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ABSTRACT. This paper reviews current status of weed control practices in herbicide-resistant crops to examine
weed management strategies in cope with cropping herbicide-resistant crops in the near future. Herbicide-resistant
crops were rapidly adopted weed management technologies due to broad-spectrum weed control without crop injury.
Transgenic glyphosate-resistant cultivars in soybean, corn, canola, and cotton were adopted to manage weeds at
lower cost in a simplified weed management system. Dual stack crops with glyphosate and glufosinate resistance
were developed to control glyphosate resistant weeds in corn, soybean and cotton. New multiple herbicide-resistant
crops with resistance to glyphosate and glufosinate, acetolactate synthase (ALS) inhibitors, synthetic auxin
herbicides, 4-hydroxyphenyl pyruvate dioxygenase (HPPD) inhibitors or acetyl Coenzyme A carboxylase (ACCase)
inhibitors will expended the utility of existing herbicide technologies to manage the evolution of resistant weeds.
However, herbicide resistant crops alone cannot solve weed problems and thus studies on diverse weed
managements using an array of alternating herbicides of mode of action, mechanical, and cultural practices are
needed for integrated weed management systems in the future.
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A sttt FE AT EntE(Flavr Sart)7F 199430 A 5% T2 Y] 71X ZEo] AAL] 99%E X}A|EHL AUtk
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(Green and Castle, 2010), glufosinate A4 7NEet= 43
JHoZ MEEHJA T G HAFE thi vrEth 2
2t} 199639l glyphosate 4133 Fo] 7L=HA] glyphosate
A ARG E] FHM F7HEo] FHAAHEPE =
=9 25%7F A ZxA AF 545 zhe AeE 2AEHS
Th(James, 2011). Pl=rollA FAAS==2A4] 78 ARbA
o2 Adata e AL 5 AxAd gk A% @
AEA, AA S5, F, A3t Az o] 72+t 68, 91,
71%5 2R8I ATHUSDA, 2009).
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oJste] FxAE ALKHOR JfEE & o
$ITH(Gianessi, 2005). Av FR S5, F, 53}
2}, W, AP, &8 ulo A glyphosate A A 2HES w2
Al AT A=Al A =] A AA AFEHA S
i 10%% F7FE AL AL H, B4 glyphosate A
g4 FL g3t & 6d vkl F AuiEA L 80% ©)4d
< A8k, Hel= 84 ol 80%l &3t (James, 2011).

wEhA] olm] A ZA AP AES Ausia e et
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283} A7t o] R ol tiAE7] flske] A ZA
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M=N MetdatsE g

A ZzA AP 2ES Table 1914 H npe} 7ol
bromoxynil®] 199510l 7H&H o]} ACCase A3 % A=
A, glufosinate, glyphosate, imidazolinones, sulfonylureas
4 triazine Al ZA ol thet AFAHLS Yehe FEE0] A
dH oz = HDuke, 2005).

A=A A AES dete e A HARE &
Tal] UPEE WISt AzAdd tigh 2= "zt
£ At BHH F HAle AxA F5435 BEE
2] = W o] th(Simoens and Van Montagu,
1995). A | %=+ glyphosate®} acifluorfen ] &g o]
th. Glyphosate Al 24l = FH s HE2AAEY S Zhe
v el A Z2A]ZA] 5-enol pyruvyl shikimate-3-phosphate
(EPSP) synthaseE Aalste] Ax2h8-S el 9t 2=
S JZAATFZ] Wit ZEe] B S F
2 /= At Glyphosate 213/ 32 glyphosate #1233
ZE cp4 EPSPSE Foll AUAA /M=l on, Hs), &
T, MeEet, &k, WE 22 (Agrostis stolonifera), A}
B SolM % glyphosate A& S =9l FE A3
A Eo] 7N A th(Pasgette et al., 1996). 12| 2 F=
AAEE Adliete acifluorfen®] J&H 2=
A e 51X ghe AEds Fote] 7
Sl tHLermontova and Grimm, 2000).

5 WA A=E glufosinate?} bromoxynil A& O 2
S Az EZo] FEAAM FEAHU 2= AF
= AzA ARE S ehe Ak Tl fste] o] F
oJXth(Haumann, 1997). A|ZA)| Ignite/Basta®] 73-%-, glufosinate
] 8222 phosphinothricin N-acetyltransferase (PAT)Ol £]&F
glufosinate®] EZA3t WS o]&ste] JHUEHALH,
Streptomyces hygroscopicus=*-E] -2 bialaphos acetyltransferase
A& FHAAKBar)= glufosinates F-5413} dh=d ALE-
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Table 1. Commercial herbicide-resistant crops in North
America (Duke, 2005).

Herbicide types Crop  Year available
Bromoxynil Cotton 1995
Canola 2000
f&sczg(l;;é? rISarboxylase inhibitor Comn 1996
- Quizalofop Sorghum 2011
Glufosinate Canola 1995
Corn 1997
Cotton 2004
Glyphosate Soybean 1996
Canola 1996
Cotton 1997
Corn 1998
Alfalfa 2005
Sugarbeets 2005
Imidazolinone Corn 1993
Canola 1997
Wheat 2002
Rice 2002
Sunflower 2003
Specific sulfonylureas Soybean 1994
Sunflower 2006
Sorghum 2011
Triazines Canola 1984

=k Bar A AR GEE oy JEAASAE
AV, &, AU, S A4, ERbE, 7R, G
2} 5o thDe Block, 1990; D’Halluin et al., 1990).

Glufosinate A3 ANEe= 31%S 2A8ke] A Z2A A
P E AANA] A2 o] AAA T glufosinate A
G W3lo| A glufosinate= glyphosate A &g #Hz22] o
Ao 2 Q13}lo] glyphosate Xt} FZWAl 37t =7] W&
of = "Xt A= 2 HEE AP E] AREEIL §)
TH(Sankula, 2006). Glufosinatex= F=A| @347} FHouh
), AeAdgtze] SN dA43] W] wlitel glufosinate
Ao AuHA o] SrtEo] gtom, Qo w T F
870] HS =otd o g dAdEoh

APz g WAEATE Ae FASA A A
dicambai= dicamba monooxygenase(DMO)°l <]3l| E&4]
stet). o] 34E d5dlshe fAE ESAAY AR
Yo ZHE Ao, dicamba A TS SAd5h=t] A
£ 5 TH(Herman et al., 2005). 2,4-DS} 7€ 2A1E 7%=
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A A 2ES A9 aryloxyalkanenoate dioxygenase
(AAD) frxztel] ofste] sHdElom, shE gz B
A2HE Jell = triclopyret fluroxypyr A &4 2H&E&
AAD-12 77kl oJste] JHEE] ATh(Wright et al., 2010).

84 4-hydroxyphenyl pyruvate dioxygenase (HPPD) A3l
& A ZA & triketones, isoxazoles, callistemones 5 ©]H,
Syngenta®} Bayer CropScience= 2011'de| HPPD #| &
TS TF NgEen, o] FEAS F& 2 FAHstE
Z ] tH(Syngenta, 2012).

Protoporphrinogen oxidase (PPO) 3|8 A|zA| 34
SFge N1 ENE PPO Fxixke}k PPO-1914 A &=
AHo|E o]&3ste] A o™, WA Bacillus subtilis PPO
F12E Frpddste] PPO A HE 7SI THLI
and Nicholl, 2005).

AzA H3x gl st WA At =4

FEEAE = S92 HE vy
Z AZA AFAFZES Mg 4 2921, imidazolinone
A A= ALSE oA E9H0] fEEd o

2
}\0
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o

o]

a mTEEE T
o] s Fste] L= ATHTan et al., 2005).
Imidazolinone A &4 =& 199230 EAwo] Ftoj
)5l EF(Clearfield)o] #5°2 |4 = %3 (Newhouse,
1992), 20073 = HLFHAE 7 AGS CL7 #F5°]
$23=1cH(Johnson, 2010). Imidazolinone #1343 Bl 1993
ol FAEAMe] el oJste] HiFAHdSIH o= 7Y
9F5] 91 © ™ (Croughan, 1994), imazethapyr= W oA I}5
A 52 dol H EFA AL AIA AR A o] AL
|55 ATt
Triazine A &4 A& triazine 75 A9l triazine
AR AP Y AZEE olygst] = AT
(Beversdorf and Kott, 1987). Acetyl CoA carboxylase
(ACCase) A3l AzA| AFPAES 4G Al
o] &3t AAHE WE ACCaseZF-EH sethoxydim # A
S5 FE AS NLEtd oW (Somers, 1996), F HAE

Fdste] HFEAC A

e 4

4

M=X MEMEE ZEX0M st
, Abeete, A" siA A
A A AN E FAs] A|&EA] Zk3Th. Glyphosate 4]
g 2=2] Au) gl = glyphosate AH&-0] S7HE ol wet
Frzarete] wstel Fxo AP S st 7k 2%

K

A=}
oA glyphosate #8432 WZ(Conyza canadensis)2]
=4S 2339 tH(VanGessel, 2001).

3

o
B $1e WAl glyphosates
2} fzdl A7) Sl

BAT

mER oz g g uw}
AAdigto] FoA=|AL, A= glyphosate

=3} T} Glyphosate
A golA A gAge] T
H Qo ol Lolium spp., Ehinochloa colona, v} o]
(Eleusine indica), SN\ A1Z VA V] (Parthenium hysterophorus),
A 73 o) (Plantago lanceolata)?| ¥ = glyphosate #] 4] ©]
kA = 9 tHOwen, 2008).

Z 2N Ambrosia artemissifolia®} A. trifida= ™% 273
132 AgEo] ol AAHOR IS F o, n
GRA S Wbl AN Amaranthus palmeri= 7t
37} 2 FxolW, Amaranthus tuberculatus, A. rudis

Al gzzA 98 EEFATHOsunsami, 2011).
Glyphosate A&7 Fo] tHFo= Auj= L = of=sl
ElUol| X = Sorghum halepense’t 7V A zhet A3 4%
olm, Ba}d M= Conyza, Euphorbia heterophylla’7} <
A A8 20| th(Vila-Aiub et al., 2008).

n= FRle] 2AMA Y, FxerEte] Wste dAekaL
A Fztetol] gk At} Al zAA Y
3l o]a) 7} H-Z3F THOwen, 2008). Z AFE FUEL
A7 109 7F glyphosate A 3Hd 2HE-o| 4] glyphosate ©]<]
o] AxWAHS AelS skA] k7] wFol glyphosate
A Fze FAH S7HskATh 25d 2359 Fx
o A glyphosate A& o] HAENOH, +H= IAH =
o}A] 3L lth(Heap, 2012).

Glufosinate:= 2.3} glyphosate A 725 E35}3lo]
B2 gzt s g AxadE
Z7HA] glufosinate A3 2= E7AE v gtk

AR A=A A A & A& T
A d5A 7%, 53] glyphosatee} T}
ZA o A YeER e Fxo mE U=
ok A 50 2F o] FHE7F oAl A A AE7] Al
tEA S HeriH, Hojx 8 2F2] glyphosate A3}
ARZE 45 Z2 2 o] AlxAldl AdAES e
3l TH(Tranel et al., 2012).
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HT o K

M= MEMEE ZEX oMo FEDxH

n] ol A glyphosate A4 T3 JN=eb7 1996, ©
sh= 19974, 183l S44E 199930 =5 7] A2}
HA glyphosate A& W7 = =T, glyphosate 2t
Bol| o5 3R RowA B F2WAE 7Hest
A 33T} Glyphosate #1373 2HE-¢] AJul = glyphosate:=
M2 AZ2A AFEHHORE ARGEAL, T
glyphosate A& F-& F S 2ol vid ARE-3}ed 2009
Hof| AfulE 7 2PH A& 91%0] 3L, glyphosate A &4 =
T4 732 AL 68%C]1UTHReddy and Norsworthy, 2010).

Glyphosate #| 24|+ &4 glyphosate A34] &, W3}, 7|

FHle
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Glyphosate A&/ EFo] Y%7 Holl= 57t ﬁ’é} o
A ke gz 7] st o8] A RAES
of ARg-stol gttt ZLEv glyphosate?t th-Eo] Sk 3t
Z8 FHFEE AT F A, w9 &FA] st A
ZA| A RE o] &l A}E-3
ol glyphosate 233 F5o] &,

st DA AR AlxznE

=z, Hah Al A

Algor F&8A HFE ol FolAe] FwAl=
A —r?fﬂ-‘:»]?it]-(Russnogle 1998).

Glyphosate A F AvolA wHS F kg el 73
2 52 glyphosateS X%_ﬂ 3t FxE AAsIH o] &

Z7F 30 cmZ7kA] AAstr] Hofl 1-23] A GA gl o5t
agl e FEE WAete AR ESAEE ARA
o] 2188 AR A THMonsanto, 1999). Glyphosate
AZAIZIE F 3F F 4-677HA] A Aste] Aelshd z)
S| 7ol olal Aol A= 7] wo glyphosate
o] g =S HAE 4 3loH, glyphosate A F
oA ALl 30% SH= —Iiﬁﬂoﬂ 71¢1 ,_ﬁl-(Shaner,
2000) 281} glyphosates U 4 2|3t AlzA A
2] & Z71F0] o WA o 2 7havt 2

A ZA A FellA Al A zA A FAEE -
g A 7)) 2 g2E AASH] 915k glyphosate
£ 798 v glyphosateS 13 S-& 23] AHES=
W o] ™ (Sartorato et al., 2011), 13] 2= H]L-9] ;“7%]

—/ X Hl—%‘g— 7] 71~_§_ _,,]_7]. 011:1r _‘13114_ glyphosate ;(1 6]—/\‘]
XHHH"ﬂ’ﬂ WAZE 2 ¢ He JE2E iR & 7§—°r°ﬂ
cloransulam + flumioxazin -2 metolachlor + fomesafen &3]
2 & glyphosateE A Al %] 2] (sequential application)$FS 2]
HAZES 96% LASFA L, HWolF9 Amaranthus rudis ¥
Zﬂﬁy}_-_ glyphosate DA 2| Xt} EY2]A| & glyphosate
£ AAEste AAA YN =2 BAEHE YERATH
(Johnson et al., 2012).

Dicamba A& -4 glyphosate + dicambas E YA
23k & glyphosate + dicamba | ZA|E 13| 2|3t 2| A|
A2l glyphosate A &3 7220 WA EF(Ambrosia trifida)
WA ¢ EA o] Th(Vink et al., 2012).

SHA, glyphosate A &4 FollA ALS A3 Al zA+=
B9 AxaH wdd 7P Bol AREEA S A E
HAHE FABHA FAashed 199319l 86%0l A 1998 o]

43%= &°]E%1 91, dinitroanilines, acetyl CoA carboxylase
A8 A|ZA| % protoporphyrinogen oxidase #3113 A%
Aol AFg-E 7HA8H tH(Shaner, 2000). ©]H A2 1]
= F AL 10%14 AREE A 2A FEEwe] ¢

£ 19959 115914 200239 = glyphosate 3+ FH =

A3 THUSDA, 2004). ©717k8 0 2= o]9} 748 A
ZA A2 o] Wsh= ASE AT 71391 "ol =
glyphosate #13d2H&E9] A4 =2 & R
WAsl7] flste] F2 glyphosated] ©]&38t7] wf<zoll #] 3}
ARZAZ7F S-S = Wgfo 7 Fx o] HalE Aot
(Shaner, 2000). we}A] o]9} 72 FehHstol A3}, thE
A A7t olE F2E WAS=H Zas %‘ Zlojt,

Glyphosate A&/ S7} glyphosate 434 F3} 7+
o] FHstA FEEHH glyphosate= V]=2] EHSP A
o o7 3 Bt AeE F U= FE AxATE 2 Aol
t}. Glyphosate A &/d S ol WA st= 2o WA
WS glyphosate 73 @12l ek @7 acetochlor =2
acetochlor + atrazine2 A A A2 sl= WHS FHsIG
(Anon, 1998). Glyphosate©} acetochlor &2 acetochlor +
atrazine A|A|* 2] glyphosateo] that &4 wHelS %]
A7 =H =] SRR o] AAIA = X (4butilon
theophrasti), Ipomoea spp®t 732 L FH x| Aghd
g3= YeRT} Glyphosate A3 S50l A acetochlor
+ atrazine A 9] EGH 2= ol FFolR e o
3t g7t S8l oM, glufosinate A3 Sl A=
acetochlor + atrazine A2l EFA 2] ¢} glufosinate =
7] Z3A4A 2] AAAE A 2 T35 YERATH(Lindsey
et al., 2012). 28] glufosinate A S 29 715H
8A7I7HAl A& 75 AeAl7le met S35 Fele
3 S XA Eth(Hamill et al., 2000).

Wl A= glyphosate AHE-2 A S7F= Ao, 7

BE|olt ATAF I A ARA AEFHE 7HA

(SRR IR = S
A=l

dinitroanilines A| &A1& 27t 743 WEl A

2el

0
12

-

o
[e

vl TR ztg Aol & pendimethalin® fluometurong-
el sA oh(Riar et al., 2011).

Imidazolinone A &4 ®olA AlgEHE
imazethapyr= E 2 AA A He dxaart A
= ALS A& A=A o]t}(Croughan, 1994). Imazethapyr
A woA WA stE x4 W, I, Althernanthera
philoxeroides= quinclorac <2 penoxsulam3} imazethapyr
E3A A2l ¥, imazethapyr =2 imazamox 73 3 *] 2] <}
22 A A ATl olste] WA = A THWebster et al., 2012).
Z22]3 Carlson et al. (2011)2 imazethapyr®l] propanilS 3
7Fste] 7] AAAZ Tz A ZxaHE Fo v F
Fo] S7HE AT B rakeict

I ZufolA] olerg]eteto] 28} (Lolium perenne)= 7}
A FxolH, F= diclofopl & WA E Aot A7)

A ZA 21

A z7F SAEHA FAE Az 2 Aol A o]
g eotatol 18} chlorsulfuron, flufenacet + metribuzin

EFA ol oste] WAL, 792 AIQ] pinoxaden,
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mesosulfuron, flufenacet + metribuzin, chlorsulfuron +
flucarbazone®l| 93] =& WA &35 eI TtHEls et al.,
2010). @< 8- A} imidazolinone A&7 HeollA diclofop
= olggtgto| et E WAE ¢ UA T U AP 714
diclofop 22| ¥, imazamox, metsulfuron = diclofop=
AAX ISP f2A a3 S71EATHGrey et al., 2012).

TS glyphosate A& 2HE Alvll= glyphosateE A=A
AZAE AHEE & JA Fo2N 27| 3T, T2

A AuA ZET 3 F2HAE HL, Ao,
ayHoZ EUL

Glufosinate Xﬂ A AELS FPdHoz JNEHIA T
< 7R3 A EA71¢] A wiEel AdsA
2 AR = BFATE. Z8Y Amaranthus palmeri®}
A. tuberculatus$} 732 glyphosate A& TAFZE WA
g 4= gle Ao M= glufosinate #1822 glufosinate
o] AMg-e FASH F71E A olth(Green and Owen, 2011).
Glufosinate®} glyphosate A &4Jo] Este o] SA A =
T2 W3k F, STl FPHSE AREHI o,

AN

glufosinate®] =

el s] S sl Sl AR A9 A
24 olgo] WY AxEAE e F AxA
S

8 71315 AFstA gt
SHA | A zA 9] thtAdol H 3L, glyphosate A1Eto] wj
733 A G oA = glyphosate A7 Z FEho] FAE
2 glyphosate A 2Eo] Al XA glyphosate
P FEE T Aol =L Aok ofF A HelA &
WA o] A& ETHH glyphosate A A 2+ 718 &
A7t 2 Aolt}. Gardner et al. (1998)2 A zA| *3H4d
o] HH S AAAT= AHOE A|zA AHFEe
Lo AsEe WA, v 2714 7 Az
WGARE & A A EFARE-S AA ST
w2bA glyphosateE A|&2 02 ARESHAW )& F¢
AefA oA ThE e A=Y F2 FA7F F88th A%
Ao] ASAHE, AAA R, o] 2712 A Z2A oF v A€
g A zA} e FA e v Aol ok
(Neve et al., 2004). Sammons et al.(2007) E.31o] 2]s}H
glyphosate®} 12| Th& A|ZA]9] o] A<l A sE=2te]
A= vl BHA o, FIH O R AZAAGE F
AAEE 7 B384 WP g2 72 glyphosate #

1o [T Ho

2 koo
Lo off By

PR ZL] A wf- T8 9EES T Zlo]tH(Green,
2007).

Fzae) AT AzA, 4L, A48 ¥4 52 F
FHoz &8 F A, ezl o giA A=A
A2 7382 glyphosate A& S22t WBlol|l A Tt
22 AREE L dth Glyphosate A&/ FollA= 24871

o] e A 2A ALE

Ee 742 Azt 22, o

A A FAE glyphosate I F, S5}
sl N 287120 e AzA RS EFAI T 3
Cdukshd A A A TE ZE7) -

Zk XH ZA|=

kel gzl X16Woﬂ 7}ﬂ EJJrX 2] SEito]

% 5 oo
SR
H e
O
do
1
1
=2
X
i3
]
o,
A
2&
L)
é
Nr
é
rir
0&
«
o
=
o
w2
8
a
%

o o
=
I
H
N

&9 glyphosate A& 2ol o
oH(Dill et al., 2008).
, glyphosate A &d &2+ WAlsH7] w9
A A7 vl A gHA o] 7] wfZol FW2 72
SkaL, A A o= v &
©]THCAST, 2012). Wb A&4 722 7
FrzoM g ddes AAAE A2
&gt Ay o]l 3=, Table 20 A S o =
28712 A 2AE AFSete W E WS- a3 =5 A
olmg A= HEE|ooF & Ao|tKDill et al, 2008; Green
and Owen, 2011).

b
(=)
-

2

(

fr o2 o

ooy
o oy

o K

M=N Mg XM &F FHxUN
Fxatet wstel Atz e F
sl dat7] flste] W= &
ZA MY FEES Sdete a
YL Ad s e AxA Xiﬁ“q% Agtels WHoR
glyphosate #1873} sulfonylurea A 34 (STS)S &
o] FA & F& JME o™ (Green et al., 2008),
2 3 < HulFE ATt Sulfonylurea A& T A
Il A frefigh Fdo] ol HFH FFol oste] I
LE A ol¢h e BeA =S T U ol
A ste A golM AzA b7 JE =] flst] 2
Ak A sulfonylurea A A4S AMES 4 A = ATk
ol AxA EFAIAFZELS glyphosate THHA] A%

£ o oy
_ursﬂé

Aol gk o]FS =Y F Ue ZA71E=A glyphosate
AEE 7FsshAl & 4 Utk &

o8] e FRel A2A
3

gk AzA AP AES ML) 8t ARAE FHA
ol THA & A st A+ } wol o]Fo] AL 3}
t}. d & E9 glufosinate= A G727 AL Ax WY
7F W A xAolng glyphosateg]r glufosinate A &4 &
zZh= o|F AR FEE ST, T, wstelA EEY

glyphosate A& F2E WAlst=d AFEEIL o, A
24 e gze] T/F7F S7FEl o2t glyphosate
9} glufosinate ©]F A 34 2H&E9 7HA= =wobd Zloltt
(Legleiter and Bradley, 2008).

TESH Table 39014 AAISE vle} o] kO F glyphosate
52 glufosinate?} ALS A A, 39541 A 2A4](2,4-D,
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Table 2. Weed efficacy and resistance status for key herbicide modes of action to be used with existing and future herbicide-
resistant crops (Green and Owen, 2011).

Glyphosate  Glufosinate ALS inhibitors Synthetic auxins ~ HPPD inhibitors ~ACCase inhibitors

Weed genus Control rating (0-10) and resistance status *°
Dicotyledons
Chenopodium 8R 8 7R 9R 9 0
Amaranthus 9R 8 9R 9R 9R 0
Abuitilon 8 8 8-9 8 9 0
Xanthium 9 9 9R 9 8 0
Ambrosia 7-8R 8-9 7-8R 9 7-8 0
Conyza 7-8R 8 7R 8 0
Ipomoea 7 8 7 9 0
Kochia 9R 8 9R 9R 0
Monocotyledons
Setaria 9-10 8-9 8-9R 0 4-8 9R
Sorghum 9-10R 6-9 8-10R 0 0-8 9R
Digitaria 9 8 9R 0 7 9R
Echinochloa 9 9 9R 0 7 9R
Panicum 9 8 8 0 5 9R
Lolium 9R 8R 8R 0 3 9R
Zea (feral crop) 9R 7R 8R 0 0 9R

# Weed control ratings are summarized from US extension guides, with 0 being the lowest and 10 being the highest level of control and represent
the highest observed for any herbicide in that class.
® An R next to the herbicide efficacy rating indicates that the genus has evolved resistance to that herbicide class (Heap, 2012).

Table 3. Transgenic multiple herbicide-resistant crops (Green, 2012).

Herbicide types Crops
Glyphosate and glufosinate Soybean, corn and cotton
Glyphosate and ALS inhibitors Soybean and corn
Glyphosate, glufosinate and 2,4-D analogs Soybean and cotton
Glyphosate, glufosinate and dicamba Soybean and cotton
Glyphosate, glufosinate and HPPD inhibitors Soybean and cotton
Glyphosate, glufosinate, 2,4-D and ACCase inhibitors Corn

dicamba), HPPD A4, ACCase A3 A|&] A|zA| H3A  3lA & Aoln=z 5 Ftxde] ¥ete] a3 a9l
FRES JEE F AS AR ZIHETH(Green, 2012).  ©] # Zlo]
71eF T A zA AEE AT EFAFALE N

= F8 oA Fxyg Agd 2842 S Ao (=2 of
2 A7

a2 2 A2A BGATE FA ol& I & FElvteboll A A 2A A A= N A A=
g7)17po] T2 A 2A 9 Ale3 &2 Aoy 7o Aw) o] 2838 Ayt o] Fo]F ALE unlEy] S5k Az
A e FRAYAA Fad FUkedo] Hi, Az A ARAAE T B FA A7ESs 246k ¢
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