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Abstract Introduction of chemical pesticides has been in Korea since 1930s, but used as full-scale since
1970s. Therefore, this study was conducted to understand the changing process of the pesticide industry by
comparing Korea's pesticide registration status from 1981 to 2018. Based on the common name, the number
of registered pesticides have doubled in 1980s to 2010s. Among the registered pesticides in Korea since
1980s, low-toxic pesticides were accounted for 81.1% of total and and fish toxicity IIl grade were accounted
for 64.8% of all the pesticides. There were only five types of pesticide formulations before 1980s. However,
about 10 species grew by 10 years period, reaching 39 in 2010s. In 1980s and 1990s, ratio of wettable
powder and emulsifiable concentrate was the highest, but since 2000, the ratio of suspension concentrate and
granule formulation increased rapidly. The fungicides had a high ratio of wettable powder, suspension
concentrate, and water dispersible granule formulation, and pesticides were emulsifiable concentrate, suspension
concentrate, and wettable powder formulation, respectively. Registration status of fungicides by classification
was increased from 27 classes before 1980s to 71 classes in 2010. The proportion of items in the top three
classes averaged 29.3% by chronology. Insecticides had tripled from 13 classes before the 1980s to 40 classes
in the 2010s. The ratio of the top three classes in insecticides was 10% higher than the fungicides. The
results of this survey can be used as basic data to understand change in the agrochemical industries in Korea.
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(Table 1). of Fkolut Al o] i, M= T Walls 2 =2 o
AeAle] Al F5 55 A9 Fig 1(A)SH 234t F, AuAE e st Sl e o Foke 550 ©f
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B 1055859 A7t SEHA0H o] 2009 al, 2004; Kim et al., 2010). 24| 5F 52 FE59] W)
Table 1. Number of registered pesticides by category of pesticide extracted data from the period
Period® Fungicide  Insecticide = Herbicide rggrﬁ;;]ttgr FI? IH? The rest Total
<1980 26 25 14 3 0 0 2 70
1980 53 32 20 7 0 0 2 114
1990 157 127 77 15 2 1 2 363
2000 235 174 236 32 23 1 5 650
2010 459 456 363 35 72 2 5 1283
Total 930 814 710 92 97 4 16 2470

9<1980: before 1981, 1980: from 1982 to 1989, 1990: from 1990 to 1999, 2000: from 2000 to 2009, 2010: from 2010 to 2018.

YFI; fungi-insecticide, “IH; insect-herbicide.
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Fig. 1. Number of registered fungicides (A) and insecticides (B) in Korea.
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Table 2. Number of registered pesticide items by period category according to the class of mammalian toxicity

Period” High toxicity (II) Moderate toxicity (IIT) Low toxicity (IV) Unclassified Total
<1980 1 30 95 0 126
1980 0 30 98 0 128
1990 1 97 337 0 435
2000 1 66 694 1 762
2010 4 357 1294 0 1655
Total 7 580 2518 1 3106

9<1980: before 1981, 1980: from 1982 to 1989, 1990: from 1990 to 1999, 2000: from 2000 to 2009, 2010: from 2010 to 2018.
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Fig. 2. Number of registered items by year according to toxicity to humans and livestock of fungicides and insecticides in Korea.
(A); moderate toxicity fungicide, (B); moderate toxicity insecticide, (C); low toxicity fungicide, and (D); low toxicity insecticide.
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Fig. 3. Number of registered fungicides by year according to fish toxicity in Korea.
(A); fish toxicity 1, (B); fish toxicity 11, and (C); fish toxicity III fungicide.
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Fig. 4. Number of registered insecticides by year according fish toxicity in Korea.
(A); fish toxicity I, (B); fish toxicity I1, and (C); fish toxicity III insecticide.
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Table 3. Number of registered pesticide items by period category according to the class of fish toxicity

Period” I Il IIs I Exemption  Unclassified Total no.
<1980 24 19 2 81 0 0 126
1980 33 19 0 76 0 0 128
1990 76 74 0 285 0 0 435
2000 108 101 4 548 1 0 762
2010 360 265 3 1022 4 1 1655
Total no. 601 478 9 2012 5 1 3106
9<1980: before 1981, 1980: from 1982 to 1989, 1990: from 1990 to 1999, 2000: from 2000 to 2009, 2010: from 2010 to 2018.
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o] THTable 4).

oA A, ©

N7, JAZE F8 A F ol
T el AAl, WgFsiAl,
ATHTable 4). WAH =2 714 ©ol AF
SHAI AL,

A, QA FA ol

1990t #8533 A3

__ilaolz_«%.

19 20004 TH
SHAIZ 2A 22 E AlY

A Q= 02 LrebskTh Table 4). el ARAR AFE T = F] AT 24
Table 4. Number of registered pesticide items by period category according to the formulation of pesticides
i Number of pesticide items
Formulation
<1980 1980's 1990's 2000's 2010's Amount
Dilute spray type
WPY 17 91 144 110 207 569
SC 1 1 34 169 383 588
WG 15 75 157 247
oD 2 2
WT 0 0 0 4 4
EC 14 47 95 76 224 456
EW 0 0 4 16 33 53
SE 0 0 0 38 45
EM 0 0 0
SM 0 0 0 2 4
ME 0 0 3 14 45 62
SL 7 22 44 46 143 262
DC 0 0 3 2 28 33
SP 0 4 7 5 9 25
SG 0 0 0 7 10 17
ZC 0 0 0 0 2 2
CG 0 0 0 1 0 1
CS 0 0 0 5 3 8
SR 0 7 0 1 1 9
GM 0 0 0 1 2 3
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Table 4. continued

Number of pesticide items

Formulation

<1980 1980's 1990's 2000's 2010's Amount
Direct treat type
GR 5 24 58 178 230 495
DP 0 12 9 7 15 43
EP 0 0 0 0 2 2
FC 0 0 2 0 13 15
UG 0 0 0 3 7 10
SO 0 0 1 1 2
AL 0 0 0 0 3 3
DT 0 0 0 7 28 35
GP 0 1 0 0 0 1
GG 0 0 1 7 12 20
PA 0 0 1 8 12 21
Seed treat type
WS 0 1 6 4 11
FS 0 0 3 9 14
Special type
GA 0 1 1 2 7 11
FW 0 0 7 0 7 14
VP 0 0 0 1 0 1
GD 0 0 0 0 2 2
AE 0 0 1 0 1 2
FU 0 0 0 1 1 2
CF 0 0 2 0 0 2
Other 0 0 0 0 9 9
Number of formulation 5 10 21 29 39 45

IWP: Wettable powder, SC: Suspension concentrate, WG: Water dispersible granule, OD: Oil dispersion, WT: Water dispersible tablet, EC:
Emulsifiable concentrate, EW: Emulsion in water, SE: Suspo emulsion, EM: Emulsifiable suspension for microvial pesticide, SM: Aqueous
suspension for microvial pesticide, ME: Microemulsion, SL: Soluble concentrate, DC: Dispersible concentrate, SP: Water soluble powder,
SG: Water soluble granule, ZC: A mixed formulation of CS and SC, CG: Encapsulated granule, CS: Capsule suspension, SR: Spreader, GM:
Granule for microvial pesticide, GR: Granule, DP: Dustable Powder, EP: Emulsifiable concentrate Powder, FC: Fine Granule, UG: Up
granule, SO: Spreading oil, AL: Other liquid to be applied undiluted, DT: Tablet for direct treatment, GP: Flo-dust, GG: Microgranule , PA:
Paste, WS: Water dispersible powder for slurry seed treatment, FS: Flowable concentrate for seed treatment, GA: Gas, FW: Smoke paller,
VP: Vapor releasing product, GD: Gas emitting device, AE: Aerosol, CF: Combined formulation, FU: Smoke generator, Other: Sum of
fumigants that generate gases, ethylene generator, plate-shaped fumigant and pheromone release agent.

®<1980: before 1981, 1980: from 1982 to 1989, 1990: from 1990 to 1999, 2000: from 2000 to 2009, 2010: from 2010 to 2018.

TR ZAEEE A 7 S 0.5% IRl AdRlE
Al, AGA, PF8A, BAVEESHAL, A, SAA RS
A, A, FAE ALlst 15714 AFe] AHE
< Fig. 59} 234t
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£ U8 57.4%ATHFig. 6).
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3%} FARE 7P B vES AXEL A, A

DC, 7,1% ETC, 25,2%

SE, 15, 1% Fungicide
DP, 22,2%
SL, 39,4% u WP SC
WP, 370,33% WG mEC
EC, 94, 9%
GR SL
u DP SE

m DC mETC

Fig. 5. Formulation composition of registered fungicides in
Korea. See Table 4 for index (a).
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Fig. 6. Formulation composition of registered insecticides in
Korea. See Table 4 for index (a).
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Table 5. Number of registered fungicides by period category according to the chemical name

Number of registered item

Chemical name

1980% 1990 2000 2010 Total

2,6-dinitro-anilines (Qii) 2 3 20 25
4-quinolyl-acetates 2 2
Acylalanines (PA) 7 18 23 21 69
Amino-pyrazolinone (SBI: Class III) 2 2
Anilino-pyrimidines 3 7 11
Aromatic hydrocarbons (AH) 1 1 2
Benzene-sulphonamides 2 2 3 7
Benzimidazoles (MBC) 3 10 5 12 30
Benzisothiazole 1 1 2 1 5
Benzophenone 1 5 6
Benzo-thiadiazole 3 1 4
Benzoylpyridine (aryl-phenylketone) 4 4
Benzyl-carbamates (Qol) 9 9
Bis-guanidines 6 4 9 19
Carbamates 1 3 2 6
Carboxylic acids 1 15 16
Chloronitriles 6 4 16 18 44
Cinnamic acid amides (CAA) 6 4 15 25
Cyanoacetamide-oxime 4 5 1 10
Cyano-imidazole (Qil) 4 6
Cyano-methylene-thiazolidines (thiazolidine) 2
Cyclopropane-carboxamide (MBI-D) 1 2
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Table 5. continued

. Number of registered item
Chemical name

1980 1990 2000 2010 Total
Dicarboximides 4 12 3 13 32
Dinitrophenyl crotonates (Qil) 1 1
Dithiocarbamates and relatives 9 10 3 12 34
Dithiolanes 3 2 6 2 13
Ethyl phosphonates 2 4
Ethylamino-thiazole-carboxamide 6 3 9
Formerly glucopyranosylantibiotic 5 6 12 26 49
Formerly polypeptides from plant extracts 1 1
Hexopyranosyl antibiotic 2 2 5 9 18
Hydroxyanilides (SBI: Class III) 5 5
Imidazoles (DMI) 2 3 13 16 34
Imidazolinones (Qoi) 1 2
Inorganic 10 7 4 5 26
Isoxazoles(heteroaromatics) 2 4 10 2 18
Mandelic acid amides (CAA) 3 5
Methoxy-acetamide (Qol) 6 1 7
Methoxy-acrylates (Qol) 2 47 49
Methoxy-carbamates (Qol) 8 22 30
Microbial 10 7 17
N-phenyl carbamates 3 1 4
Oxathiin-carboxamides (SDHI) 2 1 3
Oxazolidine-diones (Qoi) 2 3 7 12
Oxazolidinones (PA) 3
Oximino-acetamides (Qol) 2 3
Oximino-acetates (Qol) 10 18 28
Peptidyl pyrimidine Nucleoside (polyoxins) 4 5 3 4 16
Phenyl-acetamide 3 1 4
Phenyl-benzamides (SDHI) 1 2 6 3 12
Phenyl-oxo-ethyl Thiophene amide (SDHI) 1 1
Phenylpyrroles 5 17 26
Phenylureas 1 7 3 7 18
Phosphoro-thiolates 5 1 13
Phthalimides 1 8 12
Piperazines (DMI) 2 1 3
Piperidinyl-thiazole-isoxazolines (OSBPI) 4 4
Propionamide(MBI-D) 6 1 7
Pyrazine-carboxamides(SDHI) 1 1
Pyrazole-4-carboxamides(SDHI) 25 25
Pyridine-carboxamides (SDHI) 6 9 15
Pyridinyl-ethyl-benzamides (SDHI)
Pyridinylmethyl-benzamides 1
Pyrimidinone-hydrazones 1 3 12 16
Pyrimidines (DMI) 2 2

Quinones 2 6 5 13 26
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Table 5. continued
. Number of registered item
Chemical name
1980 1990 2000 2010 Total
Sulfamoyl-triazole (Qil) 4 5 9
Tetracycline antibiotic 1 1 7 9
Tetrazolyloximes 3 3
Thiadiazole-carboxamide 1 8 9
Thiazole-carboxamides (SDHI) 1 7 9 17
Thiophanates (MBC) 10 10 17 42
Triazoles (DMI) 23 57 140 225
Triazolobenzo-thiazole (MBI-R) 8 5 9 24
Triazolo-pyrimidylamine 1 1
Trifloxystrobin (Qot)
Toluamides (benzamides) 3 3
Valinamide carbamates (CAA) 8 12
Unclassfied 4 3 10 8 25
Number of chemical name 27 40 57 71 79
Total number of registration fungicides 91 194 342 676 1303
Number of top 3 chemicals 26 53 96 213 382
Ratio of top 3 chemicals 28.6 27.3 28.1 31.5 29.3

9<1980: before 1981, 1980: from 1982 to 1989, 1990: from 1990 to 1999, 2000: from 2000 to 2009, 2010: from 2010 to 2018.
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Table 6. Number of registered insecticides by period category according to the chemical name

31

Chemical name

Number of registered item

1980V 1990 2000 2010 Total
Acequinocyl 4 7 44 55
Alkyl halides 1 1 1 3
Amitraz 2 1 3 6
Avermectins 4 4 66 74
Azadirachtin 1 1
Bacillus thuringiensis and the insecticidal Proteins they produce 1 4 5 10
Benzoylureas 2 8 11 43 64
Beta-ketonitrile derivatives 3 7 10
Bifenazate 4 6 10
Buprofezin 3 5 9 26 43
Butenolides 1 1
Carbamates 10 14 14 38
Carboxanilides 6 1 7
Cyromazine 1 1
Diacylhydrazines 5 13 20 38
Diafenthiuron 1 1
Diamides 8 27 35
Ethoprophos 1 1 5 7
Etoxazole 1 1 3 5
Flonicamid 2 12 14
Hexythiazox 1 1 2
Hydrogen cyanide 1 1
Lime sulfur 1 1
Mesoionics 1 1
Methyl isothiocyanate generators 3 3
METI acaricides 5 3 10 18
Milbemycins 2 2
Neonicotinoids 10 47 81 138
Nereistoxin analogues 2 4 1 2 9
Organophosphates 22 27 17 47 113
Organotin miticides 3 1 1 5 10
Oxadiazines 11 18 29
Phenylpyrazoles 3 4 7
Phosphides 4 4
Propargite 1 2 3
Pyrethroids 17 36 34 94 181
Pyridalyl 2 3 5
Pyridine azomethine derivatives 1 14 15
Pyriproxyfen 1 4 5
Pyrroles 7 3 17 27
Semicarbazones 2 6 8
Spinosad 1 1
Spinosyns 2 8 9 19
Sulfoximines 14 14
Tetradifon 2 2
Tetronic and tetramic acid derivatives 4 8 12
Unclassfied 2 2 5 21 30
Number of chemical name 13 24 31 40 46
Total number of registration insecticides 63 145 226 649 1083
Number of top 3 chemicals 45 73 95 241 432
Ratio of top 3 chemicals 714 50.3 42.0 37.1 39.9

9<1980: before 1981, 1980: from 1982 to 1989, 1990: from 1990 to 1999, 2000: from 2000 to 2009, 2010: from 2010 to 2018.
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