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Abstract

Based on ‘Guide book of Pesticide’, 454 herbicide items were registered. Among them, paddy
field herbicides were 301 items, followed by lawn herbicides (55 items), upland herbicides
(54 items, including orchards) and non-crop land herbicides (35 items). Among 112 herbicidal
ingredients registered, the most was acetolactate synthase (ALS) inhibitors (Group B) including
sulfonylureas (26 ingredients) and followed by mitosis inhibitors (Group K3, 15 ingredients),
PPO inhibitors (Group E, 12 ingredients). Sufficient herbicide items were registered in major
crops such as rice, grass in lawn, soybean, hot pepper, and etc. However, herbicide items
registered were imbalanced between pre- and post-emergence herbicide items in case of
some minor crops (e.g., perilla). Authors suggested that herbicides should be registered based

'.) on the experimental crop-toxicity and -residue data for farmers’ and end-users’ safety and
Ghaekiar pre- and post-emergence herbicides in a crop should be balanced for the efficiency of weed
i management.
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Table 1. Number of herbicide items in 2020.

Crop lands
Section Upland field Non-crop Total
Paddy field (including orchard) Lisein land
No. of herbicides item (%) 310 (68.3) 54 (11.9) 55(12.1) 35(7.7) 454 (100.0)

Source: Guide book of pesticides on 2020 (KPCA, 2020).

H| 53 A0l 555 A|2A = 358522 ZA12] 7.7%E AFAISFAL ATk Table 1). Bl-57d 2|0l 55 A ZA|= o F
B H e Az 2, RS akpgdof ARG EL A= Bl s g Aol = ARS-E| 31 Q)T 22 AHHlS)Y | A, Bl A=
’d AZAE ArEste] 57 Aol S xS AlASHs BRS Rtk (burndown)ol2tal i, =2 F73 2 fuljol| A
gt} E3] B Z)ubafufofl A A 8 (91], weedy rice) S HAISH ] I5H I O 2 A|RbE] 9l o m, HIA| G IH= 90%
ooz YAl a7t EUThe A= QUth(Im etal, 2004; Kim etal., 2002). ZL2{u o] 23 A 0 2 Fr /w5 A
73, soFelH 2324582 ¢Jutsto] 1 314l what 2] 11 3009 o] T s 7} Habe 4 Qlot 5 U-8oJ AR (RDA,
1997)°l1A, )57 | (JE L, non-crop land)= 5732 0]€]2] A2 A, BalFolu J2E FAlst7] Hote] w2k
AHgohe 2, M2, 374 H2) 570 & Aolotal }l o, o] & HA|= FS wl, H| S Auroletal strjeke Hoj
SEEA E2 vl 5G] v AZAE AFHESE Zio] B]7] wiioloh T2t sd-8ojabio] A g=o] 9=
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2; Suppl. Table 1). Lee et al. (2012)2] Aol 2J51H, A 2A| 587322 1971-1980E714] 23%F, 1996-2012'A7FA] = 58%F
EojubA] 201100 AFE- 591 RE/JE-2 105501302, o] & RIS W fA|o] 77t 57Fshe Al Haste
7o 2 gtEtt 11259 Al2A| 8/ E Foll imazaquin®} 740 Z1& B (acetolactate synthase [ALS] inhibitor)ol] £33+
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Table 2. Number of registered herbicide ingredients by mode of action groups.

Herbicide group (HRAC code) Mode of action No. of ingredient
A ACCase inhibitor 8
B ALS inhibitor 26

Cl PSII inhibitor (site A) 3
c2 PSII inhibitor (site A, different behavior) 4
C3 PSII inhibitor (site B) 2
E PPO inhibitor 12
F2 4-HPPD inhibitor 6
F3 DOXPS inhibitor 1
G EPSPS inhibitor 3
H GS inhibitor 2
I DHP inhibitor 1
K1 Microtubule assembly inhibitor 7
K3 Mitosis inhibitor 15
L Cell wall synthesis inhibitor 5
N Lipid synthesis inhibitor 3
0 Synthetic auxin 10
Z Unknown 4
Total 112

Source: Guide book of pesticides on 2020 (KPCA, 2020).

HRAC: Herbicide Resistance Action Committee; ACCase: Acetyl CoA carboxylase; ALS: Acetolactate synthase; PSII:
Photosystem II; PPO: Protoporpyrinogen IV oxygenase; 4-HPPD: 4-hydroxyphenyl-pyruvate dioxygenase; DOXPS:
1-deoxy-D-xyulose 5-phosphate synthase; EPSPS: 5-enol-pyruvyl-shikimate-3-phosphate synthase; GS: Glutamine
synthase; DHP: 7,8-dihydropteroate.

Table 3. List of herbicidal ingredients in 5 major chemical families.

Dletbicidle Chemical family e (?f Ingredients
group ingredient

B Sulfonylureas 18 azimsulfuron, bensulfuron-methyl, cyclosulfamuron,
flazasulfuron, flucetosulfuron, foramsulfuron, halosulfuron-
methyl, imazosulfuron, iodosulfuron-methyl sodium,
matazosulfuron, metazosulfuron, nicosulfuron,
orthosulfamuron, propyrisulfuron, pyrazosulfuron-ethyl,
rimsulfuron, thifensulfuron-methyl, trifloxysulfuron-sodium

A Aryloxyphenoxy-Propionates 6 cyhalofop-butyl, fenoxaprop-P-ethyl, fluazifop-P-butyl,
haloxyfop- R-methyl, metamifop, propaquizafop

K3 Choroacetamides 6 alachlor, butachlor, metazachlor, metolachlor, pretilachlor,
S-metolachlor

K1 Dinitroanilines 6 benfluralin, ethalfluralin, oryzalin, pendimethalin,
prodiamine, trifluralin

0 Phenoxy acetic acids 6 2,4-D, 2,4-D ethylester, MCPA, MCPB, mecoprop,
mecoprop-P

Source: Guide book of pesticides on 2020 (KPCA, 2020).
MCPA: 2-methyl-4-chlorophenoxyacetic acid; MCPB: 4-(4-chloro-2-methylphenoxy)butanoic acid.
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B AEolA SRt RS e 0 2 WAR 4= Q= 1F A A2A| F, oFd S Ao A T2 1] 2 1o E(AOPP,
aryloxyphenoxy propionate)| & 2] | ZA|+= 650]Ath -2 15 ALl #o| S ZHAM]-2(CHD, cyclohaxanedione)A| &
o] AlzA|E} gty o2 Qbdstthe 7S Wl Qlth 2ol TAFE A EQl Higtat Bikof hste] AOPPAIE
9] cyhalofop-butyl2] P/ 3t ZbRfS T = oto] A& 71Hs/do] AAIE HF 1THJeon et al., 2019). THE, Jeon et
al. (2019)°] AA|%0], AOPP X CHDA|F 9] Al 2A| = FAFZE WAl Zol7] whizoll, AF=S WAE 4 9l
+ F7HQ1 Ho] F esit. whA, SR atE Al Q) g BHal-Eof| tisto] AOPP X CHDAIY A|Z2A2] ofsl Y 2HRaf
B7HE ol A 7Hs S Al EA BE-S A1 Siialof & Aolw, 71 o] 1 A &A Q] LS Bl YAPRE ¢
Sta 824 0 2 WA 4 Q=S A Ao & Zolot.

F A7z tioto] Ao /S Eole g SAA(TLFO)0l &3t fAl= 5 10501 U 2H(Table 2), ©] 5 Hl=5A]
(PA, phenoxy acetic acid)Z| 2] AA|= 6501 Q{TH(Table 3). PAA| B 2] A 2Al= B 2| GatE chHe A x| &7t 7
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2 g-gah]ols ol Ao R Tt ST 21, HARH 5o] s R[04 2 ZAIE oF7I5ta Qe 3
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A A 2A Z-2 ISAA AZ2AS FHA 2 stAU olF & 12522 AEFS wf 90% o)/de] WA gIE B
Ch= E317F ATHPyon et al., 2005; Pyon et al., 2006). B S $ 2| 0 & AFdofjA] ARGaE 4= Q= A 2A9] 77 HHEA]
gk vj=oll A 2 1RO £5h= triclopyrtt fluroxypyr2t 2-2 A ZAE AFESHo] F& Aokt 51 o H, A A
(eradication)°ll+= A TSR] T, 90%01/F2] WA E1HE Ho|7]| = SHTHWeaver et al,, 2015). THE, THZAIA] A=A
9] 735, ES W ol5/ 0] vl st H2HE-2 et 1 AJefAlol v]E 4 gl o] - Aot whol|, o

M AFE =747 52 55 w5l E 2 askske A77Hs Al W= ofof & Aok
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20 53] A2 Aol 71418 HZ2A 454 2] AR 2AKH AT, F 8- asto] 5 7450|UTHTable 4), O
o) 9 mhlo] S5 A2A| EE 4 A2 Al7o] the FE-2 Eaksto] 2173169 1242 71 itk Selutet
Bl 7o) B kool Als}7] mhgol, o AZAIE = H2A R vhe Buahn] = Hl2A0] E84(Table 1) Hol
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o) AU E 13 A 2Ale] SR FRAITHL 4 Ik TR, 7hEE 22l 915 Al Aol ) okE A 8l AL

7S 913 BAA| A T8 FAstelojop stk woe

AT]o] AHBES 528 A2A s5EE0|B(Table 1), HUHT] 5 4] &

E2o|T(Tuble 4). ot TH7 1N 2, B2 40} BR 253 7o BobE) righ Pel Al zale] 24 B8l
=

=]
ol M =3t o] 85 Bl Ajufol] Rk TS skl Qlek. x Bl A=A o) ShaA], A A 7Hx| & Folstr] flsh
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Al=]ojof gt Zlo|ot.
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Table 4. Number of registered herbicide items by crops.

Cultivated Cultivated
No. Crops Post Pre- area  No. Crops Post Pre area
emergence emergence emergence emergence
1 Rice (transplanting) 270 46 729,814 38 Spinach 1 3 5,189
2 Rice (direct sowing) 118 6 729,814 39 Ballonlflower 4 0 1,819
3 Grass 38 41 2,382 40 Cnidium officinale 3 1 125
4 Non-crop land 45 5 - 41 Chinese yam 1 3 733
5 Apple 31 5 32,954 42 Peanut 0 4 3,236
6 Soybean 1 19 58,537 43 Broccoli 0 3 -
7 Potato 9 20 26,829 44 Mulberry 0 3 -
8 Hot pepper 9 18 31,664 45 Gladiolus 0 3 -
9 Garlic 10 16 27,689 46 Citron 3 0 911
10 Tangerine 24 2 21,180 47 Perilla 3 0 37,377
11 Pear 21 2 9,615 48 Adlay 0 2 568
12 Onion 9 12 21,777 49 Oriental melon 2 0 3,648
13 Corn 6 13 14,840 50 Wheat 0 2 3,736
14 Leek 8 10 17,170 51 Lance asiabell 1 1 3,086
15 Kimchi cabbage 7 11 25837 52 Cucumber 2 0 4,962
16 Grape 14 0 12,676 53 Rasberry 2 0 -
17 Radish 6 8 19,503 54 Red bean 0 2 5,853
18 Nursery of trees 5 7 - 55 Tomato 1 1 5,706
19 Persimmon 11 1 23,000 56 Kiwifruit 2 0 -
20 Sesame 7 4 25159 57 Aster scaber 1 1 714
21 Barly 3 8 43,720 58 Mum 1 0 -
22 Peach 10 1 20,636 59 Broadleaf Liriope 0 1 31
23 Sweet potato 5 4 21,941 60 Orchard 1 0 -
24 Carrot 4 4 2,069 61 Bupleurum falcatum 0 1 13
25 Strawberry 4 3 6,462 62 Peony 0 1 192
26 Jujube 6 1 2,745 63 Teatree 1 0 2,844
27 Chestnut 7 0 16,900 64 Gojiberry 0 1 74
28 Japanese apricot 6 1 9,385 65 Red-root gromwell 0 1 -
29 Cabbage 3 4 6,980 66 Safflower 0 1 76
30 Water melon 5 1 11,972 67 Korean wild chive 0 1 -
31 Ginger 3 3 2,324 68 Head lettuce 1 0 -
32 Angelica 3 3 498 69 Sweet green pumpkin 1 0 -
33 Tobacco 3 3 4101 70 Kohlrabi 0 1 -
34 Plum 5 1 7,100 71 Five-flavor berry 1 0 2,760
35 Grassland 3 3 - 72 Giant butterbur 0 1 -
36 Ginsang 5 0 22,165 73 Mongolian milkvetch 0 1 193
37 Korean angelica-tree 4 0 1,310 74 Korean black berry 1 0 1,287
Source: Guide book of pesticides on 2020 (KPCA, 2020).
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Table 5. Number of herbicide items by application method.

Section Soil treatment herbicides Foliar treatment herbicides Total
Paddy Upland Subtotal Paddy Upland Subtotal

No. of herbicide 287.0 68.0 355.0 23.0 76.0 99.0 454

Ratio (%) 63.2 15.0 78.2 5.1 16.7 21.8 100

Source: Guide book of pesticides on 2020 (KPCA, 2020).

=0 U Zj ke 2 A Wof| A= o thfeh A1Z-0] AHH=|H(Cho et al., 1986), /YcH= % 5 ol RSt
ChLeeetal, 2017). 2Lt A2 0 2 Hhoj| A EQFx| A = AR 4= = Al 2AI= K1, K3 B ETLF2] #
Agtelo] Qlom, A-Eof whaf ofsl of it 1L A =7} ZF2t D ek A=l AghA Q1 A Z2A| 4
§ot7lolle 727t ot webA, Al A 5 L2 of wheh A2 AAE 5, A E Aol digh ofsl % TR Ee
5ol F/d S St Fof] 55 9 282 ZaYsfjof & Aol
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Current Status of Herbicides in Korea in 2020

Suppl. Table 1. List of registered ingredients in Republic of Korea (112 agents).

Herbicide

p— Mode of action Chemical group Ingredient

A ACCase inhibitor Aryloxyphenoxy-propionate cyhalofop-butyl

A ACCase inhibitor Aryloxyphenoxy-propionate fenoxaprop-P-ethyl
A ACCase inhibitor Aryloxyphenoxy-propionate fluazifop-P-butyl

A ACCase inhibitor Aryloxyphenoxy-propionate haloxyfop-R-methyl
A ACCase inhibitor Aryloxyphenoxy-propionate metamifop

A ACCase inhibitor Aryloxyphenoxy-propionate propaquizafop

A ACCase inhibitor Cyclohexanedione clethodim

A ACCase inhibitor Cyclohexanedione sethoxydim

B ALS inhibitor Imidazolinone imazaquin

B ALS inhibitor Pyrimidinyl(thio)benzoate pyribenzoxim

B ALS inhibitor Pyrimidinyl(thio)benzoate pyriftalid

B ALS inhibitor Pyrimidinyloxybenzoate bispyribac-sodium
B ALS inhibitor Pyrimidinyloxybenzoic acid pyriminobac-methyl
B ALS inhibitor Sulfonanilide pyrimisulfan

B ALS inhibitor Sulfonanilide triafamone

B ALS inhibitor Sulfonylurea azimsulfuron

B ALS inhibitor Sulfonylurea bensulfuron-methyl
B ALS inhibitor Sulfonylurea cyclosulfamuron

B ALS inhibitor Sulfonylurea flazasulfuron

B ALS inhibitor Sulfonylurea flucetosulfuron

B ALS inhibitor Sulfonylurea foramsulfuron

B ALS inhibitor Sulfonylurea halosulfuron-methyl
B ALS inhibitor Sulfonylurea imazosulfuron

B ALS inhibitor Sulfonylurea iodosulfuron-methyl sodium
B ALS inhibitor Sulfonylurea matazosulfuron

B ALS inhibitor Sulfonylurea metazosulfuron

B ALS inhibitor Sulfonylurea nicosulfuron

B ALS inhibitor Sulfonylurea orthosulfamuron

B ALS inhibitor Sulfonylurea propyrisulfuron

B ALS inhibitor Sulfonylurea pyrazosulfuron-ethyl
B ALS inhibitor Sulfonylurea rimsulfuron

B ALS inhibitor Sulfonylurea thifensulfuron-methyl
B ALS inhibitor Sulfonylurea trifloxysulfuron-sodium
B ALS inhibitor Triazolopyrimidine penoxsulam

Cl PSII inhibitor (site A) Triazine dimethametryn

Cl PSII inhibitor (site A) Triazine simazine

Cl PSII inhibitor (site A) Triazine simetryn

2 PSII inhibitor (site A, different behavior) Amide propanil

2 PSII inhibitor (site A, different behavior) Amide pyraclonil

C2 PSII inhibitor (site A, different behavior) Urea linuron

C2 PSII inhibitor (site A, different behavior) Urea methabenzthiazuron
C3 PSII inhibitor (site B) Benzothiadiazinone bentazone

C3 PSII inhibitor (site B) Benzothiadiazinone bentazone-sodium
E PPO inhibitor Diphenylether bifenox

E PPO inhibitor Diphenylether oxyfluorfen

E PPO inhibitor N-phenylphthalimide flumioxazin

E PPO inhibitor Oxadiazole oxadiargyl

E PPO inhibitor Oxadiazole oxadiazon

E PPO inhibitor Oxyzolidine pentoxazone

E PPO inhibitor Phenylpyrazole pyraflufen-ethyl

E PPO inhibitor Pyrimidindione saflufenacil

E PPO inhibitor Pyrimidindione tiafenacil

E PPO inhibitor Thiadiazole fluthiacet-methyl

E PPO inhibitor Triazolinone carfentrazone-ethyl
E PPO inhibitor Triazolinone fentrazamide

F2 4-HPPD inhibitor Pyrazole pyrazolate
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Current Status of Herbicides in Korea in 2020

Suppl. Table 1. List of registered ingredients in Republic of Korea (112 agents).

Herbicide

— Mode of action Chemical group Ingredient

F2 4-HPPD inhibitor Pyrazole tolpyralate

F2 4-HPPD inhibitor Triketon benzobicyclon

F2 4-HPPD inhibitor Triketone fenquinotrione

F2 4-HPPD inhibitor Triketone mesotrione

F2 4-HPPD inhibitor Triketone tefuryltrione

F3 DOXPS inhibitor Isoxazolidinone clomazone

G EPSPS inhibitor Glycine glyphosate ammonium
G EPSPS inhibitor Glycine glyphosate-isopropylamine
G EPSPS inhibitor Glycine glyphosate-potassium
H GS inhibitor Phosphinic acid glufosinate-ammonium
H GS inhibitor Phosphinic acid glufosinate-P

I DHP inhibitor Carbamate asulam sodium
K1 Microtubule assembly inhibitor Dinitroaniline benfluralin

K1 Microtubule assembly inhibitor Dinitroaniline ethalfluralin

K1 Microtubule assembly inhibitor Dinitroaniline oryzalin

K1 Microtubule assembly inhibitor Dinitroaniline pendimethalin

K1 Microtubule assembly inhibitor Dinitroaniline prodiamine

K1 Microtubule assembly inhibitor Dinitroaniline trifluralin

K1 Microtubule assembly inhibitor Pyridine dithiopyr

K3 Mitosis inhibitor Acetamide napropamide

K3 Mitosis inhibitor Benzofuran ethofumesate

K3 Mitosis inhibitor Chloroacetamide alachlor

K3 Mitosis inhibitor Chloroacetamide butachlor

K3 Mitosis inhibitor Chloroacetamide dimethenamid-P
K3 Mitosis inhibitor Chloroacetamide metazachlor

K3 Mitosis inhibitor Chloroacetamide metolachlor

K3 Mitosis inhibitor Chloroacetamide pretilachlor

K3 Mitosis inhibitor Chloroacetamide s-metolachlor

K3 Mitosis inhibitor Isoxazoline fenoxasulfon

K3 Mitosis inhibitor Isoxazoline pyroxasulfone

K3 Mitosis inhibitor Other (Oxirane) indanofan

K3 Mitosis inhibitor Oxyacetamide mefenacet

K3 Mitosis inhibitor Triazole cafenstrole

K3 Mitosis inhibitor Triazolinone ipfencarbazone

L Cell wall synthesis inhibitor Alkylazine indaziflam

L Cell wall synthesis inhibitor Benzamide isoxaben

L Cell wall synthesis inhibitor Isoxazole methiozolin

L Cell wall synthesis inhibitor Nitrile dichlobenil

L Cell wall synthesis inhibitor Triazolocarboxamide flupoxam

N Lipid synthesis inhibitor benzofuran benfuresate

N Lipid synthesis inhibitor Thiocarbamate esprocarb

N Lipid synthesis inhibitor Thiocarbamate thiobencarb

0 Synthetic auxin Aryl picolinic acid florpyrauxifen-benzyl
(0] Synthetic auxin Benzoic acid dicamba

(o) Synthetic auxin Phenoxy acetic acid 24D

(o) Synthetic auxin Phenoxy acetic acid 2,4-D ethylester

0 Synthetic auxin Phenoxy acetic acid MCPA

(o) Synthetic auxin Phenoxy acetic acid MCPB

0 Synthetic auxin Phenoxy acetic acid mecoprop

(0] Synthetic auxin Phenoxy acetic acid mecoprop-P

(o) Synthetic auxin Pyridine fluoxypyr-mepthyl
0] Synthetic auxin Pyridine triclopyr-TEA

Z Unknown Amide bromobutide

Z Unknown Oxazinone oxaziclomefone

Z Unknown Phenylurea daimuron

Z Unknown Quinone quinoclamine

ACCase: Acetyl CoA carboxylase; ALS: Acetolactate synthase; PSII: Photosystem II; PPO: Protoporpyrinogen IV oxygenase; 4-HPPD:
4-hydroxyphenyl-pyruvate dioxygenase; DOXPS: 1-deoxy-D-xyulose 5-phosphate synthase; EPSPS: 5-enol-pyruvyl-shikimate-3-phosphate
synthase; GS: Glutamine synthase; DHP: 7,8-dihydropteroate.
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