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8QLYHUVLGDGH�GH�6mR�3DXOR��%ROVLVWD�&13T��H�PDLO��DOLQH#HVDOT�XVS�EU��7HO�����������������
'XUYDO� '285$'2� 1(72�� 3URIHVVRU� GR� 'HSDUWDPHQWR� GH� 3URGXomR� 9HJHWDO�� (6$/4�
8QLYHUVLGDGH� GH� 6mR� 3DXOR�� &�� 3�� ��� 3LUDFLFDED�� 63�� ������������ %ROVLVWD� &13T�� H�PDLO�
GRXUDGR#HVDOT�XVS�EU���7HO�����������������

5(6802� 1DV�~OWLPDV�GpFDGDV��JHQHV�GD�EDFWpULD�%DFLOOXV�WKXULQJLHQVLV �%W��TXH�FRGLILFDP�SDUD�D
SURGXomR� GH� SURWHtQDV� LQVHWLFLGDV� WrP� VLGR� LQFRUSRUDGRV� HP� HVSpFLHV� GH� SODQWDV� FXOWLYDGDV� WDLV
FRPR�PLOKR�� DOJRGmR�� FDQROD� H� EDWDWD��$V� SODQWDV�PRGLILFDGRV� FRP� D� LQVHUomR� GH� WDLV� JHQHV� VmR
FKDPDGDV� SODQWDV� WUDQVJrQLFDV� LQVHWLFLGDV�� 8P� GRV� SULQFLSDLV� ULVFRV� DPELHQWDLV� DVVRFLDGRV� jV
FXOWXUDV� LQVHWLFLGDV� p� D HYROXomR� GH� UHVLVWrQFLD� HP� SUDJDV�DOYR�� SURFHVVR� JRYHUQDGR� SRU� IDWRUHV
JHQpWLFRV� H� ELRHFROyJLFRV� TXH� VH� LQWHU�UHODFLRQDP�� 8P� GRV� SDUkPHWURV�FKDYH� TXH� LQIOXHQFLDP� R
ULWPR�GH�HYROXomR�GH�UHVLVWrQFLD�p�D�IUHT�rQFLD�LQLFLDO�GR�DOHOR�GH�UHVLVWrQFLD�QD�SRSXODomR�GD�SUDJD�
DOYR� �)UHT,QLFLDO���'HYLGR�j�FRPSOH[LGDGH�GD� HYROXomR�GD� UHVLVWrQFLD�� H[SHULPHQWRV�SDUD� HVWXGDU
VXD�HYROXomR�HP�ODUJD�HVFDOD�VmR�SUDWLFDPHQWH�LPSRVVtYHLV��0RGHORV�PDWHPiWLFRV�GH�VLPXODomR�WrP
VLGR�XWLOL]DGRV�SDUD�HVWLPDU�D�IUHT�rQFLD�GR�DOHOR�GH�UHVLVWrQFLD��)UHT5��DR�ORQJR�GDV�JHUDo}HV�GD
SUDJD�� &RPR� D� LQIRUPDomR� VREUH� RV� SDUkPHWURV� GHVVHV� PRGHORV� WrP� DOWR� JUDX� GH� LQFHUWH]D
DVVRFLDGR�� XPD� DERUGDJHP� UHDOtVWLFD� GR� SURFHVVR� p� D� FDUDFWHUL]DomR� GH� DOJXQV� GHVVHV� SDUkPHWURV
FRPR� YDULiYHLV� DOHDWyULDV�� (VVD� DERUGDJHP� SRVVLELOLWD� HVWLPDU� R� ULVFR� GH� UHVLVWrQFLD�� LVWR� p�� D
SUREDELOLGDGH�GH�)UHT5 H[FHGHU�XP�YDORU�FUtWLFR��1HVWH�WUDEDOKR��R�ULVFR�GH�UHVLVWrQFLD�IRL�HVWLPDGR
XWLOL]DGR� R� PRGHOR� GH� &DSULR� WUDWDQGR� R� SDUkPHWUR� )UHT,QLFLDO FRPR� YDULiYHO� DOHDWyULD�� 2V
REMHWLYRV�GHVWH�WUDEDOKR�IRUDP���L��GLVFXWLU�R�XVR�GH�DQiOLVH�GH�LQFHUWH]DV�QR�FRQWH[WR�GD�HVWLPDomR
GR� ULVFR� GH� UHVLVWrQFLD� XWLOL]DQGR�PRGHORV� GHWHUPLQtVWLFRV� GH� VLPXODomR� H� �LL�� DYDOLDU� R� HIHLWR� GH
GLIHUHQWHV� GLVWULEXLo}HV� GH�)UHT,QLFLDO� VREUH� DV� HVWLPDWLYDV� GH� ULVFR� GH� UHVLVWrQFLD�� 2V� UHVXOWDGRV
LQGLFDUDP�TXH�DV�HVWLPDWLYDV�GH�ULVFR�IRUDP�DIHWDGDV�SHOD�HVFROKD�GD�GLVWULEXLomR�GH�)UHT,QLFLDO�

3DODYUDV�FKDYH��FXOWXUDV�%W��PRGHODJHP��DQiOLVH�GH�LQFHUWH]DV��DQiOLVH�GH�ULVFR�

�([WUDtGR�GD�WHVH��GRXWRUDGR��D�VHU�GHIHQGLGD�SHOD�SULPHLUD�DXWRUD�
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���,1752'8d2
1DV� ~OWLPDV� GpFDGDV�� JHQHV� RULXQGRV� GD� EDFWpULD� GH� VROR�%DFLOOXV� WKXULQJLHQVLV �%W��� TXH

FRGLILFDP�D�VtQWHVH�GH�SURWHtQDV� LQVHWLFLGDV�� WrP�VLGR�LQFRUSRUDGRV�DWUDYpV�GH�HQJHQKDULD�JHQpWLFD
HP�HVSpFLHV� FXOWLYDGDV� WDLV� FRPR�PLOKR�� DOJRGmR�� FDQROD� H� EDWDWD��$V� SODQWDV�PRGLILFDGDV� FRP�D
LQVHUomR�GH� WDLV�JHQHV� VmR� FKDPDGDV�SODQWDV� WUDQVJrQLFDV� LQVHWLFLGDV� �$QGRZ�H�+XWFKLVRQ��������
8P�GRV�SULQFLSDLV�ULVFRV�DPELHQWDLV�DVVRFLDGRV�jV�FXOWXUDV�WUDQVJrQLFDV�LQVHWLFLGDV�p�D�HYROXomR�GH
UHVLVWrQFLD� HP� SUDJDV�DOYR�� 5HVLVWrQFLD� GH� XP� RUJDQLVPR� D� XP� DJHQWH� Wy[LFR� p� GHILQLGD� FRPR� D
FDSDFLGDGH�DGTXLULGD�SRU�PHLR�GH�XP�SURFHVVR�HYROXWLYR��GH�HVVH�RUJDQLVPR�VREUHYLYHU�HP�UHVSRVWD
j�SUHVVmR�GH�VHOHomR�LPSRVWD�SHOD�H[SRVLomR�D�HVVH�DJHQWH��$�HYROXomR�GD�UHVLVWrQFLD�D�WR[LQDV�%W
H[SUHVVDV�HP�SODQWDV�WUDQVJrQLFDV��QXPD�SRSXODomR�GH�LQVHWRV��p�DIHWDGD�SRU�XP�JUDQGH�Q~PHUR�GH
IDWRUHV� ELRHFROyJLFRV� TXH� VH� LQWHU�UHODFLRQDP�� 'HYLGR� j� FRPSOH[LGDGH� GHVVH� SURFHVVR�
H[SHULPHQWRV�SDUD�HVWXGDU�VXD�HYROXomR�HP�ODUJD�HVFDOD�VmR�SUDWLFDPHQWH�LPSRVVtYHLV��3HFN�HW�DO��
�������0RGHORV� GH� VLPXODomR� � FRQVWLWXHP� XPD� GDV� SRXFDV� DERUGDJHQV� FRP� ULJRU� FLHQWtILFR� TXH
SHUPLWHP� LQWHJUDU� WRGD� D� LQIRUPDomR� ELRHFROyJLFD� GLVSRQtYHO� SDUD� HVWXGR� GD� HYROXomR� GD
UHVLVWrQFLD�

2V�PRGHORV�TXH�VLPXODP�D�HYROXomR�GD�UHVLVWrQFLD�GH�LQVHWRV�D�FXOWXUDV�WR[LQDV�%W�EDVHLDP�
VH� HP� IXQGDPHQWRV� WHyULFRV� GH� HFRORJLD� H� JHQpWLFD� GH� SRSXODo}HV� H� UHTXHUHP� LQIRUPDomR� VREUH
SDUkPHWURV�FRPR�IUHT�rQFLD�LQLFLDO�GH�DOHORV�GH�UHVLVWrQFLD��H[SUHVVmR�JrQLFD�H�DGDSWDELOLGDGH�GRV
GLIHUHQWHV� JHQyWLSRV� GD� SUDJD��&RPR� D� LQIRUPDomR� VREUH� RV� SDUkPHWURV� GHVVHV�PRGHORV� WHP� DOWR
JUDX�GH�LQFHUWH]D�DVVRFLDGR��XPD�DERUGDJHP�UHDOtVWLFD�GR�SURFHVVR�UHTXHU�R�XVR�GH�IHUUDPHQWDV�TXH
FRQVLGHUHP�R�FDUiWHU�HVWRFiVWLFR�GH�WDO�LQIRUPDomR�

0RGHORV� HVWRFiVWLFRV� H[SOLFLWDPHQWH� HVSDFLDLV� WrP� VLGR� GHVHQYROYLGRV� SDUD� VLPXODU� D
HYROXomR� GD� UHVLVWrQFLD�� 1HVVHV� PRGHORV�� D� VLPXODomR� p� IHLWD� SDUD� XPD� iUHD� VXEGLYLGLGD� HP
TXDGUtFXODV��2V�HYHQWRV�UHODFLRQDGRV�j�ELRHFRORJLD�GD�SUDJD�DOYR��WDLV�FRPR�RYLSRVLomR�H�GLVSHUVmR
VmR�WUDWDGRV�FRPR�HYHQWRV�HVWRFiVWLFRV�HP�FDGD�TXDGUtFXOD�GD�iUHD�FRQVLGHUDGD��(P�VLWXDo}HV�RQGH
H[LVWH�SRXFD�LQIRUPDomR�GLVSRQtYHO�VREUH�HVVHV�SDUkPHWURV�GD�SUDJD��SULQFLSDOPHQWH�UHODFLRQDGD�j
FDUDFWHUL]DomR� HVSDFLDO� GHWDOKDGD� GD� GLVSHUVmR�� R� XVR� GH� WDLV� PRGHORV� p� LQYLiYHO�� 0RGHORV
GHWHUPLQtVWLFRV�PHQRV�FRPSOH[RV��&DSULR���������PHVPR�FRP�SRXFRV�SDUkPHWURV��DLQGD�UHTXHUHP
LQIRUPDo}HV�TXH��GHSHQGHQGR�GR�HVWiJLR�GH�FRQKHFLPHQWR�VREUH�D�SUDJD��SRGHP�VHU�H[WUHPDPHQWH
LQFHUWDV��$�IUHT�rQFLD�LQLFLDO�GR�DOHOR�GH�UHVLVWrQFLD�QD�SRSXODomR�GD�SUDJD�DOYR��)UHT,QLFLDO��p�XP
GRV�SDUkPHWURV�FKDYH�GRV�PRGHORV�TXH�VLPXODP�D�HYROXomR�GD�UHVLVWrQFLD��R�SURFHVVR�RFRUUHUi�PDLV
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UDSLGDPHQWH�� TXDQGR� D� )UHT,QLFLDO IRU� DOWD�� PDV� HVVD� UHODomR� QmR� p� OLQHDU�� 7UDEDOKRV� UHFHQWHV
VXJHUHP�TXH��SHOR�PHQRV�HP�DOJXPDV�HVSpFLHV�GH�OHSLGySWHURV�GHYH�VHU�GD�RUGHP�GH����� D������

8PD�DERUGDJHP�TXH�SRVVLELOLWD�LQFRUSRUDU�R�FDUiWHU�HVWRFiVWLFR�GRV�SDUkPHWURV�GH�PRGHORV
GHWHUPLQtVWLFRV� p� D DQiOLVH� GH� LQFHUWH]DV�� 'H� XP�PRGR� JHUDO�� D� DQiOLVH� GH� LQFHUWH]DV� XWLOL]D� XP
FRQMXQWR�GH�SDUkPHWURV�GH�HQWUDGD�HVWRFiVWLFRV��XP�PRGHOR�TXH�LQWHJUD�D�LQIRUPDomR�FRQWLGD�QHVVHV
SDUkPHWURV� H� VXDV� LQWHU�UHODo}HV� H� SHUPLWH� REWHU�� DWUDYpV� GH� SURFHVVRV� LWHUDWLYRV�� GLVWULEXLo}HV� GH
SUREDELOLGDGH�GDV�YDULiYHLV�GH�VDtGD��(VVDV�GLVWULEXLo}HV��VmR�XWLOL]DGDV�SDUD�GHVFUHYHU�R�UDQJH GDV
SRWHQFLDLV�VDtGDV�GR�VLVWHPD�RX�DLQGD� HVWLPDU�D�SUREDELOLGDGH�GH�TXH�XPD�VDtGD� H[FHGD�XP�YDORU
FUtWLFR�SUHHVWDEHOHFLGR�

2V�REMHWLYRV�GHVWH�WUDEDOKR�IRUDP���L��GLVFXWLU�R�XVR�GH�DQiOLVH�GH�LQFHUWH]DV�QR�FRQWH[WR�GD
HVWLPDomR�GR� ULVFR�GH� UHVLVWrQFLD�XWLOL]DQGR�PRGHORV� GHWHUPLQtVWLFRV�GH� VLPXODomR�H� �LL�� DYDOLDU�R
HIHLWR�GH�GLIHUHQWHV�GLVWULEXLo}HV�GH�SUREDELOLGDGH�XWLOL]DGDV�SDUD�FDUDFWHUL]DU�D�LQFHUWH]D�DVVRFLDGD
DR�SDUkPHWUR�)UHT,QLFLDO VREUH�DV�HVWLPDWLYDV�GH�ULVFR�GH�UHVLVWrQFLD�

���'(6(192/9,0(172
2�PRGHOR�HVFROKLGR�SDUD�LQFRUSRUDomR�GH�LQFHUWH]DV�IRL�R�PRGHOR�GHWHUPLQtVWLFR�GH�&DSULR

�&DSULR��������TXH�HVWLPD�D�IUHT�rQFLD�GR�DOHOR�TXH�FRQIHUH�UHVLVWrQFLD�j�WR[LQD�%W�QD�SRSXODomR�GH
XPD� SUDJD�DOYR�� DR� ILQDO� GH� FDGD� JHUDomR�� FRP� EDVH� HP� LQIRUPDo}HV� VREUH� IUHT�rQFLD� LQLFLDO� GR
DOHOR�5 �)UHT,QLFLDO���tQGLFHV�GH�VREUHYLYrQFLD�QD�IDVH�LPDWXUD�GRV�GLIHUHQWHV�JHQyWLSRV�GD�SUDJD��QD
FXOWXUD�WUDQVJrQLFD�H�R�FRHILFLHQWH�GH�HQGRJDPLD�QD�SRSXODomR�GD�SUDJD�

$�GLVWULEXLomR�GH�)UHT,QLFLDO QXPD�SRSXODomR�ILFWtFLD�GD�EURFD�HXURSpLD�GR�FROPR��2VWULQLD
QXELODOLV�� IRL� SDUDPHWUL]DGD� FRP� EDVH� HP� LQIRUPDo}HV� GH� $QGRZ� 	� $OVWDG �������� )RUDP
VLPXODGRV�FLQFR�PLO�YDORUHV�GH�)UHT,QLFLDO�XWLOL]DQGR�D�IXQomR�5$1125�GR�6$6�6\VWHP��6$6�

,QVWLWXWH� ������ FRQIRUPH� GHVFULWR� HP� 0DLD� H� 'XUYDO� �������� $R� ILQDO� GH� FDGD� JHUDomR�� IRUDP
FRQVWUXtGDV�DV�GLVWULEXLo}HV�GH�SUREDELOLGDGH�HPStULFDV�SDUD�)UHT5��2�PHVPR�SURFHVVR�IRL�UHSHWLGR
SDUD� XPD� GLVWULEXLomR� /RJQRUPDO�� 8WLOL]DQGR� HVVDV� GLVWULEXLo}HV� HPStULFDV�� IRL� HVWLPDGD� D
SUREDELOLGDGH�GH�)UHT5 H[FHGHU�XPD�IUHT�rQFLD�FUtWLFD�GH������DR�ILQDO�GH�FDGD�JHUDomR�GD�SUDJD��
FRQVLGHUDQGR�DV�GLVWULEXLo}HV�1RUPDO�RX�/RJQRUPDO�SDUD�)UHT,QLFLDO�

$V�HVWLPDWLYDV�GR�ULVFR�GH�UHVLVWrQFLD�FRQVLGHUDQGR�D�GLVWULEXLomR�1RUPDO�SDUD�)UHT,QLFLDO
IRUDP� VHPSUH� VXSHULRUHV� jTXHODV� FRQVLGHUDQGR� D� GLVWULEXLomR� /RJQRUPDO�� (P� VLWXDo}HV� GHVVD
QDWXUH]D��RQGH�R�REMHWLYR�p�D REWHQomR�GH�HVWLPDWLYDV�GH�ULVFR��R�WLSR�GH�GLVWULEXLomR�XWLOL]DGR�SDUD
FDUDFWHUL]DU�D�LQFHUWH]D�DVVRFLDGD�DRV�SDUkPHWURV�GRV�PRGHORV�p�IXQGDPHQWDO�SRLV�DV�SUREDELOLGDGHV
DVVRFLDGDV� D� YDORUHV� H[WUHPRV� LQIOXHQFLDP� IRUWHPHQWH� DV� HVWLPDWLYDV� GH� ULVFR�� 3DUkPHWURV
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FDUDFWHUL]DGRV�SRU�GLVWULEXLo}HV�FRP�PHGLGDV�GH� WHQGrQFLD�FHQWUDO�VLPLODUHV��PDV�GLIHUHQWHV�JUDXV
GH�DVVLPHWULD��SRGHP�UHVXOWDU�HP�HVWLPDWLYDV�GH�ULVFR�PXLWR�GLYHUVDV��8PD�LPSRUWDQWH�FDUDFWHUtVWLFD
GHVVD�DERUGDJHP�p�TXH�D�LQFHUWH]D�DVVRFLDGD�D�XP�GHWHUPLQDGR�SDUkPHWUR�SRGH�VHU�IHLWD�FRP�EDVH
QD� LQIRUPDomR� GH� HVSHFLDOLVWDV�� ,VVR� p� SDUWLFXODUPHQWH� LPSRUWDQWH� QD� DYDOLDomR� GH� ULVFR� GD
UHVLVWrQFLD�D�WR[LQDV�%W�RQGH�Ki�HVFDVVH]�GH�UHVXOWDGRV�H[SHULPHQWDLV�VREUH�RV�SDUkPHWURV�JHQpWLFRV
H�ELRHFROyJLFRV�GD�PDLRULD�GDV�SUDJDV�DOYR��$�DERUGDJHP�DTXL�DSUHVHQWDGD�SHUPLWH�D�REWHQomR�GH
HVWLPDWLYDV� GH� ULVFR�� R� TXH� QmR� p� SRVVtYHO� FRP� R� PHUR� XVR� GH� PRGHORV� GHWHUPLQtVWLFRV�� (VVDV
HVWLPDWLYDV�VmR�H[SUHVVDV�FRPR�D�SUREDELOLGDGH�GH�)UHT5 H[FHGHU�XPD�IUHT�rQFLD�FUtWLFD��DR�LQYpV
GH�LQIRUPDU�DSHQDV�R�YDORU�PpGLR�GH�)UHT5� 8WLOL]DQGR�HVVH�FRQMXQWR�GH�IHUUDPHQWDV��HVWUDWpJLDV�GH
PDQHMR�GD�UHVLVWrQFLD�SRGHP�VHU�GHILQLGDV�EXVFDQGR�PLQLPL]DU�R�ULVFR�GH�HYROXomR�GD�UHVLVWrQFLD�

���&21&/86®(6
2V�UHVXOWDGRV�GDV�VLPXODo}HV�LQGLFDUDP�TXH�DV�HVWLPDWLYDV�GH� ULVFR�VmR�DOWDPHQWH�DIHWDGDV

SHOD�HVFROKD�GD�GLVWULEXLomR�GH�)UHT,QLFLDO��$�DQiOLVH�GH�LQFHUWH]DV�GH�PRGHORV�GHWHUPLQtVWLFRV�TXH
VLPXODP�D� HYROXomR�GH� UHVLVWrQFLD�SHUPLWH�� �L�� FDUDFWHUL]DU� D� LQFHUWH]D�XWLOL]DQGR�GLVWULEXLo}HV� GH
SUREDELOLGDGH� EDVHDGDV� QD� LQIRUPDomR� GH� HVSHFLDOLVWDV� RX� HP� GDGRV� H[SHULPHQWDLV�� �LL�� TXH� D
HYROXomR�GR�FRQKHFLPHQWR�VREUH�RV�SDUkPHWURV�GR�PRGHOR�VHMD�LQFRUSRUDGD��DOWHUDQGR�VH�DV�IXQo}HV
GH�GLVWULEXLomR�GH�SUREDELOLGDGH�TXH�RV�FDUDFWHUL]DP���LLL��TXDQWLILFDU�ULVFR�GH�UHVLVWrQFLD��H[SUHVVR
FRPR�D�SUREDELOLGDGH�GH�)UHT5 H[FHGHU�XPD�IUHT�rQFLD�FUtWLFD�SUHHVWDEHOHFLGD�H��LY��D�FRPSDUDomR
GH�HVWUDWpJLDV�GH�PDQHMR�GD�UHVLVWrQFLD�FRP�EDVH�HP�HVWLPDWLYDV�GH�ULVFR�UHODWLYR�

���%,%/,2*5$),$
$1'2:�� '�$��� $/67$'�� '�1�� )�� 6FUHHQ� IRU� 5DUH� 5HVLVWDQFH� $OOHOHV�� -RXUQDO� RI� (FRQRPLF

(QWRPRORJ\� Y�����Q����S���������������
$1'2:��'�$���+87&+,621��:��'��%W�FRUQ�UHVLVWDQFH�PDQDJHPHQW��,Q��0��0HOORQ�DQG�-��5LVVOHU

�HGV��� 1RZ� RU� QHYHU�� VHULRXV� QHZ� SODQV� WR� VDYH� D� QDWXUDO� SHVW� FRQWURO�� 8QLRQ� RI
&RQFHUQHG�6FLHQWLVWV��&DPEULGJH��0$��S�������������

&$35,2�� 0�� $�� 1RQ� UDQGRP� PDWLQJ� PRGHO�� �ZZZ�PVVWDWH�HGX�(QWRPRORJ\�3J-DYD�,/6,
PRGHO�KWPO�������

0$,$��$��+��1���'285$'2�1(72��'��5HVLVWrQFLD��GH�SUDJDV�DOYR�j�WR[LQD�%W�H[SUHVVD�HP�PLOKR
WUDQVJrQLFR��PRGHOR�SDUD�TXDQWLILFDomR�GH�ULVFR��,Q��&RQJUHVVR�%UDVLOHLUR�GH�0LOKR�H�6RUJR�����
)ORULDQySROLV��6&��������5HVXPRV�H[SDQGLGRV����)ORULDQySROLV�;;,9�&%06�������

http://www.msstate.edu/Entomology/PgJava/ILSmodel.html
http://www.msstate.edu/Entomology/PgJava/ILSmodel.html
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3(&.��6��/���*28/'�� )���(//1(5��3�� 6�� 6SUHDG� RI� UHVLVWDQFH� LQ� VSDWLDOO\� H[WHQGHG� UHJLRQV� RI
WUDQVJHQLF� FRWWRQ�� LPSOLFDWLRQV� IRU� PDQDJHPHQWRI� +HOLRWKLV� YLUHVFHQV �/HSLGRSWHUD�
1RFWXLGDH���-RXUQDO�RI�(FRQRPLF�(QWRPRORJ\� Y�����Q����S������������

6$6� ,QVWLWXWH� ,QF��6$6�)XQFWLRQV�8VHUV�*XLGH�� YV�� ������ (GLWLRQ��&DU\��1&�� 6$6� ,QVWLWXWH� ,QF�
�����
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