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ABSTRACT. This review study was conducted to recommend the effective use of herbicide mixtures in Korea. The herbicide
ingredients by Herbicide Resistancce Action Committee (HRAC) was classified into 23 groupes according to the mode of action
(acetyl CoA carboxylase inhibitors, acetolactate synthase, photosystem I and II inhibitors, protoporphyrinogen oxidase inhibitors,
carotenoid biosynthesis inhibitors, enolpyruvyl shikimate-3-phosphate synthase inhibitors, glutamine synthetase inhibitors, dihy-
dropteroate synthetase inhibitors, mitosis inhibitors, cellulose inhibitors, oxidative phosphorylation uncouplers, fatty acid and
lipid biosynthesis inhibitors, synthetic auxins, auxin transport inhibitors and potential nucleic acid inhibitors or non-descript
mode of action). The rice herbicide mixtures registered in Korea were classified based on the guideline of HRAC. Accordingly,
such a classification system for resistance management can help to avoid continuous use of the herbicide having the same mode of
action in the same field.
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Table 1. Herbicide mechanism of action according to the
herbicide resistance action committee (HRAC).

Herbicide mechanism of action HRAC Group*
Acetyl CoA Carboxylase (ACCase) inhibitors A
Acetolactate Synthase (ALS) B
or Acetohydroxy Acid Synthase (AHAS)
inhibitors
Photosystem II inhibitors C1,C2,C3
Photosystem I inhibitors D
Protoporphyrinogen Oxidase E
(PPG oxidase or Protox) inhibitors
Carotenoid Biosynthesis inhibitors F1,F2,F3
Enolpyruvyl Shikimate-3-Phosphate (EPSP) G
Synthase inhibitors
Glutamine Synthetase inhibitors H
Dihydropteroate Synthetase inhibitors I
Mitosis inhibitors K1,K2,K3
Cellulose inhibitors L
Oxidative Phosphorylation Uncouplers M
Fatty Acid and Lipid Biosynthesis inhibitors N
Synthetic Auxins Q)
Auxin Transport inhibitors P
Potential Nucleic Acid Inhibitors or Z
Non-descript mode of action
Not Classified NC

* HRAC group were classified alphabetically according to their target
sites and site of action.
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Table 2. Classification of herbicide site of action of herbicide

mixtures registrated in Korea.

Herbicide mixtures
(commercial name)

Classification of
herbicide site of ction

Azimsulfuron-Benzobicyclon WG
(FE+)

Azimsulfuron-Cafenstrole WG (0} =2 ¢)
Azimsulfuron-Penoxsulam WG
(Follo]2)
Azimsulfuron-Pyriminobac-methyl WG
(F4d)

Azimsulfuron-Penoxsulam WP
(THot1=Ze o)
Azimsulfuron-Benzobicyclon-
Metamifop GR (YH5<
Azimsulfuron-Benzobicyclon-
Penoxsulam GR (t}Z)
Azimsulfuron-Benzobicyclon-
Pyriminobac-methyl GR (&-A| A})
Azimsulfuron-Bromobutide-Penoxsulam
GR (3&)

Azimsulfuron-Bromobutide-
Pyriminobac-methyl GG (3 L} 4])
Azimsulfuron-Carfentrazone-ethyl GR
(B <)
Azimsulfuron-Carfentrazone-ethyl-
Metamifop GR (3}¢]Z])
Azimsulfuron-Carfentrazone-ethyl-
Penoxsulam GR (2=1}4)
Azimsulfuron-Carfentrazone-ethyl:
Flucetosulfuron GR (=% A})
Azimsulfuron-Carfentrazone-ethyl-
Pyriminobac-methyl GR (¥-24})
Azimsulfuron-Thiobencarb GR (& 2)
Azimsulfuron-Flucetosulfuron GR (&4H}o})
Azimsulfuron-Penoxsulam GR (7}-4Fo})
Azimsulfuron-Penoxsulam-Simetryn GR
(PAZ)
Azimsulfuron-Pyriminobac-methyl GR
(&)
Azimsulfuron-Benzobicyclon-Penoxsulam
DT (A A =1}+4)
Azimsulfuron-Carfentrazone-
ethyl-Pyriminobac-methyl UG (& 3£)
Azimsulfuron-Pyriminobac-methyl GG
(=4d)

Azimsulfuron-Benzobicyclon WG (F+E+=)
Bensulfuron-methyl-daimuron:
Mefenacet GR (U}F-2])

Bensulfuron-methyl-Mesotrione-
Penoxsulam GR (£=Q1t}])

Bensulfuron-methyl-Mesotrione-
Pretilachlor-Pyriftalid GR (3}114])

B+F2
B+K3

B+B

B+B

B+B

B+F2+A

B+F2+B

B+F2+B

B+Z+B

B+Z+B

B+E

B+E+A

B+E+B

B+E+B

B+E+B

B+N
B+B
B+B

B+B+Cl

B+B

B+F2+B

B+E+B

B+B
B+F2

B+Z+K3

B+F2+B

B+F2+K3+B

Bensulfuron-methyl-Mefenacet GR (TH4] <) B+K3
Bensulfuron-methyl-Benzobicyclon-Fentrazamide

GR (Z2=M)) B+F2+K3
Bensulfuron-methyl-Carfentrazone-ethyl:

Metamifop GR (7% 1=) B+E+A
Bensulfuron-methyl-Carfentrazone-ethyl- B+E+N

Thiobencarb GR (& Az <))
Bensulfuron-methyl Thiobencarb GR (2} 0]t} ) B+N
Bensulfuron-methyl-Fentrazamide-

Mesotrione GR (2 =0} AH) B+K3+12
Bensulfuron-methyl-Pyriminobac-methyl GR B+B
=)
Benzobicyclon-Metamifop- F2+B
Pyrazosulfuron-ethyl GR (o] ® A}
Benzobicyclon-Orthosulfamuron-

F2+B+B
Penoxsulam GR (3}<=21) e
Benzobicyclon-Cafenstrole-
Pyrazosulfuron-ethyl GR (% & 2~ E}) F2+K3+B
Benzobicyclon-Carfentrazone-ethyl-
Penoxsulam GR (| £%) F2+E+B
Benzobicyclon-Carfentrazone-ethyl-

F2+E+B
Flucetosulfuron GR (¢ ") T
Benzobicyclon-Penoxsulam-
Pyrazosulfuron-ethyl GR (th] 7)) F2+B+B
Benzobicyclon-Penoxsulam-Pyrazolate GR F2+B+ 2

(==

Benzobicyclon-Fentrazamide-Imazosulfuron GR
(3=7HE) F2+K3+B

Benzobicyclon-Propyrisulfuron GR (3= %] 7]) F2+B
Benzobicyclon-Pyrimisulfan GR (& 3}1) F2+B
Bentazone-MCPA GR (57 &) C3+0
Benfuresate-Bensulfuron-methyl- N+B+K3

Fentrazamide GR (A 2. Z =%})
Benfuresate-Bifenox GR (3F<> N+E

Benfuresate-Cyclosulfamuron-
Fentrazamide GR (2] =)

Benfuresate- MCPA-Penoxsulam GR (A 3}tj9) N+O+B
3

[e}
Benfuresate-Imazosulfuron-Mefenacet GR (A+#¢}) N+ B+K3
Benfuresate-Fentrazamide-

N+B+K3

Pyrazosulfuron-ethyl GR (4 Z}) N+K3+B
Benfuresate-Fentrazamide-

Halosulfuron-methyl GR (4 4 & =) N+K3+B
Benfuresate-Halosulfuron-methyl-

Indanofan GR (% 4) N+B+Z
Butachlor GR (W}A| E, uf 713}, =u} E, K3
4& e} of 2] L A= S5 E
Butachlor-Cyclosulfamuron GR (%] 2 %}) K3 +B
Butachlor-Ethoxysulfuron GR (&4 2) K3+B
Butachlor-Carfentrazone-ethyl GR (] =%1) K3+E
Bromobutide-Imazosulfuron-Mefenacet GR (ZA| 2) Z+B+K3
Bromobutide-Imazosulfuron- 7+ B+N

Thiobencarb GR (=1 &)
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Table 2. Classification of herbicide site of action of herbicide
mixtures registrated in Korea (continued).

Classification of
herbicide site of ction

Herbicide mixtures
(commercial name)

Bromobutide-Imazosulfuron-

Penoxsulam GR (k= 4| =) Z+B+B
Bromobutide-Imazosulfuron- 7+B+B
Pyriminobac-methyl GR (&= 1}E})
Bromobutide-Cafenstrole-Imazosulfuron GR 7 +K3+B
(A1)
Bromobutide-Fentrazamide-Imazosulfuron
GR (5 ol TR EALZ) ArIGHE
Bromobutide-Propyrisulfuron GR (§-2 2| tf}) Z+B
Bromobutide-Flucetosulfuron-Imazosulfuron
GR (215H41) Z+B+B
Bromobutide-Pyrazosulfuron-ethyl- 7 +B+B
Pyriminobac-methyl GR (42} A}
Bensulfuron-methyl-Benzobicyclon-
Penoxsulam GG (o] & A 2}) B+F2+B
Bensulfuron-methyl-Carfentrazone-ethyl- B+E+B
Penoxsulam GG (3] 5=9)
Benzobicyclon-Metazosulfuron DT (2}E}7]) F2+B
Benzobicyclon-Cyclosulfamuron-Pyriminob
ac-methyl DT (M} 5-&}) F2+B+B
Benzobicyclon- Imazosulfuron-Penoxsulam GG
(ol 2 1)) F2+B+B
Benzobicyclon-Penoxsulam DT
A9 G ) F2ed
Benzobicyclon-Penoxsulam-Pyrazosulfuron
ethyl DT (ZH4, o] €]) F2+B+B
Benzobicyclon-Fentrazamide-Penoxsulam
_ F2+K3+B
DT (3] chHl, o] ¥])
Benzobicyclon-Fentrazamide-Pyrazosulfuro
n-ethyl UG (£F4| 1) F2+K3+B
Benzobicyclon-Pyrazosulfuron-ethyl-
Pyriminobac-methyl GG (&5 4]) F2+B+B
Bromobutide-Imazosulfuron-Penoxsulam
Z+B+B
UG (=4 %) o
Bensulfuron-methyl-Mefenacet SC
F2u, 484 Brie
Bensulfuron-methyl-Mefenacet-
Oxadiargyl SC ( - ) B+K3+E
Bensulfuron-methyl-Mefenacet:
Pretilachlor SE (%t} 2 BriG+IG
Bensulfuron-methyl-Benzobicyclon-
Mefenacet SC (#] 2 4*) B+E2+K3
Bensulfuron-methyl-Benzobicyclon-
Penoxsulam SC (o] Y &) B+F2+B
Bensulfuron-methyl-Benzobicyclon-
B+F2+K
Fentrazamide SC (Zo}2}) TR IS
Bensulfuron-methyl-Benzobicyclon-
Pyriminobac-methyl SC (t}A4l12}) B+F2+B
Bensulfuron-methyl-Bromobutide- B+7+K3

Mefenacet SC (o} 2] & A} 4])

Bensulfuron-methyl-Indanofan SC (& AF4 2]) B+Z
Bensulfuron-methyl-Penoxsulam SC (35%}) B+B
Bensulfuron-methyl-Fentrazamide SC (3}%&) B+K3
Bensulfuron-methyl-Pretilachlor-Pyriftalid SC
BEEETS B+K3+B
Bensulfuron-methyl-Pyriminobac-methyl SC (&) B+B
Benzobicyclon SC (L} %] 1) B
Benzobicyclon-Mefenacet-Penoxsulam SC (£ %) F2+ K3 + B
Benzobicyclon-Mefenacet-Pyrazosulfuron-ethyl SC
(hrme) F2+K3+B
Benzobicyclon-Cyclosulfamuron-Fentrazamide SC

F2+B+K3
(&)
Benzobicyclon-Oxaziclomefone SC (WHE) R+Z
Benzobicyclon-Imazosulfuron-Metamifop SC

F2+B+A
(EA=)
Benzobicyclon-Imazosulfuron-Mefenacet SC
(27290 F2+B+K3

Benzobicyclon-Imazosulfuron-Pyriminobac-methyl

SC (chakep) F2+B+B
Benzobicyclon-Imazosulfuron-Penoxsulam SC
F2+B+B

(oF2] &)
Benzobicyclon-Thiobencarb SE (%) F2+N
Benzobicyclon-Penoxsulam SC (712 5) F2+B
Benzobicyclon-Penoxsulam-Pyrazosulfuron-ethyl
SC (AL E 9)) F2+B+B
Benzobicyclon-Pendimethalin SE ( - ) F2 +K1
Benzobicyclon-Fentrazamide SC (o} 2] QF&) F2 +K3
Benzobicyclon-Fentrazamide-Imazosulfuron SC
(5] 2] AF) F2+K3+B
Benzobicyclon-Fentrazamide-Penoxsulam SC

o) = ] F2+K3+B
ELEES
Benzobicyclon-Pretilachlor SE (Z X2 1}]) F2 +K3
Benzobicyclon-Propyrisulfuron SC ("8 &%) F2+B
Benzobicyclon-Pyrazosulfuron-ethyl- F2+B+B
Pyriminobac-methyl SC (3= < 2¥))
Benzobicyclon-Pyrazosulfuron-ethyl- F2+B+B
Pyriminobac-methyl WG (2.5 *])
Benfuresate-Benzobicyclon-Fentrazamide SE
(EHpol 1 & ol A) N +F2+K3
Butachlor CS (U}A] E 300, =0} E) K3
Bromobutide-Oxadiargyl SC (4 2~E}) Z+E
Bromobutide-Oxadiazon EC (E & A E}) Z+E

Bromobutide Imazosulfuron-Metamifop SC (B =#]) Z+B+A

Bromobutide-Imazosulfuron-Mefenacet SC (22 #]) Z+B+K3
Bromobutide-Imazosulfuron-Penoxsulam SC

Z+B+B
(F2e+=)
Bromobutide-Imazosulfuron-Pyriminobac-methyl
SC(EU]'E]‘) Z+B+B
Bromobutide- Thiobencarb SC (F+4) Z+N




] g AlEA Y] 2GR B 169

Table 2. Classification of herbicide site of action of herbicide
mixtures registrated in Korea (continued).

Herbicide mixtures Classification of
(commercial name) herbicide site of ction
Bromobutide- Thiobencarb SE (¥+4]) Z+N
Bromobutide-Penoxsulam SC (% 2]) Z+B
Bromobutide-Fentrazamide-Imazosulfuron SC
(Zw0}) Z+K3+B
Bromobutide-Propyrisulfuron SC (AFA}%-) Z+B
Bensulfuron-methyl-Penoxsulam SC (‘&%) B+B
Bentazone-Mecoprop-P SL (273 All) C3+0
Bentazone-Metamifop ME (T} thd]) C3+A
Bentazone-Cyhalofop-butyl ME (% &) C3+A
Bentazone-MCPB ME (12} H]-45) C3+0
Bentazone-MCPA SL (BFA} 129160,
T us) H C3+0
Bentazone-Penoxsulam SC (Y4 55 41) C3+B
Bentazone-sodium-Fenoxaprop-P-ethyl
ME (Shz C3+A
Bensulfuron-methyl-Benzobicyclon-
Mefenacet SC (# 2 3>) B+F2+K3
Bensulfuron-methyl-Benzobicyclon-
Penoxsulam SC (o] U &) B+rF2+B
Bensulfuron-
methyl-Benzobicyclon-Fentrazamide SC B+F2+K3
(zokeh)
Benzobicyclon-Imazosulfuron-
- F2+B+K
Mefenacet SC (=2 <) TB+K3
Benzobicyclon-Imazosulfuron-
F2+B+B
Pyriminobac-methyl SC (t}3+}) E
Benzobicyclon-Fentrazamide-
Imazosulfuron SC (1] & AF) F2+K3+B
Benzobicyclon-Pyrazosulfuron-ethyl-
Pyriminobac-methyl WG (2.5 *]) F2+B+B
Bromobutide-Imazosulfuron-Mefenacet
SC(Z24)) Z+B+K3
Benzobicyclon-Cyclosulfamuron-
Flucetosulfuron GG (F <&} F2+B+B
Benzobicyclon-Pyrazosulfuron-ethyl-
F2+B+B
Pyriminobac-methyl GG (34 | 1]) e
Bensulfuron-methyl-Mefenacet GR
= - B+K3
FE5ul, 2-84)
Bensulfuron-methyl-Butachlor GR (FH=2]) B+K3
Bensulfuron-methyl-Pretilachlor GR (&% 2]) B+K3
Benfuresate-Bensulfuron-methyl GR (=) N+B
Benfuresate-Bifenox GR (§F<> N+E
Butachlor-Pyrazosulfuron-ethyl GR K3+B
(Ul 2EL EHE)
Bensulfuron-methyl-Pyributicarb SC B+7

(=75, =)

Bentazone SL (Bt AR “Leh Wl B} 2, &7 2], &2 1, 3
ERP Aot ek 1=

Bensulfuron-methyl-Mesotrione-Penoxsulam GR

(Z=ott) B+F2+B
Bensulfuron-methyl-Mefenacet-Thiobencarb GR

B+K3+N
)
Bensulfuron-methyl-Carfentrazone-ethyl-
Metamifop GR (Z+=) BrE+A
Bensulfuron-methyl- Thiobencarb GR (7} o]t} ) B+N
Bensulfuron-methyl-Carfentrazone-ethyl- B+E+N

Thiobencarb GR (% Y Al =2
Bensulfuron-methyl-Pyriminobac-methyl GR (%f % %})
Benzobicyclon-Metamifop-Pyrazosulfuron-ethyl

GR (178 A
?%n—zii)%c)yclon~Carfentrazone—ethyl~Penoxsulam GR o 4B
Benzobicyclon-Carfentrazone-ethyl-Flucetosulfuron
GR (%)
Benzobicyclon-Penoxsulam-Pyrazosulfuron-ethyl
GR (54 7])
Benzobicyclon-Flucetosulfuron-Pyrazosulfuron-
ethyl GR (25Y)

Bromobutide Imazosulfuron-Metamifop GR (AE) Z+B+A
Bromobutide-Imazosulfuron-Thiobencarb GR (:=1g}) Z+B+N

Bromobutide-Imazosulfuron-Penoxsulam GR (k=] &) Z+ B +B
Bromobutide-Imazosulfuron-Pyriminobac-methyl

B+B

F2+A+B

F2+E+B

F2+B+B

F2+B+B

GR (= 1}E) Z+B+B
Bromobutide-Pyrazosulfuron-ethyl: 7+B+B
Pyriminobac-methyl GR (4F2}2})
Benzobicyclon-Flucetosulfuron DT (&2 ®) F2+B
Benzobicyclon-Flucetosulfuron-
Halosulfuron-methyl DT (0] H gF 1) F2+B+B
Bromobutide-Pyrazosulfuron-ethyl- 7+B+B
Pyriminobac-methyl GG (%4<-%")
Bromobutide-Halosulfuron-methyl- 7+B+B
Pyriminobac-methyl GG (&34}
Bensulfuron-methyl-Benzobicyclon-
Penoxsulam SC (| Y &) B+E2+B
Bensulfuron-methyl-Penoxsulam SC (%) B+B
Bensulfuron-methyl-Pyriminobac-methyl SC (=) B+B
Benzobicyclon-Imazosulfuron-
Pyriminobac-methyl SC (t}-3+%}) F2+B+B
Benzobicyclon-Imazosulfuron-

F2 + B+B
Penoxsulam SC (o} 2] -2 1= 1) T
Benzobicyclon-Thiobencarb SE (Z A %) F2+N
Benzobicyclon-Penoxsulam-Pretilachlor SE (FFA}& %) F2+B+K3
Berl'zo!aicyclon~Pyrazosu1f1_1ron-ethyl~ F2+B+B
Pyriminobac-methyl SC (32 & 2f})
Benzobicyclon-Pyrazosulfuron-ethyl-
Pyriminobac-methyl WG (&5 *#]) F2+B+B
Benzobicyclon-Halosulfuron-methyl- F2+B+B

Pyriminobac-methyl WG ( -)
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Table 2. Classification of herbicide site of action of herbicide
mixtures registrated in Korea (continued).

Herbicide mixtures Classification of
(commercial name) ction

Bromobutide-Imazosulfuron-Metamifop SC 7+B4A
(EF=A)
Bromobutide-Imazosulfuron-Penoxsulam SC

Z+B+B
(Zg=)
Bromobutide-Imazosulfuron-

Z+B+B
Pyriminobac-methyl SC (= 1}E}) e
Bromobutide-Halosulfuron-methyl- 7+B+B
Pyriminobac-methyl WG (2741
Bispyribac-sodium SL (L} =}1]) B
Bromobutide-Imazosulfuron-
Metamifop SC (&= A]) Z+B+A
Bromobutide-Halosulfuronmethyl- 7+B+B
Pyriminobac-methyl GG (734}
Benzobicyclon-Metamifop- F2+B
Pyrazosulfuron-ethyl GR (T} "§ A})
Benzobicyclon-Carfentrazone-ethyl-

F2+E+B
Flucetosulfuron GR (& /) T
Bensulfuron-methyl-Benzobicyclon-Penoxsulam
SC (U =) B+F2+B
Benzobicyclon-Penoxsulam-Pretilachlor SE
(hAFE =) F2+B+K3
Bromobutide-Imazosulfuron-Penoxsulam SC

Z+B+B
(2+=)
Bentazone-Cyhalofop-butyl ME (% &%) C3+A
Bentazone-sodium-Fenoxaprop-P-ethyl ME (%) C3+A
Bispyribac-sodium SL (L v}1) B
Butachlor EC (FLE}-Z &, A, Y HE},
o]—a “?—LE}) %‘_:—U]——]_—E—) %HO]—O]—JE“?LE}) K3
A5 B o e mhA E)
Bifenox-Pendimethalin EC (0] 24F) E+Kl
Cyclosulfamuron-Mefenacet GR (4 € 2 ¢h) B +K3
Cyclosulfamuron-Pyriminobac-methyl GR B+E
(@ Q=rteh
Cyhalofop-butyl-Imazosulfuron-Pretilachlor
GR (2=%] 7]) A+B+K3
Carbosulfan-Halosulfuron-methyl-Mefenacet

1+B+K3
GR (W 7}=)
Cafenstrole-Imazosulfuron GR (+=*13}) K3+B
Cafenstrole-Penoxsulam GR (81| 7}) K3+B
Cafenstrole-Pyrazosulfuron-ethyl GR (&1 & K3 +B
Carfentrazone-ethyl-Metamifop- E+A+B
Pyrazosulfuron-ethyl GR (-5t "))
Carfentrazone-ethyl-Mefenacet-
Pyrazosulfuron-ethyl GR (4} %) E+K3+B
Carfentrazone-ethyl-Cyclosulfamuron- E+B+K3

Mefenacet GR (3+7})

Carfentrazone-ethyl-Cyclosulfamuron-

Fentrazamide GR (++=) E+B+K3
Carfentrazone-ethyl-Cyclosulfamuron: E+B+B
Pyriminobac-methyl GR (Z1}3])
Carfentrazone-ethyl-Cyclosulfamuron-

2 E+B+B
Pyriftalid GR (&) e
Carfentrazone-ethyl- Imazosulfuron-Mefenacet GR - ¢, ¢ . K3

¥4
Carfentrazone-ethyl-Imazosulfuron-Penoxsulam GR

E+B+B
(HoFgA)
Carfentrazone-ethyl-Imazosulfuron-Pyriminobac- E+B+B
methyl GR (2 =<})
Carfentrazone-ethyl- Thiobencarb GR (4 A1) E+N
Carfentrazone-ethyl-Penoxsulam GR (%] ©] %) E+B
Cydosulfamuron-Pyriminobac-methyl DT (E} 2. &) B+E
Cyhalofop-butyl-Pyrazosulfuron-ethyl UG (% 7) A+B
Carfentrazone-ethyl Imazosulfuron- E+B+B

Pyriminobac-methyl DT (72 =9}, o] €])
Carfentrazone-ethyl-Fentrazamide-Pyrazosulfuron-
ethyl UG (22 &) E+K3+B

Cyclosulfamuron-Mefenacet SC (£=0}4]) B+K3
Cyclosulfamuron-Penoxsulam SC (4] 2 1} 0] ) B+B
Fentrazamide-Simetryn EC (X9 &) K3 +Cl1
Fentrazamide-Oxadiargyl EC (2. 5) K3+E
Fentrazamide-Oxadiazon EC (¢F1}#]) K3+E
Ffintra?amide-lmazosulfuron SC(3.75%, 7.5%) K3+ B
(2718}, wote])

Fentrazamide-Pyrazosulfuron-ethyl WG (gt o)  K3+B
Fentrazamide-Pyrimisulfan SC (4=&-%}) K3+B
Flucetosulfuron WG (2~ E}H]) B
Flucetosulfuron-Pyrazosulfuron-ethyl WG(15.4%) B+B
(ZEHY S92, g of)

Fenoxaprop-P-ethyl EC (F & E, uj = A]) A
Penoxsulam SC (3%) (&=t 4, Azt H o ~) B
Flucetosulfuron WP (£Z 2 ) B

Flucetosulfuron-Mesotrione-Pretilachlor GR (A}XE) B +F2 + K3

Flucetosulfuron-Imazosulfuron GG (1= 4] &) B+B
Flucetosulfuron-Pretilachlor GR (¢ E 2] ¢) B+K3
Flucetosulfuron-Pyrazosulfuron-ethyl GR (ZE}Y) B+B
Flucetosulfuron DT (g-<=1fj) B
Fenclorim-Pretilachlor EC (Z Y| E) () +K3
Fenoxaprop-P-ethyl EC (2] E) A
Halosulfuron-methyl GR (3} L+ t}) B
i—l%al:)_j;l{ﬁ)lron—methyl-Mesotrione-Penoxsulam GR  p. . m4iB
Halosulfuron-methyl-Mefenacet GR (‘& ©] %) B +K3
Halosulfuron-methyl- Mefenacet-Thiobencarb GR = 5 13\

(=)
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Table 2. Classification of herbicide site of action of herbicide
mixtures registrated in Korea (continued).

.. . Classification
Herbicide mixtures -
. of herbicide

(commercial name) site of ction
Halosulfuron-methyl-Mefenacet-
Pyriminobac-methyl GR (Z £ &) B+K3+B
Halosulfuron-methyl- MCPA-
Pyriminobac-methyl GR (‘&%) B+O+B
Halosulfuron-methyl-Oxaziclomefone GR (F+A] 1)) B+Z
Halosulfuron-methyl-Pretilachlor-
Pyriminobac-methyl GR (=& 4} B+rK3+B
Halosulfuron-methyl-Mefenacet GG(11.04%) B+K3
(Fold)
Halosulfuron-methyl-Mefenacet GG(22.1%) B+K3
(=Akat)
Halosulfuron-methyl-Oxaziclomefone DT B+7
(o]H3h
Halosulfuron-methyl-Pyriminobac-methyl B+B
GG(0.28%, 3.36%) (=7] 1, A A}
Halosulfuron-methyl-Pyriminobac-methyl B+B
DT (9%
Halosulfuron-methyl-Mefenacet SC (¥=A}u}) B +K3
Halosulfuron-methyl-Oxaziclomefone WG B+7
(o]H3h)
Halosulfuron-methyl-Mefenacet-Thiobencarb
GR (.= 1) B+K3+N
Imazosulfuron-Mefenacet-Thiobencarb GR
(2] 2~ 2]) B+K3+N
Imazosulfuron-Oxaziclomefone GR (F-2~¥}) B+Z
Imazosulfuron-Pretilachlor GR (=X] 7]) B+K3

Imazosulfuron-Pyrazolate-Simetryn GR (Ea.¢F) B+F2+Cl

Cyclosulfamuron-Fentrazamide SC (& =+=) B+K3
Czhalofop-butyLImazosulfuron‘Pretilachlor SE AiB+ K3
(EAR)

Carfentrazone-ethyl-Imazosulfuron-Mefenacet SE
EEEEE) ErBria
Clomazone-Pentoxazone EC (3 d %) F3+E
Clomazone-Pretilachlor EC (% 4 A = ) F3+K3

Cyhalofop-butyl EC (&0 &) A

Cyhalofop-butyl-Propanil EC (I} of| ~E}) A+C2
Cyhalofop-butyl-Pyribenzoxim EC (F+E & 1) A+B
Cyhalofop-butyl-Imazosulfuron-Pretilachlor GR =, = o 13
(=A171)

fentrazone-ethyl-Imazosulfuron-
Cutenmons syt
Carfentrazone-ethyl- Imazosulfuron- E+B+B
Pyriminobac-methyl GR (Z =%})
Carfentrazone-ethyl-Penoxsulam GR (%] ©] #]) E+B
Carfentrazone-ethyl- E+B

Flucetosulfuron GR (& & ©}<=<1)

Carfentrazone-ethyl-Flucetosulfuron-

Imazosulfuron GR (0}2] 5K £) E+B+B
Carfentrazone-ethyl-Pyrazosulfuron-ethyl- E+B+N
Thiobencarb GR (‘g 1])
Carfentrazone-ethyl-Pyrazosulﬁ{ron-ethyl‘ E+B+B
Pyriminobac-methyl GR (1= #])
Carfentrazone-ethyl-Halosulfuron-methyl- E+B+B
Pyriminobac-methyl GR (=%})
Cyhalofop-butyl-Pyrazosulfuron-ethyl UG (A &) A+B
Carfentrazone-ethyl-Imazosulfuron- E+B+B
Pyriminobac-methyl DT (2 =.4}.0] €])
Cyhalofop-butyl-Pendimethalin EC (74 3+}) A+Kl1
ggg—r;)“n)-Mefenacet-Pyrazosulfuron ethyl 7 +K3+B
Dimethametryn-Metazosulfuron GR (Z4}7]) Cl1+B
ggn(%hg;n]:}t)ryn-Mefenacet'Pyrazosulfuron—ethyl Cl+K3+B
ggl(i‘t—ilaEmazt)ryn~Esprocarb~Pyrazosulfuron-ethyl Cl+N +B
Pyrasosluton-etm] OR (1271 2-) CL+B+B
?ﬁ?;i:gfgr& Iz);ﬁlz—f)sulﬁ,lron ethyl Cl+B+N
E;Iriitiluai?neltgg ﬁl}(;Tl;l]f;lron methyl Cl+B+B
Dimethametryn-Halosulfuron-methyl- Cl+B+B
Pyriminobac-methyl GR (320} 1))

Dithiopyr GR (482}, H 7, A3 3z) K1
Dimuron-Imazosulfuron-Mefenacet SC (4 %) Z+B+K3
Dimuron-Imazosulfuron-Oxaziclomefone SC (£-0}2]) Z+B+Z
Dimebnern Pl e
24-D SL (o] At} obRl ) 0
2,4-D ethylester WP (7 -5 0] A} 5], = 5-0] A} L) 0]
Esprocarb-Pyrazosulfuron-ethyl GR (& E}A}) N+B
Flucetosulfuron DT (gH<=1l}) B
Fentrazamide EC (4] 2| uf}) K3
Imazosulfuron-Pyriminobac-methyl GR () B+B
Indanofan-Pyrazosulfuron-ethyl GR (& = A}) Z+B
Imazosulfuron-Pyriminobac-methyl GG B+B
(thotel, £7)

Imazosulfuron-Mefenacet SC (9} ZL1}) B+K3
Imazosulfuron-Indanofan SC (-4t &) B+Z
Imazosulfuron-Penoxsulam SC (T} oF) B+B
Imazosulfuron-Pyriminobac-methyl SC (t}u}E}) B+B

Imazosulfuron-Pyrazolate-Simetryn GR (§ 8.8t) B+F2+Cl
Imazosulfuron-Pyriminobac-methyl GR (t}v}€}l)  B+B
Mesotrione-Metazosulfuron GR (H} &hdl] =) F2+B

Mesotrione-Penoxsulam-Pretilachlor GR (3} %) F2+B+K3
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Table 2. Classification of herbicide site of action of herbicide .
mixtures registrated in Korea (continued). Penoxsulam-Thiobencarb GR (21} ) B+N
Penoxsulam-Pyrazosulfuron-ethyl GR (4F4x9ll) B+B
.. . Classification -
Herbicide mixtures of herbicide Pyrazosulfuron-ethyl GR (A] 2] &2, E3-0f]) B
(commercial name) siteof ction  Pyrazosulfuron-ethyl Thiobencarb GR (57 3 14 1]) B+N
Mesotrione-Pretilachlor GR (T} % &) F2 +K3 Pyrazosulfuron-ethyl Pyriminobac-methyl GR (| :=1ff) ~ B +B
Metazosulfuron GR (1}EF =) B Pyrazolate- Thiobencarb GR (57 3 7-1+1) F2+N

Mefenacet-Pyrazosulfuron-ethyl GR (7H, %) K3+B
Mefenacet-Pyrazosulfuron-ethyl Thiobencarb GR (-) K3 +B+N
Mefenacet-Pyrimisulfan GR (t] A5) K3+B
Metazosulfuron DT (] E] ~E}) B
Mefenacet-Pyrimisulfan UG (2} 73 &) K3+B
Metazosulfuron SC (£+2 =}) B
Metazosulfuron WG (QFEFY] ) B
Mefenacet-Penoxsulam SC (5=} K3+B
Mefenacet-Pyrimisulfan SC (Z°}-%) K3+B
Metamifop ME (3] Z}H}) A
Metamifop EC (I] A| 2) A
MCPA SL (E7}=) 0
Orthosulfamuron-Pretilachlor GR (&%) B+K3
Oxaziclomefone-Penoxsulam GR (& Y5 A} =) Z+B
Oxadiargyl EC (F2~E}) E
Oxadiazon EC(N| &4, =l =, 2EAEH =4 E
Oxadiazon-Pendimethalin EC (3] = #]) E+Kl1
Oxaziclomefone-Pyrazosulfuron-ethyl WG (7+3 1) Z+B
Oxadiazon-Pretilachlor EW (X 4=2) E+K3
Pyrazosulfuron-ethyl-Pyriminobac-methyl GR B+B
(=)

Pyrazosulfuron-ethyl-Pyriftalid GR (o} 7] 2 W 2) B+B
Pyrazolate- Thiobencarb GR (X} E 2]) F2+N
Pyrazosulfuron-ethyl-Pyriminobac-methyl GG B+B
(FTETL)

Penoxsulam SC (&F3Z ) 3 of| &) B
Penoxsulam-Pyrazosulfuron-ethyl WG (ZA14) B+B
Pendimethalin-Pretilachlor EC (A} 2 1}}) K1+K3
Pentoxazone SC (1] 2] ) E
Pentoxazone EC (ZA}2]) E
Pentoxazone-Pretilachlor SE (T} 1}) E+K3
Pretilachlor EC (£ Y| E) K3
Pretilachlor EW (<l 2] 9F) K3
Pretilachlor-Simetryn EC (&=&-%) K3+C1
Pyrazosulfuron-ethyl-Pyriminobac-methyl WG B+B
(H=1)

Pyribenzoxim EC (. & AF) B
Penoxsulam GR (&2t H) B
Pretilachlor GR (E Y| EQl, AL E)) K3
Pendimethalin GR (A& 3 K1

Pyrazolate-Pyrazosulfuron-ethyl-Simetryn GR (%] 1}gh) F2+ B+ C1

Pyrazolate SC (¥4 %) F2
Profoxydim EC (E| E 2] 2) A
Pindlmethahn-Propaml EC(ZAH, AE, 12 1.
AF)

Quinoclamine GR (©] 7]k, 3] &h) C
Thiobencarb GR (A}¢H) N

7] €18}l Herbicide Resistant Action Committee”’} A|A|SF 1
B2 71Q] Table 18] A2 5 L= 5o 5 555
Sng ARAY EREE FG5T G AE el &
87170] SAIR OPAEE HRT HIHE Table 29} 2.
AR R HI oA Wl BT 5ok A A
ofsal AR FEEo] gl +EE ARAE TR A
2 butachlor 44| 5 44%, 2 SAIE
benzobicyclonWG 5 162%
benzobicyclon - metamifopGR 5 180%

=2=4-d=

E2 azimsulfuron -
3% 2 AE2
0 4%
- pretilachlor -

azimsulfuron -
=39t AlE=
pyriftalid GR
TEE ] AR ol JITHKCPA, 2012). THA| Fofl
4] butachlor GR= /\ﬂ_-‘T’;‘:' A AR o] ER HEV|ZH
O] A3le] K2 & B 3FA|= 2]l azimsulfuron -
benzoblcyclonWGt acetolactate synthase (ALS) #] 8[| A| 2l
BE carotenoid biosynthesis A 3f| A 21
Elo] B+F22 RASHY L, 3%
E3A|2] azimsulfuron-benzobicyclon-metamifop GRE= ALS

mesotrione

bensulfuron-methyl -

s 150

Q2%

azimsulfuron-&

benzobicyclon 2 F22 &

¢l azimsulfuron BZ, carotenoid biosynthesis & 3} A <1
benzobicyclon»o— F22 ACCase #3842l metamifop> AR

SEjo] HFH O B+F2+ AR HAGHIL) 45 B3k
el bensulfuron-methyl - mesotrione - pretilachlor - pyriftalid

GRE ALSA 3 A Q1 bensulfuron-methyl2 BZ carotenoid
Biosynthesis A 3| #]2] mesotrione=> F2Z mitosis inhibitors
@l pretilachlor2> K32 AHAS A3[A|Q] pyriftalid= BZ &
FEo] EA o7 B+F2+K3+B2 AT AAF
o W 5HE 458 A2A 387 AEC) Aol o
A 287130 sstel EAISGCY.

o|e} Z+o 2 7|2 R=H A| HRAlL n)at
U olo] LURRE Esto] 5o AU
5 5 ARGGATA] oFAA R o] -85 S
AAolt. =27t AlzAlo A= 2S HAIsH]
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1

A Fo AHYES B oFA 7 &
AEol g R} 287 Zo] A= E}— AR

sleFo 2 EglelA] NUER sl S2A] A=
AR Al 1E FAE 9F3teto XV’ 4 AEE AR
A A AFES st qlok. AlS==
2R AFEA] EAst A o)A XL_9.7]2L01 e A zA=
A& AMLSHE AL T5lEE s rtol=akele
Alste] Fz7F XA 3R] e E A 2A A Fx
£ A3 Bt At (Heap, 1997).

UM E AZAE ZFA Foke] oA A4 kA
“rl"ﬂ -rb}‘ i"lﬂ Q o _1 E EH*]'OE XT—.Q_7]X]—— A
AT FopHE ARolehs AR WRkH o] HjRat]

3} ct(Ihm et al., 2013).

AA o8 o|gst 272 EEL ) E2 7
A9 A Sl mE Zﬂ% PRz HAge v

rlm

__4

H‘l

o]

o HEARE £ TN 5 Yol FOAEA FU
EO| OFA|S FEALL FHEX AGAEES Apdo]
NG 5 e Aoz AZEIL ATHOR A2A A
A 2 BA e ok AR e 4 UL
Aog ket 35 oleld A2A 8712 BR7|
6N ARE AT 5 F2A AF] A B/
G QES SHe MRS 28712 FAAE 940
A 289 5 9l Ao Y

o ok
S =

S SEH A2AY a&H AM-S flelA AZ2AA
AT DTN AT A2A 71 BRE 7]
22 230502 BR3ch AR50 2= acetyl CoA
carboxylase A A, acetolactate synthase & A4, photosystem
I} A A, protoporphyrinogen oxidase & A||A|, carotenoid
A A|, enolpyruvyl shikimate-3-phosphate
synthase &JA| A, glutamine synthetase 2JA||A|, dihydropteroate
synthetase HA|A|, APEEE 34| (mitosis inhibitors), cellulose
A3 A A, oxidative phosphorylation uncouplers, Z]H:
Ab 9l 2| - AYSHA A A, synthetic auxins, auxin transport

biosynthesis

A A, potential nucleic acid Inhibitors &2 non-descript
mode of action® & U+gith o|e} ZHe 7153 7|ES
g2 S 5250 AR = A2A HRES 153
Sck. webA, oleiet b 28717 Bl HRE 5ok}
g0 AFTOZN SHobAS] A8 FEALE o
Aokl FollAl Az AP 2
U= A= 7|HE

ne, m
S

wAE =

Z=Q0{: 2877

A 9123

» A2A, Al2Al Aditz, AlzAA
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