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Abstract: The transgenic traits have been engineered into maize include resistance to insect pests, tolerance to

herbicides, tolerance to drought, male sterility, elevated levels of lysine and expressing a heat stable alpha—amylase

enzyme. We reviewed the methods for transformation, the genes and traits introduced into maize, the approaches for

stacking multiple—transgenes, the common traits of transgenic maize in the US market, the detection of genetically

modified maize, and insect resistance management strategies of Bt maize. We discussed the issues in the management

of expired genes after 2014, and the trends in genetically-modified maize development.
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Table 1 Transgenes and traits used in commercial maize production
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Note: BCW, Black cut worm; CEW, Corn ear worm; CRW, Corn root worm; CBS, Corn stalk borer; ECB, European corn borer; FAW, Fall army worm ;

SWCB, Southwestern corn borer; WBC, Western bean cut worm. The same below.
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Table 2 The common traits of transgenic maize in the US market

AR AL T REFER o bl s FER WBREN RS XER
Trademark Event Gene Target pest above ground Target pest ~ Tolerantto  Refuge
below ground ~ herbicide  requirement
Agrisure GT GA21 epsps GT
Agrisure CB/LL BT11 crylAb pat LL
Agrisure GT/CB/LL BT11 x GA21 crylAb .epsps \pat Hi ECB; 91l CEW GT.LL 20%
FAW .CSB
Agrisure RW MIR604 mery3A CRW 20%
Agrisure GT/RW MIR604 x GA21 mery3A \epsps CRW GT 20%
Agrisure CB/LL/RW  BT11 x MIR604 crylAb .mery3A \pat Hi ECB; 91l CEW CRW LL 20%
FAW .CSB
Agrisure 3100 BT11 x MIR162 x MIR604
Agrisure 3000GT BT11 x MIR604 x GA21 eryIAb .mery3A | Bt ECB; il CEW . CRW GT.LL 20%
epsps \pat FAW .CSB
Agrisure Viptera 3110 Event 3272 x BT11 x amy797E crylAb Pt BCW .CEW .ECB, GT.LL 20%
(BT o - JEREF)  MIR 604 x GA21 Vip3A .epsps pat FAW ,WBC.CSB
Agrisure Viptera 3111 BT11 x MIR 162 x GA21  erylAb mery3A wip3A . 4 BCW .CEW .ECB., CRW GT.LL 20%
epsps \pat FAW WBC.CSB
Agrisure 3122 BT11 x MIR 162 x crylAb crylF, mery3A . $L BCW .ECB.FAW | CRW GT.LL 5%
MIR 604 x TC1507 x GA21  ¢ry34AbI cry35Ab1,  WBC; | CEW
epsps \pat CSB
Herculex I TC1507 erylF pat Pt BCW .ECB.FAW , LL 20%
WBC; il CEW
Herculex I/RR2 TC1507 x NK603 crylF. pat .Cp4 epsps L BCW ECB.FAW , LL.RR2 20%
WBC; #ii] CEW
Herculex RW DAS-59122-7 cry34Ab1 .cry35Ab1 pat CRW LL 20%
Herculex RW/RR2 DAS-59122-7 x NK603  cry34Ab1 .cry35Ab1 . CRW LL.RR2 20%
pat .Cp4 epsps
Herculex XTRA TC1507 x DAS-59122—7  crylF.cry34Ab1 . #L BCW .ECB . FAW CRW LL 20%
cry35Ab1 pat WBC; il CEW
Herculex XTRA/RR2 ~ DAS-59122-7 x TC1507 x  crylF.cry34Ab1 $i BCW .ECB.FAW CRW LL.RR2 20%
NK603 cry35Ab1 pat .Cp4 epsps WBC;#Iii| CEW
Optimum Intrasect TC1507 x MON 810 x erylFoeryIAb pat | Hi BCW .ECB.FAW LL.RR2 5% ~20%
NK603 Cp4 epsps WBC; il CEW .CSB
Optimum AcreMax EHS EN EH A Ak 5%IR %
Optimum AcreMax RW ] Herculex RW/RR2 cry34Ab1 .cry35Ab1 pat CRW LL.RR2  10%iR3
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AR AL hRg A Bt 13 s FER WBREN X ER
Trademark Event Gene Target pest above ground Target pest ~ Tolerantto  Refuge
below ground ~ herbicide  requirement
Optimum AcreMax 1 [A] HX/RR2 XTRA crylFery34Ab1 . L BCW .ECB . FAW , CRW LL.RR2 10%1F:%¢
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MON 810 x NK603 crylAb pat .Cp4 epsps  WBC;{if] CEW.CSW
Optimum AcreMax Xtra [d] |- I I [ I Il I A I 10%iF3%
Roundup Ready Maize 2 NK603 CP4 epsps RR2
YieldGard Maize Borer MONS10 erylAD Bt ECB; il CEW . 20%
FAW .CSB
YieldGard Maize NK603 x MON810 eryIAb .CP4 epsps Bt ECB; il CEW . RR2 20%
Borer/RR2 FAW .CSB
YieldGard Root Worm ~ MON863 cry3Bb1 CRW 20%
YieldGard Root MONB863 x NK603 cry3Bb1.CP4 epsps CRW RR2 20%
Worm/RR2
YieldGard Plus MON863 x MON810 crylAb .cry3Bbl ?T;“];CB s CEW, CRW 20%
YieldGard Plus/RR2 ~ MON863 x MON810 x erylAb cry3Bb1 Bt ECB; il CEW . CRW RR2 20%
NK603 CP4 epsps FAW
YieldGard VT Root MON88017 crylAb (Cry3Bb1 CRW RR2 20%
Worm/RR2
YieldGard VT Triple ~ MON810 x MON88017 crylAb . cry3Bb1 Hi ECB; 91l CEW CRW RR2 20%
FAW
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Note: GT, Glyphosate tolerant; LL, Liberty link(glufosinate tolerant); RR2, Roundup ready(glyphosate tolerant).
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