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5HVXPHQ
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,QWURGXFFLyQ
/DV�PLFRUUL]DV�SXHGHQ�FRQWULEXLU�HQ�JUDQ�PHGLGD�D�ODV�GHPDQGDV�GH�QXWULHQWHV�\�UHVLVWHQFLD�D�
IDFWRUHV� ELyWLFRV� \� DELyWLFRV� WDQWR� HQ� SODQWDV� FRPR� HO� VXHOR�� (O� FDVR� PiV� FRQRFLGR� \�
GRFXPHQWDGR� HV� HO� VXPLQLVWUR�GH�3�� 3DUD� SRGHU� XWLOL]DU� DPELHQWDO \� DJURQyPLFDPHQWH� HVWRV�
RUJDQLVPRV� GH� IRUPD� UDFLRQDO� \� ~WLO�� HV� QHFHVDULR� VX� HVWXGLR� SDUD� VLWXDFLRQHV� GH� FXOWLYR�
HVSHFtILFDV��(O�HVWXGLR�GH�HVWRV�RUJDQLVPRV�HQ�FXOWLYRV�IUXWtFRODV�\�YLxDV�HV�HVFDVR�HQ�QXHVWUR�
SDtV�� QR� VH� FRQRFHQ� SDUD� PXFKRV� DJURHFRVLVWHPDV ODV� SREODFLRQHV� QDWLYDV� �FXDQWLWDWLYD� \�
FXDOLWDWLYDPHQWH��� ORV� IDFWRUHV� TXH� ODV� FRQGLFLRQDQ�� QL� VX� SRWHQFLDO� HQ� FXOWLYRV� DJUtFRODV��
PHQRV� OD� IDFWLELOLGDG�GH� LQRFXODFLyQ�FRQ�JHQRWLSRV�H[yJHQRV��(V�QHFHVDULR� UHDOL]DU�HVWXGLRV�
SDUD� ODV� FRQGLFLRQHV� ORFDOHV� VL� VH� GHVHDQ� FRQRFHU� \� DSOLFDU� ODV� YHQWDMDV� GH� VX� XVR� HQ� ORV�
GLVWLQWRV�VLVWHPDV�GH�SURGXFFLyQ�DJUtFROD�

(YDOXDU� \� FDUDFWHUL]DU� ORV� HIHFWRV� GH� OD� LQRFXODFLyQ� PLFRUUtFLFD� HQ� OD� YDULHGDG� ³&DEHUQHW�
6DXYLJQRQ³ HO� FRPSRUWDPLHQWR� YHJHWDWLYR� SDUD� FRQGLFLRQHV� GH� FXOWLYR� GH� OD� 9,,� 5HJLyQ�
6H� UHDOL]D� XQ� HVWXGLR� GH� GRV� DxRV� SDUD� HYDOXDU� \� FDUDFWHUL]DU� ORV� HIHFWRV� GH� OD� LQRFXODFLyQ�
PLFRUUtFLFD HQ� YLGHV� GH� OD� YDULHGDG� ³&DEHUQHW� 6DXYLJQRQ��� 6H� SUHVHQWDQ� \� GLVFXWHQ� � ORV�
UHVXOWDGRV�SDUD�OD�FRQFHQWUDFLyQ�IROLDU�GH�HOHPHQWRV�PLQHUDOHV�

(VWXGLDU� ORV� HIHFWRV� GH� OD� LQRFXODFLyQ� PLFRUUtWLFD VREUH� OD� DEVRUFLyQ� GH� PDFUR� � � \�
PLFURHOHPHQWRV HQ�OD�SODQWD��

2EMHWLYR�*HQHUDO

2EMHWLYR�(VSHFtILFR



0DWHULDOHV�\�0pWRGR
/RFDOLGDG� (VWH� HQVD\R� VH� GHVDUUROOD� HQ� HO�
&DPSXV� 6DQ� ,VLGUR GH� OD� )DFXOWDG� GH�
&LHQFLDV� $JURQyPLFDV� GH� OD� 8QLYHUVLGDG��
&DWyOLFD� GHO� 0DXOH�� 8ELFDGR� HQ� OD� ORFDOLGDG�
GH� /RV� 1LFKHV�� FRPXQD� GH� &XULFy�� 9,,�
5HJLyQ�� &RRUGLQDWHV� *HRJUDILFDV�� ������ 6��
������ (
&OLPD�� (O� VLWLR� VH� HQFXHQWUD� GHQWUR� GHO�
GLVWULWR� DJURFOLPiWLFR ����� �5RPHUDO�� /RV�
1LFKHV���7HPS��Pi[�������� &��0tQLPD�-XOLR���
&�� ����� 3HULRGR� OLEUH� KHODGDV� �GtDV��� �����
3UHFLSLWDFLyQ�PHGLD�����PP�

0DWHULDO YHJHWDO� 6H�XWLOL]DQ�YLGHV�GH�XQ�
DxR� GHO� � FY�� ³&DEHUQHW� 6DXYLJQRQ´
HQUDL]DGDV� HQ� FRQWHQHGRUHV� \�
SURYHQLHQWHV� GH� XQ� YLYHUR� LQVFULWR� HQ�
6$*� � TXH� FXPSOH� FRQ� ORV� UHTXLVLWRV�
VDQLWDULRV�\�GH�LGHQWLGDG�YDULHWDO�

6XEVWUDWR� 0H]FOD�GH�VXHOR�)D�QR�
HVWHULOL]DGR�\�DUHQD������(O�VXHOR�
SUHVHQWD�ODV�VLJXLHQWHV�FDUDFWHUtVWLFDV�
�&XDGUR����

&XDGUR����&DUDFWHUtVWLFDV�TXtPLFDV�GHO�VXHOR�SDUD�HO�HVWXGLR��
0DFURHOHPHQWRV� 0LFURHOHPHQWRV� 3URSLHGDGHV� TXtPLFDV� \�

0�2��
1� ��SSP�0%� 0Q� �����SSP�$� 0�2� ������$�
3� ���SSP�$� =Q� �����SSP�$� S+� �����0DF�
.� ����SSP�0� &X� �����SSP�$� &�(�� ������G6�P � � �%�
&D� �����SSP�0� )H� ������� SSP�
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0J� �����SSP�$� %� �����SSP�$� � �
.� �����SSP�%� � � � �
$��$OWR��0�0HGLR��%��%DMR��0%��0X\�EDMR�
0DF��0RGHUDGDPHQWH�iFLGR�
 



,QRFXODQWH� PLFRUUtFLFR.  0<&26<0� 75,�721��� 6H� WUDWD� GH� XQ� LQRFXODQWH� PLFRUUtWLFR��
FRPSXHVWR� SRU� KRQJRV� GHO� JpQHUR� *ORPXV� VS��� SURGXFWR� GHVDUUROODGR� SRU� OD� HPSUHVD�
0<&26<0�,QWHUQDFLRQDO�$*��\�GLVWULEXLGR�HQ�&KLOH�SRU�%LR 7ULWRQ 6�$��/D�FRQFHQWUDFLyQ�GH�
HVWH�LQRFXODQWH�HV�GH�����3,0
�PO�GH�SURGXFWR��

7UDWDPLHQWRV�
7���6LQ�LQRFXODFLyQ
7���'RVLV�GH�LQRFXODFLyQ�����PO�SODQWD
7���'RVLV�GH�LQRFXODFLyQ������PO�SODQWD
7���'RVLV�GH�LQRFXODFLyQ����PO�SODQWD

(YDOXDFLRQHV
�� &RQFHQWUDFLyQ�GH�PDFUR�\�PLFURHOHPHQWRV HQ�OD�SODQWD��3DUD�HVWXGLDU�OD�HIHFWLYLGDG�GH�ODV�

PLFRUUL]DV HQ� HVWLPXODU� OD� DEVRUFLyQ� GH� QXWULHQWHV�� VH� HYDOXy HO� FRQWHQLGR� IROLDU� GH�
PDFURQX�WULHQWHV��1��3��.��&D��0J��.�\�PLFURQXWULHQWHV��)H��=Q��0Q��&X��
3DUD� HOOR� VH� DQDOL]DURQ� SHFtRORV� GXUDQWH� HO� HVWDGR� IHQROyJLFR� GH� SLQWD� GH� DFXHUGR� D� OD�
PHWRGRORJtD� GH� *DXGLOOHUH �������� 6H� UHDOL]DURQ� ORV� VLJXLHQWHV� DQiOLVLV� TXtPLFRV�� � 1��
PHGLDQWH� GLJHVWLyQ� \� GHWHUPLQDFLyQ� FRORULPpWULFD�� 3�� &DOFLQDFLyQ� \� GHWHUPLQDFLyQ� SRU�
FRORULPHWUtD��&D�0J��.��&DOFLQDFLyQ�\�GHWHUPLQDFLyQ�SRU�HVSHFWURIRWRPHWUtD�GH�DEVRUFLyQ�\�
HPLVLyQ�DWyPLFD��=Q��&X��)H��0Q��&DOFLQDFLyQ�\�GHWHUPLQDFLyQ�SRU�HVSHFWURIRWRPHWUtD�GH�
DEVRUFLyQ�DWyPLFD��($$���5LFKWHU�������6DG]DZND HW�DO���������

)LJ�����0RPHQWR�GH�OD�LQRFXODFLyQ���������
)LJ�����3URGXFWR�
,QRFXODQWH



��� (YDOXDFLyQ� GH� VXHOR�� 3URSLHGDGHV� TXtPLFDV� \�
ItVLFDV�� (Q� ODERUDWRULR� VH� DQDOL]y DO� LQLFLR� GHO�
HQVD\R�� 7H[WXUD�� GHQVLGDG�� HVWUXFWXUD��
3URSLHGDGHV� TXtPLFDV�� $QiOLVLV� GH� S+�� &(�� 02��
FRQWHQLGR�PLQHUDO��1��3��.��&D��0J�)H��0Q��&X��=Q���
/RV�DQiOLVLV�GH�VXHOR�VH�UHDOL]DURQ�GH�DFXHUGR�D�OD�
PHWRGRORJtD� GH� 6DG]DZND HW� DO�� �������� 6H�
DQDOL]DUiQ�QXHYDPHQWH�DO�ILQDOL]DU�HO�HVWXGLR�SDUD�
HYDOXDU�HO�HIHFWR�GH�OD�LQRFXODFLyQ�VREUH�HVWDV�

• 3URSLHGDGHV�ELROyJLFDV��6H�HVWXGLD�DFWXDOPHQWH�OD�
DFWLYLGDG� ELROyJLFD� �GHVSUHQGLPLHQWR� GH� &2� �� \�
WDVD�GH�PLQHUDOL]DFLyQ�HQ�HVRV�VXHORV��5HVXOWDGRV�
ILQDOHV�VH�SUHVHQWDUDQ�DO� ILQDOL]DU�HO�VHJXQGR�DxR�
GH�HVWXGLR�

)LJ�����/RFDOLGDG�\�GLVSRVLFLyQ�GHO�(VWXGLR

)LJ�����'LIHUHQWHV�HWDSDV�GH�GHVDUUROOR�GH�ODV�
SODQWDV�

20.10.05                                         09.04.06



5HVXOWDGRV
/RV�UHVXOWDGRV�SDUD�HVWDV�HYDOXDFLRQHV�VH�SUHVHQWDQ�HQ�HO�FXDGUR ��

&XDGUR��� Concentración foliar de elementos minerales (25.1.6).  
Tratamiento 
ento 

%  mg kg-1 

 N 
 

P 
 

K Ca  Mg Fe Mn Cu Zn 
Testigo sin 
inoculación 
 

1,59c 0,22a 0,86b 1,17ab  0,27ab 117,6a 120,0a 5,0a 11,3a 

T1:2,5 ml/planta 
 

1,81b 0,18b 1,03a 1,06ab  0,27b 121,6a 85,6b 5,0a 11,3a 

T2: 5,0 ml/planta 
 

1,96a 0,18b 1,07a 0,95c  0,24c 118,0a 74,0b 6,0a 12,3a 
T3: 10 ml/planta 
 

1,60c 0,19b 0,86b 1,26a  0,28a 116,3a 126,3a 4,6a 12,0a 

Letras diferentes en la misma columna y para cada fecha de evaluación, difieren estadísticamente para 
la probabilidad del 95% 

 
1LWUyJHQR� \� 3RWDVLR� 3DUD� HVWRV� HOHPHQWR� ORV� WUDWDPLHQWRV� 7�� \� 7�� SUHVHQWDQ�
FRQFHQWUDFLRQHV� VLJQLILFDWLYDPHQWH� PD\RUHV� TXH� HO� WHVWLJR�� (OOR� LQFOXVR� FRQVLGHUDQGR� HO�
PD\RU� FUHFLPLHQWR� GH� EURWHV� \� SHVR� GH� SRGD� �&XDGURV� �� \� ��� GXUDQWH� HO� SHUtRGR� GH�
UHFROHFFLyQ� GH� KRMDV� SDUD� DQiOLVLV� \� SRU� HOOR� HO� � HIHFWR� GH� GLOXFLyQ� TXH� VH� SRGUtD� KDEHU�
SURGXFLGR�� (VWRV� UHVXOWDGRV� FRLQFLGHQ� FRQ� RWURV� HIHFWXDGRV� HQ� 9LWLV SRU� $ODUFRQ HW� DO�
��������(VWRV�DXWRUHV�FRPSUREDURQ�DXPHQWRV�VLJQLILFDWLYRV�HQ�HO�FRQWHQLGR�IROLDU�GH�1�\�.�
HQ�YLGHV�LQRFXODGDV�FRQ�ODV�HVSHFLHV�* �ORPXV I �DVFLFXODWXP \�* �ORPXV HWXQLFDWXP�
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