH�WpFQLFR��ÈOYDUR�3HxD�=HSHGD��

&RUUHR�HOHFWUyQLFR��FRPSRVWDPDVYL#\DKRR�FRP�

7HOpIRQR�������������

5HVSRQVDEOHV�GH�OD�HQFXHVWD��'UD��6LOYLD�(GLWK�*DUFtD�'tD]�8$&K���'U��$UQXOIR�
$OGUHWH�\�'U��0DQXHO�$JXLOHUD�5RGUtJXH]��&�3����

�$FRPSDxDPLHQWR�SRU��1LFROiV�/HDO�2OLYHUD�GH�DSR\R�WpFQLFR�GH�OD�*HUHQFLD�GH�
6DQLGDG�\�HO�,QJ��)UDQFLVFR�-DYLHU�&DEUDOHV�&DVWHOODQRV�DSR\R�GH�OD�*HUHQFLD�GH�
UHIRUHVWDFLyQ�GH�RILFLQDV�&HQWUDOHV�GH�OD�&21$)25����

�(VSHFLHV� GH� SLQR� HYDOXDGDV� FRQ� VX� PHWD� GH� SURGXFFLyQ�� Pinus devoniana 
����������\�P��douglasiana������������

7LSR�GH�SURGXFFLyQ��HQ�FKDUROD�GH����FDYLGDGHV�GH�����P/��

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D�OD�QRUPD��10;�$$�����6&),��������'H�
DFXHUGR�D�OD�QRUPD�HVWH�YLYHUR�FXPSOH�FRQ�OD�PD\RUtD�GH�ORV�FULWHULRV�TXH�VH�VHxDODQ�
HQ�OD�PLVPD��VLQ�HPEUDJR��DOJR�TXH�HVWD�IXHUD�GH�OD�QRUPD�HV�HO�Q~PHUR�GH�FKDURODV�
HQ�OR�DQFKR�GH�OD�FDPD��������OR�FXDO�KDFH�GLItFLO�OD�UHDOL]DFLyQ�GHO�PXHVWUHR�GH�SODQWD�
\� OD� HYDOXDFLyQ� GH� LQFLGHQFLD� GH� OD� HQIHUPHGDG�� � (Q� FXDQWR� D� OD� FRQGLFLyQ�
ILWRVDQLWDULD�VH�REVHUYy�SUHVHQFLD�GH�Fusarium�VSS���OD�SODQWD�HQIHUPD�SRU�HO�KRQJR�
VH� FRQVLGHUD� UHJXODU� GXUDQWH� HO� FLFOR� GH� SURGXFFLyQ� GH� SODQWD� ����������� /RV�
VtQWRPDV�SUHVHQWHV�IXHURQ�PDUFKLWH]�\�GREODPLHQWR�GHO�iSLFH����

�

�

�
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/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /D� VHPLOOD� HV� UHFROHFWDGD� GH� XQ� URGDO� QDWLYR� GH� OD� &21$)25�� OD� FXDO� HV�
DOPDFHQDGD�HQ�XQD�FiPDUD�IUtD�D����&��'XUDQWH�HO�SURFHVR�GH�H[WUDFFLyQ�VH�KD�
GHWHFWDGR�OD�SUHVHQFLD�GH�VHPLOOD�SLFDGD��VLPLODU�DO�GDxR�SRU�JRUJRMR��
�

ÿ� 'H�DFXHUGR�DO�FRQRFLPLHQWR�TXH�VH�WLHQH�VREUH�ORV�SDWyJHQRV�TXH�SXHGHQ�YHQLU�
HQ�OD�VHPLOOD��VH�VRPHWH�D�WUDWDPLHQWR�FRQ�WLHUUD�GH�GLDWRPHDV�D�UD]yQ�GH��J�NJ�
GH�VHPLOOD��

6XVWUDWRV��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O�VXVWUDWR�XWLOL]DGR�HV�HO�TXH�JHQHUD�HO�YLYHUR��VH�OH�FRQRFH�FRPR�FRPSRVWD�
0$69,�������\�ILEUDV�GH�SROYLOOR�GH�FRFR��������3DUD�DVHJXUDU�XQD�SURGXFFLyQ�
VDQD� GH� SODQWD�� HO� VXVWUDWR� HV� VRPHWLGR� D� WUDWDPLHQWRV� GH� WHPSHUDWXUD�� VH�
DSOLFD�Trichoderma harzianum D�XQD�GRVLV�GH���/���P���(O�OOHQDGR�VH�UHDOL]D�HQ�
GRV� RFDVLRQHV�� XQD� GXUDQWH� OD� HWDSD� GH� VLHPEUD� \� RWUD� HQ� OD� JHUPLQDFLyQ��
XWLOL]DQGR���NJ�HQ�����PLO�FDYLGDGHV��6H�KD�WHQLGR�SUREOHPDV�ILWRVDQLWDULRV�FRQ�
HO�VXVWUDWR�FRPR�PDOH]DV�\�KRQJRV��SRU�OR�DQWHULRU��VH�KDQ�UHDOL]DGR�DQiOLVLV�
SDWRJpQLFRV�TXH�KDQ�DUURMDGR�OD�SUHVHQFLD�GH�Fusarium.�
�

ÿ� /RV� FRQWHQHGRUHV� VH� GHVLQIHFWDQ� FRQ� XQD� VROXFLyQ� GH� DJXD�� MDEyQ� \� FORUR��
WDPELpQ�VH�UHDOL]DQ�EDxRV�GH�SHUy[LGR�GH�KLGUyJHQR�DO�������8QD�YH]�TXH�VH�
KDQ�GHVLQIHFWDGR�� ODV�FKDURODV�VH� LPSUHJQDQ�FRQ�+LGUy[LGR�GH�FREUH�HQ�XQD�
PH]FOD�GH�����/�GHO�PLVPR�PiV�����P/�GH�VHOODGRU�HQ�����/�GH�DJXD��
�

ÿ� 6H� DSOLFD� RVPRFRWH� FRPR� IHUWLOL]DQWH� GH� OLEHUDFLyQ� OHQWD� GXUDQWH� ORV� GRFH�
PHVHV�GHO�DxR�D�XQD�GRVLV�GH���J�/�R���NJ�P���
�

ÿ� (O�DJXD�XWLOL]DGD�HV�GH�SR]R�\�WLHQH�XQ�S+�GH�����\�VH�EDMD�D�����FRQ�XQ�OL[LYLDGR�
GH�iFLGR�IRVIyULFR��(O�ULHJR�VH�UHDOL]D�GLDULDPHQWH��

3ODJDV�\�PDOH]DV�HQ�ORV�YLYHURV�

ÿ� (O�YLYHUR�FXHQWD�FRQ�XQD�ELWiFRUD�TXH�FXHQWD�FRQ�ORV�GDWRV�GH�PRUWDQGDG�GH�
SODQWD��SDUD�OR�DQWHULRU��VH�UHDOL]DQ�PXHVWUHRV�\�VH�KD�GHWHFWDGR�OD�SUHVHQFLD�
GH�Phytophthora, Fusarium \�PRVFD� IXQJRVD��6LHQGR� ORV�~OWLPRV�GRV� ORV�GH�
PD\RU�LPSRUWDQFLD H�LPSDFWR��/RV�GDWRV�LQGLFDQ�TXH�EDMR�HVWRV�SUREOHPDV�VH�
SLHUGH�GH���D������GH�SODQWD��SULQFLSDOPHQWH�GH�Pinus devoniana.�
�
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0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (Q�HO�YLYHUR�VH�KD�GHWHFWDGR�OD�SUHVHQFLD�GH�DGXOWRV�\�ODUYDV�GH�PRVFD�IXQJRVD�
HQ�HO�PHV�GH�DEULO��$IHFWD�OD�HWDSD�GH�GHVDUUROOR�GH�OD�SODQWD��SURGXFLHQGR�HO�
VtQWRPD�WtSLFR�GH�GREODPLHQWR�GH�iSLFH��/DV�HVSHFLHV�DIHFWDGDV�GH�SLQR�VRQ�
Pinus devoniana \�P. hartweggii TXH�WLHQH�FUHFLPLHQWR�FHVSLWRVR�\�OR�KDFH�PiV�
YXOQHUDEOH�DO�DWDTXH�GH�GLFKR�LQVHFWR���
�

ÿ� 3DUD�VX�PRQLWRUHR�VH�FRORFDQ�WUDPSDV�DPDULOODV�GH����[����FP��FDGD����PHWURV��
/D� UHYLVLyQ� GH� ODV� WUDPSDV� VH� UHDOL]D� VHPDQDOPHQWH�� FXDQGR� VH� HQFXHQWUD�
��FP�� VH� UHDOL]DQ� DSOLFDFLRQHV� FRQ� SDULKXHOD� GH� ���� /� GH� ORV� VLJXLHQWHV�
SURGXFWRV�� SHUPHWULQD�D� UD]yQ�GH���J�/�GH�DJXD��H[WUDFWR�GH�DMR� ���P/�/��\�
'HFLV����P/�/��FDGD����GtDV��8QD�YH]�TXH�FRQFXUUHQ�ORV����GtDV�VH�FDPELDQ�
ODV�WUDPSDV�SDUD�FRQWLQXDU�FRQ�HO�PRQLWRUHR�� 

'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�VSS��

ÿ� /D�VHPLOOD�GH�P. devoniana HV�VRPHWLGD�D�XQ�WUDWDPLHQWR�ItVLFR�SUHJHUPLQDWLYR�
TXH�FRQVWD�GH���K�GH�UHPRMR��7DPELpQ�HV� WUDWDGD�FRQ� WLHUUD�GH�GLDWRPHDV�\�
7KLUDP� 
� 

ÿ� (O�SHULRGR�GH�VLHPEUD�VH�OOHYD�DFDER�GH�VHSWLHPEUH�D�RFWXEUH��FRORFDQGR�XQD�
VHPLOOD�SRU�FDYLGDG�\�VH�KDFH�UHVLHPEUD�HQ�GRQGH�QR�JHUPLQy�OD�VHPLOOD��/RV�
VtQWRPDV� GH� 'DPSLQJ� RII� VRQ� UHFRQRFLGRV� SRU� HO� GREODPLHQWR� GHO� EURWH�
SULQFLSDO�� (O� SRUFHQWDMH� GH� SpUGLGD� GH� SODQWD� TXH� WLHQH� HO� YLYHUR� SRU� HVWH�
SUREOHPD�YD�GH���D������GLFKR�SRUFHQWDMH�VH�GHWHUPLQD�PHQVXDOPHQWH�\�VH�
REVHUYD�PD\RU�DIHFWDFLyQ�GXUDQWH�OD�HWDSD�SRVWHPHUJHQWH�\�HQ�ORV�PHVHV�GH�
HQHUR� \� GLFLHPEUH�� /RV� DQiOLVLV� ILWRSDWROyJLFRV� KDQ� DUURMDGR� TXH� HO� KRQJR�
SDWyJHQR�FRUUHVSRQGH�DO�JpQHUR�Fusarium.�
�

ÿ� /D� SODQWD� HV� WUDWDGD� FRQWUD� 'DPSLQJ� RII� FRQ� DSOLFDFLRQHV� GH� Trichoderma 
harzianum FDGD� ��� GtDV� \� IXQJLFLGDV� VLVWpPLFRV� \� GH� FRQWDFWR� FRPR�
3URSDPRFDUE��3UHYLFXU�1�HQHUJ\��5LGRPLO�*ROG�\�8QLIRUP��FDGD����GtDV�D�XQD�
GRVLV�LQLFLDO�GH�����P/�/�\�FRQVHFXWLYDV�GH���P/�/��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ�XQD�IRVD�GH�LQFLQHUDFLyQ�SDUD�SODQWD�HQIHUPD�\�XQ�VLWLR�GH�
DLVODPLHQWR� SDUD� UHFXSHUDFLyQ� GH� OD� SODQWD�� $GHPiV�� KD\� XQ� DOPDFpQ� GH�
SODJXLFLGDV��VLQ�HPEDUJR��QR�WRGRV�VRQ�DXWRUL]DGRV�SDUD�VX�XVR�IRUHVWDO��/RV�
SURGXFWRV�FDGXFDGRV�\�HQYDVHV�YDFtRV�VRQ�OOHYDGRV�D�GHSyVLWRV�GH�OD�UHJLyQ��
�

�
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,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O� YLYHUR� FXHQWD� FRQ� LQIRUPDFLyQ� UHODFLRQDGD� FRQ� HO� FRQWURO� GH� SODJDV�
HQIHUPHGDGHV��
�

ÿ� /D�LQIUDHVWUXFWXUD�FXHQWD�FRQ�OD�VHxDOL]DFLyQ�DGHFXDGD�SDUD�ODV�HVSHFLHV�GH�
SLQR�� XQ� WDSHWH� ILWRVDQLWDULR� FRQ� &ORUDOH[� DO� �� �� \� QR� FXHQWD� FRQ� PDOOD�
DQWLiILGRV�� (O� VXHOR� GHO� LQWHULRU� HVWi� FXELHUWR� FRQ� JUDYLOOD�� /DV� KHUUDPLHQWDV�
HPSOHDGDV�HQ�HO�PDQHMR�GH�ODV�SODQWDV��VRQ�H[FOXVLYDV�SDUD�HO�YLYHUR��(O�YLYHUR�
FXHQWD�FRQ�VRPEUD�UHWUiFWLO�DQWLJUDQL]R��SRU�OR�TXH�QR�VH�UHWLUD��
�

0XHVWUHR�GH�Fusarium� \�0RVFD� IXQJRVD�HQ�YLYHUR�\� WRPD�GH�GDWRV�SDUD�HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

(Q�HO�YLYHUR�0$69,�VH�SURGXFHQ� ODV�HVSHFLHV�Pinus douglasiana \�P. devoniana 
FX\DV� SODQWDV� SUHVHQWDQ� XQD� FRQGLFLyQ� ILWRVDQLWDULD� UHJXODU�� HV� FRP~Q� HQFRQWUDU�
SODQWDV�FRQ�VtQWRPDV�GH�Fusarium GH�VHYHULGDG �����\�� SHUR�QR�OD�SUHVHQFLD�GH�
PRVFD� IXQJRVD�HQ�HO�VXVWUDWR��KD\�PXFKDV�FDYLGDGHV�YDFtDV�\�HQ�JHQHUDO�QR�VH�
REVHUYDURQ�RWURV�GDxRV��/RV�SRUFHQWDMHV�GH�GDxR�FDXVDGRV�SRU�Fusarium�GXUDQWH�
HO�GLDJQyVWLFR�ILWRVDQLWDULR�IXHURQ�GH�������HQ�P. douglasiana \ ����HQ�P. devoniana, 
VLQ�HPEDUJR��VXPDQGR�OD�SpUGLGD�GH�SODQWD�SRU�FDYLGDGHV�YDFtDV�GHELGR�D�OD�IDOWD�
GH� JHUPLQDFLyQ�� DXPHQWD� D� ����� �� \� ����� �� UHVSHFWLYDPHQWH� �)LJXUD� ����� 6H�
REVHUYDURQ�SODQWDV�FRQ�IROODMH�DPDULOOHQWR�\�GREODPLHQWR�GHO�iSLFH�HQ�P. douglasiana 
�)LJXUD� ���� \�P. devoniana �)LJXUD� ����� (O� YLYHUR� FXHQWD� FRQ� VHxDOL]DFLyQ� GH� OD�
HVSHFLH� HQ� SURGXFFLyQ� \� FDQWLGDG� GH� SODQWD�� DVt� FRPR� FRQ� XQ� DOPDFpQ� GH�
SODJXLFLGDV��)LJXUD������
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)LJXUD�����3RUFHQWDMH�GH�SpUGLGD�GH�SODQWD�SRU�Fusarium��VHPLOOD�QR�JHUPLQDGD�\�
SOiQWXOD�HQIHUPD��HQ�HO�YLYHUR� IRUHVWDO�0$69,��-DOLVFR��FLFOR�GH�SURGXFFLyQ������
�����  

 

)LJXUD� ���� Pinus douglasiana:� D�� E�� 3URGXFFLyQ� GH� SODQWD� HQ� FKDURODV� GH�
SROLHVWLUHQR��F�H��3ODQWD�FRQ�VHFDGHUD��DFtFXODV�DPDULOOHQWDV�TXH�VH�WRUQDQ�PDUUyQ�
FRQIRUPH�DYDQ]D�OD�HQIHUPHGDG�\�FDYLGDGHV�YDFtDV�SRU�IDOWD�GH�JHUPLQDFLyQ��HQ�HO�
YLYHUR�IRUHVWDO�0$69,��-DOLVFR��FLFOR�GH�SURGXFFLyQ������������

�
�
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)LJXUD� ���� Pinus devoniana:� D�H�� &KDURODV� FRQ� FDYLGDGHV� YDFtDV� SRU� IDOWD� GH�
JHUPLQDFLyQ� GH� VHPLOOD� \� SODQWDV� FRQ� IROODMH� DPDULOOHQWR�� WRUQiQGRVH� PDUUyQ�
FRQIRUPH� DYDQ]D� OD� HQIHUPHGDG�� DVt� FRPR� GREODPLHQWR� GHO� iSLFH� �Fusarium��� I��
3UHVHQFLD� GH� PDOH]D� HQ� FKDURODV� GH� SURGXFFLyQ�� HQ� HO� YLYHUR� IRUHVWDO� 0$69,��
-DOLVFR��FLFOR�GH�SURGXFFLyQ������������

F�
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)LJXUD� ���� ,QIUDHVWUXFWXUD� GHO� YLYHUR��D��E�� 6HxDOL]DFLyQ� DGHFXDGD� GHO� YLYHUR��F��
3ODJXLFLGDV�XWLOL]DGRV�HQ�OD�SURGXFFLyQ�GH�SODQWD��G��%RGHJD�GH�SODJXLFLGDV��HQ�HO�
YLYHUR�IRUHVWDO�0$69,��-DOLVFR��FLFOR�GH�SURGXFFLyQ������������
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9LYHUR�3URYLQFLD�GH�ÈYDORV��6D\XOD��-DOLVFR�

,QVWDQFLD��/$�)25(67$/�3529,1&,$�'(�È9$/26�6�3�5��

5HSUHVHQWDQWH�OHJDO��-RVp�6HW�5RVDV�%DXWLVWD��

'RPLFLOLR��&DUUHWHUD�HVWDWDO�6D\XOD�8VPDMDF�NP����PDUJHQ�L]TXLHUGR�6D\XOD�-DO��

&RRUGHQDGDV��������
������´�/1�\��������
������´�/2�

)HFKD��GH�YLVLWD��HO�GtD����GH�PD\R��VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH�OD�YLVLWD�HQ�HO�YLYHUR��-DFRER�5HQWHUtD�/DQGHURV�

&RUUHR�HOHFWUyQLFR��VHWBYLIRUHVD#KRWPDLO�FRP�

7HOpIRQR�������������

5HVSRQVDEOHV�GH�OD�HQFXHVWD��'UD��6LOYLD�(GLWK�*DUFtD�'tD]��8$&K���'U��$UQXOIR�
$OGUHWH�\�'U��0DQXHO�$JXLOHUD�5RGUtJXH]��&�3����

$FRPSDxDPLHQWR�SRU��1LFROiV�/HDO�2OLYHUD�GH�DSR\R� WpFQLFR�GH� OD�*HUHQFLD�GH�
6DQLGDG�\�HO�,QJ��)UDQFLVFR�-DYLHU�&DEUDOHV�&DVWHOODQRV�DSR\R�GH�OD�*HUHQFLD�GH�
5HIRUHVWDFLyQ�GH�RILFLQDV�&HQWUDOHV�GH�OD�&21$)25����

(VSHFLHV� GH� SLQR� HYDOXDGDV� FRQ� VX� PHWD� GH� SURGXFFLyQ�� Pinus devoniana 
����������\�P��cembroides������������

7LSR�GH�SURGXFFLyQ��HQ�FKDUROD�GH����FDYLGDGHV�GH�����P/��

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D�OD�QRUPD��10;�$$�����6&),��������(O�
YLYHUR�FXPSOH�PX\�ELHQ�FRQ�OD�PD\RUtD�GH�OR�TXH�VH�VROLFLWD�HQ�OD�QRUPD��OD�SODQWD�
HQ�JHQHUDO� VH� HQFRQWUDED� VDQD� \�GH�PX\� EXHQD� FDOLGDG� SDUD P��devoniana��6LQ�
HPEDUJR�� HQ� P�� cembroides� OD� SODQWD� PDQLIHVWDED� XQ� SUREOHPD� IXHUWH� GH�
HQIHUPHGDG��VH�YHtD�FRPR�VL�IXHUD�XQ�SUREOHPD�DELyWLFR��SHUR�DO�REVHUYDU�ELHQ�ORV�
VtQWRPDV�VH�GHILQtDQ�FRPR�SUREOHPD�GH�Fusarium�VSS���DO�PDQLIHVWDU�GREODPLHQWR��
SRFR� GHVDUUROOR� \� SXGULFLyQ� GH� UDt]�� &XHQWD� FRQ� XQ� FXDUWR� GH� SODJXLFLGDV� \�
DOPDFHQDPLHQWR�GH�VHPLOOD��FRQ�VX�ELWiFRUD�GHO�YLYHUR���

/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /D�VHPLOOD�HV�DGTXLULGD�GH�XQ�SURYHHGRU�\�HV�H[WUDtGD�GH�URGDOHV�VHPLOOHURV��
Pinus devoniana� VH� H[WUDH� GH� XQ� VHPLOOHUR� XELFDGR� HQ�6D\XOD�� -DOLVFR� \�P. 
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cembroides GH�3XHEOD��VH�HQWUHJD�OD�ILFKD�WpFQLFD��/D�VHPLOOD�VH�DOPDFHQD�HQ�
XQD�ERGHJD��GRQGH�VH�KD�GHWHFWDGR�OD�SUHVHQFLD�GH�JRUJRMR��
�

ÿ� 'H� DFXHUGR� DO� FRQRFLPLHQWR� TXH� VH� WLHQH� VREUH� ORV� KRQJRV� TXH� YLHQHQ� HQ�
VHPLOOD��VH�UHDOL]D�XQ�WUDWDPLHQWR�SDUD�P. devoniana, TXH�FRQVWD�GH�UHPRMDUOD�
GXUDQWH����K�HQ�DJXD��PLHQWUDV�TXH�P. cembroides�VH�UHPRMD�GXUDQWH����K�FRQ�
FDPELRV�GH�DJXD�FDGD����K��7DPELpQ�VH�UHPRMD����PLQXWRV�HQ�&DSWiQ�D�UD]yQ�
GH���J�/��

6XVWUDWRV��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O�VXVWUDWR�XWLOL]DGR�HV�SHDW�PRVV�������\�FRUWH]D�GH�SLQR����������
�

ÿ� /RV�FRQWHQHGRUHV�VH�ODYDQ�FRQ�FORUR�DO�������D�UD]yQ�GH���/�GHO�SURGXFWR�HQ�
����/�GH�DJXD�\�VH�VXPHUJHQ�HQ�HVWD�VROXFLyQ��3RVWHULRUPHQWH�ODV�FKDURODV�VH�
LPSUHJQDQ�FRQ�FREUH��+LGURPHF��GXUDQWH����K�D�UD]yQ�GH����/�GH�DJXD�SRU���/�
GH�FREUH�\���/�GH�VHOODGRU��OD�SURSRUFLyQ�UHFRPHQGDGD�HV�GH���������
�

ÿ� /D� DSOLFDFLyQ� GH� IHUWLOL]DQWHV� VH� UHDOL]D� FRQ� KLGURVROXEOHV� ��&D�0J�� SDUD� OD�
HWDSD� LQLFLDO�� GH� GHVDUUROOR� \� ILQDOL]DGRU�� VH� DSOLFDQ� �� YHFHV� SRU� VHPDQD��
$GHPiV�� VH� DSOLFD� PXOWLFRWH� FRPR� IHUWLOL]DQWH� GH� OLEHUDFLyQ� OHQWD� GXUDQWH� ��
PHVHV� D� XQD� GRVLV� GH� ���� NJ�P��� HQ� VLVWHPD� GH� ULHJR� VH� FRQVLGHUD� XQD�
FRQFHQWUDFLyQ�GH�����SSP��
�

ÿ� (O�DJXD�XWLOL]DGD�HV�GH�SR]R�\�WLHQH�XQ�S+�GH����VH�HPSOHD�DJXD�GH�OL[LYLDGR�
SDUD�EDMDUOR�D�XQ�YDORU�GH������(O�ULHJR�VH�DSOLFD�GH�DFXHUGR�D�ODV�QHFHVLGDGHV�
GH�OD�HVSHFLH��Pinus devoniana GH�ULHJD�GLDULR�\�HQ�ODV�SULPHUDV�KRUDV�GHO�GtD��
PLHQWUDV�TXH�P. cembroides VH�ULHJD�FDGD�WHUFHU�GtD��

3ODJDV�\�PDOH]DV�HQ�ORV�YLYHURV�

ÿ� (O� YLYHUR� FXHQWD� FRQ� XQD� ELWiFRUD� GRQGH� VH� UHJLVWUD� OD� SUHVHQFLD� SODJDV� \�
HQIHUPHGDGHV��HO�SRUFHQWDMH�GH�PRUWDQGDG�GH�SODQWD�HV�GHO������SURYRFDGD�
SULQFLSDOPHQWH�SRU�Fusarium�VS���

0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (Q�HO�YLYHUR�VH�KD�GHWHFWDGR�OD�SUHVHQFLD�GH�ODUYDV�\�DGXOWRV�GH�PRVFD�IXQJRVD��
SULQFLSDOPHQWH�HQ�HO�PHV�GH�IHEUHUR��SRU�OR�TXH�D�ILQDOHV�GH�HVH�PHV�VH�UHWLUD�
OD� PDOOD�� (VWH� LQVHFWR� DIHFWD� FRQ� PD\RU� LPSDFWR� HQ� OD� SUHJHUPLQDFLyQ�� ORV�
VtQWRPDV� SUHVHQWHV� HQ� SOiQWXODV� DIHFWDGDV� HV� SXGULFLyQ� GH� UDt]�� (Q� Pinus 
cembroides VH�GHWHFWD�HO�PD\RU�Q~PHUR�GH�PRVFD�IXQJRVD��VLQ�HPEDUJR��HV�
PiV�VXVFHSWLEOH�P. devoniana.�
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ÿ� 1R�KD\�PRQLWRUHR�FRQ�WUDPSDV�DPDULOODV��VLQ�HPEDUJR��VH�UHDOL]D�FRQWURO�LQLFLDO�
FRQ�%HFWR�9DF�D�XQD�GRVLV�GH�����J�����/�GH�DJXD��3RVWHULRUPHQWH�VH�DSOLFD�
Bacillus thuringiensis YDU��Isrraelensis�\�H[WUDFWR�GH�DMR�D�UD]yQ�GH����D����P/�/�
FDGD����GtDV��(O�FRQWURO�VH�FRPSOHPHQWD�FRQ�'HOWDPHWULQD�D�XQD�GRVLV�GH���
P/�/�FDGD����GtDV��(O�HQFDUJDGR�GH�YLYHUR�FRQVLGHUD� TXH��SDUD�FRQWURODU� OD�
PRVFD�IXQJRVD��VH�UHTXLHUH�GH�XQD�GRVLV�PD\RU��VXJLHUH�����J�SRU�WDPER�GH�
DJXD��6H�HPSOHD�XQD�SDULKXHOD�SDUD�UHDOL]DU�ODV�DSOLFDFLRQHV� 

'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�VSS� 

ÿ� 6H� UHDOL]D� WUDWDPLHQWR� GH� SUHJHUPLQDFLyQ� D� OD� VHPLOOD� \� VH� WUDWD� FRQ�
Trichoderma GH�%DFWLYD�D�XQD�GRVLV�GH��J�NJ�GH�VXVWUDWR�\�FDSWiQ� 
�� 

ÿ� (O�SHULRGR�GH�VLHPEUD�GH�P. cembroides HPSLH]D�D�PHGLDGRV�GH�VHSWLHPEUH�\�
HQ� QRYLHPEUH GH� P. devoniana. /D� VLHPEUD� VH� UHDOL]D� GH� PDQHUD� GLUHFWD�
FRORFDQGR�XQD�VHPLOOD�HQ�FDGD�FDYLGDG��OXHJR�GH�OD�JHUPLQDFLyQ��VH�UHVLHPEUD�
SDUD�OOHQDU�ODV�FDYLGDGHV�YDFtDV��7LHQHQ�SUREOHPDV�FRQ�URHGRUHV�\�SiMDURV��
�

ÿ� /RV�VtQWRPDV�GH�'DPSLQJ�RII�TXH�VH�KDQ�REVHUYDGR�HQ�YLYHUR�VRQ�GREODPLHQWR�
GHO�EURWH�SULQFLSDO�\�IROODMH�URML]R��DIHFWDQGR�OD�HWDSD�GH�GHVDUUROOR�GH�OD�SODQWD�
\�SUHVHQWH�FDVL�WRGR�HO�DxR��/RV�DQiOLVLV�SDWROyJLFRV�GH�OD�SODQWD�KDQ�DUURMDGR�
DO�SDWyJHQR�Fusarium�VS��(O�WUDWDPLHQWR�GH�FRQWURO�HV�FRQ�Trichoderma�D�XQD�
GRVLV�GH���P/�/�GH�DJXD��7KLDEHQGD]RO�\�3UHYLFXU�D���J�/�FDGD����GtDV��
�

ÿ� (O� YLYHUR� FXHQWD� FRQ� XQ� iUHD� SDUD� OD� LQFLQHUDFLyQ� GH� SODQWD� HQIHUPD�� VLQ�
HPEDUJR�� QR� FXHQWD� FRQ� XQ� iUHD� GH� FXDUHQWHQD� SDUD� OD� UHFXSHUDFLyQ� GH� OD�
SODQWD��$GHPiV��FXHQWD�FRQ�XQ�DOPDFpQ�GH�SODJXLFLGDV�\�ORV�HQYDVHV�YDFtRV�
VH�MXQWDQ�\�VH�OOHYDQ�SDUD�UHFLFODMH��

,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O� YLYHUR� FXHQWD� FRQ� LQIRUPDFLyQ� UHODFLRQDGD� SDUD� HO� FRQWURO� GH� SODJDV� \�
HQIHUPHGDGHV��
�

ÿ� /D�LQIUDHVWUXFWXUD�FXHQWD�FRQ�OD�VHxDOL]DFLyQ�DGHFXDGD�SDUD�ODV�HVSHFLHV�GH�
SLQR��WDSHWH�ILWRVDQLWDULR�FRQ�FORUR��WDPL]�\�JHO�SDUD�PDQRV��6LQ�HPEDUJR��QR�
FXHQWD�FRQ�PDOOD�DQWLiILGRV��/DV�KHUUDPLHQWDV�HPSOHDGDV�SDUD�HO�PDQHMR�GH�
ODV�SODQWDV��VRQ�H[FOXVLYDV�SDUD�HO�YLYHUR��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ�VRPEUD�UHWUiFWLO�\�VH�UHWLUD�FXDQGR�OD�SODQWD�WLHQH���PHVHV�
GH�HGDG��
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0XHVWUHR�GH�Fusarium� \�0RVFD� IXQJRVD�HQ�YLYHUR�\� WRPD�GH�GDWRV�SDUD�HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV��

(Q�HO�YLYHUR�IRUHVWDO�/D�)RUHVWDO�3URYLQFLD�GH�ÈYDORV�VH�SURGXFHQ�ODV�HVSHFLHV�Pinus 
devoniana \� P. cembroides, FX\D� FRQGLFLyQ� ILWRVDQLWDULD� HV� EXHQD� SDUD� P��
devoniana�� VH� OOHJDEDQ�D�REVHUYDU�DOJXQDV�SODQWDV�HQIHUPDV�SRU�)XVDULXP�VSS���
SHUR�HUDQ�PX\�DLVODGDV�HQ�WRGDV�ODV�FDPDV���VLQ�HPEDUJR���HQ�P��cembroides���VH�
REVHUYDURQ�SODQWDV�FRQ�GHVDUUROOR�UDTXtWLFR�\�DQRPDOtDV�GH�RULJHQ�DSDUHQWHPHQWH�
JHQpWLFR�R�DELyWLFR��VH�REVHUYy�OD�FRORUDFLyQ�GHO�IROODMH�GH�FRORU�URML]R���KD\�PXFKDV�
FDYLGDGHV�YDFtDV��QR�KD\�SUHVHQFLD�GH�PRVFD�IXQJRVD�\�ORV�VtQWRPDV�GH�Fusarium 
GH�ODV�SODQWDV�HQFRQWUDGDV�DSHQDV�DOFDQ]DQ�OD�VHYHULGDG�JUDGR����)LJXUD����\������
HO�SRUFHQWDMH�GH�SpUGLGD�GH�SODQWD�HV�GH��������HQ�Pinus devoniana \��������HQ�P. 
cembroides �)LJXUD� ����� (O� YLYHUR� FXHQWD� FRQ� OD� VHxDOL]DFLyQ� DGHFXDGD� SDUD� OD�
LGHQWLILFDFLyQ�GH�HVSHFLHV�\�FDQWLGDG�GH�SODQWD�HQ�SURGXFFLyQ��DGHPiV�FXHQWD�FRQ�
DOPDFpQ�GH�SODJXLFLGDV��)LJXUD������

 

)LJXUD� ����3RUFHQWDMH�GH�SpUGLGD�GH�SODQWD�SURYRFDGR�SRU�Fusarium� �VHPLOOD� QR�
JHUPLQDGD� \�SOiQWXOD�HQIHUPD��HQ�HO� YLYHUR� IRUHVWDO�3URYLQFLD�GH�ÈYDORV��-DOLVFR��
FLFOR�GH�SURGXFFLyQ������������

�

�

��

��

��

��

��

��

Pinus devoniana Pinus cembroides
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9LYHUR�/D�)RUHVWDO�3URYLQFLD�GH�ÈYDORV
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)LJXUD�����Pinus devoniana:�D��E��3ODQWD�HQ�SURGXFFLyQ�HQ�FKDURODV��F�I��3ODQWD�FRQ�
VtQWRPDV� GH� 'DPSLQJ� RII�� GREODPLHQWR� GH� iSLFH� SULQFLSDO�� IROODMH� DPDULOOHQWR�
WRUQiQGRVH�D�PDUUyQ�\�WHUPLQD�FRORU�URML]R��HQ�HO�YLYHUR�IRUHVWDO�3URYLQFLD�GH�ÈYDORV��
-DOLVFR��FLFOR�GH�SURGXFFLyQ������������

D�

F�

H� I�

G�

E�
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)LJXUD� ����Pinus cembroides:�D��6HxDOL]DFLyQ� GH� ORV�PyGXORV�GH�SURGXFFLyQ�GH�
SODQWD��E��F��&KDURODV�FRQ�FDYLGDGHV�YDFtDV�SRU�IDOWD�GH�JHUPLQDFLyQ�GH�VHPLOOD��G��
3ODQWD�FRQ�VtQWRPDV�GH�'DPSLQJ�RII��GREODPLHQWR�GH�iSLFH�SULQFLSDO�\�IROODMH�PDUUyQ��
HQ�HO�YLYHUR�IRUHVWDO�3URYLQFLD�GH�ÈYDORV��-DOLVFR��FLFOR�GH�SURGXFFLyQ������������

E�D�

G�F�
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)LJXUD� ���� ,QIUDHVWUXFWXUD� GHO� YLYHUR�� D�� E�� 6HxDOL]DFLyQ� GH� ORV� PyGXORV� GH�
SURGXFFLyQ� GH� SODQWD�� F�� 7LQDFRV� SDUD� OD� DSOLFDFLyQ� GH� ULHJR� \� IHUWLOL]DFLyQ�� G��
%RGHJD�GH�SODJXLFLGDV��HQ�HO�YLYHUR�IRUHVWDO�3URYLQFLD�GH�ÈYDORV��-DOLVFR��FLFOR�GH�
SURGXFFLyQ������������
 

 

 

 

 

 

 

 

 

D� E�
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9LYHUR�)RUHVWDO�$W]LPED�&DQYLOOD�6�3�5��GH�5��/���=LQDSpFXDUR��0LFKRDFiQ�

,QVWDQFLD��&DQYLOOD�6�3�5��GH�5��/���

5HSUHVHQWDQWH�OHJDO��5RGROIR�9LOODVHxRU�9i]TXH]�

'RPLFLOLR��'RPLFLOLR�FRQRFLGR�6�1��(O�5HQDO�GHO�HMLGR�GH�=LQDSpFXDUR��0XQLFLSLR�GH�
=LQDSpFXDUR��0LFKRDFiQ��

&RRUGHQDGDV��1�������¶������¶¶���:��������¶������¶¶���

)HFKD�GH�YLVLWD�����GH�PD\R�GH�������VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH�OD�YLVLWD�HQ�HO�YLYHUR��,QJ��-RVp�ÈQJHO�*RQ]iOH]�2UWL]���

&RUUHR�HOHFWUyQLFR��MDJRB��#OLYH�FRP�P[�

7HOpIRQR�������������

5HVSRQVDEOHV�GH�OD�HQFXHVWD��'U��9tFWRU�+XJR�0DUtQ�&UX]��'U��2PDU�$OHMDQGUR�
3pUH]�9HUD�\�5DPyQ�+XJR�2QWLYHURV�3DOPD��

(VSHFLHV� GH� FRQtIHUDV� HYDOXDGDV� FRQ� VX� PHWD� GH� SURGXFFLyQ�� Pinus 
montezumae ����������\�P. pseudostrobus�������������

7RWDO�GH�SODQWD�HYDOXDGD�HQ�HO�YLYHUR���������������

7LSR�GH�SURGXFFLyQ��HQ�FKDUROD�GH����FDYLGDGHV�GH�����P/��

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D�OD�QRUPD��10;�$$�����6&),��������'H�
DFXHUGR� D� OD� QRUPD�� HVWH� YLYHUR� FXPSOH� FRQ� OD� PD\RUtD� GH� ORV� FULWHULRV� TXH� VH�
VHxDODQ�HQ�OD�PLVPD��(Q�FXDQWR�D�OD�FRQGLFLyQ�ILWRVDQLWDULD�VH�REVHUYy�OD�SUHVHQFLD�
PX\�HVFDVD�GH�SODJDV� \�HQIHUPHGDGHV�GXUDQWH�HO�FLFOR�GH�SURGXFFLyQ�GH�SODQWD�
����������� /RV� VtQWRPDV� SUHVHQWHV� IXHURQ� PDUFKLWH]� \� GHVSUHQGLPLHQWR� GH�
DFtFXODV�HQ�P. montezumae \�P. pseudostrobus. (VWH�VtQWRPD�HV�PX\�VLPLODU�DO�TXH�
RFDVLRQD�HO�KRQJR�GHO�JpQHUR�Fusarium.�6H�HQFRQWUy�PX\�EDMD�LQFLGHQFLD�GH�PRVFD�
IXQJRVD�WDQWR�GH�ODUYDV�FRPR�GH�DGXOWRV�HQ�HO�YLYHUR�\�HQ�ODV�SODWDEDQGDV��(O�YLYHUR�
\� ORV�FRQWHQHGRUHV�HQ�JHQHUDO�VH�HQFRQWUDURQ�OLEUHV�GH�PDOH]D�� ODV�FDYLGDGHV�GH�
ORV�FRQWHQHGRUHV�HVWDEDQ�FXELHUWDV�FRQ�XQD�FDSD�GH�����FP�GH�JUDYLOOD�URMD�SDUD�
HYLWDU�OD�SUROLIHUDFLyQ�GH�PDODV�KLHUEDV��

�

�

�
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/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /D�VHPLOOD�GH�ODV�HVSHFLHV�TXH�VH�SURGXFHQ�HQ�HVWH�YLYHUR��VH�FRPSUDQ�FRQ�XQ�
SURYHHGRU� TXH� QR� HVWi� FHUWLILFDGR� SRU� OD� 10;�$$�����6&)������� SHUR� TXH�
WLHQH�HO�SHUPLVR�SDUD�OD�FRPHUFLDOL]DFLyQ��H[SHGLGR�SRU�OD�6HFUHWDULD�GHO�0HGLR�
$PELHQWH�\�5HFXUVRV�1DWXUDOHV��6(0$51$7���
�

ÿ� /RV� WpFQLFRV� GHO� YLYHUR� VDEHQ� TXH� PLHQWUDV� VHD� PD\RU� HO� WLHPSR� GH�
DOPDFHQDPLHQWR� GH� OD� VHPLOOD�� VX� FDSDFLGDG� JHUPLQDWLYD� VH� UHGXFH�� (Q� HO�
YLYHUR� QR� VH� DOPDFHQD� VHPLOOD� SDUD� VHU� XWLOL]DGD� HQ� HO� SUy[LPR� FLFOR� GH�
SURGXFFLyQ��
�

ÿ� /D�VHPLOOD�VH�LQRFXOD�FRQ�Trichoderma�GXUDQWH����KRUDV�DQWHV�GH�OD�VLHPEUD��

6XVWUDWRV��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O�VXVWUDWR�XWLOL]DGR�HV�SHDW�PRVV��������DJUROLWD� �������YHUPLFXOLWD� ������\�
FRUWH]D�GH�SLQR�FRPSRVWHDGD��������(O�VXVWUDWR�VH�HVWHULOL]D�\�VH�LQRFXOD�FRQ�
Trichoderma������NJ�HQ�����/�GH�DJXD��SDUD���P��GH�VXVWUDWR���(Q�HO�SUHVHQWH�
FLFOR� GH� SURGXFFLyQ� QR� SUHVHQWDURQ� SUREOHPDV� ILWRVDQLWDULRV� DWULEXLEOHV� DO�
VXVWUDWR��1R�VH�UHXWLOL]D�HO�VXVWUDWR�GH�FLFORV�SDVDGRV��(O�YLYHUR�UHDOL]D�DQiOLVLV�
DO�VXVWUDWR�VREUH�VREUH�SDWyJHQRV��
�

ÿ� 8WLOL]DQ�FKDURODV�GH�SOiVWLFR�UtJLGR�GH����FDYLGDGHV�GH�����P/��/DV�FKDURODV�
VH�HVWHULOL]DQ�SRU� LQPHUVLyQ�HQ�XQD�VROXFLyQ�GH�KLSRFORULWR� ���/�HQ�����/�GH�
DJXD��� ODV�FKDURODV�VH�LPSUHJQDQ�FRQ����NJ�GH�KLGUy[LGR�F~SULFR�SRU�FDGD���
FXEHWDV�����/�FDGD�XQD��GH�VHOODGRU�(������&RPH[���VH�DSOLFD�FRQ�SDULKXHOD��
HVWD�PH]FOD�HV�SDUD������FKDURODV��
�

ÿ� (Q�HO�VXVWUDWR�VH�DSOLFD�PXOWLFRWH���NJ�P���$GHPiV��VH�DSOLFD�IHUWLOL]DQWH��+DLID���
LQLFLDGRU�����������GH�������SSP�HQ�����/�GH�DJXD��GHVDUUROOR��������������NJ��
����/�GH�DJXD��\�ILQDOL]DGRU��������������NJ����/�GH�DJXD��
�

ÿ� /D�DSOLFDFLyQ�GH�IHUWLOL]DQWHV�VH�UHDOL]D�HQ�ORV�PHVHV�GH�DJRVWR�GH������D�MXQLR�
GH�������(Q�OD�HWDSD�GH�FUHFLPLHQWR��DJRVWR�D�RFWXEUH��VH�DSOLFD�HO� LQLFLDGRU�
������������(Q�OD�HWDSD�GH�GHVDUUROOR�VH�DSOLFD�����������QRYLHPEUH�DEULO���(Q�
OD� HWDSD� GH� ILQDOL]DFLyQ�OLJQLILFDFLyQ� VH� VXPLQLVWUD� �������� �PD\R�MXOLR���
$GHPiV��VH�DSOLFD�PXOWLFRWH�FRQ�PLFURHOHPHQWRV�FRPR�IHUWLOL]DQWH�GH�OLEHUDFLyQ�
OHQWD�D�XQD�GRVLV�GH������J�/��
�



Proyecto: FONDO SECTORIAL CONACYT-CONAFOR 2018-1 A-S-67865 

169 
 

ÿ� (O� DJXD� XWLOL]DGD� HV� GH� SR]R� SURIXQGR� FRQ� XQ� S+� GH� ����� QR� KDQ� WHQLGR�
SUREOHPDV�GH�VDOLQLGDG�\�DOFDOLQLGDG�GHELGRV�DO�GH�ULHJR�DJXD��/RV�ULHJRV�VH�
UHDOL]DQ�GH�DFXHUGR�D�ODV�QHFHVLGDGHV�GH�OD�HVSHFLH�\�OD�HWDSD��,QLFLDOPHQWH�VH�
ULHJD� ��� PLQ�GtD�� GXUDQWH� HO� GHVDUUROOR� ��� PLQ�GtD�� \� HQ� OD� ILQDOL]DFLyQ� ���
PLQ�GtD��

3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�ORV�YLYHURV�

ÿ� (O� YLYHULVWD� FXHQWD� FRQ� ELWiFRUD�� HQ� OD� FXDO� QR� VH� DQRWDQ� GDWRV� VREUH� OD�
PRUWDOLGDG�GH�SODQWD��'XUDQWH�HO�GHVDUUROOR�GH�OD�SODQWD�VH�SUHVHQWD�OD�PRVFD�
IXQJRVD� \� Fusarium�� VLHQGR� OD� PRVFD� IXQJRVD� OD� GH� PD\RU� LPSRUWDQFLD�� (O�
UHJLVWUR� GH� SpUGLGD� GH� SODQWD� TXH� VH� WLHQH� HQ� HO� YLYHUR� HV� GHO� �� �� GH� OD�
SURGXFFLyQ�SRU�FLFOR��

0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (Q�HO�YLYHUR�OD�PRVFD�IXQJRVD�VH�SUHVHQWD�GH�HQHUR�D�DJRVWR��SHUR�ORV�PHVHV�
GH�PD\RU�SUHVHQFLD�VRQ�DEULO�\�PD\R�HQ�OD�SODQWD�HQ�GHVDUUROOR��/RV�VtQWRPDV�
TXH� SUHVHQWDQ� ODV� SODQWDV� VRQ�� DPDULOODPLHQWR� \� SXGULFLyQ� GH� OD� UDt]��
SULQFLSDOPHQWH�HO�FXHOOR��/D�PRVFD�IXQJRVD�VH�SUHVHQWD�HQ�WRGDV�ODV�HVSHFLHV�
GH�SLQR��SHUR�ODV�PiV�VXVFHSWLEOHV�VRQ�P. montezumae��P. michoacana \�P. 
devoniana�TXH�WLHQHQ�KiELWR�FHVSLWRVR��/D�PD\RU�SUHVHQFLD�GH�PRVFD�VH�WLHQH�
HQ�HO�VXHOR�\�GRQGH�KD\�H[FHVR�GH�KXPHGDG��(O�YLYHULVWD�VDEH�TXH�OD�KXPHGDG�
\�OD�IUHFXHQFLD�GH�ULHJR�DIHFWD�ODV�SREODFLRQHV�GH�OD�PRVFD��
�

ÿ� 3DUD�HO�PDQHMR�\�PRQLWRUHR�GH�OD�PRVFD�IXQJRVD��VH�XVDQ�WUDPSDV�DPDULOODV��
VH�FRORFDQ�D���P�GH�GLVWDQFLD�HQWUH�HOODV��SRU�GHEDMR�ODV�FKDURODV��/DV�WUDPSDV�
VH� UHYLVDQ� GLDULDPHQWH�� (O� WpFQLFR� FRQVLGHUD� TXH� VH� WLHQH� XQD� DEXQGDQFLD�
PHGLD��FDSWXUDQ����PRVFDV�GtD���SRU�OR�TXH�ODV�WUDPSDV�VH�FDPELDQ�FDGD�PHV��
�

ÿ� 3DUD�HO�FRQWURO�GH�OD�PRVFD�IXQJRVD��VROR�VH�DSOLFDQ�ORV�LQVHFWLFLGDV�TXtPLFRV��
'HFLV� �����P/����� /� DJXD���0DODWKLRQ� �����P/����� /� DJXD��� $PEXVK� �����
P/�����/�DJXD���3RXQFH������J�����/�DJXD���WRGRV�ORV�LQVHFWLFLGDV�VH�DSOLFDQ�
XQD� YH]� SRU� PHV�� /RV� LQVHFWLFLGDV� VH� DSOLFDQ� FRQ� SDULKXHOD� ����� /��� VLQ�
DXPHQWDU�ODV�GRVLV��

Damping�off�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�VSS��

ÿ� (Q�WUDWDPLHQWR�GH�SUHJHUPLQDFLyQ�GH�OD�VHPLOOD�FRQVLVWH�HQ�UHPRMDUOD�SRU����K�
\�VH�DSOLFD�Trichoderma��1R�VH�UHDOL]DQ�DQiOLVLV�D�OD�VHPLOOD��/D�VLHPEUD�SDUD�
P. montezumae VH�LQLFLD�HO����GH�RFWXEUH�\�VH�FRQFOX\H�HO���GH�QRYLHPEUH��HO�
SHULRGR� GH� VLHPEUD�SDUD�P. pseudostrobus HV� GHO� �� DO� ���GH�QRYLHPEUH��(O�
PpWRGR�GH�VLHPEUD�HV�GLUHFWR�DO�WXEHWH��VH�FRORFDQ�WUHV�KLOHUDV�FRQ�GRV�VHPLOODV�
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SRU� FDYLGDG� \� WUHV� KLOHUDV� FRQ� XQD� VHPLOOD�� (VWH� PpWRGR� HV� SDUD� ODV� GRV�
HVSHFLHV�GH�SLQR�TXH�WLHQH�FRPR�PHWD�HO�YLYHUR�HQ�HVWH�FLFOR��1R�VH�XWLOL]DQ�
DOPiFLJRV� 

ÿ� (O�YLYHULVWD�UHFRQRFH�ORV�GDxRV�SRU�'DPSLQJ�RII�FDXVDGR�SRU�Fusarium��HO�FXDO�
OR� LGHQWLILFD� FRPR� GREODPLHQWR� GHO� EURWH� SULQFLSDO� \� FRORUDFLyQ� YLROiFHD�� /D�
LQFLGHQFLD�GH�SpUGLGD�GH�SODQWD�SRU�HVWD�HQIHUPHGDG�HV�PHQRU�DO������(VWH�
SUREOHPD� VH� SUHVHQWD� FRQ� PD\RU� IUHFXHQFLD� HQ� ORV� PHVHV� GH� QRYLHPEUH� \�
GLFLHPEUH�HQ�OD�HWDSD�GH�SRVWHPHUJHQFLD��HWDSD�GH�FHULOOR���\�XQ�VHJXQGR�EURWH�
GH�PD\R� D� MXQLR� HQ� OD� HWDSD� GH� GHVDUUROOR�� 1R� VH� UHDOL]D� GLDJQyVWLFR� GH� OD�
HQIHUPHGDG�HQ�ODERUDWRULR�SDUD�GHWHUPLQDU�OD�HVSHFLH�GH�Fusarium. 
 

ÿ� 3DUD�HO� WUDWDPLHQWR�GH�Fusarium� VH� UHDOL]D� FRQWURO� ELROyJLFR� FRQ�7+���� �����
NJ�����/�DJXD���HO�FXDO�VH�DSOLFD�FDGD������GtDV�GHSHQGLHQGR�OD�LQFLGHQFLD�GH�
OD�HQIHUPHGDG��(O�FRQWURO�TXtPLFR�VH�KDFH�DSOLFDQGR��%XVDQ�����������P/�����
/�GH�DJXD��VH�DSOLFD�XQD�YH]�FXDQGR�OD�SODQWD�HV�SHTXHxD��%HQRPLOR��%HQKXU��
�����J�����/�DJXD��FDGD���GtDV��3UHYLFXU� �����J�����/�DJXD��FDGD����GtDV��
&LQHWR������J�����/�DJXD��FDGD����GtDV��
�

ÿ� (O� YLYHUR� FXHQWD� FRQ� VX� iUHD� �IRVD�� GH� LQFLQHUDFLyQ� GH� SODQWD� HQIHUPD�� 1R�
FXHQWD�FRQ�iUHD�GH�FXDUHQWHQD��

,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O�YLYHUR�FXHQWD�FRQ�DOPDFpQ�GH�SODJXLFLGDV��/RV�SURGXFWRV�XWLOL]DGRV�SDUD�
HO�FRQWURO�GH�SODJDV�\�HQIHUPHGDGHV�QR�HVWiQ�DXWRUL]DGRV�SDUD�HO�XVR�IRUHVWDO�
\�VH�HQFRQWUDURQ�SURGXFWRV�FDGXFDGRV��/RV�HQYDVHV�YDFtRV�VRQ�HQWUHJDGRV�
D�ORV�SURYHHGRUHV�GH�DJURTXtPLFRV��
��

ÿ� (Q�HO�YLYHUR�VH�FXHQWD�FRQ�LQIRUPDFLyQ�UHODFLRQDGD�FRQ�HO�PDQHMR�GH�SODJDV�
\�HQIHUPHGDGHV��
�

ÿ� (O�YLYHUR�QR�FXHQWD�FRQ�OD�VHxDOL]DFLyQ�DGHFXDGD��ODV�QDYHV�\�SODWDEDQGDV�
QR� WLHQHQ� OHWUHURV� TXH� LGHQWLILTXHQ� OD� HVSHFLH� \� OD� FDQWLGDG� GH� SODQWD� HQ�
SURGXFFLyQ�� 1R� VH� FXHQWD� FRQ� PDOOD� DQWLiILGRV� QL� IDOGyQ�� WDPSRFR� WLHQHQ�
WDSHWHV�ILWRVDQLWDULRV��HO�YLYHUR�FXHQWD�FRQ�JURXQG�FRYHU�\�FRQ�EXHQ�GUHQDMH��
6H�FXHQWD�FRQ�VROXFLRQHV�GHVLQIHFWDQWHV��OD�KHUUDPLHQWD�\�HTXLSR�VRQ�GH�XVR�
H[FOXVLYR�GHO�YLYHUR��
�

ÿ� (O� YLYHULVWD� VDEH� TXH� GXUDQWH� HO� SURFHVR� GH� SURGXFFLyQ� GH� OD� SODQWD� OD�
SHUPDQHQFLD�GH�OD�PDOOD�OD�KDFH�PiV�VXVFHSWLEOH�DO�DWDTXH�GH�Fusarium.�/D�
PDOOD�GHO�YLYHUR�HV�UHWUiFWLO�\�SHUPLWH�OD�HQWUDGD�GLUHFWD�GHO�VRO��/D�PDOOD�VH�
UHWLUD�FXDQGR�OD�SODQWD�WLHQH�XQD�HGDG�GH���PHVHV�HQ�HO�PHV�GH�DEULO���
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0XHVWUHR�GH�Fusarium� \�0RVFD� IXQJRVD�HQ�YLYHUR�\� WRPD�GH�GDWRV�SDUD�HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

/DV�SpUGLGDV�GH�SODQWD�DWULEXLGD�SRU�IDOWD�GH�SODQWD�HQ�OD�FDYLGDG��Fusarium�\�PRVFD�
IXQJRVD�� HQ� HO� YLYHUR� IRUHVWDO� $W]LPED�&DQYLOOD� 6�3�5�� GH�5�/�� VH�PXHVWUD� HQ� OD�
)LJXUD� ���� /DV� HVSHFLHV� SURGXFLGDV� HQ� HVWH� YLYHUR� SUHVHQWDQ� SpUGLGDV� WRWDOHV�
PHQRUHV�DO�����/DV�SODQWDV�VH�HQFXHQWUDQ�HQ�EXHQD�WDOOD����FP��\�FRQGLFLyQ��)LJXUD�
����SRU�OR�TXH�HVWH�YLYHUR�HVWDUi�HQ�FRQGLFLRQHV�GH�FXPSOLU�OD�PHWD�GH�OD�&21$)25��

 

)LJXUD� ����3pUGLGD�GH� SODQWD�SRU�Fusarium� �FDYLGDGHV� YDFtDV�� SODQWD�HQIHUPD� \�
PRVFD� IXQJRVD�� HQ� HO� FLFOR� ����������� HQ� HO� YLYHUR� GH� $W]LPED� &DQYLOOD��
=LQDSpFXDUR��0LFKRDFiQ��

 

)LJXUD�����Pinus pseudostrobus�HQ�EXHQDV�FRQGLFLRQHV�ILWRVDQLWDULDV�\�GH�
DWULEXWRV��HQ�HO�YLYHUR�GH�$W]LPED�&DQYLOOD��=LQDSpFXDUR��0LFKRDFiQ��FLFOR�GH�
SURGXFFLyQ������������

�
���
���
���
���
���
���
���
���
���
�

P. pseudostrobus P. montezumae
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UG
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D�
��

�

9LYHUR�IRUHVWDO�$W]LPED�&DQYLOOD�6�3�5�GH�5�/�
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9LYHUR�/D�*ORULD�

1RPEUH�GHO�9LYHUR��/D�*ORULD��$VRFLDFLyQ�(FRERVTXH�GH�&RQtIHUDV��$�&���

'RPLFLOLR��&DUUHWHUD� )HGHUDO� ;DODSD�3HURWH�� /RFDOLGDG� 6LHUUD� GH� $JXD�� 3HURWH��
9HUDFUX]��0p[LFR��

7HOpIRQR��������������

5HSUHVHQWDQWH�OHJDO��<HLPL�0DUJDULWD�2UWt]�-XUDGR��

5HVSRQVDEOH�WpFQLFR��6RWHUR�*DUFtD�/ySH]��

&RUUHR�HOHFWUyQLFR��\HLO��MXUDGR#JPDLO�FRP��

&RRUGHQDGDV���

)HFKD��GH�YLVLWD�����GH�MXQLR�GH�������VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH� OD� HQFXHVWD��'U��2PDU�$OHMDQGUR�3pUH]�9HUD� \�5DPyQ�+XJR�
2QWLYHURV�3DOPD��

7LSR�GH�SURGXFFLyQ��%ROVD��

(VSHFLHV� GH� SLQR� HYDOXDGDV� FRQ� VX�PHWD� GH� SURGXFFLyQ��Pinus cembroides�
����������P. greggii ����������P. montezumae����������\�P. patula�����������

7RWDO�GH�OD�SURGXFFLyQ����������SODQWDV��

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D�OD�QRUPD��10;�$$�����6&),��������(O�
YLYHUR�/D�*ORULD��$VRFLDFLyQ�(FRERVTXH�GH�&RQtIHUDV�FXPSOH�FRQ�OD�PD\RUtD�GH�ORV�
FULWHULRV� TXH� HVWDEOHFH� OD� QRUPD� PH[LFDQD� 10;�$$�����6&),������ SDUD� OD�
SURGXFFLyQ� GH� SODQWD� FRQ� HVWiQGDUHV� GH� FDOLGDG� FRQ� HO� ILQ� GH� DVHJXUDU� OD�
VXSHUYLYHQFLD� \� GHVDUUROOR� HQ� ODV� UHIRUHVWDFLRQHV� \� SODQWDFLRQHV� IRUHVWDOHV�� (Q�
JHQHUDO��QR�VH�REVHUYDURQ�SUREOHPDV�GH�SODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ� ODV�
FXDWUR�HVSHFLHV�GH�SLQR��DXQTXH�KD\�DXVHQFLD�SODQWD�HQ�XQ������HVWR�HV�GHELGR�D�
SUREOHPDV�ELyWLFRV�\�DELyWLFRV����

/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /DV�VHPLOODV�VRQ�DGTXLULGDV�FRQ�XQ�SURYHHGRU�SDUWLFXODU�TXLHQ�FXHQWD�FRQ�ORV�
SHUPLVRV�GH�6(0$51$7�SDUD�OD�UHFROHFFLyQ�GH�JHUPRSODVPD�IRUHVWDO�SDUD�OD�
UHIRUHVWDFLyQ�FRQ�ILQHV�GH�FRQVHUYDFLyQ�R�UHVWDXUDFLyQ���
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ÿ� /D�VHPLOOD�VH�DOPDFHQD�HQ�XQ�FRQWHQHGRU�EDMR�WLHUUD�D�XQD�WHPSHUDWXUD�������
�&� SRU� XQ� SHULRGR� GH� WLHPSR� PX\� FRUWR�� HYLWDQGR� GLVPLQXLU� VX� FDSDFLGDG�
JHUPLQDWLYD��PLHQWUDV�VH�SUHSDUD�HO�VXVWUDWR�SDUD�VX�VLHPEUD���

6XVWUDWR��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O�VXVWUDWR�XWLOL]DGR�HV�WLHUUD�GH�PRQWH��������WHSH]tQ��������DVHUUtQ�������\�
PLFURUUL]DV�GH�HQFLQR�������VH�DSOLFD�HQ�GUHQFK�DO�VXVWUDWR�D�FDGD�XQD�GH�ODV�
EROVDV�HO�IXQJLFLGD�0RQFXW��)OXWDORQLO��D�XQD�GRVLV�GH���J�/�GH�DJXD��(O�VXVWUDWR�
HV�DQDOL]DGR�SDUD�FRQRFHU�VX�HVWDGR� ILWRSDWROyJLFR��SHUR�VH�KDQ�SUHVHQWDGR�
SUREOHPDV�FRQ�Fusarium�HQ�HO�FLFOR�GH�SURGXFFLyQ������������(Q�HO�YLYHUR��QR�
VH�UHXWLOL]D�VXVWUDWR�SDUD�HO�VLJXLHQWH�FLFOR�GH�SURGXFFLyQ���
�

ÿ� 8WLOL]DQ�EROVDV�GH�SROLHWLOHQR�GH����[����FP���
�

ÿ� 3DUD�OD�IHUWLOL]DFLyQ�VH�DSOLFD�FRPR�LQLFLDGRU�XQ�HQUDL]DGRU�D�XQD�GRVLV�GH���JU�/�
GH� DJXD�� (Q� GHVDUUROOR� \� ILQDOL]DGRU� VH� DSOLFDQ� DOJDV�PDULQDV� \� IHUWLOL]DQWHV�
IROLDUHV�� DPERV� D� XQD� GRVLV� GH� �� J�/� GH� DJXD��1R� VH� DSOLFD� IHUWLOL]DQWHV� GH�
OLEHUDFLyQ�OHQWD�HQ�QLQJXQD�HWDSD�GH�GHVDUUROOR�GH�OD�SODQWD��
�

ÿ� (O� DJXD� HV� GH� SR]R� SURIXQGR� FRQ� XQ� S+� GH� ����� QR� KD\� SUREOHPDV� GH�
DOFDOLQLGDG��(O�ULHJR�VH�DSOLFD�GH�DFXHUGR�D�ODV�QHFHVLGDGHV�GH�OD�HVSHFLH�\�OD�
pSRFD�GHO�DxR���

3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�HO�YLYHUR�

ÿ� (O�YLYHUR�FXHQWD�FRQ�XQD�ELWiFRUD�FRQ� ODV�DFWLYLGDGHV� OOHYDGDV�D�FDER�HQ�HO�
YLYHUR��VLQ�HPEDUJR��QR�KD\� UHJLVWUR�GH� OD�SpUGLGD�GH�SODQWD�SRU�HVSHFLH�GH�
SLQR��'XUDQWH�HO�FLFOR�GH�SURGXFFLyQ�����������KXER�SUREOHPDV�FRQ�HO�KRQJR�
Fusarium�oxysporum�FRQ�XQD�SHUGLGD�PHQRU�DO�������

0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (O�WpFQLFR�GHO�YLYHUR�KD�GHWHFWDGR�DGXOWRV�GH�OD�PRVFD�IXQJRVD�HQ�HO�FLFOR�GH�
SURGXFFLyQ� ����������� $XQTXH� QR� WLHQH� UHJLVWUDGR� ORV� PHVHV� HQ� TXH� VH�
SUHVHQWD�\�WDPSRFR�ORV�VtQWRPDV�TXH�LQGXFH�HQ�OD�SODQWD�GXUDQWH�OD�HWDSD�GH�
GHVDUUROOR�� /DV� HVSHFLHV� GH� SLQR� GRQGH� VH� KD� GHWHFWDGR� OD� SUHVHQFLD� GH� OD�
PRVFD�IXQJRVD�HV�P. cembroides�\�P. greggii.�(Q�OD�]RQD�GH�SURGXFFLyQ�GRQGH�
KD\�PD\RU�KXPHGDG�VH�KDQ�FRQFHQWUDGR�PD\RUHV�SREODFLRQHV�GH� OD�PRVFD�
IXQJRVD��
�

ÿ� 1R�VH�FRORFDQ�WUDPSDV�DPDULOODV�SDUD�HO�PRQLWRUHR�\�FDSWXUD�GH�LQVHFWRV�SODJD�
HQ�OD�]RQD�GH�SURGXFFLyQ�GH�SODQWD���
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'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�

ÿ� /DV�VHPLOODV�GH�SLQR�UHFLEHQ�XQ�WUDWDPLHQWR�SUHJHUPLQDWLYR�GH�UHPRMR�HQ�DJXD�
GXUDQWH����K��'HVSXpV��VH�OH�DSOLFD�HO�IXQJLFLGD�&DSWiQ�D�XQD�GRVLV�GH���J�/�GH�
DJXD�� /D� VHPLOOD� QR� VH� DQDOL]D� HQ� XQ� ODERUDWRULR� GH� GLDJQyVWLFR� SDUD� OD�
GHWHFFLyQ�GH�SDWyJHQRV��
�

ÿ� (O�FDOHQGDULR�GH�VLHPEUD�HV�GH�DEULO�D�DJRVWR��3DUD�P. cembroides�GH�DEULO�D�
PD\R��P. greggii�\�P. patula�GH�MXOLR�D�DJRVWR�\�P. montezumae�GH�PD\R�D�MXQLR��
/D�VLHPEUD�HV�GLUHFWD�\�VH�FRORFDQ�GH���D���VHPLOODV�SRU�EROVD��DGHPiV�KD\�
VLHPEUD�HQ�DOPiFLJR�HQ�ODV�FXDWUR�HVSHFLHV�GH�SLQR�SDUD�HO�UHSODQWH��
�

ÿ� /RV�VtQWRPDV�GH�'DPSLQJ�RII�VRQ�IiFLOHV�GH�UHFRQRFHU�SRU�HO�WpFQLFR�GHO�YLYHUR��
HVWRV� VtQWRPDV� VRQ� GREODPLHQWR� GHO� EURWH� SULQFLSDO�� FRORUDFLyQ� YLROiFHD� GHO�
IROODMH� \� SXGULFLyQ� GHO� FXHOOR�� /RV� GDxRV� FDXVDGRV� SRU� HO� KRQJR� LGHQWLILFDGR�
FRPR�Fusarium oxysporum�VRQ�PHQRUHV�DO�����\�VH�KD�SUHVHQWDGR�HQ�HO�PHV�
GH�PDU]R�HQ�OD�HWDSD�GH�GHVDUUROOR�GH�SODQWD��3DUD�HO�FRQWURO��VH�DSOLFDGD�HO�
IXQJLFLGD�7HFWR�D�XQD�GRVLV�GH���J�/�GH�DJXD��VH�DVSHUMD�FDGD���GtDV�\�GRV�
DSOLFDFLRQHV�ILQDOHV�FDGD����GtDV��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ�XQ�iUHD�GH�LQFLQHUDFLyQ�SDUD�SODQWD�HQIHUPD�\�XQ�VLWLR�GH�
DLVODPLHQWR�SDUD�OD�UHFXSHUDFLyQ�GH�OD�SODQWD���

,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O� YLYHUR� QR� FXHQWD� FRQ� XQ� DOPDFpQ� GH� SODJXLFLGDV�� HO� UHVSRQVDEOH� WpFQLFR�
FRQVLGHUD� TXH� ORV� SURGXFWRV� QR� HVWiQ� DXWRUL]DGRV� SDUD� XVR� IRUHVWDO�� /RV�
SURGXFWRV� FDGXFDGRV� \� HQYDVHV� YDFtRV� VRQ� LQFLQHUDGRV�� SUHYLDPHQWH� ORV�
HQYDVHV�VH�OHV�KDFH�HO�WULSH�ODYDGR��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ� LQIRUPDFLyQ�SDUD�HO�PDQHMR�GH�SODJDV� \�HQIHUPHGDGHV�
�IROOHWRV��PDQXDOHV�\�OLEURV���
�

ÿ� /D� LQIUDHVWUXFWXUD� FXHQWD� FRQ� OD� VHxDOL]DFLyQ� DGHFXDGD� SDUD� FDGD� HVSHFLH��
SHUR� QR� KD\� VHxDOL]DFLyQ� GH� iUHDV� GH� DFFHVR� UHVWULQJLGR�� QR� KD\� PDOOD�
DQWLiILGRV�\�QR�KD\�WDSHWH�ILWRVDQLWDULR�SDUD�HYLWDU�OD�HQWUDGD�GH�SDWyJHQRV�D�ODV�
]RQDV�GH�SURGXFFLyQ��(O�VXHOR�LQWHULRU�SUHVHQWD�XQ�EXHQ�GUHQDMH�\�HVWi�FXELHUWR�
FRQ�*URXQG�&RYHU��(O�HTXLSR�\�KHUUDPLHQWDV�VRQ�GH�XVR�H[FOXVLYR�GHO�YLYHUR��
�

ÿ� /D�PDOOD�GH�FXOWLYR�HV�UHWUiFWLO�\�VH�UHWLUD�GH�PDQHUD�SDXODWLQD�HQ�FDGD�HVSHFLH�
GH�SLQR��SDUD�P. cembroides�HQ�HO�PHV�GH�DEULO�����PHVHV�GH�HGDG�GH�OD�SODQWD���
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SDUD�P. greggii�\�P. montezumae�HQ�HO�PHV�GH�PD\R�����PHVHV��\�P. patula�HQ�
HO�PHV�GH�MXQLR�����D����PHVHV����

0XHVWUHR�GH�Fusarium� \�0RVFD� IXQJRVD�HQ�YLYHUR�\� WRPD�GH�GDWRV�SDUD�HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

(Q�HO�YLYHUR�IRUHVWDO�/D�*ORULD��$VRFLDFLyQ�(FRERVTXH�GH�&RQtIHUDV��OD�DXVHQFLD�GH�
SODQWD�HQ�FDYLGDGHV�HQ� ORV�FRQWHQHGRUHV�HV�GH�XQ�����)LJXUD�����\�VLQ�XQ�GDxR�
DSDUHQWH�SRU�HO�'DPSLQJ�RII�R�GDxR�SRU� ODUYDV�R�DGXOWRV�GH�OD�PRVFD�IXQJRVD�HQ�
Pinus cembroides��P. greggii��P. montezumae�\�P. patula �)LJXUDV����\������$GHPiV��
QR�KD\�SUHVHQFLD�GH�PDOH]DV�HQ�ODV�FDPDV��SDVLOORV�R�DOUHGHGRU�GH�ODV�LQVWDODFLRQHV�
GHO�YLYHUR��(O�VXHOR�LQWHULRU�SUHVHQWD�XQ�OLJHUD�SHQGLHQWH��HVWi�FXELHUWR�SRU�DUHQLOOD�
URMD�\�HQ�FLHUWDV�]RQDV�KD\�OLJHURV�HQFKDUFDPLHQWRV��)LJXUD���D���3DUD�PDQWHQHU�
OLEUH�GH�PDOH]DV�VH�UHDOL]DQ�DFWLYLGDGHV�GH�HOLPLQDFLyQ�GH�PDQHUD�PDQXDO�GXUDQWH�
WRGR�HO�FLFOR�GH�SURGXFFLyQ��Pinus cembroides��P. greggii��P. montezumae�\�P. patula�

 

)LJXUD� ����3pUGLGD�GH� SODQWD�SRU�Fusarium� �FDYLGDGHV� YDFtDV�� SODQWD�HQIHUPD� \�
PRVFD�IXQJRVD��HQ�HO�FLFOR������������HQ�HO�YLYHUR�/D�*ORULD��9HUDFUX]��

�

���

�

���

�
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)LJXUD�����3URGXFFLyQ�GH�SODQWD�HQ�EROVD��D��Pinus cembroides \ E��P. greggii��VLQ�
GDxR�SRU�SODJDV�HQ�HO�YLYHUR�/D�*ORULD��$VRFLDFLyQ�(FRERVTXH�GH�&RQtIHUDV��3HURWH��
9HUDFUX]��0p[LFR��FLFOR�GH�SURGXFFLyQ������������

D�
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)LJXUD�����3URGXFFLyQ�GH�SODQWD�HQ�EROVD��D��E��Pinus montezumae�\�F��G��P. patula��
VLQ�GDxR�SRU�SODJDV�HQ�HO� YLYHUR�/D�*ORULD��$VRFLDFLyQ�(FRERVTXH�GH�&RQtIHUDV��
3HURWH��9HUDFUX]��0p[LFR��FLFOR�GH�SURGXFFLyQ������������
�

�

�

�
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9LYHUR�)RUHVWDO�0LOLWDU�3HURWH��

1RPEUH�GHO�9LYHUR��9LYHUR�)RUHVWDO�0LOLWDU�3HURWH���

'RPLFLOLR��&DPSR�0LOLWDU�1R�����'��.P������&DUUHWHUD�)HGHUDO�;DODSD�±�3XHEOD��
9HUDFUX]��0p[LFR��

7HOpIRQR����������������

5HSUHVHQWDQWH�OHJDO��0D\RU�GH�,QIDQWHUtD�-RVp�ÈQJHO�3pUH]�%HQtWH]���

5HVSRQVDEOH�WpFQLFR��,QJ��0DQXHO�6RWR�-LPpQH]��

&RUUHR�HOHFWUyQLFR��YLYHURIRUHVWDOPLOLWDUSHURWH#JPDLO�FRP�

&RRUGHQDGDV���

)HFKD��GH�YLVLWD�����GH�MXQLR�GH�������VH�DQH[D�RILFLR�GH�VROLFLWXG�GH�OD�YLVLWD���

5HVSRQVDEOHV�GH� OD� HQFXHVWD��'U��2PDU�$OHMDQGUR�3pUH]�9HUD� \�5DPyQ�+XJR�
2QWLYHURV�3DOPD��

7LSR�GH�SURGXFFLyQ��&KDUROD�UtJLGD�GH����FDYLGDGHV�GH�����P/��

(VSHFLHV� GH� SLQR� HYDOXDGDV� FRQ� VX� PHWD� GH� SURGXFFLyQ�� Pinus ayacahuite�
����������� P. cembroides� ����������� P. hartwegii ����������� P. montezumae�
�����������P. patula������������P. pseudostrobus�����������\�P. teocote������������

7RWDO�GH�OD�SURGXFFLyQ������������GH�SODQWDV��

6LWXDFLyQ�JHQHUDO�GHO�YLYHUR�FRQ�EDVH�D�OD�QRUPD��10;�$$�����6&),��������(O�
9LYHUR�)RUHVWDO�0LOLWDU�3HURWH�FXPSOH�FRQ�ORV�FULWHULRV�TXH�H[LJH�OD�QRUPD�PH[LFDQD�
10;�$$�����6&),������SDUD� OD�SURGXFFLyQ�GH�SODQWD�FRQ�HVWiQGDUHV�GH�FDOLGDG�
FRQ� HO� ILQ� GH� DVHJXUDU� OD� VXSHUYLYHQFLD� \� GHVDUUROOR� HQ� ODV� UHIRUHVWDFLRQHV� \�
SODQWDFLRQHV� IRUHVWDOHV��/D�FRQGLFLyQ�GH�VDOXG�GH� OD�SODQWD�GH�SLQR�HV�UHJXODU��DO�
FRQVLGHUDU�TXH�KD\�XQD�SpUGLGD�GH�SODQWD�SRU�SDWyJHQRV�\�DXVHQFLD�GH�SODQWD�GH�
ODV�FDYLGDGHV�SRU�IDFWRUHV�ELyWLFRV�\�DELyWLFRV��(Q�FXDQWR�D�OD�SUHVHQFLD�GH�SODJDV�
QR�VH�REVHUYy�OD�SUHVHQFLD�GH�PRVFD�IXQJRVD�HQ�SODQWD�HQ�GHVDUUROOR��DXQTXH�QR�
KD\�TXH�GHVFDUWDU�OD�SUHVHQFLD�GH�HVWH�LQVHFWR�HQ�HO�VXVWUDWR��

�

�

�

�
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/OHQDGR�GHO�³)RUPDWR�GH�(YDOXDFLyQ�SDUD�9LYHURV�)RUHVWDOHV´�

6HPLOODV��FRQRV�\�IUXWRV�

ÿ� /DV�VHPLOODV�VRQ�DGTXLULGDV�FRQ�XQ�SURYHHGRU�SDUWLFXODU�TXH�FXHQWD�FRQ� ORV�
SHUPLVRV�GH�6(0$51$7�SDUD�OD�UHFROHFFLyQ�GH�JHUPRSODVPD�IRUHVWDO�SDUD�OD�
UHIRUHVWDFLyQ�FRQ�ILQHV�GH�FRQVHUYDFLyQ�R�UHVWDXUDFLyQ���
�

ÿ� 1R�VH�DOPDFHQD�OD�VHPLOOD����

6XVWUDWR��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

ÿ� (O� VXVWUDWR�HV�XQD�PH]FOD� FRPSXHVWD�SRU� SHDW�PRVV� ������� DJUROLWD� �������
YHUPLFXOLWD�������\�FRUWH]D�GH�SLQR��������(VWD�PH]FOD�QR�VH�HVWHULOL]D��HQ�XQ�
DQiOLVLV� GH� VXHOR� VH� KDQ� LGHQWLILFDGR� KRQJRV� TXH� SXHGHQ� VHU� FRQVLGHUDGRV�
FRPR�SDWyJHQRV�GHO�VXHOR��
�

ÿ� 6H� XWLOL]D� FRQWHQHGRU� UtJLGR� GH� SOiVWLFR� GH� ��� FDYLGDGHV� ����� P/��� /RV�
FRQWHQHGRUHV� VRQ� ODYDGRV� FRQ� DJXD� \� FORUR� FRPR�PpWRGR� GH� GHVLQIHFFLyQ��
GHVSXpV�VRQ�WUDWDGRV�FRQ�VDOHV�GH�DPRQLR�GH���\���JHQHUDFLyQ������SSP���
�

ÿ� 3DUD�OD�QXWULFLyQ�GH�OD�SODQWD�VH�DSOLFD�0XOWLFRWH�FRPR�IHUWLOL]DQWH�GH�OLEHUDFLyQ�
OHQWD�D�XQD�GRVLV�GH���J�D� ORV���PHVHV�\���J�D� ORV���PHVHV��FDGD�GRVLV�HV�
GLVXHOWD�HQ�XQ�OLWUR�GH�DJXD��
�

ÿ� (O�DJXD�HV�GH�SR]R�SURIXQGR�FRQ�XQ�S+�GH���D������QR�WLHQHQ�SUREOHPDV�GH�
DOFDOLQLGDG��(O�ULHJR�VH�DSOLFD�FDGD���YHFHV�SRU�VHPDQD���

3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�HO�YLYHUR�

ÿ� (O� YLYHUR� FXHQWD� FRQ� XQD� ELWiFRUD� FRQ� UHJLVWUR� GH� ODV� DFWLYLGDGHV� GLDULDV�
OOHYDGDV� D� FDER� SDUD� FDGD� HVSHFLH� GH� SLQR�� (Q� HVWH� UHJLVWUR� KD\� GDWRV� GH�
SpUGLGD�GH�SODQWDV�SRU�SODJDV�\�HQIHUPHGDGHV��(Q�HO�GHVDUUROOR�GH� OD�SODQWD�
KD\� GDxRV� GH� SDWyJHQRV� FRPR� Fusarium oxysporum, F. subglutinans, F. 
equiseti, F. poae, F. avenaceum�\�Cylindrocarpon destructans.�'HQWUR�GH�HVWH�
FRPSOHMR� GH� KRQJRV�� HO� PiV� LPSRUWDQWH� HV� F. oxysporum� FRQ� XQ� GDxR� GH�
DOUHGHGRU�GHO��������

0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

ÿ� (O�WpFQLFR�GHO�YLYHUR�KD�GHWHFWDGR�ODUYDV�\�DGXOWRV�GH�OD�PRVFD�IXQJRVD�HQ�ORV�
PHVHV� GH� DEULO� FRPR� XQ� SULPHU� EURWH� \� XQ� VHJXQGR� EURWH� HQ� DJRVWR�� (VWH�
LQVHFWR� VH� HQFXHQWUD� HQ� OD� HWDSD� GH� GHVDUUROOR� GH� OD� SODQWD� FDXVDQGR� XQ�
DPDULOODPLHQWR�\�SXGULFLyQ�GH�OD�UDt]��/DV�HVSHFLHV�GH�SLQR�PiV�VXVFHSWLEOHV�
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VRQ�P. montezumae, P. hartwegii� \�P. teocote� FRQ�XQ�KiELWR�GH�FUHFLPLHQWR�
FHVSLWRVR��/DV�PD\RUHV�SREODFLRQHV�GH�PRVFD�IXQJRVD�VH�SUHVHQWDQ�FXDQGR�
H[LVWH�PD\RU�KXPHGDG�HQ�HO�DPELHQWH��
�

ÿ� 3DUD�HO�PRQLWRUHR�GH� OD�PRVFD� IXQJRVD�VH� LQVWDODQ� WUDPSDV�DPDULOODV�D�XQD�
GLVWDQFLD�GH�����[�����P��VH�UHYLVDQ�\�VH�UHPSOD]DQ�FDGD����GtDV��REWHQLHQGR�
XQD�DEXQGDQFLD�PHGLD��
�

ÿ� 3DUD� HO� FRQWURO� GH� OD� PRVFD� IXQJRVD� VH� DSOLFDQ� ORV� SURGXFWRV� ELROyJLFRV��
([WUDFWR� GH� DMR� \� HSD]RWH� ��� P/��� /� GH� DJXD�� \� 5HTXLHP� �Chenopodium 
ambrosioides��D�XQD�GRVLV�GH����P/���/�GH�DJXD��FDGD�SURGXFWR�VH�DSOLFD�FDGD�
���GtDV��&DGD����GtDV�VH�DSOLFD�9HFWREDF��Bacillus subtilis��D�XQD�GRVLV�GH���
J�/� GH� DJXD�� $GHPiV�� GXUDQWH� HO� FLFOR� GH� SURGXFFLyQ� VH� DSOLFD� �� YHFHV� HO�
QHPDWRGR��Steinernema carpocapse���3DUD�HO�FRQWURO�TXtPLFR�VH�DSOLFD�%HOLDI�
�)ORQLFDPLG��� $JULPHF� �$EDPHFWLQD�� \� .DUDWH� �/DPEGDFLDORWULQD��� FDGD�
SURGXFWR�D�XQD�GRVLV�GH���J�/�GH�DJXD�\�VX�IUHFXHQFLD�HV�GH���DSOLFDFLRQHV�SRU�
FLFOR��(VWRV�SURGXFWRV�VH�SXHGHQ�DSOLFDU�FRQ�PRFKLOD��VLVWHPD�GH�ULHJR�R�FRQ�
XQ�WHUPRQHEXOL]DGRU���

'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�

ÿ� /DV�VHPLOODV�GH�SLQR�UHFLEHQ�XQ�WUDWDPLHQWR�SUHJHUPLQDWLYR�GH�UHPRMR�HQ�DJXD�
GXUDQWH����K��'HVSXpV��VH�OH�DSOLFD�SHUy[LGR�GH�KLGURJHQR�DO������$QWHV�GH�OD�
VLHPEUD��OD�VHPLOOD�VH�OH�KDFH�XQ�DQiOLVLV�ILWRSDWROyJLFR��
�

ÿ� (O� FDOHQGDULR� GH� VLHPEUD� HV� GH� MXOLR� D� RFWXEUH�� /D� VLHPEUD� HV� GLUHFWD� \� VH�
FRORFDQ���VHPLOODV�SRU�FDYLGDG��1R�KD\�VLHPEUD�HQ�DOPiFLJR��
�

ÿ� (O� SULQFLSDO� SUREOHPD� HQ� HO� YLYHUR� HV� GDPSLQJ�RII� FDXVDGR� SRU� Fusarium 
oxysporum FRQ�XQD�LQFLGHQFLD�GH���D�������HO�KRQJR�LQGXFH�ORV�VtQWRPDV�IROODMH�
URML]R��P. cembroides��GREODPLHQWR�GHO�EURWH�SULQFLSDO��P. greggii��P. patula�\�P. 
teocote��\�DPDULOODPLHQWR�GHO�IROODMH��P. hartwegii�\�P. montezumae���(O�PD\RU�
GDxR�RFXUUH�HQ�OD�HWDSD�GH�GHVDUUROOR�GH�OD�SODQWD�HQ�ORV�PHVHV�GH�DEULO��PD\R�
\�DJRVWR��(Q�ORV�SULPHURV�VtQWRPDV�VH�DSOLFD�%DFWLYD��Trichoderma \�EDFWHULDV�
EHQpILFDV��D�XQD�GRVLV�GH���J�/�GH�DJXD�FDGD���PHVHV���
�

ÿ� (O�YLYHUR�FXHQWD�FRQ�XQ�iUHD�GH�LQFLQHUDFLyQ�SDUD�SODQWD�HQIHUPD�\�XQ�VLWLR�GH�
DLVODPLHQWR�SDUD�UHFXSHUDFLyQ�GH�OD�SODQWD���
�

�
�
�



Proyecto: FONDO SECTORIAL CONACYT-CONAFOR 2018-1 A-S-67865 

181 
 

,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

ÿ� (O� YLYHUR� FXHQWD� FRQ� XQ� DOPDFpQ� GH� SODJXLFLGDV�� HO� UHVSRQVDEOH� WpFQLFR�
FRQVLGHUD� TXH� ORV� SURGXFWRV� QR� HVWiQ� DXWRUL]DGRV� SDUD� XVR� IRUHVWDO�� /RV�
SURGXFWRV� FDGXFDGRV� \� HQYDVHV� YDFtRV� VRQ� LQFLQHUDGRV�� SUHYLDPHQWH� ORV�
HQYDVHV�VH�OHV�KDFH�HO�WULSH�ODYDGR��
�

ÿ� (O�YLYHUR�FXHQWD�FRQ� LQIRUPDFLyQ�SDUD�HO�PDQHMR�GH�SODJDV� \�HQIHUPHGDGHV�
�IROOHWRV��PDQXDOHV�\�OLEURV���
�

ÿ� /D�LQIUDHVWUXFWXUD�FXHQWD�FRQ�OD�VHxDOL]DFLyQ�DGHFXDGD�SDUD�FDGD�HVSHFLH��DVt�
FRPR� OD� VHxDOL]DFLyQ� GH� iUHDV� GH� DFFHVR� UHVWULQJLGR�� FXHQWD� FRQ� PDOOD�
DQWLiILGRV��IDOGyQ�\�WDSHWH�ILWRVDQLWDULR�FRQ�VDOHV�FXDWHUQDULDV������SSP��HQ�OD�
HQWUDGD�GHO�YLYHUR��(O�VXHOR�LQWHULRU�SUHVHQWD�XQ�EXHQ�GUHQDMH�\�HVWi�FXELHUWR�
FRQ�*URXQG�&RYHU��(O�HTXLSR�\�KHUUDPLHQWDV�VRQ�GH�XVR�H[FOXVLYR�GHO�YLYHUR��
�

ÿ� /D�PDOOD�GH�FXOWLYR�HV�UHWUiFWLO�\�VH�UHWLUD�HQ�MXQLR�D�ORV���PHVHV�GH�HGDG�GH�OD�
SODQWD��

0XHVWUHR�GH�Fusarium� \�0RVFD� IXQJRVD�HQ�YLYHUR�\� WRPD�GH�GDWRV�SDUD�HO�
IRUPDWR�GHO�GLDJQyVWLFR�ILWRVDQLWDULR�HQ�YLYHURV�IRUHVWDOHV����

/DV�HVSHFLHV�GH�SLQR�DIHFWDGDV�SRU�HO�KRQJR�Fusarium�HQ�OD�HWDSD�GH�GHVDUUROOR�GH�
OD� SODQWD� VRQ� P. ayacahuite�� P. cembroides�� P. hartwegii�� P. montezumae� \� P. 
teocote��VLHQGR�OD�HVSHFLH�PiV�DIHFWDGD�P. cembroides�FRQ�XQ���������)LJXUD�������
(Q�P. patula�\�P. pseudostrobus�QR�VH�REVHUYDURQ�GDxRV�SRU�HO�KRQJR��/RV�VtQWRPDV�
RFDVLRQDGRV� SRU� HO� KRQJR� IXHURQ� GREODPLHQWR� GHO� EURWH� SULQFLSDO�� IROODMH� URML]R��
SpUGLGD�GH�FRORU�GHO�IROODMH�\�SXGULFLyQ�GHO�FXHOOR�\�GH�OD�UDt]��)LJXUD����G�����E�H��
���G�����F�I�����E�����F��G���$GHPiV��KD\�XQD�DXVHQFLD�GH�SODQWD�HQ�ODV�FDYLGDGHV�
GH�ORV�FRQWHQHGRUHV�HQ�WRGDV�ODV�HVSHFLHV�GH�SLQR�HQ�GLIHUHQWHV�SRUFHQWDMHV��)LJXUD�
���F��H�����F�����F�I�����F��G�����E�G�����G���(VWDV�FDYLGDGHV�VLQ�SODQWD�VRQ�GHELGR�
D� VHPLOOD� QR� JHUPLQDGD�� GDxRV� SRU� ODERUHV� FXOWXUDOHV� R� HOLPLQDFLyQ� GH� SODQWD�
HQIHUPD��SHUR�HQ�PD\RU�PHGLGD�IXHURQ�SRU�VHPLOOD�QR�JHUPLQDGD��/D�H[LVWHQFLD�GH�
SODQWD�HQ�HO�FLFOR�GH�SURGXFFLyQ�����������HQ�HO�YLYHUR�)RUHVWDO�0LOLWDU�3HURWH�YD�GH�
XQ������HQ�P. hartwegii�������HQ�P. montezumae�������HQ�P. cembroides�������HQ�
3��SVHXGRVWUREXV�\�PD\RUHV�GHO������HQ�P. ayacahuite��P. patula�\�P. teocote��(O�
GDxR�SRU�PRVFD� IXQJRVD� IXH�QXOR�HQ�SODQWD�HQ�GHVDUUROOR�� VLQ� HPEDUJR�� KXER� OD�
SUHVHQFLD�HQ�DEXQGDQFLD�HQ�HVWDGR�DGXOWR�GH�XQ�WLSR�GH�PRVFD�QHJUD�PiV�JUDQGH�
HQ� OD� ]RQD�GH�SURGXFFLyQ� GH� SODQWD�� /D�SUHVHQFLD� GH�PDOH]DV�HQ� HO� VXVWUDWR�HV�
PRGHUDGD��XQD�PDQHUD�GH�FRQWURODUOD�HV�HOLPLQDUOD�PDQXDOPHQWH�R�DSOLFDU�DUHQLOOD�
URMD�VREUH�OD�VXSHUILFLH��)LJXUD����F���(O�VXHOR�LQWHULRU�WLHQH�XQ�EXHQ�GUHQDMH�\�HVWi�
FXELHUWR� FRQ�*URXQG�&RYHU� SDUD� HYLWDU� OD� SUHVHQFLD�GH�PDOH]DV��3DUD� UHGXFLU� OD�
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SUHVHQFLD�GH�SDWyJHQRV� FRPR�Fusarium�� OD�PDOOD� GH� FXOWLYR� VH�PDQWLHQH� DELHUWD�
GXUDQWH�HO�GtD�GHSHQGLHQGR�GH�ODV�FRQGLFLRQHV�DPELHQWDOHV��/D�HQWUDGD�GHO�YLYHUR��
QR�FXHQWD�FRQ�XQD�]RQD�GH�GHVLQIHFFLyQ�QL�XQ�WDSHWH�ILWRVDQLWDULR�WDQWR�HQ�OD�HQWUDGD�
GHO�YLYHUR�FRPR�HQ�OD�HQWUDGD�GH�ODV�LQVWDODFLRQHV�GH� OD�]RQD�PLOLWDU��(Q�JHQHUDO��
SDUD�HO�FRQWURO�GH�SODJDV�VH�OOHYD�DFDER�FRQ�PRFKLODV�\�WHUPRQHEXOL]DGRU���

 

)LJXUD������3pUGLGD�GH�SODQWD�SRU�Fusarium��FDYLGDGHV�YDFtDV��SODQWD�HQIHUPD�\�
PRVFD�IXQJRVD���HQ�HO�9LYHUR�)RUHVWDO�0LOLWDU�3HURWH��9HUDFUX]��FLFOR�GH�SURGXFFLyQ�
����������  
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)LJXUD������Pinus ayacahuite: D��E��3ODQWD�FRQ�FXDWUR�VHPDQDV�GH�HGDG��F��3DVLOORV�
FXELHUWRV� FRQ� *URXQG� &RYHU�� G�� 3ODQWDV� DIHFWDGDV� SRU� Fusarium;� HQ� HO� 9LYHUR�
)RUHVWDO�0LOLWDU�3HURWH��9HUDFUX]��FLFOR�GH�SURGXFFLyQ������������
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)LJXUD����� Pinus cembroides: D�H��3ODQWDV�FRQ�GDxRV�SRU�Fusarium�\�DXVHQFLD�GH�
SODQWD�HQ�ODV�FDYLGDGHV�GH�ORV�FRQWHQHGRUHV��HQ�HO�9LYHUR�)RUHVWDO�0LOLWDU�3HURWH��
9HUDFUX]��FLFOR�GH�SURGXFFLyQ����������� 
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)LJXUD������Pinus hartwegii: D��6HxDOL]DFLyQ�GHO�PyGXOR�GH�SURGXFFLyQ�GH�SODQWD��
E�� &KDURODV� FRQ� FDYLGDGHV� YDFtDV� SULQFLSDOPHQWH� SRU� IDOWD� GH� JHUPLQDFLyQ� GH�
VHPLOOD��F��&DYLGDGHV�FRQ�GHVDUUROOR�GH�PDOH]D��G��0DUFKLWDPLHQWR�SRU�Fusarium�
�IOHFKD� URMD��� HQ� HO� 9LYHUR� )RUHVWDO� 0LOLWDU� 3HURWH�� 9HUDFUX]�� FLFOR� GH� SURGXFFLyQ�
����������  
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)LJXUD������Pinus montezumae: D��0yGXOR�GH�SURGXFFLyQ��E�G��$XVHQFLD�GH�SODQWD�
HQ�ODV�FDYLGDGHV�GH�ORV�FRQWHQHGRUHV��SUHVHQFLD�GH�PDOH]DV�\�FDPELR�GH�FRORU�GHO�
IROODMH�GHELGR�D�Fusarium��HQ�HO�9LYHUR�)RUHVWDO�0LOLWDU�3HURWH��9HUDFUX]��FLFOR�GH�
SURGXFFLyQ�����������  
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)LJXUD������Pinus patula: D��3ODQWD VLQ�GDxRV�HYLGHQWHV��E��3ODQWD�DPDULOOHQWD�\�FRQ�
GREODPLHQWR�GHO�iSLFH��Fusarium���F��G��$XVHQFLD�GH�SODQWD�HQ�ODV�FDYLGDGHV�GH�ORV�
FRQWHQHGRUHV��HQ�HO�9LYHUR�)RUHVWDO�0LOLWDU�3HURWH��9HUDFUX]��FLFOR�GH�SURGXFFLyQ�
����������  

D

F

E

G



Proyecto: FONDO SECTORIAL CONACYT-CONAFOR 2018-1 A-S-67865 

188 
 

 

)LJXUD� �����Pinus pseudostrobus: D��6HxDOL]DFLyQ�GHO�PyGXOR�GH�SURGXFFLyQ��E��
'LDJQyVWLFR�ILWRVDQLWDULR�UHDOL]DGR�GXUDQWH�OD�YLVLWD�DO�YLYHUR��F��G��$XVHQFLD�GH�SODQWD�
HQ�ODV�FDYLGDGHV�GH�ORV�FRQWHQHGRUHV��HVFDVR�GDxR�SRU�Fusarium�\�GHVDUUROOR�GH�
PXVJR� HQ� ODV� FDYLGDGHV�� HQ�HO�9LYHUR�)RUHVWDO�0LOLWDU�3HURWH��9HUDFUX]�� FLFOR� GH�
SURGXFFLyQ�����������  

ED

F G



Proyecto: FONDO SECTORIAL CONACYT-CONAFOR 2018-1 A-S-67865 

189 
 

 

)LJXUD������Pinus teocote: D��3ODQWD�VRQ�GDxRV�HYLGHQWHV��E�F��$XVHQFLD�GH�SODQWD�
HQ� ODV� FDYLGDGHV� GH� ORV� FRQWHQHGRUHV� \� FRQ� GDxR� SRU� Fusarium�� HQ� HO� 9LYHUR�
)RUHVWDO�0LOLWDU�3HURWH��9HUDFUX]��FLFOR�GH�SURGXFFLyQ������������
�
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$QiOLVLV�GH�OD�HYDOXDFLyQ�GHO�GLDJQyVWLFR�GH�SODJDV�\�HQIHUPHGDGHV�HQ�ORV����
YLYHURV� IRUHVWDOHV� GXUDQWH� HO� FLFOR� GH� SURGXFFLyQ� GH� SODQWD� ���������� GHO�
JpQHUR�Pinus� GH�FOLPD� WHPSODGR�IUtR�� HQ�FLQFR� UHJLRQHV�1RUWH��&HQWUR��6XU��
2FFLGHQWH�\�*ROIR����

/DV�PHWDV�GH�SURGXFFLyQ�DVLJQDGDV�SDUD�HO�FLFOR�GH�SURGXFFLyQ�GH�SODQWD�������
�����\�ODV�HVSHFLHV�TXH�VH�HQFRQWUDURQ�HQ�ODV�FLQFR�UHJLRQHV�SRU�YLYHUR�VH�VHxDODQ�
HQ� OD� )LJXUD� ����� 'RQGH� VH� PXHVWUD� OD� JUDQ� GLYHUVLGDG� GH� HVSHFLHV� GH� SLQR��
PH]TXLWH��KXL]DFKH�HQWUH�RWURV��HQ�ODV�GLIHUHQWHV�UHJLRQHV�GHO�3DtV���

 

)LJXUD� ����� (VSHFLHV� \� FDQWLGDG� H� SURGXFFLyQ� GH� SODQWD� HQ� ORV� ��� YLYHURV�
HYDOXDGRV��

0 200,000 400,000 600,000 800,000 1,000,0001,200,0001,400,0001,600,0001,800,000

Amealco
Jilotepec

Masvi
Provincia de Avalos

Temamatla
El Ciruelo

El Forestal
Pueblo Nuevo

Vicente Guerrero
Los Pocitos

El Rincón
Militar Perote
Tamazulapan

Zimapán
San Agustín

La Gloria
Zinapecuaro

Santiago Papasquiaro
Francisco Villa

Tlaltenango

Especies y Cantidad de Producción

P. gregii P. cembroides P. pseudostrobus P. montezumae

P. patula P. devoniana P. ayacahuite P. teocote

P. Arizonica P. Oaxacana P. leiophylla P. harwegii

P.engelmannii Prosopis P. douglasiana P. Duranguensis

P. Oocarpa P. Cooperi Pseudotsuga menziesii Agave salomon

Dasylirion leiophyllum Acasia farnesiana Juniperus deppeana
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6HPLOODV��FRQRV�\�IUXWRV�

'H�ORV����YLYHURV�����DGTXLHUHQ�OD�VHPLOOD�SRU�PHGLR�GH�XQ�SURYHHGRU��GH�ORV�FXDOHV�
~QLFDPHQWH� �� HVWiQ� FHUWLILFDGRV� SRU� OD� 10;�$$�����6&),������� XQ� YLYHUR� OD�
DGTXLHUH�D�WUDYpV�GH�OD�&21$)25��RWUR�SRU�PHGLR�GH�XQ�EDQFR�GH�JHUPRSODVPD�
GH�iUEROHV�VHPLOOHURV�\�RWUR�FXHQWD�FRQ�VHPLOOD�SURSLD��)LJXUD��������

 

)LJXUD������0HGLRV�GH�REWHQFLyQ�GH�JHUPRSODVPD�GH�ORV����YLYHURV�HYDOXDGRV��
6yOR�OD�PLWDG�GH�ORV�YLYHURV�PXHVWUHDGRV�OH�GDQ�DOJ~Q�WLSR�GH�WUDWDPLHQWR�D�OD�VHPLOOD�
GXUDQWH�HO�DOPDFHQDMH��)LJXUD�������VLHQGR�HO�PiV�FRP~Q�HO�IXQJLFLGD�&DSWiQ��FRQ�
XQD�GRVLV�GH����JU�NJ��

'XUDQWH� HO� SURFHVR� GH� H[WUDFFLyQ� GH� VHPLOODV�� FXDWUR� YLYHURV� KDQ� GHWHFWDGR�
SUHVHQFLD�GH�SODJDV�HQ�IUXWRV�R�FRQRV��WDOHV�FRPR�SLFXGRV�\�JRUJRMRV��GRV�GH�ORV�
YLYHURV�QR�VDEtDQ�TXH�HO�KRQJR�Fusarium�SXHGH�YHQLU�HQ�OD�VHPLOOD�TXH�VH�REWLHQH�
GH�iUEROHV�VHPLOOHURV��

$QWHV�GH�VHPEUDU�� WRGRV� ORV�YLYHURV�D�H[FHSFLyQ�GH�GRV�� OH�GDQ� WUDWDPLHQWR�D� OD�
VHPLOOD��DOJXQRV�GH�HVWRV�WUDWDPLHQWRV�VRQ��VHFDGR�� LQRFXODFLyQ�FRQ�Trichoderma 
GXUDQWH� ��� K�� UHPRMR� GH� OD� VHPLOOD� GXUDQWH� ��� K� D� ��� �&�� LQPHUVLyQ� HQ� DJXD�
R[LJHQDGD�DO�����HQ����/�GH�DJXD��UHPRMR�GH����D����K�FRQ�IXQJLFLGD�R����KUV�FRQ�
FDPELRV�GH�DJXD�FDGD�����ODYDGR�FRQ�DJXD�IUtD�\����K�FRQ����P/�GH�FORUR�HQ����/�
GH�DJXD��
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)LJXUD������7UDWDPLHQWRV�TXH�HPSOHDQ�ORV����YLYHURV�HYDOXDGRV�D�OD�VHPLOOD�GXUDQWH�
HO�DOPDFHQDMH��
6XVWUDWR��HQYDVHV��IHUWLOL]DFLyQ�\�DJXD�GH�ULHJR�

/RV�VXVWUDWRV�PiV�XWLOL]DGRV�VRQ�3HDW�0RVV��$JUROLWD��9HUPLFXOLWD�\�&RUWH]D�GH�SLQR��
FRQ�PH]FODV�PX\�GLYHUVDV� �)LJXUD�������/D�PLWDG�GH� ORV�YLYHURV�KDQ�SUHVHQWDGR�
SUREOHPDV� GH�Fusarium� UHODFLRQDGRV� FRQ� HO� VXVWUDWR�� 6LHWH� YLYHURV� HVWHULOL]DQ� HO�
VXVWUDWR�XVDQGR�SURGXFWRV�FRPR�Trichoderma�R�9DSDP��ÒQLFDPHQWH�GRV�UHXWLOL]DQ�
HO�VXVWUDWR�HQ�OD�VLJXLHQWH�SURGXFFLyQ��

 

)LJXUD������6XVWUDWRV�TXH�XWLOL]DQ�ORV����YLYHURV�HYDOXDGRV�
�
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�

/D� PD\RUtD� GH� ORV� YLYHURV� PXHVWUHDGRV� LPSUHJQDQ� FRQ� FREUH� ODV� FKDURODV� \�
HVWHULOL]DQ� ORV� FRQWHQHGRUHV� DQWHV� GH� XWLOL]DUORV�� ORV� PpWRGRV� PiV� XVDGRV� VRQ�
ODYDGRV�FRQ�DJXD��MDEyQ�\�FORUR���

)HUWLOL]DQWHV���

/RV�IHUWLOL]DQWHV�PiV�XWLOL]DGRV�VRQ�0XOWLFRWH�\�2VPRFRWH��&XDGUR�����

&XDGUR����)HUWLOL]DQWHV�\�GRVLV�TXH�VH�XWLOL]DQ�HQ�ORV�YLYHURV�IRUHVWDOHV��

,QLFLDGRU�� 'HVDUUROOR�� )LQDOL]DGRU��

�������� �������� ���������

�������� �������� ��������

����������GRV�YLYHULVWDV�OR�
XVDQ��

�������� ���������

�������� �������� �GRV� YLYHULVWDV� OR�
XVDQ��

�������� �FXDWUR� YLYHURV� OR�
XVDQ��

����������GRV�YLYHULVWDV�OR�
XVDQ��

��������� ���������

�������� �GRV� YLYHULVWDV� OR�
XVDQ��

��������� �GRV�YLYHULVWDV�OR�
XVDQ��

���������

�������� ��������� �

�������� � �

�

(Q�OD�)LJXUD�����VH�PXHVWUDQ�ORV�WLSRV�GH�HQYDVHV�TXH�VH�XWLOL]DQ�HQ�ORV����YLYHURV��
�����GH�ORV�YLYHURV�HVWHULOL]DQ�VXV�HQYDVHV��VROR�XQR�PHQFLRQy�TXH�QR�OR�KDFH��\�
XQR�SURGXFH�HQ�EROVD��7UHFH�YLYHURV�LPSUHJQDQ�FRQ�FREUH�ODV�FKDURODV��(O�PDWHULDO�
GH�ODV�FKDURODV�HQ����YLYHURV�HV�GH�SROLHVWLUHQR��FLQFR�VRQ�GH�SOiVWLFR�UtJLGR�\�XQR�
XVD�EROVD��
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)LJXUD� ����� 1~PHUR� GH� FDYLGDGHV� TXH� WLHQHQ� ODV� FKDURODV� TXH� XVDQ� HQ� ORV� ���
YLYHURV�HYDOXDGRV��
�

3ODJDV��HQIHUPHGDGHV�\�PDOH]DV�HQ�HO�YLYHUR�

0RVFDV�IXQJRVDV��Bradysia impatiens�\�Lycoriella ingenua��

/D�PD\RUtD�GH�ORV�YLYHURV�HQFXHQWUDQ�HVWDV�SODJDV�GXUDQWH�HO�GHVDUUROOR�GH�OD�SODQWD��
VLHQGR�ODV�PiV�FRPXQHV�\�GH�PD\RU�LPSRUWDQFLD�Fusarium�\�PRVFD�IXQJRVD��)LJXUD�
������SUHVHQWHV�HQ����\����YLYHURV�UHVSHFWLYDPHQWH��(O�SRUFHQWDMH�GH�SpUGLGD�GH�
SODQWD�D�FDXVD�GH�HVWDV�SODJDV�HV�HQ�OD�PD\RUtD�GH�ORV�YLYHURV�HV�GHO������HQ�GRV�
GH�HOORV�HV�GHO����DO������\�VyOR�XQR�WLHQH�UHJLVWURV�GH�SpUGLGD�GH�PiV�GHO������

 

)LJXUD������3ODJDV�TXH�VH�SUHVHQWDQ�HQ�HO�GHVDUUROOR�GH�OD�SODQWD�HQ�ORV����YLYHURV�
HYDOXDGRV��
�
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(O�����GH�ORV�YLYHURV�YLVLWDGRV�KDQ�GHWHFWDGR�SUHVHQFLD�GH�PRVFD�IXQJRVD�HQ�VXV�
LQVWDODFLRQHV��)LJXUD������ORV�VtQWRPDV�PiV�FRPXQHV�TXH�SUHVHQWDQ�ODV�SODQWDV�VRQ��
GREODPLHQWR�� SXGULFLyQ� GH� UDt]�� DPDULOODPLHQWR�� FRORUDFLyQ� URML]D�� GHIROLDFLyQ� \�
PDUFKLWDPLHQWR��6H�KDQ�SHUFDWDGR�GH�TXH�FLHUWDV�]RQDV�FRQ�PD\RU�KXPHGDG�\�R�
YVRPEUD� VRQ� ODV� TXH� FXHQWDQ� FRQ� SREODFLRQHV�PiV� DOWDV�� (Q� JHQHUDO�� YLYHULVWDV�
FRPHQWDURQ�TXH�ORV�PHVHV�FRQ�PD\RU�SUHVHQFLD�GH�PRVFD�IXQJRVD�HV�GH�DEULO�D�
DJRVWR��

 

)LJXUD������9,YHURV�TXH�KDQ�GHWHFWDGR�OD�SUHVHQFLD�GH�PRVFD�IXQJRVD��

 

&XDGUR����0HVHV�FRQ�SUHVHQFLD�GH�0RVFD�)XQJRVD�HQ�ORV�YLYHURV���

�

85%

15%

6,

12



Proyecto: FONDO SECTORIAL CONACYT-CONAFOR 2018-1 A-S-67865 

196 
 

(O������GH�ORV�YLYHULVWDV�UHODFLRQDQ�OD�SUHVHQFLD�\�IUHFXHQFLD�GHO�PRVFR�IXQJRVR�
FRQ�OD�KXPHGDG�\�VRQ�GHWHFWDGRV�HQ�ODV�GLIHUHQWHV�HWDSDV�GH�OD�SODQWD��)LJXUD�������
���� LQVWDODQ� WUDPSDV� DPDULOODV�� GH� ORV� FXDOHV� WUHV� YLYHURV� ODV� LQVWDODQ� D� XQD�
GLVWDQFLD�XQD�GH�RWUD�GH����D����P��\�RFKR�ODV�LQVWDODQ�D����PHWURV�R�PHQRV�GH�
GLVWDQFLD�HQWUH�WUDPSDV��HVWDV�YDUtDQ�GHVGH������P��/D�UHYLVLyQ�VH�UHDOL]D�GHVGH�
FDGD�VHPDQD��������TXLQFHQDO���������FDGD�WHUFHU��������GLDULR��������\�PHQVXDO�
������(O�����GH�ORV�YLYHULVWD�FRQVLGHUD�TXH�OD�DEXQGDQFLD�GH�OD�PRVFD�HV�OLJHUD�����
��OD�FDOLILFD�FRPR�PHGLD�\�VROR�����FRPR�DOWD��(O�����GH�ORV�YLYHURV�UHPSOD]DQ�ODV�
WUDPSDV�XQD�YH]�SRU�VHPDQD��HO������FDGD�TXLQFHQD��HO������PiV�GH�YHLQWH�GtDV���
\�VROR�����OR�KDFH�GLDULR��6LQ�HPEDUJR��FXDQGR�VH�YLVLWDURQ�ORV�YLYHURV�VROR�HO�����
WHQtDQ�WUDPSDV�DPDULOODV�LQVWDODGDV��

 

)LJXUD� ����� (VWDSDV� GH� GHVDUUROOR� GH� OD� SODQWD� FXDQGR� VH� SUHVHQWD� OD� PRVFD�
IXQJRVD��HQ�ORV����YLYHURV�HYDOXDGRV��
,QVHFWLFLGDV��

(O�����GH�ORV�YLYHULVWD�XVDQ�FRQWURO�ELROyJLFR��Brauveria bassiana �����Bacillus����
���Metarhizium �����Trichoderma������\�����XWLOL]DQ�H[WUDFWRV�GH�SODQWDV�FRPR�
FKLOH��DMR��HSD]RWH��(Q�ORV�YLYHURV�VH�DSOLFDQ�PiV�GH����LQVHFWLFLGDV�TXtPLFRV�SDUD�
HO� FRQWURO� GH� OD�PRVFD� IXQJRVD�HVWRV� VH�DJUXSDQ� HQ� GLIHUHQWHV�JUXSRV�TXtPLFRV�
�)LJXUD�������
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)LJXUD� ����� *UXSR� TXtPLFR� GH� ORV� LQVHFWLFLGDV� DSOLFDGRV� HQ� ORV� ��� YLYHURV�
HYDOXDGRV��
�(O������GH�SURGXFWRUHV�FRQVLGHUDQ�TXH�GHEHQ�GH�DSOLFDU�PiV�SURGXFWR�FDGD�FLFOR�
SDUD� FRQWURODU� OD�PRVFD� IXQJRVD�� /RV� VLVWHPDV�GH�DSOLFDFLyQ� VRQ�� �����PRFKLOD�
PDQXDO�������PRFKLOD�PRWRUL]DGD��SDULKXHOD�\�VLVWHPD�GH�ULHJR�������GLUHFWR�D�OD�
FDYLGDG������

'DPSLQJ�RII�\�SXGULFLyQ�GH�UDt]�SRU�Fusarium�

(O������GH�ORV�YLYHURV�UHDOL]DQ�SUHJHUPLQDFLyQ�GH�OD�VHPLOOD�GH�OD�VLJXLHQWH�PDQHUD��
�����UHPRMDQ�OD�VHPLOOD�SRU����K�\������GXUDQWH����K��(Q������GH�ORV�YLYHURV�XVDQ�
SURGXFWRV�ELROyJLFRV�SULQFLSDOPHQWH�Trichoderma;������UHDOL]DQ�WUDWDPLHQWR�ItVLFR��
�����DSOLFDQ�XQ�DJURTXtPLFR��/RV�SURGXFWRV�TXtPLFRV�PiV�XVDGRV�VRQ�FDSWDQ�����
����WHFWR���������LQWHUJXVDQ��������FORUR�������\�DJXD�R[LJHQDGD���������7RGRV�ORV�
YLYHURV�WLHQHQ�XQ�FDOHQGDULR�GH�VLHPEUD�\�UHDOL]DQ�VLHPEUD�GLUHFWD��VROR�HO�YLYHUR�/D�
*ORULD� KDFH� WUDVSODQWHV� \� XWLOL]DQ� DOPiFLJR�� HQ� HVWH� YLYHUR� OD� SURGXFFLyQ� HV�
WUDGLFLRQDO�HQ�EROVD�GH�SOiVWLFR��6ROR�HO������GH�ORV�SURGXFWRUV�UHDOL]DQ�DQiOLVLV�GH�
ILWRSDWyJHQRV�GH�OD�VHPLOOD��)LJXUD�������
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)LJXUD������9LYHURV�TXH�UHDOL]DQ�DQiOLVLV�GH�ILWRSDWyJHQRV�D�OD�VHPLOOD��
(O�'DPSLQJ�RII�FDXVDGR�SRU�Fusarium�OR�UHFRQRFHQ������GH�ORV�YLYHULVWDV��GH�ORV�
FXDOHV�HO������FRQVLGHUDQ�TXH�WLHQHQ�SpUGLGDV�PHQRUHV�GHO������FLQFR�FRQVLGHUDQ�
TXH�VXV�SpUGLGDV�GH�SODQWD�HVWD�HQWUH��������\�VROR�XQR�WLHQH�SpUGLGDV�HQWUH�������
���/D�HWDSD�GRQGH�PiV�VH�SUHVHQWD�HV�HQ�HO�GHVDUUROOR�GH�OD�SODQWD��)LJXUD����������
��GH�YLYHURV��\������HQ�SRVWHPHUJHQFLD��HVWD�HQIHUPHGDG�VH�SUHVHQWD�WRGR�HO�DxR��
/RV�YLYHULVWD�UHFRQRFHQ�ORV�VtQWRPDV�FRPR��DPDULOODPLHQWR�������GH�ORV�WpFQLFRV���
GREODPLHQWR�GHO�iSLFH�GH�OD�SODQWD���������FRORU�YLROiFHR���������FRORU�URML]R���������
HVWUDQJXODPLHQWR�������\�SXGULFLyQ�GH�UDt]����������

 

)LJXUD������(VWDSDV�GH�GHVDUUROOR�GH�OD�SODQWD�GRQGH�VH�SUHVHQWD�'DPSLQJ�RII�SRU�
Fusarium��HQ�ORV����YLYHURV�HYDOXDGRV��
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&XDQGR�VH�SUHVHQWD�)XVDULXP��HO������GH�ORV�YLYHURV�PDQGD�DO�ODERUDWRULR�PXHVWUDV�
SDUD�GHWHUPLQDU�HO�DJHQWH�SDWyJHQR��VROR�HQ������OHV�GHWHUPLQDURQ�TXH�HV�Fusarium 
oxysporum \�HO�����FRPR�Fusarium VS��(Q�ORV�YLYHURV�HYDOXDGRV��XWLOL]DQ�FRQWURO�
TXtPLFR��)LJXUD������\�ELROyJLFR��)LJXUD�������

 

)LJXUD������&RQWURO�ELROyJLFR�TXH�XWLOL]DQ�ORV�YLYHURV�HYDOXDGRV��

 

)LJXUD������&RQWURO�TXtPLFR�TXH�XWLOL]DQ�ORV�YLYHURV�HYDOXDGRV��
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Ninguno Trichoderma harzianum Bacillus Subtillis
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,QIUDHVWUXFWXUD��GRFXPHQWDFLyQ��DOPDFpQ�GH�SODJXLFLGDV��RWURV��GHO�YLYHUR�

(O������GH�ORV�YLYHURV�WLHQHQ�LQFLQHUDGRU�GH�SODQWDV�HQIHUPDV�R�PXHUWDV�\������QR�
FXHQWDQ�FRQ�iUHD�GH�FXDUHQWHQD���

(O������GH� ORV�YLYHURV�GRQGH�VH� UHDOL]y�HO� GLDJQyVWLFR�FXHQWDQ�FRQ�DOPDFpQ�GH�
SODJXLFLGDV��VLQ�HPEDUJR��HQ�DOJXQRV�YLYHURV�VROR�VRQ�FXDUWRV�HQ�GRQGH�VH�WLHQHQ�
UHYXHOWRV� WRGRV� ORV� DJURTXtPLFRV� \� RWURV� VXPLQLVWURV�� (O� ���� GH� ORV� YLYHULVWDV�
PHQFLRQDURQ�TXH�ORV�SODJXLFLGDV�TXH�XWLOL]DQ�HVWiQ�DXWRUL]DGRV�SDUD�HO�XVR�IRUHVWDO��
(Q�ORV�DOPDFHQHV�GHO������GH�ORV�YLYHURV�VH�HQFRQWUDURQ�SURGXFWRV�FDGXFRV���

(O������GH�ORV�YLYHURV�FXHQWDQ�FRQ�GHSyVLWR�GH�HQYDVHV�YDFtRV�GH�DJURTXtPLFRV��
�����QR�FRQWHVWDURQ�HVWD�SUHJXQWD�\������WLHQHQ�GLIHUHQWHV�IRUPDV�GH�GHVKDFHUVH�
GH�ORV�HQYDVHV�\�VRQ��HQWUHJDQ�D�SURYHHGRU�GH�SODJXLFLGDV��UHDOL]DQ�WULSOH�ODYDGR�\�
HQ�DOJXQRV�FDVRV�ORV�LQFLQHUDQ���

'H�ORV�YHLQWH�YLYHURV��HO������FXHQWDQ�FRQ�LQIRUPDFLyQ�VREUH�HO�FRQWURO�GH�SODJDV�\�
HQIHUPHGDGHV�WDOHV�FRPR��IROOHWRV��OLEURV��PDQXDOHV��EROHWLQHV��HWF��

/RV�YLYHURV�FXHQWDQ�FRQ�XQD�LQIUDHVWUXFWXUD�\�HTXLSR�PX\�GLYHUVR��TXH�YD�GHVGH�OD�
PtQLPD�SDUD�RSHUDU�KDVWD�ORV�PiV�VRILVWLFDGRV��&XDGUR����

&XDGUR����,QIUDHVWUXFWXUD�FRQ�OD�TXH�FXHQWDQ�ORV�YLYHURV�IRUHVWDOHV�HYDOXDGRV��

&RQFHSWRV�
1~PHUR�GH�
YLYHURV�

6L� 1R�

,QVWDODFLRQHV� FRQ� OD� VHxDOL]DFLyQ� DGHFXDGD� UHODFLRQDGD� D�
HVSHFLHV� \� YDULHGDGHV� FRQ� ODV� TXH� FXHQWD�� DVt� FRPR�
VHxDOL]DFLyQ�GH�iUHDV�GH�DFFHVR�UHVWULQJLGR��

�

���

�

��

0DOOD�DQWLDILGRV�\�IDOGyQ�� ��� ���

7DSHWH�ILWRVDQLWDULR�FRQ�GHVLQIHFWDQWH��FRQWUD�SDWyJHQRV�� ��� ��

(O�VXHOR�LQWHULRU�HVWi�FXELHUWR�FRQ�*URXQG�&RYHU�\�FRQ�EXHQ�
GUHQDMH��

��� ��

(TXLSR� GH� XVR� H[FOXVLYR� SDUD� HO� PDQHMR� GH� OD� SODQWD� HQ� HO�
YLYHUR�\�VROXFLRQHV�GHVLQIHFWDQWHV��
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'H�ORV�YLYHURV�TXH�WLHQHQ�WDSHWH�ILWRVDQLWDULR�HO������OR�XWLOL]DQ�FRQ�FORUR������XVD�
VDOHV�GH�GLDWRPHDV�GH�DPRQLR�\����XWLOL]D�IXQJLFLGD�\�FDO��

/RV�PDWHULDOHV�TXH�VH�XWLOL]DQ�HQ�ORV�YLYHURV�FRPR�DOWHUQDWLYD�GH�*URXQG�&RYHU�����
YLYHUR�XVD�SDVLOORV�GH�FRQFUHWR������SLVR�FXELHUWR�SRU�WHSHFLO�EODQFR�\�����SRQHQ�
JUDYLOOD��

/RV�YLYHURV�TXH�FXHQWDQ�FRQ�VRPEUD�UHWUiFWLO�TXH�SHUPLWH�OD�HQWUDGD�GLUHFWD�GH�OD�
OX]�GHO�VRO�VRQ�HO�������

(O������GH�ORV�YLYHULVDV�FRQRFHQ�TXH�OD�SHUPDQHQFLD�GH�OD�PDOOD�GXUDQWH�HO�SURFHVR�
GH�SURGXFFLyQ�KDFH�PiV�VXVFHSWLEOH�D�OD�SODQWD�D�FXVDULXP�VSS��

(Q�HVWD�HQFXHVWD�VH�REWXYR�TXH�HO� UHWLUR�GH� OD�PDOOD�VRPEUD�VH�UHDOL]D�HQWUH� ORV�
PHVHV� GH� DEULO� D� MXOLR�� SDUD� TXH� VH� DFRQGLFLRQH� D� OD� LQFLGHQFLD� GH� OD� OX]� VRODU�
GLUHFWDPHQWH��(VWR�GHSHQGH�GH�OD�HVSHFLH�\�FRQGLFLRQHV�FOLPiWLFDV�SDUWLFXODUHV�GHO�
YLYHUR��

5HVXOWDGRV�GH�GLDJQyVWLFR�GH�OD�SURGXFFLyQ�GH�SODQWD�

(Q�ORV�YHLQWH�YLYHURV�HYDOXDGRV�VH�WLHQH�XQD�PHWD�SURJUDPDGD�GH�SURGXFFLyQ�GH�
����������� SODQWDV�� (Q� HO� PRPHQWR� GH� OD� HYDOXDFLyQ� VH� HVWLPy� XQ� IDOWDQWH� GH�
����������GH�SODQWDV��OR�TXH�UHSUHVHQWy�XQ�WRWDO�GH���������(VWD�SODQWD�IDOWDQWH�VH�
DWULEX\H�D��SODQWD�HQIHUPD��SODJDGD�R�QR�H[LVWHQWH�HQ�OD�FDYLGDG�GH�OD�FKDUROD��

/D� SpUGLGD� GH� SODQWD� HQ� ORV� YLYHURV� DO� PRPHQWR� GHO� GLDJQyVWLFR� YDUtD�
FRQVLGHUDEOHPHQWH�GH�YLYHUR�D�YLYHUR�\�GH�HVSHFLH�D�HVSHFLH��/DV�SpUGLGDV�IOXFWXDQ�
GHVGH�PHQRV�GH�������KDVWD�XQ������FRPR�VH�REVHUYD�HQ�OD�)LJXUD������

�
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�
)LJXUD������3pUGLGD�GH�SODQWD�WRWDO�HQ�ORV�YLYHURV�IRUHVWDOHV��

�

/D�UHODFLyQ�GH�SpUGLGD�GH�SODQWD�FRQ�HO�VXVWUDWR�GHPXHVWUD�TXH�ODV�SURSRUFLRQHV�HQ�
ODV�PH]FODV�GH�VXVWUDWR�QR�HV�XQ�IDFWRU�GHWHUPLQDQWH�SDUD�TXH�VH�WHQJD�SUHVHQFLD�
GH�OD�VHFDGHUD�\�PRVFD�IXQJRVD��WDO�FRPR�VH�PXHVWUD�HQ�ODV�)LJXUDV�����\������
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)LJXUD������5HODFLyQ�GH�SpUGLGD�GH�SODQWD�FRQ�ORV�VXVWUDWRV�HPSOHDGRV�HQ�ORV�YLYHURV�IRUHVWDOHV�HYDOXDGRV��3DUWH����
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)LJXUD������5HODFLyQ�GH�SpUGLGD�GH�SODQWD�FRQ�ORV�VXVWUDWRV�HPSOHDGRV�HQ�ORV�YLYHURV�IRUHVWDOHV�HYDOXDGRV��3DUWH������

�

��

��

��

��

��

��

��

3H
DW
�P

RV
V

$J
UR
OLW
D

9H
UP

LF
XO
LWD

&
RU
WH
]D

3H
DW
�P

RV
V

$J
UR
OLW
D

9H
UP

LF
XO
LWD

3H
DW
�P

RV
V

$J
UR
OLW
D

9H
UP

LF
XO
LWD

&
RU
WH
]D

3H
DW
�P

RV
V

$J
UR
OLW
D

9H
UP

LF
XO
LWD

&
RU
WH
]D

3H
DW
�P

RV
V

$J
UR
OLW
D

9H
UP

LF
XO
LWD

&
RU
WH
]D

$V
HU
UtQ

3H
DW
�P

RV
V

$J
UR
OLW
D

9H
UP

LF
XO
LWD

$V
HU
UtQ

$W]LPED 6DQ�$JXVWtQ 7HURDUDQ
SURGXFWRUHV

7DPD]XODSDP (O�5LQFyQ 3XHEOR�1XHYR

3R
UF
HQ

WD
MH



Proyecto: FONDO SECTORIAL CONACYT-CONAFOR 2018-1 A-S-67865 

205 
 

/D�SpUGLGD�GH�SODQWD�SRU�HVSHFLH�HQ� ORV�GLIHUHQWHV�YLYHURV� IOXFW~D�HQRUPHPHQWH��
H[LVWHQ�YLYHURV�TXH�GHQWUR�GH�XQD�PLVPD�HVSHFLH�VX�SpUGLGD�HV�PHQRU�D�����\�RWURV�
YLYHURV�WLHQHQ�SpUGLGDV�PD\RUHV�DO�������6LHQGR�OD�PLVPD�HVSHFLH�SURGXFLGD�SHUR�
GLIHUHQWH� YLYHUR�� HVWR� QRV� SHUPLWH� VXSRQHU� TXH� HVWD� IOXFWXDFLyQ� VH� GHEH� D� ODV�
FRQGLFLRQHV�GHO�YLYHUR�\�DO�PDQHMR�TXH�OH�Gp�FDGD�SURGXFWRU���

3RU�HMHPSOR��OD�SpUGLGD�GH�SODQWD�GH�Pinus devoniana HQ�HO�YLYHUR�/RV�SRFLWRV�HV�GH�
����������������HQ�7DPD]XODSDQ����������HQ�0$69,�\��������HQ�0$69,���

2WUR�HMHPSOR��VH�PXHVWUD�HQ�OD�)LJXUD������

 

)LJXUD������3pUGLGD�GH�SODQWD�GH�Pinus cembroides HQ�GLIHUHQWHV�YLYHURV� 
�

'LDJQyVWLFR�ILWRVDQLWDULR�SDUD�PRVFD�IXQJRVD�QHJUD�

/RV�UHVXOWDGRV�GH�OD�HYDOXDFLyQ�GLDJQyVWLFD�DUURMDURQ�ORV�VLJXLHQWHV�GDWRV��

'H� ORV� ��� YLYHURV� HYDOXDGRV�� HQ� VLHWH�� ORV� UHVSRQVDEOHV� WpFQLFRV� HQWUHYLVWDGRV�
FRQVLGHUDURQ�TXH�OD�PRVFD�IXQJRVD�HV�VX�PD\RU�SUREOHPD��HQ�FLQFR�GH�ORV�YLYHURV�
FRQVLGHUDURQ� TXH� HV� VX� VHJXQGR� SUREOHPD� ILWRVDQLWDULR� \� RFKR� UHVSRQVDEOHV� GH�
YLYHUR�UHVSRQGLHURQ�TXH�OD�PRVFD�IXQJRVD�QR�HV�XQ�SUREOHPD�ILWRVDQLWDULR��)LJXUD�
������
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)LJXUD������1LYHO�GH�LPSRUWDQFLD�GHO�PRVFR�IXQJRVR�GH�DFXHUGR�FRQ�ORV�WpFQLFRV�
HQWUHYLVWDGRV�HQ�ORV����YLYHURV��
(Q� WUHFH�YLYHURV�VH� UHFROHFWDURQ�DGXOWRV�GH�PRVFD� IXQJRVD� ���� LQGLYLGXRV�SRU� OR�
PHQRV���VROR�HQ�HO�YLYHUR�GH�3XHEOR�1XHYR�VH�UHFROHFWy�XQ�HMHPSODU��7UHV�GH�HVWRV�
YLYHURV� UHSRUWDURQ� D� OD� PRVFD� IXQJRVD� QHJUD� FRPR� VX� VHJXQGR� SUREOHPD�
ILWRVDQLWDULR��FLQFR�YLYHULVWDV�FRQWHVWDURQ�TXH�QR�HV�XQ�SUREOHPD�ILWRVDQLWDULR��\�FLQFR�
FDHQ�HQ�OD�FDWHJRUtD�TXH�HV�VX�SULQFLSDO�SUREOHPD�ILWRVDQLWDULR��&XDGUR������

(Q����YLYHURV�VH�GHWHFWDURQ�ODUYDV�HQ�HO�VXVWUDWR��/RV�FXDWUR�YLYHURV�HQ�ORV�TXH�QR�
VH�HQFRQWUDURQ�ODUYDV�GH�PRVFD�IXQJRVD�VRQ��/D�*ORULD��3URYLQFLD�GH�ÈYDORV��3XHEOR�
1XHYR�\�(O�5LQFyQ��

&LQFR� GH� ORV� ��� YLYHURV� XVDQ� WUDPSDV� DPDULOODV� SDUD� HO� PRQLWRUHR� \� FRQWURO� GH�
SREODFLRQHV�GH�PRVFD�IXQJRVD��

�

&XDGUR����1LYHO�GH�SUREOHPD�ILWRVDQLWDULR�GH�PRVFD�IXQJRVD��SUHVHQFLD�GH�DGXOWRV��
ODUYDV�\�XVR�GH�WUDPSDV�DPDULOODV��

�� 9LYHUR� ,PSRUWDQFLD�
ILWRVDQLWDULD�

3UHVHQFLD� 8VR�
WUDPSD�
DPDULOOD�$GXOWR�� /DUYDV�

�� $W]LPED� 3ULPHUR� 6L� 6L� 6L�

�� )UDQFLVFR�9LOOD� 3ULPHUR� 6L� 6L� 6L�

�
�
�
�
�
�
�
�
�

3ULPHUR 6HJXQGR 1XOR

9L
YH
UR
V

1LYHO�GH�LPSRUWDQFLD

,PSRUWDQFLD�GH�OD�PRVFD�IXQJRVD�HQ�HQ�ORV����
YLYHURV�HYDOXDGRV



Proyecto: FONDO SECTORIAL CONACYT-CONAFOR 2018-1 A-S-67865 

207 
 

�� 7ODOWHQDQJR� 6HJXQGR� 6L� 6L� 6L�

�� (O�&LUXHOR� 6HJXQGR� 6L� 6L� 1R�

�� 6DQ�$JXVWtQ� 3ULPHUR� 6L� 6L� 6L�

�� /RV�3RFLWRV� 6HJXQGR� 6L� 6L� 1R�

�� 7HRUiQ�3URGXFWRUHV� 1R�HV�SUREOHPD� 6L� 6L� 1R�

�� 7DPD]XODSDP� 1R�HV�SUREOHPD� 6L� 6L� 1R�

�� ,JQDFLR�3pUH]� 1R�HV�SUREOHPD� 6L� 6L� 1R�

��� (O�5LQFyQ� 1R�HV�SUREOHPD� 6L� 1R� 1R�

��� &LHOR�$]XO� 3ULPHUR� 6L� 6L� 1R�

��� 0$69,� 6HJXQGR� 1R� 1R� 1R�

��� 3URYLQFLD�GH�ÈYDORV� 1R�HV�SUREOHPD� 1R� 1R� 1R�

��� =LPDSiQ� 3ULPHUR� 1R� 1R� 1R�

��� 7HRWODOFR� 1R�HV�SUREOHPD� 1R� 1R� 1R�

��� 7HPDPDWOD� 3ULPHUR� 6L� 6L� 1R�

��� (O�)RUHVWDO� 6HJXQGR� 1R� 6L� 6L�

��� 3XHEOR�1XHYR� 1R�HV�SUREOHPD� 6L
� 1R� 1R�

��� 3HURWH� 3ULPHUR� 1R� 1R� 1R�

��� /D�*ORULD� 1R�HV�SUREOHPD� 1R� 1R� 1R�

6ROR�VH�UHFROHFWy�XQ�PDFKR�DGXOWR�GH�PRVFD�IXQJRVD
�

7RPD�GH�PXHVWUDV�GH�PRVFD�IXQJRVD�\�DSOLFDFLyQ�GH�HQFXHVWD�HQ�FDPSR�

$O�DSOLFDU�HO�PXHVWUHR�GHO�DSpQGLFH�-�GH�OD�QRUPD�10;�$$�����6&),�������PRVWUy�
FRPR�UHVXOWDGR�TXH��HQ�HVH�PRPHQWR�GHO�PXHVWUHR��VH�WHQtD�XQD�EDMD�SUHVHQFLD�GH�
OD�PRVFD�IXQJRVD�\D�VHD�WDQWR�GH�ODUYDV�FRPR�GH�DGXOWRV�HQ�ORV�VLWLRV�GRQGH�WRFy�
DOHDWRULDPHQWH�WRPDU�OD�PXHVWUD��&XDGUR�����6ROR�HQ�VLHWH�YLYHURV�VH�WXYR�SUHVHQFLD�
GH�PRVFD�IXQJRVD�QHJUD��)LJXUD�������6LQ�HPEDUJR��GH�ODV�PXHVWUDV�WRPDGDV�GH�
SODQWD�FRQ�VXVWUDWR�GH�ORV�YHLQWH�YLYHURV�VH�REWXYLHURQ�HPHUJHQFLDV�GH�DGXOWRV�ODV�
FXDOHV�IXHURQ�DEXQGDQWHV��H[FHSWR�HQ�HO�9LYHUR�GHO�3URYLQFLD�GH�ÈYDORV��
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&XDGUR����3UHVHQFLD�GH�PRVFD�IXQJRVD�QHJUD�SRU�VLWLR�GH�PXHVWUHR�GH�DFXHUGR�DO�
DSpQGLFH� -� GH� OD� QRUPD� 10;�$$�����6&),������� SRU� HVSHFLH� GH� FDGD� YLYHUR�
PXHVWUHDGR��

9LYHUR� (VSHFLH�

3UHVHQFLD��
6LWLR�GH�

PXHVWUR�FRQ�
PRVFD�
IXQJRVD�

7RWDO�GH�
PRVFD�
IXQJRVD�

��GH�VLWLRV�
PXHVWUHR�FRQ�

PRVFD�
IXQJRVD�

(O�)RUHVWDO� P. engelmannii �� �� ��

(O�&LUXHOR�
P. arizonica �� �� ��

P. durangensis �� �� �����

7ODOWHQDQJR�
6('(1$�

P. leiophylla �� �� ��

P. cembroides �� �� ��

)UDQFLVFR�
9LOOD�

P. cooperi ��� �� ����

P. arizonica ��� �� ����

P. cembroides ��� �� ����

P. engelmannii ��� �� ����

&LHOR�D]XO� P. arizonica �� �� ������

�

�

�

7HPDPDWOD�
6('(1$�

P. montezumae �� ��� ������

P. hartwegii ��� ��� ������

p. pseudostrobus �� �� ������

P. cembroides �� �� �����

P. ayacahuite �� �� ��

Pseudotsuga 
menziesii 

�� �� ��

P. greggii �� �� ��

Agave salmiana �� �� ��
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-LORWHSHF��

P. pseudostrobus �� �� ��

P. leiophylla �� �� ��

P. ayacahuite �� �� ��

P. greggii �� �� ��

=LPDSDP�
6('(1$�

P. greggii �� �� ��

P. cembroides �� �� ������

Prosopis 
leavigata 

�� �� ��

Acacia 
farnesiana 

�� �� ��

3XHEOR�1XHYR�

P. greggii �� �� ��

P. montezumae �� �� ��

P. ayacahuite �� �� ��

P. pseudostrobus �� �� ��

P. patula �� �� ��

P. teocote �� �� ��

(O�5LQFyQ�

P. greggii �� �� ��

P. pseudostrobus �� �� �����

P. patula ��� ��� ������

P. teocote ��� ��� ������

Juniperus 
deppeana 

�� �� ��

7HRWODOFR�

P. montezumae �� �� ��

P. oaxacana �� �� ��

P. pseudostrobus �� �� ��
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P. patula �� �� ��

,JQDFLR�3pUH]�
P. cembroides �� �� ��

p. greggii �� �� ��

7DPD]XODSDP�

P. devoniana �� �� ��

P. greggii �� �� ��

P. oaxacana �� �� ��

/RV�3RFLWRV�
P. oaxacana �� �� ��

P. devoniana �� �� ��

6DQ�$JXVWtQ� P. oocarpa �� �� ��

0$69,�6DQ�
$QGUpV�

P. douglasiana �� �� ��

P. devoniana �� �� ��

3URYLQFLD�GH�
$YDORV�

P. cembroides �� �� ��

P. devoniana �� � ��

$W]LPED�
P. montezumae �� �� ��

P. pseudostrobus �� �� ��

�

�

�

3HURWH�
6('(1$�

P. ayacahuite �� �� ������

p. hartwegii �� �� �����

P. patula �� �� ��

P. pseudostrobus ��� ��� ������

P. montezumae �� �� ��

P. cembroides �� �� ��

P. teocote �� �� ������

/D�*ORULD�
P. montezumae �� �� ��

P. greggii �� �� ��
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P. patula �� �� ��

P. cembroides �� �� ��

�

 

)LJXUD� ����� 9LYHURV� FRQ� SUHVHQFLD� GH� PRVFD� IXQJRVD� QHJUD� DO� PRPHQWR� GH�
DSOLFDFLyQ�GHO�DSpQGLFH�-�GH�OD�10;�$$�����6&),�������ORV�GDWRV�VRQ�XQ�SURPHGLR�
GHO�WRWDO�GH�ODV�HVSHFLHV�FRQ�SUHVHQFLD�GH�PRVFD�SRU�YLYHUR��
&RPR�VH�SXHGH�REVHUYDU��VROR�HQ�HO�YLYHUR�)UDQFLVFR�9LOOD�VH�REWXYR�SUHVHQFLD�GH�
OD�PRVFD�IXQJRVD�HQ�ORV����VLWLRV�GH�PXHVWUHR��HVWR�FRUUHVSRQGH�DO�������HQ�(O�
YLYHUR�GH�7HPDPDWOD� HV� OLJHUDPHQWH� VXSHULRU� DO� ������(Q� ORV� FLQFR� UHVWDQWHV� OD�
SUHVHQFLD�GH�OD�PRVFD�IXQJRVD�HV�PHQRU�DO�������6LQ�HPEDUJR��GH�WRGRV�ORV�YLYHURV�
HYDOXDGRV�HPHUJLHURQ�DGXOWRV�GH�ODV�PXHVWUDV�WRPDGDV��(VWR�SXHGH�GHEHUVH�D�TXH��
DO� VHU� QRWLILFDGRV� GH� OD� YLVLWD� SDUD� KDFHU� HO� GLDJQyVWLFR�� ORV� YLYHULVWDV� UHDOL]DURQ�
SUHYLDPHQWH� PHGLGDV� GH� FRQWURO� SDUD� OD�PRVFD� IXQJRVD� QHJUD�� \D� VHD� WDQWR� GH�
DGXOWRV�FRPR�GH�ODUYDV��

$LVODPLHQWRV�GH�ODV�PXHVWUDV�GH�SODQWD�FRQ�VtQWRPDV�GH�Fusarium�

'H�ODV�PXHVWUDV�SURFHVDGDV�GH�ORV�YLYHURV�PXHVWUHDGRV��VH�WXYLHURQ�ODV�HVSHFLHV�
GHO�JpQHUR�Pinus�SULQFLSDOPHQWH��DGHPiV��Juniperus deppeana, Acacia farnesiana�
�+XL]DFKH�� \� Prosopis laevigata� �0H]TXLWH��� )XHURQ� ��� PXHVWUDV� WRPDGDV� \� VH�
SURFHVDURV���SODQWDV�SRU�PXHVWUD��HQ�WRWDO�VH�REWXYLHURQ�����PXHVWUDV�SURFHVDGDV�
HQ�HO� ODERUDWRULR�SDUD�VX�DLVODPLHQWR�GH�KRQJRV�� ORV�SRUFHQWDMHV�GH�DLVODPLHQWRV�

�

��

��

��

��

���

3R
P
HG
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�
��G

H�
SU
HV
HQ

FL
D�
GH

�P
RV
FD

9LYHURV�FRQ�SUHVHQFLD�GH�PRVFD�HQ�HO�PRPHQWR�GH�
DSOLFDFLyQ�GHO�DSpQGLFH�-
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LEDQ�GHVGH����GRQGH�QR�VH�REWXYLHURQ�FRORQLDV�GH�KRQJRV��EDMRV�GH�XQ������������
PHGLRV�GH�����������D�DOWRV�GHO������������/RV�YLYHURV�FRQ�PD\RUHV�DLVODPLHQWRV�
GH Fusarium� HQ� UDt]� IXHURQ� ORV� YLYHURV�GH�7HPDPDWOD��0$69,1��)UDQFLVFR�9LOOD��
YLYHUR�GH�3HURWH��7ODOWHQDQJR��HO�3RFLWR��7DO�FRPR�VH�PXHVWUD�HQ�ODV�)LJXUDV������
����\������
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)LJXUD������3RUFHQWDMH�GH�DLVODPLHQWRV�GH�UDt]�GH�ODV�SODQWDV�FRQ�VtQWRPDV�GH�Fusarium�VSS.��WRPDGDV�HQ�ODV�YLVLWDV�D�ORV�
YLYHURV�IRUHVWDOHV�GXUDQWH�HO�FLFOR�GH�SURGXFFLyQ������������3DUWH�����
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Temamatla Masvin Providencia
Sayula

Teoran Jilotepec Ignacio
Perez

Cielo
azul

Francisco Villa Atzimba
Zinapécuaro

La Gloria

(VSHFLHV�SRU�YLYHUR

3RUFHQWDMH�GH�DLVODPLHQWRV�GH�UDt]
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)LJXUD������3RUFHQWDMH�GH�DLVODPLHQWRV�GH�UDt]�GH� ODV�SODQWDV�FRQ�VtQWRPDV�GH�)XVDULXP�� WRPDGDV�HQ� ODV�YLVLWDV�D� ORV�
YLYHURV�IRUHVWDOHV GXUDQWH�HO�FLFOR�GH�SURGXFFLyQ������������3DUWH�����
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Militar Perote Vicente Guerrero El Rincón Pueblo Nuevo

(VSHFLHV�SRU�YLYHUR

3RUFHQWDMH�GH�DLVODPLHQWRV�GH�UDt]
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)LJXUD������3RUFHQWDMH�GH�DLVODPLHQWRV�GH�UDt]�GH� ODV�SODQWDV�FRQ�VtQWRPDV�GH�)XVDULXP�� WRPDGDV�HQ� ODV�YLVLWDV�D� ORV�
YLYHURV�IRUHVWDOHV GXUDQWH�HO�FLFOR�GH�SURGXFFLyQ�������������3DUWH����
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Militar Zimapán Tlaltenango Tamazulapa El Pocito Cintalapa El ciruelo El Forestal

(VSHFLHV�SRU�YLYHUR

3RUFHQWDMH�GH�DLVODPLHQWRV�GH�UDt]
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3URFHVDPLHQWR�GH�PXHVWUDV�FRQ�PRVFD�IXQJRVD�HQ�ODERUDWRULR�\�SURFHVR�GH�
OD�LQIRUPDFLyQ�GH�ODV�HQFXHVWDV��

(Q�ORV�YLYHURV�GRQGH�VH�WLHQHQ�DXVHQFLD�GH�PRVFD�IXQJRVD�\�ODUYDV��FRQWUDVWDQ�FRQ�
ORV� GDWRV� REWHQLGRV� GH� ODV� PXHVWUDV� WRPDGDV�� \D� TXH� HQ� WRGDV� ODV� PXHVWUDV�
HPHUJLHURQ�DGXOWRV�GH�PRVFD�IXQJRVD��VROR�HQ�ORV�YLYHURV�3XHEOR�1XHYR��3URYLQFLD�
GH�ÈYDORV�\�(O�5LQFyQ��OD�HPHUJHQFLD�GH�DGXOWRV�IXH�PX\�EDMD��&XDGUR�����

&XDGUR� ��� (PHUJHQFLD� GH� DGXOWRV� GH� ODV� PXHVWUDV� SRU� HVSHFLH� \� VXVWUDWR�
UHFROHFWDGR�HQ�ORV�YLYHURV��

(VWDGR�� 0XQLFLSLR� 9LYHUR�� (VSHFLHV� $GXOWRV�
HPHUJLGRV�

&KLKXDKXD�

'HOLFLDV� (O�)RUHVWDO� P. engelmannii 0iV�GH����

%RFR\QD� (O�&LUXHOR�
P. arizonica 0iV�GH����

P. durangensis 0iV�GH����

=DFDWHFDV� 7ODOWHQDQJR� 7ODOWHQDQJR�
6('(1$�

P. leiophylla 0iV�GH����

P. cembroides 0iV�GH����

'XUDQJR�

'XUDQJR� )UDQFLVFR�9LOOD�

P. cooperi 0iV�GH����

P. arizonica 0iV�GH����

P. cembroides 0iV�GH����

P. engelmannii 0iV�GH����

6DQWLDJR�
3DSDVTXLDUR� &LHOR�D]XO� P. arizonica 0iV�GH����

�

�

�

�

�

7HPDPDWOD�� 7HPDPDWOD�
6('(1$�

P. montezumae 0iV�GH����

P. hartwegii 0iV�GH����

p. pseudostrobus 0iV�GH����

P. cembroides 0iV�GH����

P. ayacahuite 0iV�GH����
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(GR��GH�
0p[LFR�

Pseudotsuga 
menziesii 

0iV�GH����

Agave salmiana ��

-LORWHSHF�� -LORWHSHF��

P. pseudostrobus ���

P. leiophylla ��

P. ayacahuite ��

P. greggii ���

+LGDOJR� =LPDSDP� =LPDSDP�
6('(1$�

P. greggii 0iV�GH����

P. cembroides ���

Prosopis leavigata ��

Acacia farnesiana ��

3XHEOD�

&KLJQDKXDSDQ��

3XHEOR�1XHYR�

P. greggii 0iV�GH����

P. montezumae ��

P. ayacahuite 0iV�GH����

P. pseudostrobus 0iV�GH����

P. patula 0iV�GH����

P. teocote 0iV�GH����

(O�5LQFyQ�

P. greggii ���

P. pseudostrobus ��

P. patula ��

P. teocote ��

Juniperus 
deppeana 

��

9LFHQWH�*XHUUHUR� 7HRWODOFR�
P. montezumae ��

P. oaxacana ��
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P. pseudostrobus 0iV�GH����

P. patula ��

4XHUpWDUR�� $PHDOFR�GH�
%RQILO� ,JQDFLR�3pUH]�

P. cembroides 0iV�GH����

p. greggii 0iV�GH����

2D[DFD��

7DPD]XODSDP� 7DPD]XODSDP�

P. devoniana 0iV�GH����

P. greggii 0iV�GH����

P. oaxacana 0iV�GH����

0RQMDV� /RV�3RFLWRV�
P. oaxacana 0iV�GH����

P. devoniana ���

&KLDSDV� &LQWDODSD� 6DQ�$JXVWtQ� P. oocarpa 0iV�GH����

-DOLVFR�

*yPH]�)DUtDV� 0$69,�6DQ�
$QGUpV�

P. douglasiana 0iV�GH����

P. devoniana 0iV�GH����

6D\XOD� 3URYLQFLD�GH�
$YDORV�

P. cembroides ��

P. devoniana ��

0LFKRDFiQ� =LQDSpFXDUR� $W]LPED�
P. montezumae 0iV�GH����

P. pseudostrobus 0iV�GH����

9HUDFUX]�� 3HURWH�
3HURWH�6('(1$�

P. ayacahuite 0iV�GH����

p. hartwegii 0iV�GH����

P. patula ��

P. pseudostrobus 0iV�GH����

P. montezumae 0iV�GH����

P. cembroides 0iV�GH����

P. teocote 0iV�GH����

� P. montezumae ���
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/D�*ORULD� P. greggii �
�

P. patula ���

P. cembroides 0iV�GH����

1RWD��VROR�VH�FRQWDURQ�ORV����SULPHURV�DGXOWRV�GH�PRVFD�IXQJRVD�TXH�HPHUJLHURQ��
HQ�XQ�SHULRGR�GH�KDVWD����GtDV�GHVSXpV�GH�VX�UHFROHFWD�GH�OD�PXHVWUD��

&RQ�ORV�DGXOWRV�UHFROHFWDGRV�GH�PRVFD�IXQJRVD�GH�FDGD�YLYHUR��VH�HVWDEOHFLy�XQD�
FUtD�SRU�YLYHUR��6ROR�GH�ORV�YLYHURV�GH�(O�5LQFyQ�\�HO�GH�3URYLQFLD�GH�ÈYDORV�QR�IXH�
SRVLEOH�HVWDEOHFHU�OD�FUtD��HVWR�VH�GHELy�D�TXH�HPHUJLHURQ�PX\�SRFRV�DGXOWRV��ORV�
FXDOHV�VH�XWLOL]DURQ�SDUD�OD�LGHQWLILFDFLyQ�PRUIROyJLFD�\�PROHFXODU��

/RV�HMHPSODUHV�GH�PRVFD�IXQJRVD�WDQWR�GH�DGXOWRV�FRPR�ODUYDV�REWHQLGRV�GH�ODV�
FUtDV�� VH� XWLOL]DURQ� SDUD� ODV� GLIHUHQWHV� GHWHUPLQDFLRQHV� \� ELRHQVD\RV� TXH� VH�
UHTXLULHURQ��

$LVODPLHQWRV�GH�Fusarium VSS���GH�SODQWDV�FRQ�VtQWRPDV��

'H�ORV����DLVODPLHQWRV�GHO�JpQHUR�Fusarium��REWHQLGRV�GH�ODV�PXHVWUDV�GH�SODQWDV�
SURFHVDGDV��HO������FRUUHVSRQGLy�D�F� circinatum \������D�F. oxysporum �)LJXUD�
������ 7DOHV� HVSHFLHV� IXHURQ� LGHQWLILFDGDV� SRU� PRUIRORJtD�� GH� DFXHUGR� D� ODV�
FDUDFWHUtVWLFDV�GHVFULWDV�SRU�/HVOLH�\�6XPPHUHOO�����������

 

 

�

�

 

F. circinatum

F. oxysporum

)LJXUD������3RUFHQWDMH�GH�DLVODPLHQWRV�REWHQLGRV�GH�UDt]�GH�ODV�PXHVWUDV�H[WUDtGDV�
GH�ORV����YLYHURV�IRUHVWDOHV�YLVLWDGRV��
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(Q�OD�)LJXUD�����PXHVWUD�ORV�DLVODPLHQWRV�GH�Fusarium circinatum \�F. oxysporum, 
REWHQLGRV�GH� ODV�HVSHFLHV�GH�SODQWDV�HQ�SURGXFFLyQ�HQ� ORV����YLYHURV� IRUHVWDOHV�
HYDOXDGRV��/D�HVSHFLH�FRQ�PD\RU�SRUFHQWDMH�GH�DLVODPLHQWRV�GH�F. circinatum IXH�
Pinus cembroides, VHJXLGD� GH� P. greggii, P. arizonica,� P. devoniana \� P. 
pseudostrobus; GH�ODV�GHPiV�HVSHFLHV�VH�DLODURQ�PHQRV�GH�FRQFR�FHSDV��Fusarium 
oxysporum VROR� IXH� DLVODGD� GH� P. arizonica, P. cembroides, P. devoniana, P. 
engelmanii, P. leiophylla, P. arizonica \�P. teocote, FRUUHVSRQGLHQGR�XQD�FHSD�SRU�
FDGD�HVSHFLH�GH�SLQR� 

 

)LJXUD� ����� 3RUFHQWDMH� GH� DLVODPLHQWRV� GH�Fusarium circinatum� \�F. oxysporum�
REWHQLGRV�GH�UDt]�GH�ODV�PXHVWUDV�REWHQLGDV�GH�ORV����YLYHURV�IRUHVWDOHV�YLVLWDGRV��
GXUDQWH�HO�FLFOR�GH�SURGXFFLyQ������������
'H�ORV�YHLQWH�YLYHURV�PXHVWUHDGRV��RFKR�SURGXFHQ�P. greggii FRQ�XQ�SURPHGLR�GH�
DIHFWDFLyQ�GH�DSUR[LPDGDPHQWH���������HQ�FLQFR�SURGXFHQ�P. ayacahuite FRQ������
��GH�SpUGLGD�GH�SODQWD��P. patula HQ�FLQFR�YLYHURV��FRQ��������P. oocarpa HQ�XQR��
FRQ���������P. oaxacana HQ�GRV��FRQ���������P. pseudostrobus HQ�RFKR��FRQ�����
���P. duranguensis HQ�XQR��FRQ���������P. teocote HQ�WUHV��FRQ���������P. leiophylla 
HQ�GRV��FRQ���������P. montezumae HQ�FLQFR��FRQ���������P. engelmannii HQ�GRV��
FRQ����������P. douglasiana HQ�XQR��FRQ����������P. cembroides HQ�RFKR��FRQ�
���������P. cooperi HQ�XQR��FRQ����������P. arizonica HQ� WUHV��FRQ����������P. 
devoniana HQ�WUHV��FRQ���������\�P. hartwegii HQ�GRV��FRQ�����������

�
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�

,GHQWLILFDFLyQ�PRUIROyJLFD�GH�ODV�SULQFLSDOHV�SODJDV�HQ�YLYHURV�IRUHVWDOHV�

,GHQWLILFDFLyQ�PRUIROyJLFD�GH�OD�PRVFD�IXQJRVD�

(Q�ORV�YHLQWH�YLYHURV�VH�REWXYLHURQ�GH�IRUPD�GLUHFWD��UHFROHFWD�HQ�YLYHURV�GH�DGXOWRV�
\�R�ODUYDV��H�LQGLUHFWD��HPHUJHQFLD�GH�DGXOWRV�GH�FiPDUDV�GH�FUtDV��SREODFLRQHV�GH�
PRVFD� IXQJRVD��HQ����VH�REWXYLHURQ�PiV�GH���� LQGLYLGXRV��VROR�GH�3URYLQFLD�GH�
ÈYDORV��0XQLFLSLR�GH�6D\XOD��-DOLVFR��VROR�VH�REWXYLHURQ���HMHPSODUHV�DGXOWRV��

/D� LGHQWLILFDFLyQ� PRUIROyJLFD� VH� UHDOL]y� HQ� HO� ODERUDWRULR� GH� HQWRPRORJtD� GH� OD�
'LYLVLyQ� GH� &LHQFLDV� )RUHVWDOHV�� SRU� 9tFWRU� +XJR� 0DUtQ� &UX]�� ORV� UHVXOWDGRV� VH�
PDQGDURQ�D�FRQILUPDU�FRQ�HO�HVSHFLDOLVWD�+HUyQ�+XHUWD�GHO�,QVWLWXWR�GH�'LDJQyVWLFR�
\� 5HIHUHQFLD� (SLGHPLROyJLFRV�,Q'5(�� � $PEDV� LGHQWLILFDFLRQHV� PRUIROyJLFDV��
LQGLFDURQ�TXH�WRGRV�ORV�HMHPSODUHV�GH�ORV�YLYHURV�SHUWHQHFHQ�D�OD�PRVFD�IXQJRVD�
QHJUD� GH� OD� HVSHFLH� Bradysia impatiens �-RKDQQVHQ�� ������ �'LSWHUD�� 6FLDULGDH��
�)LJXUDV�����������������/RV�FDUDFWHUHV�XWLOL]DGRV�SDUD�OD�LGHQWLILFDFLyQ�PRUIROyJLFD�
IXHURQ��

ÿ� $QWHQD�� FXDUWR� IODJHOyPHUR� ���� YHFHV� PiV� ODUJR� TXH� DQFKR�� VXSHUILFLH�
OLJHUDPHQWH�UXJRVD��)LJXUDV����D�����D�����D���
�

ÿ� 3DOSR��PRGHUDGDPHQWH� ODUJR�� DPDULOOR� D� SDUGR� FODUR�� FRQ� WUHV� VHJPHQWRV��
VHJPHQWR�EDVDO�FRQ�OD�IRVD�VHQVRULDO�SURIXQGD��VHQVLODV�ODUJDV��OLJHUDPHQWH�
FXUYDGDV�FRQ�SXQWD�URPD��)LJXUDV����E�����E�����F���
�

ÿ� 7LELD��ODGR�LQWHUQR�GH�OD�WLELD�DQWHULRU�FRQ�XQD�KLOHUD�GH����VHGDV��WLELD�PHGLD�
\� SRVWHULRU� FRQ� GRV� VHGDV� GHOJDGDV� HQ� IRUPD� GH� HVSRORQHV�� VXELJXDOHV�
�)LJXUDV����F�����F�����G���
�

ÿ� *HQLWDOHV��FRPSDFWDGRV��VLQ�OyEXOR�EDVDO�R�JUXSR�GH�VHGDV�HQ�OD�YLVWD�YHQWUDO��
*RQRFR[LWR� FRUWR�� FXELHUWR� FRQ� VHGDV�RVFXUDV�� DVt� FRPR�VHGDV�JUXHVDV� \�
ODUJDV�SULQFLSDOPHQWH�HQ� OD� EDVH��7HUJLWR� �� FRUWR�� WUDSH]RLGDO�� OLJHUDPHQWH�
HPDUJLQDGR�DSLFDOPHQWH�FRQ�YDULDV�VHGDV�ODUJDV��7HJPHQ�OLJHUDPHQWH�PiV�
DQFKR�TXH�ODUJR��UHGRQGHDGR�DSLFDOPHQWH��HGHDJR�FRQ�EDVH�HVFOHURWL]DGD��
ORQJLWXG�����PP��)LJXUDV����G�����G�����H���
�

ÿ� *RQRVWLOR�� ���� YHFHV� PiV� ODUJR� TXH� DQFKR�� RFKR� HVSLQDV� VXELJXDOHV�
FXUYDGDV� YHQWURPHGLDOPHQWH� \� XQD� HVSLQD� DSLFDO� JUXHVD� �)LJXUDV� ���H��
���H�����I���
�
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ÿ� $OD��FRQ�ORQJLWXG�WRWDO������PP��DQFKXUD������PP��LQIXVFDGD�JULViFHD�SDUGD��
YHQDV� SRVWHULRUHV� VLQ� PDFURWULTXLDV�� EDVH� GH� OD� 0� PiV� ODUJD� TXH� OD�
ELIXUFDFLyQ�GH�0��)LJXUDV����I�����I�����E���

 

)LJXUD������&DUDFWHUHV�PRUIROyJLFRV�SDUD� OD� LGHQWLILFDFLyQ�GH�Bradysia impatiens�
GHO�9LYHUR�,JQDFLR�3pUH]��$PHDOFR��4XHUpWDUR��D��&XDUWR�IODJHOyPHUR��E��3DOSR��F��
7LELD�DQWHULRU��SHLQH�DSLFDO��G��*HQLWDOHV��YLVWD�YHQWUDO��H��*RQRVWLOR��YLVWD�ODWHUDO��I��
$OD��
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)LJXUD������&DUDFWHUHV�PRUIROyJLFRV�SDUD� OD� LGHQWLILFDFLyQ�GH�Bradysia impatiens�
GHO� 9LYHUR� (O� 5LQFyQ�� &KLJQDKXDSDQ�� 3XHEOD�� 0DFKR�� D�� &XDUWR� IODJHOyPHUR�� E��
3DOSR��F��7LELD�DQWHULRU��SHLQH�DSLFDO��G��*HQLWDOHV��YLVWD�YHQWUDO��H��*RQRVWLOR��YLVWD�
ODWHUDO��I��$OD��
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)LJXUD������&DUDFWHUHV�PRUIROyJLFRV�SDUD� OD� LGHQWLILFDFLyQ�GH�Bradysia impatiens�
GHO�9LYHUR�6DQ�$JXVWtQ��&LQWDODSD��&KLDSDV��0DFKR��D��&XDUWR�IODJHOyPHUR��E��$OD��
F��3DOSR��G��7LELD�DQWHULRU��SHLQH�DSLFDO��H��*HQLWDOHV��YLVWD�YHQWUDO��I��*RQRVWLOR��YLVWD�
ODWHUDO��

�

�
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,GHQWLILFDFLyQ�PRUIROyJLFD�GH�HVSHFLHV�GH Fusarium��

8QD�YH]�UHDOL]DGD�OD�FDUDFWHUL]DFLyQ�PRUIROyJLFD�GH�ORV����DLVODPLHQWRV�GH�)XVDULXP�
REWHQLGRV� GH� ORV� YLYHURV� PXHVWUHDGRV� VH� FDUDFWHUL]DURQ� PRUIROyJLFDPHQWH�
REWHQLHQGR�VRODPHQWH�D�GRV�HVSHFLHV��TXH�IXHURQ���

Fusarium circinatum�(Nirenberg y O'Donnell) 

0HGLR�GH�FXOWLYR�

9DLQLR�� et al�� ������ VHxDOD� TXH�Fusarium circinatum� \� GLIHUHQWHV� HVSHFLHV� HQ� HO�
FRPSOHMR�Fusarium fujikuroi��))&6���FUHFHQ�HQ�GLIHUHQWHV�PHGLRV�GH�FXOWLYR�FRPR�
PHGLR� HVSHFtILFR�$JDU� 6SH]LHOOHU�1lKUVWRIIDUPHU� �$61��� $JDU� FRQ� KRMD� GH� FODYHO�
�$&/���3DUD�H[DPLQDU�OD�PRUIRORJtD�\�SLJPHQWDFLyQ�GH�OD�FRORQLD�VH�XWLOL]D�HO�PHGLR�
GH�3DSD�'H[WURVD�$JDU��3'$��\�SDUD�SUXHEDV�GH�FRPSDWLELOLGDG�VH�XWLOL]D�HO�PHGLR�
GH�=DQDKRULD�$JDU��=$���

(O� PLFHOLR� IXH� HV� GH� FRORU� EODQFR� FRQ� WRQRV� URMRV� D� YLROHWDV� �)LJXUD� ���D���
JHQHUDOPHQWH�YLROHWD�IXHUWH�HQ�PHGLR�GH�FXOWLYR�3'$��GH�FRQVLVWHQFLD�ODQRVD��DVt�OR�
PHQFLRQD�/HVOLH�\�6XPPHUHOO���������/DV�FRORQLDV�SUHVHQWDURQ�XQ�SLJPHQWR�GH�FRORU�
YLROHWD�HQ�HO�PHGLR����

&DUDFWHUtVWLFDV�FRQ�HO�HVWDGR�VH[XDO�

F. circinatum HV�KHWHURWiOLFR�\�UHTXLHUH�GH�DLVODPLHQWRV�RSXHVWRV�SDUD�FRPSOHWDU�HO�
HVWDGR�$VH[XDO��/D�IDVH�VH[XDO�HV�Giberella circinata��\�SURGXFH�SHULWHFLRV�RYRLGHV�
D�SHULIRUPHV��QR�SDSLODGRV��SXHGHQ�VHU�VXSHUILFLDOHV�R�LQPHUVRV��GH�FRORU�SXUSXUD�
RVFXUR�HQ�DJXD�\�URMRV�HQ�iFLGR�OiFWLFR��9DLQLR��et al����������

&DUDFWHUtVWLFDV�FRQ�HO�HVWDGR�DVH[XDO�

/D�IRUPDFLyQ�GH�HVSRURGRTXLRV�IXH�PX\�GLItFLO��GHELGR�D�TXH�VH�WXYR�TXH�UHDOL]DU�
GRV� YHFHV� ODV� WUDQVIHUHQFLDV� GH� ODV� FHSDV� FRQ� ORV� WUHV� PHGLRV� GH� FXOWLYR�� SHUR�
ILQDOPHQWH� VH� GHVDUUROODURQ� HQ� HO� PHGLR� GH� FXOWLYR� &/$� �$JDU�+RMD� GH� FODYHO�� \�
IXHURQ�GH�FRORU�FUHPD�D�QDUDQMD�SiOLGR��)LJXUD����G���WDO�FRPR�OR�VHxDODQ�/HVOLH�\�
6XPPHUHOO���������6H�REVHUYy�HO�GHVDUUROOR�GH�KLIDV�HVWpULOHV�HQ�IRUPD�GH�HVSLUDO�
FRQRFLGDV�FRPR�FLUFLQDV�HQ�PHGLR�GH�FXOWLYR�61$�� OR�FXDO� IXH�XQD�FDUDFWHUtVWLFD�
GLVWLQWLYD�\�SUHVHQWH�HQ�ORV�DLVODPLHQWRV�GH�F��circinatum��)LJXUD����I���WDO�FRPR�OR�
VHxDOD�.YDV�et al����������

/RV�PDFURFRQLGLRV�VRQ�GHOJDGRV��VLQ�FXUYDWXUD��WLHQHQ�GH�����VHSWRV��SUHGRPLQDQGR�
HO�GH����)LJXUD����H���PLGLHURQ�GH�����������[����������P���FRQ�XQ�SURPHGLR�GH����
[� ���� �P��� /DV� PHGLFLRQHV� FRQFXHUGDQ� FRQ� ODV� VHxDODGDV� SRU� 9DLQLR�� ������
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1LUHQEHUJ�\�2
'RQQHOO���������TXLHQHV�PHQFLRQDQ�TXH�HVWRV�PLGHQ�HQ�SURPHGLR�GH�
������î����������P��3UHVHQWD�OD�FpOXOD�DSLFDO�FXUYDGD�\�OD�EDVDO�SRFR�GHVDUUROODGD��

/RV� PLFURFRQLGLRV� IXHURQ� GH� IRUPD� RYRLGH�� XQLFHOXODUHV�� VH� SURGXMHURQ� VREUH�
PRQRILiOLGHV�\�SROLILiOLGHV��)LJXUDV����E�\�F���VRQ�GH�IRUPD�RYDODGD�\�VH�SURGXFHQ�
HQ� IDOVDV�FDEH]DV��0LGLHURQ�GH���������[����������P��FRPR� OR�PHQFLRQDQ�9DLQLR��
������1LUHQEHUJ�\�2¶'RQHOO�����������

/HVOLH� \� 6XPPHUHOO� ������� \� 1LUHQEHUJ� \� 2¶'RQQHO� �������� PHQFLRQDQ� TXH� ODV�
FODPLGRVSRUDV�HVWiQ�DXVHQWHV�� SHUR�TXH�DOJXQRV�DLVODGRV�SXHGHQ�SURGXFLU� KLIDV�
KLQFKDGDV�TXH�SXHGHQ�VHPHMDUVH�D�FODPLGRVSRUDV�R�SVHXGRFODPLGRVSRUDV��

 

)LJXUD������&DUDFWHUtVWLFDV�GH�Fusarium circinatum��D��0LFHOLR�GH�FRORU� URVDGR�D�
URML]R��E��0RQRILiOLGHV�\�3ROLILiOLGHV�GH�ORV�PLFURFRQLGLRV��F��0LFURFRQLGLRV�RYDODGRV�
HQ�IDOVDV�FDEH]DV��G��)RUPDFLyQ�GH�HVSRURGRTXLRV�GH�FRORU�FUHPD�D�QDUDQMD�SiOLGR��
H��0DFURFRQLGLRV�DODQWRLGHV�FRQ�OD�FpOXOD�EDVDO�SRFR�GHVDUUROODGD��I��+LIDV�HVWpULOHV�
HQ�IRUPD�GH�HVSLUDO��FLUFLQDV����
�

�

�
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Fusarium oxysporum�6FKOWGO��

0HGLR�GH�FXOWLYR�

�/DV�FRORQLDV�SUHVHQWDURQ�HQ�HO�PHGLR�GH�3'$�PLFHOLR�DOJRGRQRVR��DEXQGDQWH� \�
YDULDURQ�HQ�FRORU��EODQFR��URVDGR��YLROiFHR�D�YLROHWD�SiOLGR�\�OD�SLJPHQWDFLyQ�IXH�GH�
FRORU�YLROHWD�SiOLGR��)LJXUD����D����/DV�FDUDFWHUtVWLFDV�FRQFXHUGDQ�FRQ�%RRWK����������
�
6H� IRUPDURQ� HVSRURGRTXLRV� GH� FRORU� FUHPD� �)LJXUD� ���H��� GLILULHQGR� GH� OR� TXH�
VHxDODQ�%XUJHVV�et al�������\�/HVOLH�\�6XPPHUHOO���������DO�GHFLU�TXH�VRQ�GH�FRORU�
QDUDQMD�R�YLROHWD�SiOLGR��
�
&DUDFWHUtVWLFDV�FRQ�HO�HVWDGR�DVH[XDO�
�
/RV� PDFURFRQLGLRV� TXH� VH� IRUPDURQ� IXHURQ� IXVRLGHV� �)LJXUD� ���I��� GH� SDUHGHV�
GHOJDGDV�\�GH�����VHSWRV��WDO�FRPR�OR�PHQFLRQDQ�%RRWK���������/D�FpOXOD�DSLFDO�HV�
FyQLFD�\�FXUYHDGD��VX�FpOXOD�EDVDO�HQ�IRUPD�GH�SLH��HVWR�FRLQFLGH�FRQ�OR�UHSRUWDGR�
SRU�/HVOLH�\�6XPPHUHOO���������0LGLHURQ�GH�������[����������P���
�
/RV�PLFURFRQLGLRV�IXHURQ�DEXQGDQWHV��GH�����VHSWR��)LJXUD����F���PLGLHQGR�GH������
�����[��������P��WDO�\�FRPR�OR�VHxDODQ�%RRWK��������\�1HOVRQ�et al����������'H�IRUPD�
RYDO��VH�IRUPDQ�DEXQGDQWHPHQWH�HQ�IDOVDV�FDEH]DV�HQ�PRQRILiOLGHV�FRUWDV��)LJXUD�
���E���HVWDV�FDUDFWHUtVWLFDV�FRQFXHUGDQ�FRQ� OR� UHSRUWDGR�SRU� /HVOLH� \�6XPPHUHOO�
���������
�
/DV� FODPLGRVSRUDV� VH� IRUPDURQ� HQ� PHGLR� &/$�� SRU� OR� JHQHUDO� VH� IRUPDURQ�
VHSDUDGDV�\�HQ�RWUDV�RFDVLRQHV�HQ�SDUHV�� VROLWDULRV�H� LQWHUFDODUHV� �)LJXUD����G���
HVWR�FRLQFLGH�FRQ�%RRWK��������\�1HOVRQ�et al����������PLGHQ�GH������P��WDO�FRPR�OR�
PHQFLRQDQ�/HVOLH�\�6XPPHUHOO��������\�)RXULH�et al. ���������
�

�

�

�

�

�

�

�
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)LJXUD� ����� &DUDFWHUtVWLFDV� PDFUR� \� PLFURVFySLFDV� GH� Fusarium oxysporum�� D��
&RORQLD�FRQ�PLFHOLR�GH�FRORU�EODQFR�\�SLJPHQWDFLyQ�YLROHWD�SiOLGR��E��0RQRILiOLGHV�
FRUWDV��F��0LFURFRQLGLRV�RYRLGHV��G��&ODPLGRVSRUDV�SUHVHQWHV��H��(VSRURGRTXLRV�GH�
FRORU�FUHPD��I��0DFURFRQLGLRV�IXVRLGHV���
 

�
,GHQWLILFDFLyQ�PROHFXODU�GH�ODV�SULQFLSDOHV�SODJDV�HQ�YLYHURV�IRUHVWDOHV�

,GHQWLILFDFLyQ�PROHFXODU�GH�Bradysia impateins 

/D� LGHQWLILFDFLyQ� JHQpWLFD� FRQILUPy� TXH� ORV� GtSWHURV� UHFROHFWDGRV� HQ� ORV� YLYHURV�
SHUWHQHFHQ�D�OD�HVSHFLH�B. impateins��&XDGUR������

&XDGUR� ���� 3RUFHQWDMH� GH� LGHQWLGDG� GH� ODV� VHFXHQFLDV� REWHQLGDV� SRU� 3&5�� FRQ�
UHVSHFWR�D�ODV�H[LVWHQWHV�HQ�HO�*HQEDQN�\�1~PHUR�GH�DFFHVR��

9LYHUR� (VWDGR� 0D[�
VFRUH�

7RWDO�
VFRUH�

4XHU\�
FRYHU�

3HU�
LGHQW��

$FFHVVLRQ�

$W]LPED� 0LFKRDFiQ� ����� ����� ��� ������ .5���������

7ODOWHQDQJR� =DFDWHFDV� ����� ����� ���� ������� 0.���������

D� E� F�

H�G� I�
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(O�&LUXHOR� &KLKXDKXD� ����� ����� ���� ������ .5���������

/RV�3RFLWRV� 2D[DFD� ����� ����� ���� ������� .;���������

,JQDFLR�
3pUH]�

4XHUpWDUR� ����� ����� ��� ������� -1���������

(O�5LQFyQ� 3XHEOD� ����� ����� ��� ������ .5���������

&LHOR�$]XO� 'XUDQJR� ����� ����� ��� ������ .5���������

0$69,� -DOLVFR� ����� ����� ��� ������� -1���������

3URYLQFLD�
GH�$YDORV�

-DOLVFR� ����� ����� ��� ������� 0*���������

=LPDSDP� +LGDOJR� ����� ����� ��� ������� -1���������

7HRWODOFR�� 3XHEOD� ����� ����� ��� ������� 0*���������

3HURWH� 9HUDFUX]� ����� ����� ��� ������� 0*���������

�

,GHQWLILFDFLyQ�PROHFXODU�GH�Fusarium VSS� 

(Q�HO�$QH[R�,,��VH�SXHGH�REVHUYDU�OD�FRPSDUDFLyQ�GH�ODV����VHFXHQFLDV�FRQVHQVR�
GH�ORV�DLVODGRV�GH�Fusarium��REWHQLGRV�GH�ORV����YLYHURV�IRUHVWDOHV�PXHVWUHDGRV�\�
WUDEDMDGRV�PROHFXODUPHQWH�FRQ�ORV�WUHV�PDUFDGRUHV�PROHFXODUHV�SDUD�REWHQHU�XQD�
PD\RU�LQIRUPDFLyQ�JHQpWLFD�SDUD�VX�LGHQWLGDG��&XDGUR�����\�FRPSDUDGRV�PHGLDQWH�
OD�KHUUDPLHQWD�%ODVW��SDUD�YHU�OD�VHFXHQFLD�PiV�UHODFLRQDGD�FRQ�*HQ�%DQN�GH�ORV�
WUHV�PDUFDGRUHV�PROHFXODUHV���
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&XDGUR� ���� ,GHQWLGDG� GH� HVSHFLHV� GH� Fusarium� VSS�� PHGLDQWH� OD� KHUUDPLHQWD�
%/$67��FRQ�WUHV�PDUFDGRUHV�PROHFXODUHV��,76��7()�H�,*6���

�

Región Estado Vivero Clave ITS TEF IGS
El ciruelo SFV63 F. circinatum F. fujikuroi F. circinatum

SFV64 F. oxysporum F. proliferatum F. circinatum
SFV65 F. circinatum F. fujikuroi F. circinatum 
SFV54 F. circinatum F. fujikuroi F. circinatum 
SFV55 F. circinatum F. fujikuroi F. circinatum
SFV13 F. oxysporum F. oxysporum F. oxysporum
SFV14 F. circinatum F. proliferatum F. circinatum
SFV16 F. circinatum F. oxysporum F. circinatum 
SFV17 F. circinatum F. fujikuroi F. circinatum
SFV18 F. circinatum F. fujikuroi F. circinatum
SFV19 F. circinatum F. fujikuroi F. avenaceum
SFV20 F. oxysporum F. oxysporum F. circinatum

Temamatla SFV02 F. circinatum F. fujikuroi F. circinatum
SFV08 F. circinatum F. fujikuroi F. circinatum
SFV10 F. oxysporum F. fujikuroi F. oxysporum
SFV50 F. circinatum F. fujikuroi F. circinatum
SFV51 F. circinatum F. fujikuroi F. circinatum
SFV52 F. circinatum F. fujikuroi F. fujikuroi
SFV53 F. circinatum F. fujikuroi F. fujikuroi
SFV35 F. oxysporum F. proliferatum F. circinatum
SFV36 F. circinatum F. fujikuroi F. circinatum
SFV38 F. circinatum F. fujikuroi F. circinatum
SFV40 F. circinatum F. fujikuroi F. circinatum
SFV41 F. circinatum F. fujikuroi F. circinatum
SFV43 F. circinatum F. fujikuroi F. circinatum

Pueblo Nuevo, Chignahuapan SFV44 F. oxysporum F. oxysporum F. circinatum
SFV11 F. circinatum F. fujikuroi F. circinatum
SFV12 F. circinatum F. fujikuroi F. circinatum
SFV56 F. circinatum F. fujikuroi F. circinatum
SFV57 F. circinatum F. fujikuroi F. circinatum
SFV58 F. circinatum F. fujikuroi F. oxysporum
SFV59 F. circinatum F. fujikuroi F. oxysporum
SFV60 F. circinatum F. fujikuroi F. oxysporum

Chiapas Cintalapa SFV61 F. circinatum F. fujikuroi F. circinatum
SFV03 F. circinatum F. fujikuroi F. oxysporum
SFV04 F. oxysporum F. oxysporum F. circinatum
SFV05 F. circinatum F. fujikuroi F. circinatum
SFV06 F. circinatum F. fujikuroi F. subglutinans
SFV21 F. circinatum F. fujikuroi F. oxysporum
SFV22 F. circinatum F. fujikuroi F. circinatum
SFV24 F. circinatum F. fujikuroi F. circinatum
SFV29 F. circinatum F. circinatum F. circinatum 
SFV30 F. circinatum F. fujikuroi F. circinatum 
SFV31 F. circinatum F. fujikuroi F. circinatum 
SFV32 F. circinatum F. fujikuroi F. circinatum 
SFV34 F. circinatum F. fujikuroi F. circinatum 

Tlaltenango

Chihuahua
El Forestal

Michoacán

Militar, Zimapán

Teoran Jilotepec
Estado de México

Francisco Villa

Cielo azul

Durango

El Pocito

Tamazulapa

Querétaro Ignacio perez, Amealco

El Rincón, Chignahuapan

Teotlalco, Vicente guerrero

Puebla

Militar, Perote

La gloria, Perote

Atzimba, Zinapécuaro

Jalisco
Masvin

Providencia, Sayula

Norte

Centro

Sur

Occidente

Golfo Veracruz

Oaxaca

Hidalgo

Zacatecas
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�
/RV�DLVODPLHQWRV�GH�Fusarium REWHQLGRV�GH�ORV�YLYHURV�GH�OD�UHJLyQ�1RUWH��&HQWUR��
6XU��2FFLGHQWH� \�*ROIR� GH�0p[LFR��(Q� ORV� FLFORV�GH�SURGXFFLyQ� GH�SODQWD� ������
�������6H�UHDILUPy�OD�LGHQWLGDG�GH�VXV�HVSHFLHV�FRQ�OD�FDUDFWHUL]DFLyQ�PRUIROyJLFD��
PROHFXODU�\�ILORJHQpWLFD��&XDGUR�������
�
&XDGUR� ���� ,GHQWLILFDFLyQ� PRUIROyJLFD� \� PROHFXODU� GH� ODV� HVSHFLHV� GHO� JpQHUR�
Fusarium��HQ�ORV�PXHVWUHRV�GH�ORV�YLYHURV�GH�OD�UHJLyQ�1RUWH��&HQWUR��6XU��2FFLGHQWH�
\�*ROIR�GH�0p[LFR��(Q�ORV�FLFORV�GH�SURGXFFLyQ�GH�SODQWD��������������

�

Región Estado Vivero Especie Clave Identificación 
El ciruelo Pinus arizonica SFV63 F. circinatum

Chihuahua El Forestal Pinus engelmanni SFV64 F. oxysporum
Pinus cembroides SFV65 F. circinatum 

Zacatecas Tlaltenango Pinus leiophyla SFV54 F. circinatum 
Pinus cembroides SFV55 F. circinatum 

Norte Cielo azul Pinus arizonica SFV13 F. oxysporum
Pinus arizonica SFV14 F. circinatum
Pinus arizonica SFV16 F. circinatum 

Durango Francisco Villa Pinus engelmanni SFV17 F. circinatum 
Pinus cooperi SFV18 F. circinatum
Pinus arizonica SFV19 F. circinatum 
Pinus cembroides SFV20 F. oxysporum

Temamatla Pinus cembroides SFV02 F. circinatum 
Estado de México Teoran Jilotepec Pinus greggii SFV08 F. circinatum 

Pinus leiophyla SFV10 F. oxysporum
Militar, Zimapán Prosapis laeviegata SFV50 F. circinatum

Pinus greggii SFV51 F. circinatum
Hidalgo Pinus cembroides SFV52 F. circinatum

Acasia farnesiana SFV53 F. circinatum
Teotlalco, Vicente Guerrero Pinus oaxacana SFV35 F. oxysporum

Centro Pinus patula SFV36 F. circinatum
Pinus pseudostrobus SFV38 F. circinatum

Puebla El Rincón, Chignahuapan Pinus greggii SFV40 F. circinatum
Pinus teocote SFV41 F. circinatum
Pinus pseudostrobus SFV43 F. circinatum

Pueblo Nuevo, Chignahuapan Pinus teocote SFV44 F. oxysporum
Querétaro Ignacio Peréz, Amealco Pinus cembroides SFV11 F. circinatum

Pinus greggii SFV12 F. circinatum
Tamazulapa Pinus oaxacana SFV56 F. circinatum

Pinus greggii SFV57 F. circinatum
Oaxaca Pinus devoniana SFV58 F. circinatum

Sur El Pocito Pinus oaxacana SFV59 F. circinatum
Pinus devoniana SFV60 F. circinatum

Chiapas Cintalapa Pinus oocarpa SFV61 F. circinatum
Masvin Pinus douglasiana SFV03 F. circinatum

Pinus devoniana SFV04 F. oxysporum
Occidente Jalisco Providencia, Sayula Pinus cembroides SFV05 F. circinatum

Pinus devoniana SFV06 F. circinatum 
Michoacán Atzimba, Zinapécuaro Pinus montezumae SFV21 F. circinatum 

Pinus devoniana SFV22 F. circinatum 
La gloria, Perote Pinus greggii SFV24 F. circinatum 

Pinus hartwegii SFV29 F. circinatum
Golfo Veracruz Militar, Perote Pinus patula SFV30 F. circinatum 

Pinus montezumae SFV31 F. circinatum 
Pinus cembroides SFV32 F. circinatum 
Pinus pseudostrobus SFV34 F. circinatum 
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$QiOLVLV�ILORJHQpWLFR�%D\HVLDQR�

(O�DQiOLVLV�ILORJHQpWLFR�HV�XQD�KHUUDPLHQWD�TXH�D\XGD�HQ�OD�LGHQWLILFDFLyQ�FRUUHFWD�
GH�HVSHFLHV��SRU�HOOR�VH�WUDEDMy�XQ�DQiOLVLV�%D\HVLDQR�FRQ�ODV�VHFXHQFLDV�FRQVHQVR�
GH�ORV����DLVODGRV��FRQ�ORV�WUHV�PDUFDGRUHV�PROHFXODUHV�,76��7()�H�,*6�\�VH�JHQHUy�
XQ�iUERO�ILORJHQpWLFR��HQ�HO�FXiO�VH�DJUXSDURQ�ODV�HVSHFLHV�GH�Fusarium�DLVODGDV�GH�
ORV�YLYHURV�GH� OD� UHJLyQ�1RUWH��&HQWUR��6XU��2FFLGHQWH�\�*ROIR�GH�0p[LFR��(Q� ORV�
FLFORV�GH�SURGXFFLyQ�GH�SODQWD�����������������

(Q�HO�DQiOLVLV�GH�ORV����DLVODGRV�GH�Fusarium��VH�IRUPDURQ�GRV�FODGRV�ELHQ�GHILQLGRV��
HO�SULPHU�FODGR�DVRFLD�D F circinatum�\�HO�VHJXQGR�D�F� oxysporum��)LJXUD��������
�
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)LJXUD������ÈUERO�GH�,QIHUHQFLD�%D\HVLDQD�EDVDGR�HQ�ODV�VHFXHQFLDV�FRQFDWHQDGDV�
FRQ� WUHV�PDUFDGRUHV� �,76�� 7()� H� ,*6�� GH�Fusarium� HQFRQWUDGRV� HQ� ORV� YLYHURV�
IRUHVWDOHV�GH�ODV�UHJLRQHV�1RUWH��&HQWUR��6XU��2FFLGHQWH�\�*ROIR�GH�0p[LFR��(Q�ORV�
FLFORV�GH�SURGXFFLyQ�GH�SODQWD�����������������
�
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',6&86,Ï1�
�
/RV� VtQWRPDV� HQ� SODQWDV� FRQ� Fusarium circinatum \� )�� R[\VSRUXP� REVHUYDGRV�
GXUDQWH� ODV� YLVLWDV� D� ORV� YLYHURV� IRUHVWDOHV� IXHURQ� IROODMH� GH� DPDULOOHQWR� D� URML]R��
YLROiFHR�R�PDUUyQ��VH�PDQLIHVWy�XQ�DKRUFDPLHQWR�GHO�WDOOR��GREODPLHQWR�GHO�iSLFH��
PDUFKLWDPLHQWR� \� HQ� WRGRV� ORV�FDVRV�VH�DVRFLDED�FRQ� SXGULFLyQ�GH� UDt]��5REOHV�
<HUHQD�et al., �����\�$OYDUDGR�et al���������DVRFLDQ�OD�PLVPD�VtQWRPDWRORJtD�SDUD�
Fusarium oxysporum \�F. solani� HQ� SODQWDV� GH�Pinus patula� \�P. pseudostrobus�
�*DUFtD�������\�*DUFtD�et al����������,WXUULW[D�et al., ��������UHSRUWDQ�GHFRORUDFLyQ�\�
GHVLQWHJUDFLyQ�GH�OD�FRUWH]D�GH�OD�UDt]�HQ�P. radiata. �
�
9DLQLR�et al. ��������XWLOL]DURQ� OD� UHJLyQ�HVSHFtILFD�XELFDGD�HQ�HO�$51�ULERVyPLFR�
�$51U�� ,QWHUJHQLF� 6SDFHU� �,*6�� SDUD� OD� LGHQWLILFDFLyQ� GH� F. circinatum�� OR� FXDO�
FRLQFLGH�FRQ�HVWH�HVWXGLR�\D�TXH�DO�XWLOL]DU� ORV�WUHV�PDUFDGRUHV�PROHFXODUHV��,76��
7()�H�,*6��HO�TXH�PHMRU�LGHQWLGDG�WXYR�SDUD�HVWH�SDWyJHQR�IXH�HO�,*6���
�
/RV�UHVXOWDGRV�QRV�DUURMDQ�FRPR�HO�SULQFLSDO�SDWyJHQR�HQ�ORV�YLYHURV�IRUHVWDOHV�HQ�
GH�OD�UHJLyQ�1RUWH��&HQWUR��6XU��2FFLGHQWH�\�*ROIR�GH�0p[LFR�D�Fusarium circinatum�
\�HQ�VHJXQGR�OXJDU�D�F��oxysporum��HQ�ORV�FLFORV�GH�SURGXFFLyQ�GH�SODQWD�GHO�JpQHUR�
Pinus�VSS�������������7DPELpQ��1LUHQEHUJ�\�2¶'RQQHOO���������PHQFLRQDQ�TXH�F. 
circinatum DIHFWDQ�SULQFLSDOPHQWH�DO�JpQHUR�Pinus \�Pseudotsuga menziesii. $O�LJXDO�
TXH�:LQJILHOG�et al���������GRQGH�PHQFLRQD�TXH�OD�PD\RUtD�GH�ODV�HVSHFLHV�GH�SLQR�
GH�LQWHUpV�FRPHUFLDO�VRQ�VXVFHSWLEOHV�D�F. circinatum��:LQJILHOG�et al., ��������
�

�

&21&/86,21(6�
�
'H�ORV����YLYHURV�YLVLWDGRV�SDUD�HO�GLDJQyVWLFR�GH�SODJDV�HQ�ORV�YLYHURV�IRUHVWDOHV�
GH� ODV� FLQFR� UHJLRQHV� GHO� SDtV�� VH� REWXYR� FRPR� SULQFLSDO� SUREOHPD� HQ� YLYHURV�
IRUHVWDOHV�SDUD�OD�VHFDGHUD�\�SXGULFLyQ�GH�UDt]�D�Fusarium�VSS���\�PRVFD�IXQJRVD��

/D�LQIUDHVWUXFWXUD�FRQ�OD�TXH�HVWiQ�HTXLSDGRV�ORV�YLYHURV��HV�PX\�YDULDGD�\�H[LVWHQ�
YLYHURV�HTXLSDGRV�\�RWURV�TXH�VROR�WLHQHQ�OR�PtQLPR�SDUD�OD�SURGXFFLyQ�\�HQ�DOJXQRV�
FDVRV�HV�LQVXILFLHQWH��

(O�FRQRFLPLHQWR�GH�ORV�WpFQLFRV�GH�YLYHURV�HV�PX\�GLYHUVR��VH�WLHQHQ�WpFQLFRV�TXH�
FRQRFHQ�ELHQ�ODV�HVSHFLHV�TXH�SURGXFHQ�\�FRPR�UHVROYHU�ORV�SUREOHPDV�TXH�VH�OHV�
SUHVHQWDQ��\�RWURV�TXH�HVFDVRV�FRQRFLPLHQWRV�VREUH�HO�WHPD��

/D�IDOWD�GH�FDSDFLWDFLyQ�VREUH�HO�PDQHMR�GH�SURGXFWRV�SDUD�HO�FRQWURO�GH�OD�VHFDGHUD�
\�HO�PRVFR�IXQJRVR��LQFUHPHQWD�OD�SpUGLGD�GH�SODQWD�HQ�OD�SURGXFFLyQ��
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([LVWH�XQD�JUDQ�iUHD�GH�RSRUWXQLGDG�SDUD�PHMRUDU�OD�FRQGLFLyQ�ILWRVDQLWDULD�GH�ORV�
YLYHURV��DVt�FRPR�HO�PDQHMR�GH�SODJDV�\�HQIHUPHGDGHV��

(O� 'DPSLQJ�RII�� FDXVDGR� SRU� Fusarium� VH� SUHVHQWD� GXUDQWH� WRGR� HO� SURFHVR�
SURGXFWLYR�GH�OD�SODQWD�HQ�SUH�HPHUJHQFLD��SRVW�HPHUJHQFLD�\�HQ�HO�GHVDUUROOR�GH�OD�
SODQWD��HV�GHFLU�VH�SXHGH�PDQLIHVWDU�GXUDQWH�WRGR�HO�DxR���

/RV�VtQWRPDV�TXH�VH�SUHVHQWDQ�HQ�OD�SDUWH�DpUHD�D�FDXVD�GH�OD�HQIHUPHGDG�VRQ��
DPDULOODPLHQWRV�� FORURVLV�� GREODPLHQWR� GHO� iSLFH� GH� OD� SODQWD�� DOJXQDV� HVSHFLHV�
OOHJDQ�D�SUHVHQWDU�XQ�FRORU�YLROiFHR�HQ�HO�WDOOR��PDQLIHVWDQGR�SRU�XOWLPR�XQ�FRORU�GHO�
IROODMH�GH�PDUUyQ�D�URML]R��VLHQGR�HVWH�XQ�LQGLFDGRU�GH�PXHUWH�GH�OD�SODQWD��(Q�WRGDV�
ODV�HVSHFLHV�GH�SLQR�VH�SUHVHQWy�SXGULFLyQ�GH�UDt]���

(Q� GRV� YLYHURV� GHO� HVWDGR� GH� -DOLVFR� �0$69,� \� /D� 3URYLQFLD�� VH� SUHVHQWy� XQD�
PHGLDQD�LQFLGHQFLD�GH�OD�HQIHUPHGDG�FDXVDGD�SRU�Fusarium, HQ�Pinus devoniana \�
P. cembroides UHVSHFWLYDPHQWH�� (Q� HO� HVWDGR� GH� 'XUDQJR�� VH� WXYR� XQD� DOWD�
LQFLGHQFLD� GH� Fusarium \� PRVFD� IXQJRVD�� RFDVLRQDQGR� XQD� DOWD� LQFLGHQFLD� \�
VHYHULGDG�HQ�P. engelmanii, P. arizonica \ P. cembroides. �

6H� OOHJy� D� SUHVHQWDU� IDFWRUHV� DELyWLFRV� SULQFLSDOPHQWH� KHODGDV� TXH� FDXVDURQ�
SpUGLGD� VLJQLILFDWLYD� GH� SODQWD� SRU� KHODGDV� UHFXUUHQWHV� \� QR� VH� ORJUD� OD�PHWD� GH�
SURGXFFLyQ�GH�SODQWD�HQ�HO�YLYHUR�HO�)RUHVWDO�HQ�&KLKXDKXD��

Fusarium circinatum \� F. oxysporum IXHURQ� ORV� SDWyJHQRV� UHVSRQVDEOHV� GH� OD�
VHFDGHUD�GH�Pinus VSS���\�DIHFWy�RWUDV�HVSHFLHV�FRPR�Juniperus deppeana, Acacia 
farnesiana�\�Prosopis laevigata, VLHQGR�F. circinatum HO�GH�PD\RU�SUHVHQFLD�GHQWUR�
GH�ODV�HVSHFLHV�\�YLYHURV�HYDOXDGRV��

/D�HVSHFLH�GH�SLQR�PiV�DIHFWDGD�SRU�Fusarium HQ�ORV�YLYHURV�HYDOXDGRV��IXH�Pinus 
hartwegii FRQ�XQ�SURPHGLR�GH���������GH�SpUGLGDV�GH�SODQWD�GH�VX�SURGXFFLyQ�WRWDO��
/DV�SpUGLGDV�GH�SODQWD�GH�P. cooperi��P. arizonica \�P. devoniana VXSHUDURQ�HO����
���P. leiophylla��P. montezumae��P. engelmannii,�P. douglasiana \�P. cembroidesH�
���D������\�PHQRUHV�DO������ODV�HVSHFLHV�P. greggii��P. ayacahuite��P. patula��P. 
oocarpa��P. oaxacana��P. pseudostrobus��P. duranguensis�\�P. teocote.  

(O�PD\RU�SRUFHQWDMH�GH�DVLODPLHQWRV�REWHQLGRV�GH�Fusarium circinatum,�IXHURQ�GH�
ODV�HVSHFLHV�P. cembroides, P. greggii, P. arizonica \�P. devoniana.��

�
�
�
�
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/,7(5$785$�&2168/7$'$�
�
$OYDUDGR��5��'���&DVWUR�=��6���&LJDUUHUR�&��&���ÈOYDUH]��5��5��6DDYHGUD��5��/��GH�/��
������ 0DQXDO� GH� GHWHFFLyQ� \� PDQHMR� GH� HQIHUPHGDGHV� EDMR� HO� VLVWHPD� GH�
³FRQWHQHGRU´�� FDVR� YLYHUR� 6DQ� /XLV�� &21$)25�� *RELHUQR� GHO� 'LVWULWR� )HGHUDO��
6HFUHWDULD�GHO�0HGLR�$PELHQWH�\�&ROHJLR�GH�3RVWJUDGXDGRV��
�
%RRWK��&���������7KH�JHQXV�Fusarium��&RPPRQZHDOWK�0\FRORJLFDO�,QVWLWXWH��.HZ��
6XUUH\��(QJODQG������S��
�
%XUJHVV��/��:���%��$��6XPPHUHOO��6��%XOORFN��3��*��.DWKU\Q�DQG�'��%DFNKRXVH��������
/DERUDWRU\� PDQXDO� IRU� Fusarium� UHVHDUFK�� �UD� �HG��� &URS� 6FLHQFHV� DQG� 5R\DO�
%RWDQLF�*DUGHQV��8QLYHUVLW\�RI�6\GQH\���6\GQH\��$XVWUDOLD������S��
�
�&DUERQH��,��DQG�/��0��.RKQ��������$�PHWKRG�IRU�GHVLJQLQJ�SULPHU�VHWV�IRU�VSHFLDWLRQ�
VWXGLHV� LQ� ILODPHQWRXV� DVFRP\FHWHV�� 0\FRORJLFDO� 6RFLHW\� RI� $PHULFD�� /DZUHQFH��
0\FRORJtD��������������������
�
&ROOLQV��&��0���DQG�&��2��&XQQLQJKDP��������&KDUDFWHUL]DWLRQ�RI� WKH�*\URGDFW\OXV�
VDODULV�0DOPEHUJ��������3ODW\�KHOPLQWKHV��0RQRJHQHD��ULERVRPDO�LQWHUJHQLF�VSDFHU�
�,*6��'1$��3DUDVLWRORJ\���������±�����
�
)RXULH��*���(�7��6WHHQNDPS��5�&��3ORHW]��7�5��*RUGRQ��DQG�$��9LOMRHQ��������&XUUHQW�
VWDWXV�RI�WKH�WD[RQRPLF�SRVLWLRQ�RI�Fusarium oxysporum�IRUPDH��,QIHFWLRQ��*HQHWLFV�
DQG�(YROXWLRQ��������±�����
�
*DUFtD�'���6���(���'��&LEULiQ�7���\�'��$OYDUDGR�5��������'DPSLQJ�±RII�\�SXGULFLyQ�GH�
UDt]� SRU� Fusarium�� Fusarium oxysporum� 6FKOWGO� �0RQLOLDOHV�� 0RQLOLDFHDH��� (Q��
(QIHUPHGDGHV� IRUHVWDOHV�HQ�0p[LFR�)RUHVW�GLVHDVHV� LQ�0p[LFR��&LEULiQ�7���'���'��
$OYDUDGR� 5�� \� 6�(�� *DUFtD� '�� �HGV��� ������ 8QLYHUVLGDG� $XWyQRPD� &KDSLQJR��
&21$)25�6(0$51$7�� 0p[LFR�� )RUHVW� 6HUYLFH� 86'$�� (8$�� 15&$1� )RUHVW�
6HUYLFH�� &DQDGi� \� &RPLVLyQ� )RUHVWDO� GH� $PpULFD� GHO� 1RUWH�� &2)$1�� )$2��
&KDSLQJR��0p[LFR��SS�����������
�
*DUFtD�'tD]��6��(���$��$OGUHWH��'��$OYDUDGR�5RVDOHV��'��&LEULiQ�7RYDU��-��7��0pQGH]�
0RQWLHO��*��9DOGRYLQRV�3RQFH�\�$��(TXtKXD�0DUWtQH]����������(IHFWR�GH�Fusarium 
circinatum� HQ� OD�JHUPLQDFLyQ� \�FUHFLPLHQWR�GH�SOiQWXODV�GH�Pinus greggii�HQ� WUHV�
VXVWUDWRV��$JURFLHQFLD������������������
�
*DUFtD�'tD]��6��(���$OGUHWH��$���$OYDUDGR�5RVDOHV��'���&LEULiQ�7RYDU��'���	�0pQGH]�
0RQWLHO�� -�� 7�� �������� Trichoderma harzianum� 5LIDL� DV� D� ELRFRQWURO� RI� Fusarium 
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circinatum�1LUHQEHUJ�	�2�'RQQHOO�LQ�VHHGOLQJV�RI�Pinus greggii�(QJHOP��H[�3DUO��LQ�
WKUHH�VXEVWUDWHV��5HYLVWD�&KDSLQJR�6HULH�&LHQFLDV�)RUHVWDOHV�\�GHO�$PELHQWH���������
���������GRL����������U�UFKVFID�������������
�
+DOO��7��$��������%LR(GLW��D�XVHU�IULHQGO\�ELRORJLFDO�VHTXHQFH�DOLJQPHQW�HGLWRU�DQG�
DQDO\VLV�SURJUDP�IRU�:LQGRZV�������17��1XFOHLF�$FLGV�6\PSRVLXP�6HULHV������±
����
�
,QZDUG� '-*�� 9RJOHU� $3�� (JJOHWRQ� 3�� $� FRPSUHKHQVLYH� SK\ORJHQHWLF� DQDO\VLV� RI�
WHUPLWHV��,VRSWHUD�� LOOXPLQDWHV�NH\�DVSHFWV�RI�WKHLU�HYROXWLRQDU\�ELRORJ\��0ROHFXODU�
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