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Código EPPO:

3+$.3$��������

Categoría reglamentaria

3UHVHQWH�

Situación de la plaga en México

&RQIRUPH� D� OD� 1,0)� Qo�� �� GH� OD� &RQ-

YHQFLyQ� ,QWHUQDFLRQDO� GH�3URWHFFLyQ�)L-
WRVDQLWDULD�� (Q� OD� FXDO� VH� HVWDEOHFHQ� ODV�
FDUDFWHUtVWLFDV� SDUD� OD� GHWHUPLQDFLyQ� GH�
OD� VLWXDFLyQ�GH�XQD�SODJD�HQ�XQ�iUHD�� VH�
FRQVLGHUD�D�Phakospora pachyrhizi FRPR 
SUHVHQWH�HQ�HO�WHUULWRULR�QDFLRQDO�VXMHWD�D�
FRQWURO�RÀFLDO��&,3)��������

IMPORTANCIA ECONÓMICA 
DE LA PLAGA

/D�UR\D�DVLiWLFD�GH�OD�VR\D��5$6��FDXVDGD�
SRU� HO� KRQJR� Phakospora pachyrhizi es 

XQD� GH� ODV� HQIHUPHGDGHV� PiV� GHVWUXF-
WLYDV� GH� HVWH� FXOWLYR�� SULQFLSDOPHQWH� HQ�
UHJLRQHV� WURSLFDOHV� R� VXEWURSLFDOHV� GH�
$VLD�� ÉIULFD�� 2FHDQtD� \� HO� &RQWLQHQWH�
$PHULFDQR� �%URPÀHOG�� ������<HK�� ������
7DGDVKL�� ������� /D� UHGXFFLyQ� GH� OD� SUR-

GXFFLyQ� GHELGD� D� GHIROLDFLyQ� SUHPDWXUD�
SXHGH�YDULDU� HQWUH�XQ�SRUFHQWDMH� LQVLJ-

QLÀFDQWH�\�OD�SpUGLGD�WRWDO�VL�QR�VH�DSOLFDQ�
RSRUWXQDPHQWH�PHGLGDV�GH�FRQWURO��)$2��
������

Impacto económico de la plaga

+DUWPDQ� et al��� �������� LQGLFDQ� TXH� D�
QLYHO� GH� FDPSR�� HQ� $VLD� VH� SUHVHQWDQ�
SpUGLGDV� TXH� YDQ� GHVGH� HO� ��� DO� ��������

IDENTIDAD

Nombre

Phakopsora pachyrhizi 6\GRZ

Sinonimia

Phakopsora sojae �+HQQLQJV��6DZDGD
Phakopsora vignae $UWKXU
Uredo sojae +HPPLQJV�
Uromyces sojae 0LXUD

&ODVLÀFDFLyQ�WD[RQyPLFD

� 'RPLQLR��(XFDU\RWD
� 5HLQR��)XQJL
� 3K\OXP��%DVLGLRP\FRWD
� &ODVH��3XFFLQLRP\FRWLQD
� 6XEFODVH��3XFFLQLRP\FHWHV

� 2UGHQ��3XFFLQLDOHV
 )DPLOLD��3KDNRSVRUDFHDH
� *pQHUR��Phakopsora
� (VSHFLH��Phakopsora
 pachyrhizi

Nombre común
(VSDxRO� 5R\D�DVLiWLFD�GH�OD�VR\D
,QJOpV $VLDQ�VR\EHDQ�UXVW
)UDQFpV 5RXLOOH�GX�VRMD
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HQIDWL]DQGR�HO�FDVR�GH�7DLZiQ�FRQ������GH�
SpUGLGDV� HQ� FDPSRV� H[SHULPHQWDOHV��(Q�
=LPEDEXH�� ÉIULFD�� VH� UHSRUWDQ� SpUGLGDV�
HQ�HO�UHQGLPLHQWR�GHO����D�������GHELGR�D�
XQD�UiSLGD�GHIROLDFLyQ�\�D�OD�LQHÀFLHQFLD�
GH�ORV�IXQJLFLGDV�HPSOHDGRV��/HY\��������

2JOH� et al��� �������� UHDOL]DURQ� XQ�
HQVD\R�GH�FDPSR�HQ�$XVWULD��UHSRUWDQGR�
SpUGLGDV�HQ�HO�UHQGLPLHQWR�GH�VHPLOOD�GHO�
���D������HQ�SDUFHODV�DOWDPHQWH�LQIHFWD-

GDV�VLQ�FRQWURO�TXtPLFR�

.XFKOHU� et al��� �������� DQDOL]DURQ� ODV�
SRVLEOHV� FRQVHFXHQFLDV� HFRQyPLFDV�� HQ�
HO�FDVR�TXH�XQD�UD]D�YLUXOHQWD�GHO�KRQJR�
Phakospora pachyrhizi VH� HVWDEOHFLHUD�
HQ�((�88���PHGLDQWH�OD�XWLOL]DFLyQ�GH�XQ�
PRGHOR� HFRQRPpWULFR� GH� VLPXODFLyQ� EDMR�
GRV�HVFHQDULRV��DPELHQWDO�\�UHVSXHVWD�GHO�
SURGXFWRU��&X\R�UHVXOWDGR�HVWLPD�TXH�ODV�
SpUGLGDV�WRWDOHV�SDUD�ORV�FRQVXPLGRUHV�\�
RWURV�VHFWRUHV�GH�OD�HFRQRPtD�GH�((�88���
HVWiQ� SUHYLVWDV� D� H[FHGHU� ORV� ���� PLO�
PLOORQHV�GyODUHV�DxR��LQFOXVR�FRQ�XQD�HV-
WLPDFLyQ�QR�WDQ�VHYHUD�GHO�GDxR�SRWHQFLDO�

5LHVJR�ÀWRVDQLWDULR

(Q�0p[LFR� VH� FRQVLGHUD� FRPR�XQD�SODJD�
GH� LPSRUWDQFLD� HFRQyPLFD� \� WLHQH� GLV-
WULEXFLyQ� UHVWULQJLGD�� \D� TXH� VyOR� WLHQH�
UHSRUWHV� HQ� DOJXQDV� iUHDV� HVSHFtÀFDV�
DIHFWDQGR� DO� FXOWLYR� GH� OD� VR\D� �Glicyne 
max�� \� GH� MtFDPD� �Pachyrhizus erosus���
DXQTXH�VH�KD�UHSRUWDGR�TXH�HVWH�SDWyJHQR�
SXHGH�DWDFDU�D�RWUDV�HVSHFLHV�GH�OD�IDPLOLD�

ERWiQLFD� )DEDFHDH� �&XDGUR� ��� �39()��
������

/DV� SpUGLGDV� HFRQyPLFDV� SRWHQFLD-

OHV� TXH� UHSUHVHQWD� OD�5$6�SDUD�0p[LFR��
WDQ�VyOR�HQ�WUHV�KRVSHGHURV��VR\D��IULMRO�\�
MtFDPD��FXOWLYRV�GH�LPSRUWDQFLD�HFRQyPLFD�
SDUD� HO� SDtV�� SRGUtDQ� HVWDU� SRU� HQFLPD�
GH� ORV� �����PLOORQHV� GH� SHVRV�� �6&23(��
������

DISTRIBUCIÓN GEOGRÁFICA 
DE LA PLAGA

$� QLYHO� PXQGLDO�� OD� HQIHUPHGDG� VH� KD�
UHSRUWDGR�HQ�GLIHUHQWHV�SDtVHV��&XDGUR���
\�)LJXUD�����H[FHSWR�HQ�QDFLRQHV�GHO�FRQ-

WLQHQWH� HXURSHR� GRQGH� KDVWD� DKRUD� QR�
VH�KD�UHJLVWUDGR�� �6DQWRSLHWUR��������'X�
3UHH]�et al���������(332��������

Distribución nacional

/D�UR\D�DVLiWLFD�GH�OD�VR\D�VH�HQFXHQWUD�
SUHVHQWH� HQ� ORV� PXQLFLSLRV� GH� eEDQR� \�
7DPXtQ� GHO� HVWDGR� GH� 6DQ� /XLV� 3RWRVt��
DVt�WDPELpQ�HQ�ORV�PXQLFLSLRV�GH�2FDPSR��
*RQ]iOH]��0DQWH�\�$OWDPLUD��7DPDXOLSDV�
�)LJXUD�����6&23(��������

HOSPEDANTES

'HQWUR�GH� OD� IDPLOLD�GH� ODV� OHJXPLQRVDV�
H[LVWHQ�FDVL�����HVSHFLHV�SRWHQFLDOPHQWH�
VXVFHSWLEOHV�� �,YDQFRYLFK�\�%RWWD�� �������
/RV� SULQFLSDOHV� KRVSHGHURV� GH� OD� UR\D�
DVLiWLFD� HQ� 0p[LFR� VH� PXHVWUDQ� HQ� HO�
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&XDGUR����'LFKRV�KRVSHGHURV� VH�HQFXHQ-

WUDQ�HQ��������GHO�WRWDO�GH�PXQLFLSLRV�GHO�

Cuadro 2.�'LVWULEXFLyQ�PXQGLDO�GH�OD�UR\D�DVLiWLFD�GH�OD�VR\D�

Países y zonas con reportes de roya asiática de la soya
(Phakospora pachyrhizi)

ÉIULFD .HQLD��0LOHV�et al����������5XDQGD��8JDQGD��=DPELD��=LPEDEZH��0R]DPELTXH��1LJHULD��
6XU�ÉIULFD��$3+,6��������0LOHV�et al���������

Asia -DSyQ��,QGLD��$3+,6��������0LOHV�et al����������5XVLD��&RUHD��&KLQD��7DLZiQ��)LOLSLQDV��
1HSDO��$3+,6���������&RUHD��9LHWQDP��0\DQPDU��%DQJODGHVK��&DPER\D��/DRV��0DODVLD��
,QGRQHVLD��)LOLSLQDV��3ORSHU��������

$PpULFD 3DUDJXD\��%UDVLO��$UJHQWLQD��0LOHV�et al����������%ROLYLD��8UXJXD\��+HUQiQGH]���������
0p[LFR� �7DPDXOLSDV�� 6DQ� /XLV� 3RWRVt� \� 9HUDFUX]�� �7HUiQ�� ������� ((�88�� �+DZDLL��
/RXLVLDQD��$ODEDPD��$UNDQVDV��)ORULGD��*HRUJLD��0LVVLVVLSSL��0LVVRXUL�\�&DUROLQD�GHO�
6XU���0LOHV�et al���������6DQWRSLHWUR��������

2FHDQtD $XVWUDOLD��0LOHV�et al���������

Cuadro 1.�5HVXPHQ�GH�SURGXFFLyQ�GH� ORV�SULQFLSDOHV� FXOWLYRV�HQ�ULHVJR�SHUWHQHFLHQWHV�D� OD� IDPLOLD�
ERWiQLFD�)DEDFHDH��&tFOLFRV�GH�SURGXFFLyQ������

Cultivo
6XSHUÀFLH�VHPEUDGD�

(ha)
Producción 

(t)
Valor de la producción 

(miles de pesos)

)ULMRO� ������������ ���������� ������������
*DUEDQ]R ��������� ��������� ����������
Haba ��������� �������� ����������
-tFDPD �������� ���������� ����������
Soya ���������� 205 233.88 ������������
Total 1 787 242.95 1 029 643.23 9 382 969.39

)XHQWH��6,$3�������

SDtV�� HQ� DSUR[LPDGDPHQWH� ���� PLOORQHV�
GH�KD���)LJXUD�����6,1$9()���������
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Figura 1. 'LVWULEXFLyQ�PXQGLDO�GH�Phakospora pachyrhizi��&UpGLWRV��(332�������

Figura 2.�'LVWULEXFLyQ�QDFLRQDO�GH�OD�UR\D�DVLiWLFD�GH�OD�VR\D��&UpGLWRV��6&23(�������
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Cuadro 3.�3ODQWDV�SRWHQFLDOHV�KRVSHGHUDV�GH�OD�HQIHUPHGDG�SUHVHQWHV�HQ�0p[LFR��0LOHV�et al���������
&RNHU�et al���������7HUiQ�et al���������

Familia botánica 1RPEUH�FLHQWtÀFR Nombre común

)DEDFHDH Alysicarpus glumaceus* 7UpERO
Alysicarpus vaginalis* &KtFKDUR�VLOYHVWUH
Cajanus VS�
Cajanus cajan &KtFKDUR�VLOYHVWUH�
Centrosema pubescens &KtFKDUR�PDULSRVD
Cicer arietinum *DUEDQ]R
Crotalaria anagyroides* 0DQGXYLUD�R�FDVFDEHOLOOR
Crotalaria VSS� &DVFDEHOLOOR
Delonix regia* )ODPER\iQ
Desmodium VSS. &DUUDSLFHR
'HVPRGLXP�WULÁRUXP

Glycine VSS� Soya

Glycine clandestina Soya

Glycine max Soya

Lablab purpureus*
Lupinus VSS� /XSLQR�DPDULOOR
Medicago sativa* $OIDOID
0HOLORWXV�RIÀFLQDOLV 7UpERO
Neonotonia wightii*
Pachyrhizus erosus -tFDPD
Phaseolus VSS� )ULMRO�FRP~Q
Phaseolus lunatus )ULMROLOOR
Phaseolus vulgaris )ULMRO
Pisum sativum &KtFKDUR
Pueraria phaseoloides* .XG]X�WURSLFDO
Pueraria lobata .XG]X
Rhynchosia minima )ULMROLOOR�R�KLHUED�GHO�SDSDQ
Sesbania exaltata Sesbania

Sesbania vesicaria 7UpERO
Trifolium repens 7UpERO�EODQFR
Vicia faba Haba

Vigna unguiculata &DXSt�R�VDUDEDQGR


(VSHFLHV�XWLOL]DGDV�FRPHUFLDOPHQWH�FRPR�IRUUDMH��



7ROYA ASIATICA DE LA SOYA 2013
FICHA TÉCNICA NO. 23CONTENIDO

Figura 3. 'LVWULEXFLyQ�QDFLRQDO�GH�KRVSHGHURV�SRWHQFLDOHV�GH�Phakopsora pachyrhizi.
� &UpGLWRV��6,1$9()�/D1*,)�������
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Figura 4. (VTXHPD�GHO�FLFOR�
ELROyJLFR��
&UpGWLRV��86'$�$56��3DOP��
)UHGHULFN��7VFKDQ]���
(GLFLyQ��/$15()

ASPECTOS BIOLÓGICOS

Ciclo de vida

(O�SURFHVR�GH�LQIHFFLyQ�LQLFLD�FXDQGR�ODV�
XUHGLRVSRUDV�JHUPLQDQ�\�SHQHWUDQ�HQ� OD�
VXSHUÀFLH�GH�OD�KRMD�GHO�KRVSHGDQWH��\���
D���GtDV�GHVSXpV�VH�GHVDUUROODQ�OD�XUHGLD�
\� S~VWXODV�� /DV� SULPHUDV� XUHGLRVSRUDV�
SXHGHQ� SURGXFLUVH� �� GtDV� GHVSXpV� GH� OD�
LQIHFFLyQ��GDQGR�LQLFLR�D�XQ�QXHYR�FLFOR�GHO�
KRQJR�HQ� OD�PLVPD�SODQWD� R� HQ�SODQWDV�
DG\DFHQWHV� �)LJXUD�����/D�XUHGLD�SXHGH�
SURGXFLU� HVSRUDV� GXUDQWH� DSUR[LPDGD-

PHQWH� �� VHPDQDV�� GH� WDO� PDQHUD� TXH�
D� SDUWLU� GH� OD� LQIHFFLyQ� LQLFLDO�� H� LQIHF-
FLRQHV� VXEVHFXHQWHV�� VH�SXHGH�PDQWHQHU�
OD�HVSRUXODFLyQ�DO�UHGHGRU�GH����VHPDQDV�
�0LOHV�et al��������FLWDGR�SRU�6,$)(621��
������

/DV� FRQGLFLRQHV� TXH� IDYRUHFHQ� HO� GH-

VDUUROOR�GHO�FXOWLYR�GH�VR\D��VRQ�D�VX�YH]�
ODV� FRQGLFLRQHV� PiV� DGHFXDGDV� SDUD� HO�
GHVDUUROOR� GH� HVWD� HQIHUPHGDG� �0LOHV� et 
al��������FLWDGR�SRU�6,$)(621��������

7HPSHUDWXUDV� GH� ������ �&�� KXPHGDG�
UHODWLYD� GH� ������ �� \� OD� SUHVHQFLD� GH�
URFtR� HQ� OD� SODQWD�� VRQ� ODV� FRQGLFLRQHV�
ySWLPDV�SDUD�HO�GHVDUUROOR�GH�OD�HQIHUPH-

GDG��DXQTXH�3ORSHU���������VHxDOD�TXH�OD�
JHUPLQDFLyQ�GH�ODV�HVSRUDV�SXHGH�RFXUULU�
FRQ�WHPSHUDWXUDV�HQWUH�������&�\�FRQ�XQ�
PtQLPR�GH���KRUDV�GH�URFtR�

(Q� FRQGLFLRQHV� ySWLPDV� ODV� HVSRUDV�
JHUPLQDQ� HQ�XQ� ODSVR�GH�XQD�D� ��KRUDV�
GHVSXpV� GH� KDEHU� VLGR� GLVSXHVWDV� HQ� OD�
VXSHUÀFLH� GH� ODV� KRMDV� PLHQWUDV� TXH� OD�
SHQHWUDFLyQ�GH�pVWDV�RFXUUH�HQ���KRUDV�D�
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WHPSHUDWXUDV�GH��������&��/D�PD\RU�WDVD�
GH� LQIHFFLyQ� VH� SUHVHQWD� FRQ� SHUtRGRV� GH�
������KRUDV�GH� URFtR�� OD� LQWHUUXSFLyQ�GHO�
URFtR� SURGXFH� EDMDV� WDVDV� GH� LQIHFFLyQ�
�+DUWPDQ� et al��� ������� 7HPSHUDWXUDV�
GHEDMR�GH�ORV�����&�\�DUULED�GH�ORV�����&��
UHGXFHQ� HO� Q~PHUR� GH� OHVLRQHV� \� KDFHQ�
PiV�OHQWR�HO�GHVDUUROOR�GH�OD�HQIHUPHGDG�
�+DUWPDQ�et al���������

6H� KD� REVHUYDGR� TXH� HO� GHVDUUROOR� GH�
OD�5$6�HVWi�HQ�IXQFLyQ�GHO�SDWUyQ�GH�SUH-

FLSLWDFLyQ�� HO� PD\RU� GHVDUUROOR� GH� OD� HQ-

IHUPHGDG� RFXUUH� FXDQGR� OD� SUHFLSLWDFLyQ�
HVWi�ELHQ�GLVWULEXLGD�D�WUDYpV�GHO�SHUtRGR�
GH� FUHFLPLHQWR� GHO� FXOWLYR�� SRU� OR� TXH�
OD� VHYHULGDG� GH� OD� UR\D� HVWi� SRVLWLYD-

PHQWH� FRUUHODFLRQDGD�DO�Q~PHUR�GH�GtDV�
FRQ� OOXYLDV�GXUDQWH�HO� OOHQDGR�GH�YDLQDV�
�7VFKDQ]��������+DUWPDQ��������

(Q�FRQGLFLRQHV�IDYRUDEOHV��OD�HQIHUPH-

GDG�SXHGH�DOFDQ]DU�GDxRV�KDVWD�GHO������
HQ�WUHV�VHPDQDV��ODV�SpUGLGDV�GHSHQGHUiQ�
GHO�PRPHQWR�HQ�TXH�RFXUUH�OD�HQIHUPHGDG�
\�GHO�SURJUHVR�GH�OD�LQIHFFLyQ��%DMR�FRQGL-
FLRQHV� GH� WHPSHUDWXUD� DOWD� \� KXPHGDG�
UHODWLYD�EDMD��HO�DYDQFH�GH�OD�HQIHUPHGDG�
HV�PiV�OHQWR��3ORSHU��������

/DV�HVSRUDV�JHUPLQDQ�FXDQGR�H[LVWHQ�
WHPSHUDWXUDV�HQWUH��������&�\�KXPHGDG�
HQ� OD� VXSHUÀFLH� GH� OD� KRMD� �URFtR�� SRU�
XQ� WLHPSR�PtQLPR� GH� �� KRUDV�� HQ� HVWDV�
FRQGLFLRQHV�� OD� SHQHWUDFLyQ� HV� GLUHFWD� \�

RFXUUH�SRU�ORV�HVWRPDV��PLHQWUDV�TXH�ORV�
VtQWRPDV�DSDUHFHQ�GHVSXpV�GH���GtDV�GH�OD�
LQIHFFLyQ�\�OD�OLEHUDFLyQ�GH�ODV�HVSRUDV�VH�
HIHFW~D�D�ORV�����GtDV��GXUDQWH�XQ�SHUtRGR�
GH���VHPDQDV�DSUR[LPDGDPHQWH�

Descripción morfológica

/D�UR\D�GH�OD�VR\D�SXHGH�VHU�FDXVDGD�SRU�
GRV�KRQJRV��OD�GHQRPLQDGD�IRUPD�DVLiWLFD�
FX\R� DJHQWH� HWLROyJLFR� HV� Phakopsora 
pachyrhizi� \� OD� VXGDPHULFDQD� SRU� Pha-
kopsora meibomiae��3LROL��������

(O� KRQJR� SURGXFH� �� WLSRV� GH� HVSRUDV�
TXH� VRQ� EDVLGLRVSRUDV�� SLFQLRVSRUDV��
HFLGLRVSRUDV�� XUHGRVSRUDV� \� WHOLRVSRUDV��
ODV�FXDOHV�RFXUUHQ�GXUDQWH�ODV�GLIHUHQWHV�
HWDSDV�GHO�FLFOR�GH�YLGD�GHO�KRQJR��)LJXUD����
�)RUPHQWR�\�GH�6RX]D��������

/RV� VRURV� �FRQMXQWR� GH� HVSRUDQ-

JLRV� TXH� FRQWLHQH� HVSRUDV�� VRQ� GH� FRORU�
PDUUyQ� \� VH� SUHVHQWDQ� VyOR� HQ� HO� HQYpV�
GH� ODV� KRMDV�� ODV� WHOLDV� VRQ� GH� GLiPHWUR�
GH����������PP��D�PHQXGR�PH]FODGDV�FRQ�
VRURV�DPRUIRV��FRORU�FDIp�FODUR�D�PDUUyQ��
VXEHSLGpUPLFDV�� FUXVWRVRV�� WHOLRVSR-

UDV� XQLFHOXODUHV�� VH� GLVSRQHQ� GH� IRUPD�
LUUHJXODU�HQ�����FDSDV��GH�IRUPD�YDULDEOH��
DQJXODU� JORERVR�� REORQJDV� D� HOLSVRLGDOHV�
GH�������[�������P��FRQ�SDUHG�GH��������P�
GH�HVSHVRU��HQJURVDGD�HQ�HO�iSLFH�����P���
GH� FRORU� LQFRORUR� D� PDUUyQ� DPDULOOHQWR�
�+HUQiQGH]��������
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Síntomas

3ORSHU� \�'HYDQL� �������� VHxDODQ�TXH� ORV�
VtQWRPDV� LQtFLDOHV� VH� SXHGHQ� REVHUYDU�
HQ� ODV� KRMDV� LQIHULRUHV� GH� ODV� SODQWDV�
SUy[LPDV�R�HQ�ÁRUDFLyQ��\�TXH�GH�DFXHUGR�
FRQ� 6(1$6$� �������� SULPHUDPHQWH� VH�
DSUHFLD� XQD� GHFRORUDFLyQ� DPDULOOD� HQ� HO�
KD]�GH�ODV�KRMDV�LQIHULRUHV��$�PHGLGD�TXH�
OD� LQIHFFLyQ� DYDQ]D�� ODV� KRMDV� VH� WRUQDQ�
DPDULOOHQWDV�\�ODV�OHVLRQHV�VH�PDQLÀHVWDQ�
FRPR�S~VWXODV�SHTXHxDV�GH�FRORU�PDUUyQ�
�)LJXUD����

0LHQWUDV�TXH�3ORSHU���������PHQFLRQD�
TXH� HQ� JHQHUDO� ORV� VtQWRPDV� LQtFLDOHV� VH�
SUHVHQWDQ� HQ� WRGD� OD� SDUWH� DpUHD� GH� OD�
SODQWD�SRFR�DQWHV� R�GXUDQWH� OD�ÁRUDFLyQ�
\� OOHQDGR� GH� JUDQR�� SULPHUR� DSDUHFHQ�
SHTXHxDV� OHVLRQHV� DPDULOOHQWDV� FRQ� XQ�
GLiPHWUR�DSUR[LPDGR�GH���PP�HQ�HO�KD]�
GH� ODV�KRMDV� LQIHULRUHV�� FRQIRUPH�DYDQ]D�
OD� HQIHUPHGDG� KDFLD� HO� WHUFLR� PHGLR� \�

VXSHULRU�GH�OD�SODQWD��ODV�KRMDV�VH�WRUQDQ�
DPDULOOHQWDV� \� ODV� OHVLRQHV� VH� PDQLÀHV-
WDQ� FRPR� S~VWXODV� SHTXHxDV� GH� FRORU�����������
PDUUyQ�DPDULOOHQWR� D� PDUUyQ�URML]R� X�
RVFXUR��YLVLEOHV�HQ�HO�HQYpV�GH�ODV�KRMDV�DO�
XWLOL]DU�XQD�OXSD�GH���;��)LJXUD����

6(1$6$���������VHxDOD�TXH�ODV�OHVLRQHV�
VH� SUHVHQWDQ� HQ� KRMDV� \� TXH� FRQIRUPH�
DYDQ]D�OD�HQIHUPHGDG�SXHGHQ�DIHFWDU�ORV�
SHFtRORV��WDOORV�\�YDLQDV��6LQ�HPEDUJR�VRQ�
PiV�DEXQGDQWHV�HQ�ODV�KRMDV��VREUH�WRGR�
HQ�HO�HQYpV��)LJXUD����

/RV� VtQWRPDV� RFDVLRQDGRV� SRV� 5$6�
SXHGHQ� VHU� FRQIXQGLGRV� FRQ� RWUDV� HQ-

IHUPHGDGHV� GH� OD� VR\D�� FRPR� OD�PDQFKD�
PDUUyQ��Septoria�VS����S~VWXOD�EDFWHULDQD�
�Xanthomonas� VS��� \�PLOGLX� YHOORVR� �Pe- 
ronospora manshurica��� VLQ�HPEDUJR��HQ�
HVWRV�FDVRV�QR�VH�REVHUYD�OD�IRUPDFLyQ�GH�
S~VWXODV�HQ�HO�HQYpV�GH�ODV�KRMDV��7HUiQ�
et al���������

Figura 5. (VWUXFWXUDV�UHSURGXFWLYDV��$��8UHGLRVSRUDV��%��7HOLRVSRUDV��&UpGLWRV��$��<RVKLWDND�2QR��%��:HHUDVDN�
6DNVLULUDW�.KRQ�.DHQ�8QLYHUVLW\�
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Figura 6. 6tQWRPDV�GH�5$6�HQ�SODQWDV�GH�VR\D��$��/HVLRQHV�HQ�KRMDV�LQIHULRUHV��&UpGLWRV��)XQGDomR�5LR�9HUGH��
%��'HFRORUDFLyQ�DPDULOOD�GHO�KD]�GH�ODV�KRMDV�FRQ�SHTXHxRV�SXQWRV�R�S~VWXODV�GH�FRORU�FDIp��&UpGLWRV��
'DUHQ�0XHOOHU��,RZD�6WDWH�8QLYHUVLW\��%XJZRRG�RUJ�

Figura 7. 6tQWRPDV�GH�5$6�HQ�HO�HQYpV�GH�ODV�KRMDV��$��OHVLRQHV�FRORU�PDUUyQ��&UpGLWRV��:HHUDVDN�6DNVLULUDW�
.KRQ�.DHQ�8QLYHUVLW\��%��S~VWXODV�HQ�HO�HQYpV�GH�OD�KRMD��&UpGLWRV��:HHUDVDN�6DNVLULUDW�.KRQ�.DHQ�
8QLYHUVLW\��
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Figura 8. 6tQWRPDV�FDXVDGRV�SRU�5$6�HQ�SODQWDV�GH�VR\D��$��6tQWRPDV�HQ�KRMDV�GH�VR\D��&UpGLWRV�6(1$6,&$��
������%��VtQWRPDV�HQ�SHFLRORV��&UpGLWRV��86'$�$56��&��VtQWRPDV�HQ�WDOORV��&UpGLWRV��86'$�$56�

ASPECTOS EPIDEMIOLÓGICOS

Epidemiología de la plaga

/D� UR\D�DVLiWLFD�GH� OD� VR\D�HV�XQ�KRQJR�
ELRWUyÀFR� �VyOR� SXHGHQ� YLYLU� \� PXOWLSOL-
FDUVH� HQ� XQ� RUJDQLVPR� YLYR��� TXH� IRUPD�
KDVWD� �� HVWUXFWXUDV� UHSURGXFWLYDV� GLIH��
UHQWHV��/DV�XUHGLRVSRUDV�FRQVWLWX\HQ�ODV�
XQLGDGHV� GH� GLVHPLQDFLyQ� GH� OD� HQIHU-
PHGDG�\�HO� LQyFXOR�SULQFLSDO�� RFDVLRQDQ-

GR� LQIHFFLRQHV� SULPDULDV� \� VHFXQGDULDV�
�)RUPHQWR�\�GH�6RX]D��������

$ULDV��������SODQWHD�TXH�ODV�FRQGLFLRQHV�
FOLPiWLFDV�IDYRUDEOHV�SDUD�HO�GHVDUUROOR�GH�
OD�HQIHUPHGDG�VRQ�ODV�VLJXLHQWHV�

��/D�JHUPLQDFLyQ�GH�HVSRUDV�RFXUUH�
FRQ�PiV� GH� �� KRUDV� GH� KXPHGDG�
IROLDU� \� WHPSHUDWXUDV� PHGLDV�
HQWUH� �� \� ��� �&�� FRQ� XQ� ySWLPR�
HQWUH����\�����&�

��3DUD� TXH� RFXUUD� OD� LQIHFFLyQ� HO�
KRQJR� UHTXLHUH� GH� �� KRUDV� GH�

KXPHGDG� IROLDU� \� WHPSHUDWXUDV�
PHGLDV� HQWUH� ��� \� ��� �&�� FRQ� XQ�
ySWLPR�GH����\�����&�

��/DV�S~VWXODV�PDGXUDQ�D�ORV���GtDV�
GHVSXpV�GH�OD�LQIHFFLyQ�D�WHPSHUD-

WXUDV�HQWUH����\�����&�

��&DGD����y����GtDV�VH�SXHGH�SURGXFLU�
XQD�QXHYD�JHQHUDFLyQ�GH�XUHGLRVSR-

ras.

Dispersión

/DV� XUHGRVSRUDV�� TXH� SXHGHQ� VREUHYL-
YLU�KDVWD����GtDV��VRQ�IiFLOPHQWH�GLVSHU-
VDGDV� SRU� HO� YLHQWR�� (VWD� FDUDFWHUtVWLFD�
SRVLELOLWD� TXH� OD� HQIHUPHGDG� SXHGD� VHU�
GLVHPLQDGD�D�JUDQGHV�GLVWDQFLDV��3ORSHU�
\�'HYDQL��������

$3+,6� �������� ODV� HVSRUDV� GHO� DJHQWH�
FDXVDO� VH� GLVSHUVDQ� D� ODUJDV� GLVWDQFLDV�
XWLOL]DQGR� FRPR� SULQFLSDO� PHGLR� GH� GLV-
SHUVLyQ�HO�YLHQWR��/D�WUDQVPLVLyQ�D�WUDYpV�
GH�OD�VHPLOOD�QR�VH�KD�GRFXPHQWDGR�
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MEDIDAS FITOSANITARIAS

Estrategias de Vigilancia 
Epidemiológica Fitosanitaria

(Q�HO�HVWDEOHFLPLHQWR�GH�OD�5HG�GH�9LJL-
ODQFLD�(SLGHPLROyJLFD�)LWRVDQLWDULD�SDUD�
GHWHFWDU� GH� PDQHUD� RSRUWXQD� OD� UR\D�
DVLiWLFD�GH�OD�VR\D��VH�KDQ�FRQWHPSODGR�ODV�
VLJXLHQWHV�DFFLRQHV��ÉUHDV�GH�H[SORUDFLyQ��
SDUFHODV�FHQWLQHODV�\�UXWDV�GH�YLJLODQFLD��
ODV�FXDOHV�GHEHUiQ�HVWDEOHFHUVH�HVWUDWpJL-
FDPHQWH� FRQ� EDVH� DO� FRPSRUWDPLHQWR� \�
GLVWULEXFLyQ� GH� KRVSHGDQWHV�� ODV� FRQGL-
FLRQHV� FOLPiWLFDV� IDYRUDEOHV� D� OD� SODJD��
VXSHUÀFLH� VHPEUDGD� GH� KRVSHGDQWHV��
ELRORJtD� GH� OD� SODJD�� HWDSDV� IHQROyJLFDV�
GHO� FXOWLYR�� UXWDV� GH� FRPHUFLDOL]DFLyQ� \�
YtDV�GH�FRPXQLFDFLyQ�

Área de exploración.� 6H� UHDOL]DUi�
HQ� ODV�SULQFLSDOHV�]RQDV�SURGXFWRUDV�GH�
VR\D� SRU� VHU� HO� SULQFLSDO� KRVSHGDQWH��
WHQLHQGR� HQ� FRQVLGHUDFLyQ� RWUDV� ]RQDV�
SURGXFWRUDV� GH� OHJXPLQRVDV� �MtFDPD��
IULMRO�� HWF���� VH� HIHFWXDUi�XQD� LQVSHFFLyQ�
YLVXDO� HQ� E~VTXHGD� GH� ORV� VLJXLHQWHV�
VtQWRPDV�� SHTXHxDV� OHVLRQHV� DPDULOOHQ-

WDV�GH���PP�GH�GLiPHWUR�HQ�HO�KD]�GH�ODV�
KRMDV�LQIHULRUHV�R�WHUFLR�PHGLR�\�VXSHULRU�
GH�OD�SODQWD��S~VWXODV�HQ�HO�HQYpV�GH�ODV�
KRMDV�GHO�WHUFLR�LQIHULRU�\�PHGLR�GH�FRORU�
PDUUyQ�DPDULOOHQWR� D� PDUUyQ�URML]R� X�
RVFXUR��ODV�FXDOHV�VRQ�IiFLOPHQWH�YLVLEOHV�
HQ�HO�HQYpV�GH�ODV�KRMDV�PHGLDQWH�HO�XVR�
GH� XQD� OXSD� GH� ��;�� (O� PRQLWRUHR� VH�
UHDOL]D� GHVGH� OD� HPHUJHQFLD� GHO� FXOWLYR�

8QD�FDQWLGDG�FRQVLGHUDEOH�GH�HVSRUDV�
VRQ� OLEHUDGDV� VL� ODV� SODQWDV� LQIHFWDGDV�
VRQ�PRYLGDV�SRU�HO�YLHQWR�R�SRU�SHUVRQDV�
TXH�FDPLQHQ�D�WUDYpV�GH�iUHDV�LQIHFWDGDV�
SRU� UR\D�� /DV� SHUVRQDV� TXH� UHDOL]DQ� HO�
PXHVWUHR��SXHGHQ�WUDQVSRUWDU�HVSRUDV�GH�
XQ�iUHD�D�RWUD��(O�SDWyJHQR�SXHGH�VREUH-

YLYLU�HQ�KRVSHGDQWHV�VLOYHVWUHV�DOWHUQRV��
(Q� FOLPDV� WURSLFDOHV� \� VXEWURSLFDOHV�� OD�
HQIHUPHGDG� SXHGH� SUHVHQWDUVH� GXUDQWH�
WRGR�HO�DxR�\�SRU�PHGLR�GH�IHQyPHQRV�PH-

WHRUROyJLFRV�GLVSHUVDUVH�

Métodos de diagnóstico

/DV�HVWUXFWXUDV�TXH�VLUYHQ�SDUD�GLIHUHQ-

FLDU�HQWUH�ODV�HVSHFLHV�GH�UR\D�Phakopso-
ra pachyrhizi y Phakopsora meibomiae��
VRQ� ODV� WHOLRVSRUDV�� VLQ� HPEDUJR�� VRQ�
GLItFLOHV� GH� HQFRQWUDU�� 3DUD� XQD� LGHQ-

WLÀFDFLyQ� FRUUHFWD� VH� SXHGH� XWLOL]DU� OD�
WpFQLFD�PROHFXODU�5HDFFLyQ�HQ�&DGHQD�GH�
OD�3ROLPHUDVD��3&5���TXH�VH�UHDOL]D�EDMR�
XQ�SURWRFROR�HQ�ODERUDWRULR��)UHGHULFN�et 
al����������/D�SUHVHQFLD�GH�UR\D�HQ�FDPSR��
VH� SXHGH� GHWHUPLQDU�PHGLDQWH� HO� XVR� GH�
WLUDV� LQPXQRFURPDWRJUiÀFDV�� FDSDFHV� GH�
GHWHFWDU� OD� SUHVHQFLD� GHO� SDWyJHQR� HQ�
ORV�HVWDGLRV� LQLFLDOHV�GH� OD� LQIHFFLyQ��VRQ�
GLVHxDGDV� SDUD� XVDUVH� HQ� WHMLGR� IROLDU�
�(QYLUR�/RJL[��������
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KDVWD� OD� FRVHFKD��GDQGR�SULRULGDG�GHVGH�
HO� LQLFLR�GH� OD�ÁRUDFLyQ�KDVWD� OD� FRVHFKD�
\�FXDQGR�VH�SUHVHQWHQ�SHUtRGRV�SURORQJD-

GRV�GH�KXPHGDG�

/D� H[SORUDFLyQ� VH� KDUi� EDMR� XQ�
HVTXHPD�GH�FLQFR�GH�RURV�� VHOHFFLRQDQGR�
XQD�XQLGDG�GH�LQVSHFFLyQ�GH���P2��HVWR�VH�
SRGUi� UHDOL]DU� FRQ� OD� D\XGD�GH�XQD�YDUD�
GH�PDGHUD� ���P�� OD� FXDO� VH� FRORFD� HQ� OD�
EDVH� GH� OD� SODQWD� \� VH� YD� WLUDQGR� KDFLD�
DUULED�SDUD� ORFDOL]DU�KRMDV� LQIHULRUHV� FRQ�
VtQWRPDV��&XDQGR�HO�SUHGLR�VHD�GH�����KD��
VH�WRPDUiQ�FLQFR�XQLGDGHV�GH�LQVSHFFLyQ��
H[DPLQDQGR� XQ�PtQLPR� GH� ��� KRMDV� GHO�
WHUFLR� LQIHULRU� ��� SRU� XQLGDG� GH� LQVSHF-
FLyQ���&XDQGR� OD� VXSHUÀFLH� VHD�GH� VHLV� R�
PiV�KHFWiUHDV��VH�IUDFFLRQDUi�HQ�EORTXHV�
GH���KD�� VLJXLHQGR�HO�PLVPR�PpWRGR��'H�
PDQHUD� DGLFLRQDO�� SDUD� ORV� SHUtRGRV� GH�
SRVFRVHFKD� VH� FRQWHPSODUi� HO�PRQLWRUHR�
GH�QDFHQFLDV�

&XDQGR�HO�ORWH�D�H[SORUDU�VHD�PD\RU�D�
��KD��VH�GHEHUi�VXEGLYLGLU�HQ�VHFFLRQHV�R�
ORWHV� GH�Pi[LPR� �� KD�� HQ� HO� UHJLVWUR� GH�
ELWiFRUDV�VH�GHEHUi�UHSRUWDU�XQD�FRRUGH-

QDGD� JHRJUiÀFD� SRU� FDGD� VHFFLyQ� R� ORWH�
H[SORUDGR�� GH� WDO� PDQHUD� TXH� QR� KDEUi�
UHJLVWURV�GH�iUHDV�PD\RUHV�D�ODV���KD�

Parcelas centinela.�6H�HVWDEOHFHUiQ�
SDUFHODV� GH� ��� [� ���P�� GHQWUR� GH� iUHDV�
FRPHUFLDOHV��VH�KDUiQ�UHYLVLRQHV�PHGLDQWH�
XQ�UHFRUULGR�LQLFLDGR�HQ�OD�SHULIHULD�GH�OD�
SDUFHOD��FRQWLQXDQGR�FRQ�XQ�UHFRUULGR�HQ�

]LJ�]DJ�GHQWUR�GHO�FXOWLYR��HOLJLHQGR�GH����
D����VLWLRV�UHSUHVHQWDWLYRV�\�VHOHFFLRQDQ-

GR�XQD�PXHVWUD�SRU�VLWLR��VH�LQVSHFFLRQD-

UiQ�FLQFR�SODQWDV��VLQ�LPSRUWDU�HO�HVWDGR�
IHQROyJLFR�� GH� PDQHUD� PLQXFLRVD�� 6H�
UHDOL]DUiQ� UHFRUULGRV� VHPDQDOHV� DQWHV�
GH�OD�ÁRUDFLyQ��D�SDUWLU�GHO�WHUFHU�QXGR���
'HVSXpV�GH�OD�ÁRUDFLyQ�\�KDVWD�HO�LQLFLR�
GH� PDGXUH]� ÀVLROyJLFD�� ORV� UHFRUUL-
GRV� VHUiQ�GRV� YHFHV�SRU� VHPDQD�\� VL� VH�
SUHVHQWD�DOWD�KXPHGDG�UHODWLYD�SDUD�HO�
GHVDUUROOR�GH�OD�HQIHUPHGDG�R�VH�GHWHFWH�
HQ�UHJLRQHV�DOHGDxDV��GHEHUiQ�DXPHQWDU�
KDVWD�WUHV�YHFHV�SRU�VHPDQD�

Rutas de vigilancia. /DV� UXWDV� GH�
YLJLODQFLD�VH�HVWDEOHFHQ�FRQ�HO�ÀQ�GH�UHYLVDU�
OHJXPLQRVDV�VLOYHVWUHV�KRVSHGDQWHV�GH� OD�
UR\D�DVLiWLFD�GH�OD�VR\D��HVWDUi�FRQIRUPDGD�
SRU�DO�PHQRV����SXQWRV�GH�YLJLODQFLD��&DGD�
SXQWR� GH� YLJLODQFLD� HVWDUi� FRPSXHVWR�
SRU�JUXSRV�GH���D���SODQWDV��HQ�GRQGH�VH�
EXVFDUi�OD�SUHVHQFLD�GH�VtQWRPDV�R�VLJQRV�
GH�OD�UR\D�DVLiWLFD�GH�OD�VR\D��H[DPLQDQGR�
XQ�PtQLPR�GH����KRMDV�GHO�WHUFLR�LQIHULRU�
GH�FDGD�SODQWD�

/DV�SODQWDV�HQ�FDGD�SXQWR�GH�YLJLODQ-

FLD�GHEHUiQ�VHU�PDUFDGDV�FRQ�DOJ~Q�GLV-
WLQWLYR�FRPR�FLQWDV�GH�SOiVWLFR��OD]R��HWF���
SDUD�GDUOH�VHJXLPLHQWR�GXUDQWH�HO�SHUtRGR�
GH� PRQLWRUHR�� /D� UHYLVLyQ� VH� UHDOL]D� GH�
PDQHUD�FDWRUFHQDO�

/DV�UXWDV�GH�YLJLODQFLD�VHUiQ�GLIHUHQ-

FLDGDV�GH�OD�VLJXLHQWH�PDQHUD�
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��&ODYH�GH�OD�UXWD�GH�YLJLODQFLD��5$6�
59[�3[���GRQGH�

5$6� �5R\D�$VLiWLFD�GH�OD�6R\D�
59 5XWD�GH�9LJLODQFLD�
3 1~PHUR�GH�3XQWR�
; 1~PHUR�~QLFR�GH�LGHQWLÀFDFLyQ�

��&RRUGHQDGDV� JHRJUiÀFDV� �JUDGRV�
GHFLPDOHV��

$OHUWD�ÀWRVDQLWDULD

(Q�DGLFLyQ�D�ODV�DFFLRQHV�GHO�3URJUDPD�GH�
9LJLODQFLD� (SLGHPLROyJLFD� )LWRVDQLWDULD�
SDUD� OD� GHWHFFLyQ� RSRUWXQD� GH� IRFRV�� OD�
'*69� KD� SXHVWR� D� GLVSRVLFLyQ� OD� FRPX-

QLFDFLyQ� S~EOLFD� PHGLDQWH� HO� WHOpIRQR�������
�������������������\�HO�FRUUHR�HOHFWUyQLFR
DOHUWD�ÀWRVDQLWDULD#VHQDVLFD�JRE�P[

Regulatorias

/D�RSHUDFLyQ�GHO�SURJUDPD�VH�EDVD�HQ�OD�
1RUPD� 2ÀFLDO� 0H[LFDQD� 120�����),-
72�������SRU�OD�FXDO�VH�HVWDEOHFHQ�ODV�GLV-
SRVLFLRQHV�SDUD�HO�PDQHMR�\�HOLPLQDFLyQ�GH�
IRFRV�GH� LQIHVWDFLyQ�GH�SODJDV��PHGLDQWH�
HO� HVWDEOHFLPLHQWR� R� UHRUGHQDPLHQWR� GH�
IHFKDV�GH�VLHPEUD��FRVHFKD�\�GHVWUXFFLyQ�
GH�UHVLGXRV��'2)��������

&RQRFHU�HO�FRPSRUWDPLHQWR�GHO�FXOWLYR�
GH� VR\D�� HQ� OR� TXH� VH� UHÀHUH� D� OD� IHFKD�
HQ� TXH� RFXUUH� VX� SHUtRGR� PiV� FUtWLFR�
IUHQWH�D�OD�SODJD��\�SUHVWDU�DWHQFLyQ�D�ODV��������

FRQGLFLRQHV�DPELHQWDOHV� IDYRUDEOHV�SDUD�
VX�PDQLIHVWDFLyQ��FRQVWLWX\HQ�XQD�KHUUD-

PLHQWD�D�WHQHU�HQ�FXHQWD�HQ�HO�PDQHMR�GH�
GLFKR�KRQJR��$ULDV��������

Protección 

Control cultural

/DV� HVWUDWHJLDV� GH� FRQWURO� FXOWXUDO�
UHFRPHQGDGDV� GXUDQWH� \� GHVSXpV� GH� OD�
VLHPEUD�VRQ�UHTXHULGDV�SDUD�FRQWURODU�HO�
GHVDUUROOR�GH� OD�HQIHUPHGDG��VH�VXJLHUH�
VHPEUDU�HQ�VXUFRV�GH����D����FP�GH�VH��
SDUDFLyQ�\�D�GHQVLGDGHV�GH�����+XDVWHFD�
����� ���� \� ����� \� ��� �+XDVWHFD� �����
SODQWDV�SRU�PHWUR�OLQHDO��VH�GHEHQ�HYLWDU�
GHQVLGDGHV�GH�PiV�GH���������SODQWDV�KD�
�7HUiQ� et al��� ������ \� OD� LGHQWLILFDFLyQ�
\� GHVWUXFFLyQ� GH� SODQWDV� KRVSHGHUDV�
\� GH�QDFHQFLD� GH� OD� VR\D�GHVSXpV� GH� OD�
WULOOD� GHO� FLFOR� �*RQ]iOH]�� �������3ORSHU�
\� 'HYDQL� �������� VHxDODQ� TXH� OD� HOLPL-
QDFLyQ� GH� PDOH]DV� SXHGH� UHGXFLU� ORV�
QLYHOHV�GH�LQyFXOR�GHO�KRQJR�

2WUD�PHGLGD�UHFRPHQGDGD�HV�PDQWHQHU�
EXHQRV�QLYHOHV�GH�IyVIRUR�HQ�HO�VXHOR�GLV-
PLQX\HQGR� DVt� OD� LQFLGHQFLD� GH� OD� UR\D�
�3ORSHU� \� 'HYDQL�� ������� $VLPLVPR�� HQ�
DTXHOODV� ]RQDV� FRQ� ULHJR�� HV� SUHIHULEOH�
UHJDU�GXUDQWH�HO�PHGLRGtD��SDUD�IDFLOLWDU�
HO�VHFDGR�GH� ODV�KRMDV��R�ELHQ�GXUDQWH� OD�
QRFKH�� SDUD� QR� H[WHQGHU� HO� Q~PHUR� GH�
KRUDV�GH�URFtR��3ORSHU�\�'HYDQL��������
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6H�KDQ�HVWDEOHFLGR� IHFKDV�GH� VLHPEUD�
\� VH� UHFRPLHQGDQ� YDULHGDGHV� GHVD��
UUROODGDV� SRU� HO� FDPSR� H[SHULPHQWDO� GH�
ODV� +XDVWHFDV� GHO� ,1,)$3�� HVWR� ~OWLPR�
GHELGR�D�TXH�OD�VHYHULGDG�GH�OD�HQIHUPH-

GDG�GHSHQGHUi� GH� OD� YDULHGDG�XWLOL]DGD��
HQWUH� RWURV� IDFWRUHV�� 6H� UHFRPLHQGD�
VHPEUDU� SULPHUR� OD� YDULHGDG� +XDVWHFD�
�����GHVSXpV�OD����������\�SRU�~OWLPR�OD�
+XDVWHFD� ����� HVWDV� FXDWUR� YDULHGDGHV�
GHEHQ� VHPEUDUVH� DQWHV� GHO� ��� GH� MXOLR�
SDUD�HYLWDU�DSOLFDFLRQHV�GH�IXQJLFLGDV�HQ�
HO�SHUtRGR�GH� OOHQDGR�GH�JUDQR� �7HUiQ�et 
al���������

Control Biológico

(O� KRQJR� 8ORFODGLXP� �Urocladium�� \�
ORV�YLUXV� FDSDFHV�GH� LQIHFWDU�D� ODV� UR\DV�
FDXVDGDV� SRU� HO� JpQHUR� Puccinia�� VRQ�
DJHQWHV� GH� FRQWURO� ELROyJLFR� SRWHQFLDOHV�
SDUD� HO� PDQHMR� GH� P. pachyrhizi�� VHJ~Q�
,13$*��������FLWDGR�SRU�)RUPHQWR��������

Control Químico

(O� FRQWURO� TXtPLFR� HV� HO� PpWRGR� PiV�
XWLOL]DGR� SDUD� HO� PDQHMR� GH� HVWD� HQIHU-
PHGDG��UHFRPHQGiQGRVH�OD�DSOLFDFLyQ�GH�
IXQJLFLGDV� DO� IROODMH� FXDQGR� VH� GHWHFWHQ�
ORV�SULPHURV�VtQWRPDV�R�VH�SUHVHQWHQ�ODV�
FRQGLFLRQHV�IDYRUDEOHV�SDUD�VX�GHVDUUROOR�
�*iOYH]�et al����������

(O�PRPHQWR�GH�OD�DSOLFDFLyQ�GH�ORV�IXQ-

JLFLGDV�GHSHQGHUi�GH�TXH�VH�SUHVHQWHQ�ODV�

FRQGLFLRQHV�FOLPiWLFDV�IDYRUDEOHV�SDUD�OD�
HQIHUPHGDG�� OD�SUHVHQFLD�\�VHYHULGDG�GH�
OD� PLVPD�� OD� HGDG� GH� ODV� SODQWDV� \� SRU�
OD� HÀFLHQFLD� GHO� IXQJLFLGD� VHOHFFLRQDGR�
�<RULQRUL� et al��� ������� 3RU� RWUD� SDUWH��
OD� HÀFLHQFLD� GH� FRQWURO� GHSHQGHUi� GHO�
PRPHQWR�GH�OD�DSOLFDFLyQ��OD�VLVWHPDWLFL-
GDG� \� HÀFLHQFLD� GHO� IXQJLFLGD�� HO� HTXLSR�
GH�DSOLFDFLyQ��WLSR�GH�DSOLFDFLyQ��WHUUHVWUH�
R�DpUHD���ERTXLOODV�XWLOL]DGDV��YROXPHQ�GH�
DJXD��WDPDxR�GH�ODV�JRWDV�\�ODV�FRQGLFLRQHV�
FOLPDWROyJLFDV�DO�PRPHQWR�GH�OD�DSOLFDFLyQ�
�<RULQRUL�et al�����������&XDGUR�����

0XFKRV� IXQJLFLGDV� VH� KDQ� HYDOXDGR�
SDUD� HO� FRQWURO� GH� OD� UR\D� DVLiWLFD� GH� OD�
VR\D�� (O� JUXSR� GH� ORV� WULD]ROHV� LQFOX\H�
SURGXFWRV� FRPR� HO� P\FOREXWDQLO�� SURSL-
FRQD]ROH��WHEXFRQD]ROH�\�WHWUDFRQD]ROH��ORV�
FXDOHV� WLHQHQ� FLHUWD� DFWLYLGDG� VLVWpPLFD��
\�PDWDQ�HO�KRQJR�XQD�YH]�TXH�LQIHFWD�ORV�
WHMLGRV� GH� OD� SODQWD�� SRU� OR� TXH� VH� FRQ-

VLGHUDQ� FRPR� FXUDWLYRV�� VH� PXHYHQ� FRQ�
UDSLGH]� D� WUDYpV� GH� OD� KRMD�� SHUR� WLHQHQ�
XQD� UHVLGXDOLGDG� FRUWD�� (O� JUXSR� GH� ODV�
HVWURELOXULQDV� LQFOX\H� DO� S\URFORVWUR��
ELQ�\�DO�D]R[LVWURELQ��ORV�FXDOHV�WDPELpQ�
SUHVHQWDQ� FLHUWD� DFWLYLGDG� VLVWpPLFD��
QR� VRQ� DEVRUELGDV� WDQ� UiSLGR� FRPR� ORV�
WULD]ROHV� \� VH� PXHYHQ� PiV� OHQWR�� VX�
DFWLYLGDG� HV� SUHYHQWLYD�� SRU� OR� TXH� XQD�
YH]� SUHVHQWH� OD� HQIHUPHGDG� SXHGHQ� VHU�
XVDGRV� HQ� FRPELQDFLyQ� FRQ� XQ� WULD]RO��
�0LOHV� et al��� ������ *LHVOHU� \�:HLVVOLQJ��
��������&XDGUR�����
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Cuadro 4.�)XQJLFLGDV�DXWRUL]DGRV�SRU�OD�&2)(35,6�FRPR�XVR�WHPSRUDO�SDUD�HO�FRQWURO�GH�UR\D�GH�OD�
VR\D�3KDNRVSKRUD�SDFK\UKL]L�HQ�0p[LFR��SDUD�HO�FLFOR�3�9�����������

Nombre comercial Registro en México Dosis
Intervalo 

de 
seguridad

$]R[\VWURELQ�
�%$1.,7����6&

56&2�)81*�
����������������

������/�KD������/�KD�HQ�PH]FOD�
FRQ�����/�GH�F\SURFRQD]ROH�

��GtDV

&\SURFRQD]ROH�
�$/72�����6/�

56&2�)81*�
0373-303-052-009

���/�KD������/�KD�HQ�PH]FOD�
FRQ�����/�GH�D]R[\VWURELQ�

���GtDV�

)OXULDGRO�
�32,17(5�����6&�2�
)/875,$)2/�����6&��

56&2�)81*�
����<������������

��������/�KD ���GtDV

3\UDGRVWURELQ�
�+($'/,1(�

56&2�)81*�
�����������������

����P/�KD ���GtDV

(SR[LFRQD]RO��2386� 56&2�)81*�
����������������

����P/�KD ���GtDV

7HEXFFQD]ROH�
�)2/,&85�����(:�

56&2�)81*�
2���������������

���������P/�KD ���GtDV�

0\FOREXWDQLO�
�5D//<���:�R�
($*/(���:�

56&2�)81*�
����������������

����J�KD ��GtD

3URSLFRQD]RO�
�3526$1�����&(�

56&2�)81*�
����������������

����/�KD ���GtDV

(Q�%UDVLO��HQ�iUHDV�FRQ�DOWD�VHYHULGDG�
GH� OD�HQIHUPHGDG�VH� UHFRPLHQGD� LQLFLDU�
ODV�DSOLFDFLRQHV�FXDQGR�HO� FXOWLYR� LQLFLD�
OD� ÁRUDFLyQ� \� OXHJR� GRV� DSOLFDFLRQHV�
SRVWHULRUHV� FRQ� LQWHUYDORV� GH� ��� GtDV�
�%DODUGtQ�� ������� (Q� ÉIULFD� VH� HQFRQWUy�
TXH� FRQ� WUHV� DSOLFDFLRQHV� VH� REWLHQHQ�
ORV� PHMRUHV� UHVXOWDGRV� �/HY\�� ������� HQ�
3DUDJXD\�ORV�PHMRUHV�UHVXOWDGRV�VH�REWX-

YLHURQ�DO�XWLOL]DU�HVWURELOXULQDV�VRODV�R�HQ�
PH]FOD�FRQ�WULD]ROHV��7HUiQ�et al����������

/R�PiV�FRQYHQLHQWH�HV�OD�DSOLFDFLyQ�GH�
OD�PH]FOD�GH�XQ�IXQJLFLGD�SUHYHQWLYR�FRQ�

XQ� FXUDWLYR��'H� UHTXHULUVH�XQD� VHJXQGD�
DSOLFDFLyQ� pVWD� GHEHUi� KDFHUVH� HQ� XQ�
SHUtRGR� HQWUH� ORV� ��� \� ��� GtDV� GHVSXpV�
GH� OD� SULPHUD� DSOLFDFLyQ�� GH� PDQHUD�
TXH� VH� WHQGUtD� XQ� SHUtRGR� GH� SURWHF-
FLyQ� DOUHGHGRU� GH� ��� GtDV�� FRQ� OR� TXH� VH�
SURWHJHUtD� HO� SHUtRGR� GHVGH� ÁRUDFLyQ� D�
PDGXUH]�ÀVLROyJLFD�GH� FXDOTXLHUD�GH� ODV�
YDULHGDGHV�UHFRPHQGDGDV�SDUD�HO�WUySLFR�
PH[LFDQR�� +XDVWHFD� ����� +XDVWHFD� �����
+XDVWHFD� ���� \�+XDVWHFD� ���� �7HUiQ� et 
al��� ������� /D� FRUUHFWD� DSOLFDFLyQ� GH� ORV�
IXQJLFLGDV� HV� IXQGDPHQWDO� SDUD� HO� p[LWR�
HQ�HO�PDQHMR�GH�OD�HQIHUPHGDG��(Q�YLUWXG�
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Cuadro 5.�3URGXFWRV�\�GRVLV�UHFRPHQGDGRV�SDUD�HO�FRQWURO�GH�OD�UR\D�DVLiWLFD�HQ�VR\D�GXUDQWH�HO�FLFOR�
3��9������HQ�ODV�+XDVWHFDV�

Fungicida y dosis por hectárea
Período probable de protección 
(días después de la aplicación)

Incremento de rendimiento 
esperado con respecto a un 

testigo sin tratar (%)
Triazoles

$OWR�����6/������/2

�&\SURFRQD]ROH�
�� 52

)ROLFXU�����(:������/1

�7HEXFRQD]ROH�2
�� ��

)ROLFXU�����(:������/1

�7HEXFRQD]ROH�2
�� ��

2SXV������/1

�(SR[LFRQD]ROH�2
�� 27

2SXV������/1

�(SR[LFRQD]ROH�2
53 51

3RLQWHU�����6&������/1

�)OXWULDIRO�2
�� ��

3RLQWHU�����6&������/1

�)OXWULDIRO�2
�� ��

GH� TXH� HO� REMHWLYR� GH� OD� DSOLFDFLyQ� HV�
WHQHU� XQD� FREHUWXUD� FRQVLGHUDEOH� GH� OD�
SODQWD�\�GHSRVLWDU�OD�FDQWLGDG�VXÀFLHQWH�
GH� SURGXFWR� SDUD� FRQWURODU� OD� HQIHUPH-

GDG�� OD�FDQWLGDG�GH�DJXD�D�XWLOL]DU�SRU�
KHFWiUHD� HV� GH� JUDQ� LPSRUWDQFLD�� DVt�
FRPR� OD� FDOLEUDFLyQ� GHO� HTXLSR� GH� DSOL-
FDFLyQ� �&XDGUR�����(O� WLSR�GH�ERTXLOOD�\�
SUHVLyQ��DVt�FRPR�HO�PRPHQWR�GHO�GtD�HQ�
TXH�VH�DSOLFD��7HUiQ�et al����������

(Q� DSOLFDFLRQHV� WHUUHVWUHV� VH� VXJLHUH�
XVDU� GH� ���� D� ���� /� GH� DJXD�KD� \� HQ���
DSOLFDFLRQHV�DpUHDV�FRPR�PtQLPR����/�KD��
DXQTXH� VH� KD� REVHUYDGR� TXH� ODV� DSOLFD-

FLRQHV� DpUHDV� VRQ� PHQRV� HÀFLHQWHV� TXH�
ODV� DSOLFDFLRQHV� WHUUHVWUHV�� 'H� DFXHUGR�

FRQ�WUDEDMRV�UHDOL]DGRV�HQ�$UJHQWLQD��ODV�
ERTXLOODV� GH� FRQR� KXHFR� �7;���� FRQ� XQ�
YROXPHQ�GH�DSOLFDFLyQ�GH�����/�GH�DJXD�KD�
\�SUHVLyQ�GH���� OLEUDV�SXOJDGD�FXDGUDGD�
IXHURQ�ODV�PiV�DGHFXDGDV��*iOYH]�et al���
������

&RQ�HO�ÀQ�GH�PHMRUDU�OD�FREHUWXUD�GHO�
SURGXFWR� VH� VXJLHUH� OD� XWLOL]DFLyQ� GH� XQ�
SURGXFWR� GLVSHUVDQWH�� 3RU� RWUD� SDUWH�� HV�
UHFRPHQGDEOH�UHDOL]DU�ODV�DSOLFDFLRQHV�HQ�
ODV�SULPHUDV�KRUDV�GHO�GtD��SDUD�HYLWDU�ODV�
KRUDV�GH�PD\RU� FDORU� \�PHQRU�KXPHGDG�
DPELHQWDO�� DVt� WDPELpQ� GHEH� HYLWDUVH�
KDFHU� DSOLFDFLRQHV� FRQ� YLHQWRV� IXHUWHV�
TXH�FDXVHQ�DUUDVWUH�GHO�SURGXFWR��7HUiQ�
et al���������
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Fungicida y dosis por hectárea
Período probable de protección 
(días después de la aplicación)

Incremento de rendimiento 
esperado con respecto a un 

testigo sin tratar (%)

Estrobilurinas
%DQNLW����6&�������/1

�$]R[\VWURELQ�2
�� 25

%DQNLW����6&�������/1

�$]R[\VWURELQ�2
�� 22

+HDGOLQH������/1

�3\UDFORVWURELQ�2
�� 29

+HDGOLQH������/1

�3\UDFORVWURELQ�2
�� ��

Mezclas

2SXV������/1 ��+HDGOLQH������/1

�(SR[LFRQD]ROH���3\UDFORVWURELQ�2
�� ��

$OWR�����6/�������/1 + 

%DQNLW����6&�������/1

�&\SURFRQD]ROH���$]R[\VWURELQ�2
53 ��

3RLQWHU�����6&������/1 +

+HDGOLQH������/1

�)OXWULDIRO���3\UDFORVWURELQ�2
�� ��

3RLQWHU�����6&������/1 +

%DQNLW����6&������/1

�)OXWULDIRO���$]R[\VWURELQ�2
�� ��

11RPEUH�&RP~Q� 21RPEUH�&RPHUFLDO

BIBLIOGRAFÍA

APHIS��������$QLPDO�DQG�3ODQW�+HDOWK�
,QVSHFWLRQ� 6HUYLFH� $3+,6�� 13*$�
'DWD�� Phakopsora pachyrhizi� DXV-
WUDODVLDQ� 6R\EHDQ� 5XVW�� ����� S��
$YDLODEOH� LQ�� ZZZ�DSKLV�XVGD�JRY�
�������������

Arias��1�������&RQGLFLRQHV�DPELHQWDOHV�
SUHGLVSRQHQWHV�SDUD�OD�UR\D�DVLiWLFD�

GH� OD� VRMD� HQ� HO� HVWH� GH�(QWUH�5tRV��
,17$�(($� &HQWUR� 5HJLRQDO� (QWUH�
5tRV������������

%URPÀHOG�� .�5�� ������ 6R\EHDQ� 5XVW��
0RQRJUDSK�,,��6W��3DXO���0Q���8�6�$��
$PHULFDQ�3K\WRSDWKRORJLFDO�6RFLHW\�

CIPF�� ������ 1RUPDV� ,QWHUQDFLRQD-

OHV� SDUD� 0HGLGDV� )LWRVDQLWDULDV������������
'HWHUPLQDFLyQ�GH�OD�VLWXDFLyQ�GH�XQD�
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SODJD�HQ�XQ�iUHD��3XEOLFDFLyQ�QR�����
6HFUHWDUtD� GH� OD� &RQYHQFLyQ� ,QWHU-
QDFLRQDO�GH�3URWHFFLyQ�)LWRVDQLWDULD�
�&,3)��GH�ODV�1DFLRQHV�8QLGDV�

Coker,� &��� .��+XUVW�� 7�� .LUNSDWULFN�� -��
5XSH�� &�� 7LQJOH� \� 0�� 7UHQW�� ������
$VLDQ� 6R\EHDQ� 5XVW�� 8QLYHUVLW\� RI�
$UNDQVDV� &RRSHUDWLYH� ([WHQVLRQ�
6HUYLFH�3ULQWLQJ�6HUYLFHV�����S�

DOF�� ������ 1RUPD� 2ÀFLDO� 0H[LFDQD�
120�����),72������ ´0DQHMR� \� HOL��
PLQDFLyQ� GH� IRFRV� GH� LQIHVWDFLyQ� GH�
SODJDV�� PHGLDQWH� HO� HVWDEOHFLPLHQ-

WR� R� UHRUGHQDPLHQWR� GH� IHFKDV� GH�
VLHPEUD�� FRVHFKD� \� GHVWUXFFLyQ� GH�
UHVLGXRVµ�� &RQVXOWDGR� HQ� OtQHD� HO�
��� GH� QRYLHPEUH� GH� ������ KWWS���
GRI�JRE�P[�QRWDBGHWDOOH�SKS"FRGL-
JR ������	IHFKD �����������

Du Preez��(���1��9DQ�5LM��.��/DZUHQFH��
0��0LOHV�\�5��)UHGHULFN��������)LUVW�
5HSRUW�RI�6R\EHDQ�5XVW��Phakopsora 
Pachyrhizi�� RQ� 'U\� %HDQV� LQ� 6RXWK�
$IULFD��3ODQW�'LVHDVH��������

EPPO�� ������ (XURSHDQ� DQG� 0HGLWHUUD-

QHDQ�3ODQW�3URWHFWLRQ�2UJDQL]DWLRQ��
&RQVXOWDGR�HQ�OtQHD�HO���GH�VHSWLHP-

EUH�GH������HQ��KWWS���ZZZ�HSSR�LQW

EnviroLogix��������4XLFN6WL[�.LW�SDUD�
OD� UR\D� GH� OD� VRMD��&DWiORJR�$6� ����
/7���SS�

FAO��������/D�3URGXFFLyQ�GH�6RMD�HQ�ORV�
7UySLFRV�� (VWXGLR� )$2�� 3URGXFFLyQ�
\� 3URWHFFLyQ� 9HJHWDO�� 1R��� 5RPD��
,WDOLD�

Frederick��5��'���6Q\GHU��&��/���3HWHUVRQ��
*�� /��� \� %RQGH�� 0�� 5�� ������ SRO\-

PHUDVH�FKDLQ�UHDFWLRQ�DVVD\V�IRU�WKH�
GHWHFWLRQ� DQG� GLVFULPLQDWLRQ� RI� WKH�
VR\EHDQ�UXVW�SDWKRJHQV�Phakopsora 
pachyrhizi�DQG�P. meibomiae��3K\WR-

SDWRORJ\���������������$EVWU���

Formento�� $�1�� \� -�� GH� 6RX]D�� ������
+RVSHGDQWHV� GH� OD� UR\D� DVLiWLFD� GH�
OD� VRMD� �Phakopsora pachyrhizi���
,17$�(($� &HQWUR� 5HJLRQDO� (QWUH�
5tRV������������

Gálvez� 0�5��� +�)�� 9LQFLJXHUUD�� :��
5RGUtJXH]�� 6�� 6HEDWp�� (�$�� 6ROGLQL��
0�$��'HYDQL��,�/��2OHD�\�/�'��3ORSHU��
������(YDOXDFLyQ�GH� OD�SHQHWUDFLyQ�
GHO� DVSHUMDGR� SURGXFLGR� SRU� GL��
IHUHQWHV� ERTXLOODV� HQ� DSOLFDFLRQHV�
WHUUHVWUHV� RULHQWDGDV� DO� FRQWURO� GH�
OD� UR\D� GH� OD� VRMD�� (VWDFLyQ� ([SH��
ULPHQWDO� $JURLQGXVWULDO� ´2ELVSR�
&RORPEUHVµ�� 7XFXPiQ� $UJHQWLQD��
3XEOLFDFLyQ�HVSHFLDO�1���������SS�

Gálvez�0�5��� /�'�� 3ORSHU�� 9��*RQ]iOH]��
$�� 5RMDV�� 6�� 5XL]�� :�� 5RGUtJXH]� \�
0�5�� 'HYDQL�� ������ (YDOXDFLyQ� GH�
IXQJLFLGDV�SDUD�HO�FRQWURO�GH�OD�UR\D�
GH� OD� VRMD� HQ� 7XFXPiQ� GXUDQWH� OD�
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FDPSDxD� ��������� (VWDFLyQ� ([SHU-
LPHQWDO� $JURLQGXVWULDO� ´2ELVSR�
&RORPEUHVµ�� 7XFXPiQ� $UJHQWLQD��
$FWDV�GHO�0HUFRVRMD����������S�

Giesler -�/�� \� 7�-�� :HLVVOLQJ�� ������
)XQJLFLGHV�WR�PDQDJH�VR\EHDQ�UXVW��
:KDW�DUH�WKH�GLIIHUHQFHV��1HE*XLGH��
8QLYHUVLW\� RI� 1HEUDVND�� 1HE)DFW�
6HULHV�1R��1)�����81/�&RRSHUDWLYH�
([WHQVLRQ�6HUYLFH���S�

González� *�5�� ������ /D� UR\D� DVLiWLFD�
GH� OD� VR\D�� XQD� QXHYD� DPHQD]D� À-

WRVDQLWDULD��$1,$0(��'LVSRQLEOH�HQ��
KWWS���SRUWDO�DQLDPH�FRP�LPSB����
VKWPO��������������

Hartman� *�/��� :DQJ� 7�&��� +\PRZLW]�
7�� ������ 6RXUFHV� RI� UHVLVWDQFH� WR�
VR\EHDQ� UXVW� LQ� SHUHQQLDO� Glycine 

VSHFLHV�� 3ODQW� 'LVHDVH�� ����������
399.

Hartman�� *�/�� ������ +LJKOLJKWV� RI�
VR\EHDQV� UXVW� UHVHDUFK�DW�DQ�$VVLDQ�
YHJHWDEOH� UHVHDUFK� DQG� GHYHORSPHQW�
FHQWHU��,Q�SURFHHGLQJ�RI�WKH�VR\EHDQ��
5XVW� :RUNVKRS�� 6LQFODLU�� -�%�� DQG�
+DUWPDQ��*��/���HGV��8UEDQD�,/������
DXJXVW�������9RO��,�&ROOHJH�RI�DJULFXO-
WXUDO�� &RQVXPHU� DQG� HQYLURQPHQWDO�
6FLHQFHV��1DWLRQDO�6R\EHDQ�5HVHDUFK�
/DERUDWRU\��3S��������

Hartman�� *�/��� 0�5�� 0LOHV�� \� 5�'��
)UHGHULFN�� ������ %UHHGLQJ� IRU�����������������

UHVLVWDQFH�WR�VR\EHDQ�UXVW��3ODQW�'LV��
������²����

Hernández� -�5�� ������ ,QYDVLYH� )XQJL��
$VLDQ� VR\EHDQ� UXVW�� 6\VWHPDWLF�
0\FRORJ\� DQG� 0LFURELRORJ\� /DER-

UDWRU\�� $56�� 86'$�� 'LVSRQLEOH� HQ��
KWWS���QW�DUV�JULQ�JRY�VEPOZHE�IXQJL�
LQGH[�FIP��������������

Ivancovich��$��\�%RWWD��*��������/D�UR\D�
GH� OD� VRMD� HQ� OD� $UJHQWLQD�� ,17$�
3HUJDPLQR��5LYDGDYLD�������������S����
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