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Discussions on Pesticides Management and Marketing in Korea

Daihan H. Bai

ABSTRACT

An emphasized analysis and reviews on the progress of pesticide managements for the past
10 years through the statistics in Korea are summarized in this continued studies in connection
with the fundmental aspects and direction of advanced pesticide industry and improved plant
protection policies for 1980s.

Remarkable development and changes are observed in the plant species and varieties, plan-
tation practices and production techniques as well as pest infestations and controls in the last
decade, but no normal achievement and operations are recognized on the pesticide management
and marketing system especially. Realistic plant protection adminstration and pesticide regula-
tions in accordance to the industrial modernization and pest management advancement must
be adjusted in accordance with national economic progress and desirable agricultural structure
for 1980’ s.

Special considerations are stated on the strengthening of research and inspection program for
the quality products and control with the efficacy and safety use of pesticides. More serious
attentions are noted on the over production and flooded stocks under struggled market demands
and sales competitions with lethal financial difficulties by producers.

Through the status analyzed for the last decade, the integrated past management and coope-
rative basic control pattern under positive self-forecasting system by farmers are also urged
for the effective and economic pest control measures. The problems and solutions discussed
here on the advancced pesticide management as well as the cooperation on the self-ordered
quality control and market managing systems in 1980’s as it is a desired projection for the
further improvement. Most of outstanding and necessary statistics and data in the past decade

are also summarized here for references in connection with the previous report.
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Table 1. Number of Pesticide produced by genera name

Number of pesticides

Name

1975 1976 1977 1978 1979 1980 1981
Agrochemical (Kind) 108 114 133 143 148 169 169
Technical (Item) 145 148 160 196 208 233 217
Commercial (Trade mark) 216 226 230 297 302 331 261
Total % 88,783 176,020 121,141 129,558 207,967 166,821 126,463
(%) (100) (123) (109) (120) 171 (202) (186)
M/3% 37,131 50,537 43, 655 58,780 104,353 145,814 161,809
(%) (100) (136) (118) (158) (281) (393) (436)

Table 2. Pesticide manufacture and supply
Kind 1975 1976 1977 1978 1979 1980 1981
Production r 88,783 176,020 121,141 129,558 207,967 166,821 126,463
(A) a.i 8,642 10, 638 9, 444 10, 400 14,766 17,431 16, 032
M.3¥% 37,131 50, 537 43, 655 58,780 104,353 145,814 161,809
Forwards F 88,2890 171,051 115,905 140,170 200,101 151,759 133,272
® a.i 8,619 10, 388 9,117 11,309 14, 454 16,132 16,069
M 3¢ 37,211 47,789 42,111 63,781 101,590 134,831 160,144
Securxty of MACF F 54, 637 121, 960 66,553 78, 581 146, 550 90, 688 65,937
© a.l 4,531 5,369 3,725 4,301 7,641 7,178 6,602
M.W 23,078 28,614 20, 056 29, 428 62,195 62,529 65, 379
Supply of NACF F 41,437 121,960 79,132 94,262 110,264 93,767 60,745
D) a.i 3,541 4,435 4,180 4,877 6,794 6,951 5,421
M.W 17,334 24, 939 22,397 33,000 51,896 59,117 54, 330
A/B ai % 99.7 97. 6 96.5 108. 7 97.9 92.5 100. 2
B/C ai % 52. 4 50.5 39. 4 41. 4 51.7 41.2 41.2
A/D ai % 41.0 41.7 44.3 46.9 46.0 39.9 33.8
% (A F 100 123.1 109.3 120. 3 170.9 201.7 185.5
(B) F 100 120.5 105. 8 131.2 167.7 187.2 186. 4
(B) VI/\& 100 128. 4 113.2 171. 4 273.0 362.3 430. 4

(F I‘ormulatlon in M/T a.i: active ingredient in M/T, M-¥W; Amount in million Won.)
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Table 3. Pesticide production and consumption by kind
Kmd 1875 1975 1977 1978 1979 1980 1981 %
Seed disinfactant F 2 1 1 127 29 35 40 0.2
C 1 2 1 127 29 35 41 0.3
Fungi-Insecticide F 1€5 241 349 233 218 180 35 0.5
C 175 238 352 242 239 i71 87 0.5
Fungicide F 1,293 1,531 1,308 1,880 3,740 5,557 6, 364 39.7
C 1,231 1,514 1,336 2,058 3,759 5,414 5,978 37.2
Insz2cticide F 5,051 6, 465 5,272 5,554 7,263 6,960 5,046 31.5
C 4,857 6,325 4,918 6,311 7,169 6,075 5,605 34.9
Mitecide F 147 148 162 187 233 169 166 1.0
C 138 147 157 203 211 161 194 1.2
Herbicide F 1,905 2,159 2,246 2,259 2,845 3,523 3,473 21. 7
C 2,139 2,122 2,252 2, 204 2,709 3,374 3,270 20. 4
Growth regulator F 8 16 36 61 70 73 69 0.4
C 7 17 36 60 64 69 73 0.0
Spreader & others F 70 78 71 99 267 934 788 4.9
C 70 83 73 105 273 835 822 5.1
Total F 8642 10,638 9,444 10,400 14,766 17,431 16,032 100
C 8619 10,338 9,117 11,309 14,454 16,132 16,069 100
% F 100 123.1 109. 3 120. 3 170.9 201.7 185.5
c cC 100 119.9 105. 8 131. 2 167.7 187.2 186. 4

(F: Formulation in a.i, M/T, C: Consumption in a.i, M/T)
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Table 4. Pesticide production and supply by formulation

Kind

1977 1978 1979 1980 1981 %

3,323 3,677 4, 869 5,485 4,845 30. 2
3,143 4,125 4,823 4, 868 5,094 31.7
848 1,1€3 1,581 849 441 2.8
8iC 1,355 1,498 701 5£8 3.5
2,014 1,887 2,412 4,018 . 4,257 26.6
1,914 2,164 2,494 3,731 3.941 24.5
383 523 720 468 431 2.7
364 536 66 485 427 .7
2,897 2,920 4,662 5,550 5,019 31.3
2,815 2,894 4,495 2,314 4,999 3.1
71 230 520 1,062 1,040 6.4

4

73 235 448 1,022 1,030 6.

9,444 10,400 14,766 17,431 16,032 100
9,117 11,309 14,454 16,132 16,06 100
96.5 108.7 97.9 92.5 100. 2

(F: Formulation in a.i, M/T, C: Consumption in a.i, M/T)

1975 1976

Emulsifiable F 3,795 3,227
concentration(E.C) C 3,684 3,080

Dust (D) F 530 1,410
C 498 1,358

Weiable powder (W.P) F 1, 385 2,386
C 1,302 2,329

Soluble powder (S.P) F 474 250
C 521 255

Granule (G) F 2,370 3,287
C 2,517 3,233

Spreader & other F 88 78
C 97 83

Total F 8,642 10,638

C 8,619 10,338

% ¥/C 99.7 97. 2
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Table 5. Technical grade productlon and supply

1980

1979

Kind 1975 1976 1977 1978

Fungicide p — 90 307 593 1,118 1,466 1,650 17.9
s — 73 303 576 529 1,539 1,587 17.0
Insecticide P 3,105 3,788 3,119 4,893 5,120 5,133 3,009 32.7
S 2,933 2,778 2,532 6,213 4,845 4,572 3,637 38.9
Herbicide p 1,931 2, 940 2,772 2,177 3,395 3,933 4,529 49. 2
S 2,038 3,120 2,236 2,302 3,348 3,892 4,121 44.6
Others P 1,043 13 43 76 7 87 14 0.2
S 1,005 12 43 76 6 89 13 0.1
Total P 6,079 6, 830 5,742 7,738 9,639 10,619 9,202 100
S 5,976 5,990 5,134 9,166 9,129 10,092 9, 357 100

? 106 112. 4 94.5 127.3 158. 6 174.7 151. 4

5 100 100. 2 85.9 153. 4 152. 8 168.9 156. 6
(P producuonTnV _;i—i\/—l;‘Td"S—gupply in a. Tl(/I/T)

Table 6. Technical grade synthesis and trading

Kind 1975 1676 1977
“ormulation , 454 10, 338 9,117
Synihesis 3,756 4,019 3,660

No. of item 6 8 14
o, self supply 39 36 39
Technical, M/T 6,C79 6, 88C 5,742
Import(A)
Technical  M/T 6,663 8,764 5,866
M/ S 33.6 45.2 32.6
Intermediate M/ T 3,688 5,412 4,470
M/ A 8.7 13.2 12.2
Toial M/T 16,330 14,176 10, 336
M/ s 41.7 58. 4 44. 8
Expori (B)
To.al AN/T 1, 0060 558 452
M/ S 0.7 6.6 6.5
A/B 25, M/T 9.7 3.9 4.3
M/ 8 C. 02 0. 01 0. 01
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1986

1978 1975 1981
11, 307 14, 454 16,132 16, 069
4, 466 7,942 9,109 10,778
17 23 29 29

34 51 56 67
7,738 9,639 10,619 9,202
5, 257 8,699 16,588 10, 778
33.4 66. 6 81.G 84.3
7,673 13,748 13,835 12,427
14.1 26.C 28.7 28.5
12,950 21,847 24, 426 23,204
47.5 86.5 109. 7 112,796
4,124 917 1,115 968
1.7 3.2 5.6 5.6
31. 8 4.2 4.6 7.8
G. 05 G. 18

(Unlt a.i, in M/T)
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Table 7. Pesticide productlon by crops
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1977

1979

Kind 1975 1976 1978 1980 1981
Paddy rice M/T 2,919 4,140 3,106 3,930 6,439 6,942 5,105
(A) M/3¥ 19, 499 28, 506 20, 298 30,134 61,798 75, 026 74,876
Horticulture M/T 3,740 4,245 3,986 4,051 5,145 5,959 5,596
B M/ 10,835 13,739 14,110 16,271 23,067 40, 808 52,106
Herbicide M/T 1,905 2,159 2,246 2,259 2,845 3,523 3,473
© M {3 6, 290 7,850 8,618 11,251 17,099 25,735 30,753
Others M/T 78 94 107 160 337 1,008 858
) M/w 508 442 629 1,125 2,391 4,245 4,073
Total M/ 37,130 37,211 43, 655 58,780 104,352 145,814 161,809
% 100 100. 2 11,757 158.3 281.5 392.7 435,8

% (A) M/T 100. 0 141.8 106. 4 134.6 120. 6 237.8 200. 1

B M/T 100. 0 113.5 106.6 108. 3 137.6 159. 3 149. 6

(A)/(B) M/T 128.1 102. 5 128.3 103.1 79. 9 85.8 91.7
(A)/(B) M/w 55. 6 48.2 69.5 54. 0 37.3 54. 4 69. 6

(Unit: a.i in M/T, M/W : millon won)
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Table 8. Pesticide supply plan in 1981 and 1982

Security in 1982

Security in 1981

Kind —_—————
Production Reserved Total % Total %

Total 36, 470 7,080 43,550 100 44,074 100
Rice pesticides 12, 080 4,920 17,000 49. 1 17,470 39. 6
Fungicides 6,590 2,460 9,050 20.8 9,068 20. 6
Seed disinf. 110 - 110 0.3 131 0.3
Rice blast 4,930 1,690 6,620 15.2 7,030 16.0
Sheath blight 870 500 1,370 3.1 1,070 2.4
Bact. Leaf. b. 540 160 700 1.6 625 1.4
Seed Blight 140 110 250 0.6 212 0.5
Insecticides 5,490 2, 460 7,950 18.3 8,402 19.1
Plant hopper 2,020 910 2,930 6.7 3,043 6.9
Stem borer 3,470 1,550 5,020 11.5 5, 359 12.2
Horticulture 10, 620 — 10,620 24,4 10, 622 24.1
Fungicides 5,990 — 5,990 13.8 5,994 13. 6
Insecticides 4,630 — 4,630 10. 6 4,628 10.5
Herbicide 7,720 — 7,720 17.7 7,720 17.5
Paddy 4,170 — 4,170 .6 4,170 9.5
Upland 3,550 - 3,550 .2 3,550 8.1
Others 8,210 8,210 18.9 8,262 18.7
Soil insectictde 6, 250 — 6,250 14. 4 6,249 14.2
Growth regulator 420 — 420 1.0 418 0.9
Seed protect : 100 — 100 0.2 153 0.3
1,440 3.3 1,442 3.3

Other

1,440 —
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Table 9. Hezrbicidz producuon and COHSJIanlOn by crops

Kind 1975 1976 1977 1978 1979 1980 1981 1981 NACFKF
PildJ‘] P 1,536 1,270 1,906 1,722 2,224 2,751 2,637 1,229
Cc 1,093 1,021 1,884 1,742 2,210 2,628 2,470 935
A 3,330 4,237 6,354 7,312 10, 894 15, 082 16,792 5,119
Upland P 204 318 258 405 471 561 545 —
C 225 241 286 318 356 527 529 —
A 982 911 982 1,495 2,409 4,803 5,035 —
Orchard P 37 67 82 132 1560 211 291 —
C 37 68 81 144 143 219 271 —
A 432 795 1,021 2,030 2,565 4,992 6,424 —
Total P 1,905 2,159 2,246 2,259 2, 845 3,523 3,473 1,229
Cc 2,139 2,012 2,252 2,204 2,709 3,374 3,270 935
A 6, 880 7,294 8,357 10, 867 15, 867 24,877 28, 251 5,119
% 100 106 122 158 231 362 411 (18%)

(P: production in a.i, M/T C: consumption in a.i M/T A: Amount in millon won)

Table 10. Pecticide consumption on rice paddy

Fungicide Insecticide Herbicide Total

Year Acreage e T s
(1,000h2)  nT  kg/ha  M/T kg/ha  M/T  kg/ha  M/T kg/ha %

1971 1,178 1743 0.1 6352 0.5 4209 0.4 1,230.4 L1 100
72 1,178 320.1 0.3 l,42L8 L2  95L.4 0.8 17023 L5  137.3
73 1,170 295.3 0.3 1,7243 L4 1,170.2 L0 31808 27  257.4
74 1,189 23.7 0.2 1,582 13 1,155.0 L0 29799 25 1537
75 1,198 382.5 0.3 24265 2.0 21254 L8 4,934 41 3980
76 1,196 3140 0.3 3,506.7 3.0 20120 L7 50927 50  477.9
77 1,208 305.4 0.3 2,650.6 22 2,2L8 19 52078 44  420.2
78 1,219 £56.9 0.7 3,538 2.9 22039 L8 66048 54 5329
79 1,224 2,33L.6 19 40402 33 2700.1 2.2 9,089 7.4  732.7
80 1,220 3,003.5 2.6 3,337 27 3,3737 28 0,839 81  79L0
81 1,212 2,058.2 2.4 3,409 2.8 3,270.4 27 90,6341 7.9  777.3

% 30.7 35.7 33.9 100

(UniL ta.din M/T kg/ha)

Swep, MO9| 2350z 60442 4w & 20%  @7bx Afaron, Lasso, Gramoxonfo| 2 Fslgl.ot
2 gyt Zabwx) 1408bhad] 1%l & = Zatgd E6 21F Ma-
197114 B-3) Machei9] T3 oz TOKse} Macheted cheu /&%mﬁoﬂ/] Flifle.2 1973W el 165%7% Al#

BEAATTES o] Fol A 1974vd el 4275, 19754 76%2 Heolz oAl melwsk L4EHEel Round up(Z4}
F4£E A8 A oyt oo 1981dT HA = 8]) Gramoxon 59 A48tz &4 o 60%7A &
AzAE 104001 17082 2,500%0]4F FF=e] =  ojyren EFAEwAL 50% sirtel &= Aol i

279 113%9 A&47 ] et Bribe) RS JEMEERY: Paracoigfry A8z

uhA 24 = 19639 Karmexsh «| rhalef o] e} 1970 9l g0z AAE waE fMakel 20~30%9 W&

— 114 —



Ab2Golul w A

19751 0] F &l 77}21 AlaAle galdd b 20
< 71’ﬂ AR~ -[ri , G ‘olll ok “: ‘1 4HH i /'OL‘/O—'E} 61 'Lg'j:";c:"

TN 20%E AA s gloed, ol e I
AT 1,000% W&l e FEReorl ] 50GEd o) 4o
Big{E s olth.

KBAEE FE 10)
R uk 2004 7k dofie Rk
kb gladodd 1029y e liel = W ATmsk wib
7P Qoem, wikdie JEd ERgEMTH Ol = Mol
Ak =h. 27k 1AL 20K 460kg/10ac] A 500kg =3
T MY A A SERAIA gt 197640l &
""rli‘[vk'l—"— THIA 1007 o) AFR jERSlI 19779l & 10a
PR 494kge] (IEYHLEL#S Al Sl e, wyHLde]
iy Bisiel &8k MIVIE IR SE bR 20% 2 fiE
YRR
19714¢ 71& 0o &

120ukha o]z 3

’J)L
A} Q.
o

oA 10w ke RESH s
gy i 8fftol 4kel Mthrb gdglerd hawi (NI
Thgell A 8kg7h=l arebod ek, EhaBel FRYIFN I
of o whub At EERlovk A Fele MEM 30
%, Eelisl 30%, BRAIHI 30%9 3%ar{kel F7bA
s ool o m JLRPIERS Lo ki
Brkibiol  mEviElwl BUERIOIBLS) ML E R

WS b SUE st %M“i 76”*““
Tk SIS 9g Ao

= = MBIE CHETEIE SR uEe] wWiie ,;Jf\fL
T+ & Zeleh. BHEHIS Bitkike dfo® 4 5~

6l O]Lﬁg I g 1) Bk hag;f, ekg( K)ol dF & 8
159 5% ol eke) RUMNY Ko 2 HEfFea A N
e} AgEst Wedk-g iﬁl\*l 195 g Ao

5. &7el REEER Y {##‘(ﬁ 1D

prgiel AT A S 58 Bivie of 66%

E
ol vl KEHI-Z 70~80% % e Fol Eififhez 4
%

{Eeto 24 [ple] wiw o= RS s
T AES WA MHGE P el YilEmo g fhig
diRest 9l o) fidke “ﬁ‘i'{‘?%f‘%}h el i
2%%4151;{! wel fEE o gle He Aoleh

JEET ol w2 IR} M%E ‘i*»fi‘olD}.

Aol SLFIBFERH [R5 P Bs M 2
SRS St glom, BRI MAAR dilife
il M ot 10%01 4 4 oz B e hlz
S EEE St At

IR AR S 19724W 72 & siriEW s oAl

Hgtot I o] & KA (H
WHE R 15%4 59 4

}
ulk Rl IR INE FiTI e B =

=

Table 11. Pesticide security and consumption by NACF

Kind 1975 1976 1977 1978 1979 1980 1981 %%
Seed disinfactant S 784 853 907 126 29 26 29 0.4
C 801 860 916 160 34 31 28 0.5
Fungi -Insecticide S 111 63 46 26 17 134 48 0.7
C 63 77 54 49 16 63 58 1.1
“‘ungicide S 648 772 558 660 2,787 2,764 2,914 44. 1
C 425 628 631 750 2,182 2,357 2,137 39. 4
Insaciicidz S 2,198 3,209 1,895 2,601 3,386 2,602 2,235 33.9
C 1,929 2,670 2,369 2,741 3,037 2,705 2,132 39.3
Herbicide ) 1,550 1,305 1,225 890 1, 389 1,486 1,229 18. 6
C 1,105 1,039 1,121 1,234 1,517 1,663 935 17. 2
QOthers 3 13 26 — - 32 166 147 2.2
C 19 21 6 5 7 133 131 2.4
Total S 4,531 5,369 3,725 4, 301 7,641 7,178 6, 602 100. 0
C 3,540 4,435 4,180 4,877 6,794 6, 951 5,421 106. 0

% S % 160 118.5 82.2 94.9 168. 6 158. 4 145.7

C% 160 125. 3 118.1 137.8 191. 9 196. 4 153. 1

(S : Security in a.i, M/T, C : Consumpiion in a.i, M/T)
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Table 12. Rice pesticide supply by NACF

1982 Acreage

Kind Type Require Reserve — —_— I ———

Total % 1, 000ha %

Total 9,750 2,650 12,400 100 10,543 869

Fungicides 4,740 1,550 6,290 50.7 5, 846 482
Rice blast E.C 2,700 760 3, 460 27.9
W.P 270 100 370 3.0
G 350 100 450 3.6
D 540 — 540 4. 4

Total 3,860 960 4,820 38.9 4,140 341
Sheath blight E.C 510 500 1,010 8.1
D 140 — 140 1.1

Total 650 500 1,150 3 1,082 89

Baeterial L.B Total 230 90 320 2.6 617 51

Insecticides 4, 650 1,100 5,759 46. 4 4,697 387
Stem borer EC 1,550 410 1,960 15. 8
S.P 650 100 750 6.0
G 740 150 890 2
D 90 — 90 7

Total 3,030 660 3,690 29.8 3,021 249
Plant hopper EC 1,030 300 1,330 10.7
D 590 140 730 5.9

Total 1,620 4. 40 2,060 16. 6 1,676 138

(Unit : a.i, M/T)
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Table 13. Pest infestation and control in rice

FEMERG =24l FHsb g . 1010 10a% 128kgel] 4

Kind 1975 1976 1977 1978 1979 1980 1981 Ave.
Discases(A) I 1,751 1,111 1,233 591 3,133 1,516 871 1,429
C 2,730 3,251 2,783 4,330 4,972 5,259 4,762 4,084

Rice blast I 432 174 269 163 1,423 824 221

C 1. 660 1,424 466 2,183 3,403 3,740 3,184

Sheath blight [ 939 769 857 409 1,144 528 501

C 907 1,721 2,073 2,019 1,216 750 927

Bact. Leaf B. [ 126 50 0.3 13 520 125 119

C 134 76 244 617 351 719 593

Others 1 254 117 107 6 46 39 30

C 28 30 0.5 11 2 50 58
Insects(B) 1 3,738 2,293 2,950 321 4,253 809 916 2,183
C 5,429 2,735 3,519 5,510 6,904 4,777 4,518 4,745

Stem borer I 920 335 217 10 954 132 64

C 1,785 1,957 1,648 1,444 3,420 3,488 3,103

Plant hoppers [ 1,746 1,213 2,292 274 2,743 447 550

C 3,146 2,873 2,965 2,789 1,963 1,289 1,415

Leaf roller 1 342 186 316 28 509 115 130

C 140 — 182 455 447 (RSB) (RSB)

Others I 631 659 125 9 47 115 172

C 178 491 372 822 1,077 (RSB) (RSB)
Total 1 5, 389 3,404 4,183 912 7,386 2,325 1,787 3,612
C 7,979 5,986 6, 302 10, 340 11,879 10, 035 9, 280 8,829
%o I 160 63.2 77. 6 16.9 137. 1 43.1 33.2 40.9
C 100 75.0 129. 6 148. 9 125. 8 116. 3 110.7

79.0

(Unit : 1, 000ha, I : infestation, C : Control)
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Table 14. Pesticide application and rice quield

Kind

REE HERL KK(E 15
A 109037k AA gl S a R

1961~65 1966~70 1971~T5 1975~80 0o joqi0l 1502 jiFe 197249 10%% i

Sprayed acre;ge 1.3 3.8 8.0 10. 0 S LA e 4.9%9ld ¥lstd diHE 19754

Number of .1 3.2 3.6 4.3 9 7.3%% Hxz2 197749 1.5%7= t 2.8% %

Application’ ke @l EEe 197299 13.8%004 7.7%7F

Production 2.4 3.1 3.6 4.3 A ErHgon s HAY 4.7% FEdE #A
2, (1961~65=100) 100  129.2  150.0  179.2

(Unit : acreage million ha, milled rice M/T perha)
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6. 7e 704ER Y] 8.2 WiMES o] ha® kit @l
B 2. 4%l A 4.4% 02 180%9 ifEe] o] Fol ot
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08, it 13%E ARy
5.9%, HEYE 11.8%, 43t
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Table 15. Rice losses by disease, Insect and weed.

Kind 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 mean
Diseaszs 4.2 10. 0 6.0 5.7 3.2 2.5 2.7 6.7 4.8 6.2 1.5 4.9
Insects 4.0 3.8 1.7 1.6 7.3 1.9 1.5 3.8 1.6 1.9 2.2 2.8
(Total) 8.2 13.8 8.0 7.3 10.5 4.4 4.2 10.5 6.4 7.9 3.7 7.7
Weeds 11.7 140 32.7 22.7 19.3 15.3 23.0 27.7 32.3 29.0 29.0 22.8
Total 19.9 27.8 40.7 30.0 29.8 19.7 27.2 38.2 387 369 32.7 30.5

% 100 140 205 151 150 99 137 192 195 185 164 153

(Unit : yield losses in %)

Table 16. Efficacy of pest control in rice production(IAE 1980)

. ~ Vield at Losses(%) Increased yield
v Production 100% control el J :
ear (A) Average No control B)—(C)  A/(C)=(B)
— (1,000%)  _ (1,000%) BB’ ) (1,000%)
1975 4,627.3 5,170. 2 10.5 1 20.9 10. 4 537.7
76 5,179. 6 5,418.0 4.4 20.9 15.5 894. 0
77 5,965. 2 6,226.7 4.2 22. 4 18.2 1,133.3
78 5,779. 1 6,457. 1 10.5 32.6 22.1 1,427.0
79 5,548. 8 5,925. 0 6.4 24. 0 17.6 1,042.8
Ave. 5,419. 4 5,839. 4 7.2 24.9 17. 0 1,007.0
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Table 17. Possibility of rice yield by affeciing factor (ORD, 1975)

" Acreage Yield increase Ratio
Factor (ha) %) _— e —
T 1970°s 1980’ s

1. Variety improved 1,214,000 455,978 34. 8 30
2. Fertilizer applied 1,214, 000 303, 985 23.2 20
3. Pest control 1,214,000 235, 589 18. 0 20
4. Processing — 90, 753 6.9 6
5. Land management 60,775 81,425 6.2 6
6. Water management 493, 500 72,232 5.9 6
7. Mechanization 320, 000 40, 064 3.1 6
8. Cultarul practice 366, 540 22,618 1.7 6

Total 1, 307, 644 1066.0 100
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Table 18. Changing patterns in incidence of rice pests

’s
Pests (195001559 (1660 ~1069) T
(1970~75) (1976~80)
A. Diseases (43 spp.)
Rice blast L XX o006 @ OO
Bacterial leaf blight ® ® cCo 2O
Sheath blight ® CC OCO oG
Rice stripe virus ® SO0 L ®
Rice dwary virus ® o GO O
Black streak dwarf virus — — [ O
Bakanae disease (] @ [ ] [ X J
Rhynchosponium sp ® [ [ X J [ X J
Brown spot [ X ) [ X J ® e
Other minor diseases L) ® [ ] L)
B. Insects (144 spp.)

Striped rice borer %9 ( X J ® ®
Rice green caterpillar [ X X ] L X J ® [ ]
Rice leaf folder ] ® O Cl
Brown planthopper ) L X} 200 CoO
White back planthopper ® o Clc CCo
Smaller brown planthopper ® eoe o cO
Rice green leafhopper ® ) SO CC
Rice stem maggot ® ) ol® CCO
Rice leaf beetle °® ® CO cC
Other minor insects [ ] e @ o

(O mild, (30) : moderate, 5O : severe)

Table 19. Factors affecting continued pest infestation

No. of Acreage Flood Cold Typoon Low Drought Cold Tide Mineral Other

Pest

place (ha) water pressure temp. wind deficiency
Rice blast 3,550 19,292 4,345 2,487 362 — 840 754 — 6,438 2,066
Bacterial leaf 2,580 17,202 13,202 239 1,837 127 — — 601 400 337
blight
Leaf beetle 151 843 — 133 — 45 24 641 — — —
Total 6, 281 35,337 17,547 2,859 2,199 172 864 1,395 601 6,838 2,403
% 100 49.7 8.1 6.2 0.5 2.5 4.0 1.7 19. 4 6.8
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Table 20. Cooperative rice pest control system

(,ooperatxve Comram

Item control contral Total
No. of county 1,519 287 1,806
No. of village 4,010 293 4,303
No. of team 4,095 294 6,189
No. of member 205,725 14,998 220,723
Covering ha 125,120 9,812 134,932
Eqipment

Total 45, 489 3,360 48,859

High power 94 39 133

Mid. power 12,612 1,123 13,735

Low power 32,783 2,198 34,981

Covering day 1.1 1.0 1.0

bell Al R 4, 000fEBEC] Aifk=lo) 8 20854, ol4ke]
PRt ZUilshe] 120#hao)Abe] CL{BIEYIRE Ti
Sol Qom, MEFERES 3000 kol B E of
15,0004/9] BIEREEFIE L o] o) 1fiha W9 & WA}
3 9o} EAwelA o] 1/100] 4e] 4wkl 13uk52 ha
o 4x¢ golz gloh. wWAZ T RRE A ik
HERGERIE 150 =gl @ B EREE 5 gintel =, ¥ AIMIATY
Tlghkre) Breisle NiE 102 R = ek 455
BRI BEBHER 5. 13) o JLdpikR 3. 38 2 A 8.4
g o] o] Niforel fllo] ol & #Mex
o, 11203 )% BikR{t= 4. 000~4,500% 0]+
118 0055 e 2wk m\% iethol {iFlEl T Miad
g glel Bl lm BATEe EE T o &
e e ﬂmﬂw

23 O]‘.‘.\;ﬂ

Q

4. EHIBRREEC RHF(Z 2D

# Fabe] hayfy [RAEMIH] LT kgt E 1) A9 14kg

ol 7b3 = el A Mgiw gl shlont BiERgEIVE R
LATY @hlie) vt FEpAo) whob haia feyithst 44
el = RAELe) wheh. 1961uWlell 3104g¢e) E-xbeim
OPiREE 205 |Alv 3ematR Fol WA uk
obAl = N Bibkife 8285t Yokl Bul, At 5
Zk ﬁ)ﬂ?ﬂ%@h AA Y 18%) A 31%= & vkt MEin
el 9o, {5ERel v XAl & A BB S 69
Dol stz W 11 et

BIEREEILS] R NN Bkl & =
z ded HAY A% 20dAdelE FHLEF
60078 o] 43 30% Ay #HKE Uz YA
ol 1007 Wl fE&Y BALKY KU KE
WYHGA DG olA s Aol FAgERKe ASTEEe)
PrEnigiie) Aol KN = 98-S BithigILe) o

o) =

ks

e

= =

Table 21. Spray capablllty of ground spraying equipment and usage

1970 1975 1980 1981

Item 1961
] L S (%)
Manual sprayer 21.0 422. 8 687.7 844. 4 799, 6
Manual duster 9.6 26.7 148. 6 19.4 20.9
Power sprayer 0.3 45. 0 33.0 108. 6 142. 6
Peower duster — — 104.7 222.0 219. 2
High power sprayer — — — 0.274 2.9
Total 30.9 494. 5 974.0 1,194.7 1,185. 2
(%) (100) Q1, 600) (3,152) (3, 866) (3, 836)
Culiivation acreage(10°ha) 1,184 1,198 1,220 1,212

Required days for spraying —

8 3.7 1.4 1.2

(Q'ty unit : 10%)



Table 22. Annual acreage of helicopter application

Year 1969 ‘70 71 72 73 74 "75 76 77 78 79’80 8l
Applied acreage(10°ha) 5 8 29 50 70 78 79 .. 142 105 107 82 86 107
No. of helicopters 2 2 3 6 9 7 .7 6 - 12 12 12 11 12
Cost of control 1.6 1.7 1.9 20 24 26 26 30 36 36 46 6.0
(1, 000%/ha) ' '

Table 23. Basic pattern of fundamental rice pest control

- Seedling Field 1 i I W v
Pests M. Apr. — M. June — E. July -» L. July -» M. Aug. -> E. Sep.
~E. June ~E. July ~L July ~M Aug ~E. Sep. ~E. Oct.
Rice blast . —> . . — —
Sseedling blast Leaf blast Neck blast, Spike blast
Sheath blight —>
Horizontal Vertical
Bacterial leaf e—> —
blight & other Early Late
Plant & — e - - — — O —
Leafhopper S.B.P.H. G.L.R. W.B.P.H B.P.H.
Stem borer Y N
1 Gen 2 Gen
Army worm — ———— — —
& other Leef b. Army W Green C Grass L.R.
Time of control M.L. May M.L. June EM. July E. Aug L. Aug. M. Sep
Collective control O O o o =
Main target Blast Leaf b Leaf b. Neck b. Neck b. Spike b
Small B.P. Bact b Sheath b. Hoppers R.S.B.2 B.P.H.
R.S.B.1 Brown P.H.
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Table 24.

Pest forecasting and extension system

Organization

Ministry of Agr.
& Iisheries (M.A.I".)
Office of Rural

Development (ORD) and extension

Provincial ORD
(FORD) and extension
Coun‘(vaural Guidance
Office (GRCO)
Commuvnity Guidance
Offce (MRGO)

v

armers

observation

Individual control analysis
Cooperctive control

Contract control

Function

Control of policy and plan

Federal forecasting research

Regional forecasting research

Final evaluation data collection

Praciical adcipation field

Control practices effectiveness

Activities

Nationa] coordination

Ceniral forecast meeting
(Friday), 1 Forecast unit .
Prov. forecast meeting
(Saturday) 9 forecast units
Final programming 179 forecast
units

Technical extension 3, 000
observe fields

pesticide application control

observation
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Table 25. Iacior analysis of integrated pest control

Conveniional Advanced
[T system system
<ractor (Chemical (Integrated
control) control)
Chemical control e (50%) -4 (30%)
(Pesticide)
Agronomical control ==+ (20%) + - (20%)
(Resistant variety)
Biological control = (+10%) 1 (16%)
(Natural enemy)
Ecological conirol 4 = (209) -1 (20%)
(Forecasting)
Mechanical and = (2.10%) +(107%)
physical control
Culiural practice +(16%) 1 (106%)
and regulatory
Total 160% 160%
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Table 26.

WEE KEH 30%, HEBH 40%, ZHEFREAR 30%9
MEERS e = Slo] BIEMEESL BREEH K 4
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oW REHE PR afmRs $E gfs
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Number of pesticide and technical grade

Registered numbers

_ Technicals supplied -

Kind

Agr(o}git;edr;lical T?Ict‘k;r:;c)al Domestic Import Total

Total 53 531 65 449 514
Paddy 13 140 31 131 162
Fungicides 6 48 11 45 56
Seed disinf. 1 3 — 4 4
Rice blast 2 22 5 23 55
Sheath blight 1 6 1 3 4
Bact. L. blight 1 13 4 12 16
Damping off etc 1 4 1 3 4
Insecticides 7 92 20 86 106
Plant hoppers 3 45 14 45 59
Stem borer, etc 4 47 6 41 47
Horticulture 28 285 24 234 258
Fungicides 16 91 6 86 92
Insecticides 12 194 18 148 166
Others 12 108 10 84 94
Herbicides 4 69 ) 63 71
Growth reg. 16 2 10 12
Spreeder, etc. 3 21 — 11 11
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Table 27. Number of pesticide registered by company

Kyung DaiHan Dong Dong Mi Seoul Young Chun Han Sam Jae Total Ave

Nong Bang Yang Sung 1 Jin Nong Gong 11 (Actual)
Kind 21 28 26 31 24 18 23 22 33 25 6 267 5
: (56)

Item 60 59 54 76 58 41 58 47 92 55 6 606 55

(237) (22)
(Key No.) (29) g (28 G a5 A% 45 ey G820 (—) (262 (33
Paddy 15 19 20 42 11 24 13 9 33 14 3 198 18
Upland 38 38 30 22 39 16 38 32 52 34 2 341 31
Others 7 7 4 12 8 1 7 6 7 7 1 67 6




Table 28. World pesticide consumption

Ratxo( /a)
Kind 1971 1975 1980 1990 Advanced Developing
country country

Herbicides 1,131 2,190 3,900 7,700 80 20
Insecticides 842 1,882 3,500 3,900 60 40
Fungicides 343 961 1,900 1,900 85 15
Soil fumigant 21 69
Growth regul 40 77 500 500 75 25
Others 12 19

Total 2,389 5,138 9, 800 14, 000 75 25

(%) 100 215 410 586

B T ' o "~ (Unit : million M/T)

Table 29. Required expenses for pest control in food crops

Field control Total

Seed treatment Control
Region " Seeds Expenses % in ‘Acreage Expenses % in total €Xpenses expenses

(1, 000%) Total seed (1,000ha) plantation (% /ha)

Asia and Far East 2,363 20 23 77,193 1,196 29 1,216 4.5
Near East 591 4 25 6,517 113 19 116 3.3
North Africa 153 1 18 3,046 37 20 39 2.5
South Africa 734 4 24 20,423 304 21 309 3.1
South America 1,070 9 26 22,692 388 30 397 5.2
Total(Ave) 4,911 38 (28) 129, 869 2,038 26) 2,077 (4.2)
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Table 30. Pesticides needed to increase food production on acreage now under cultivation in Asia,
Africa and Latin America by the percentage indicated.

Expenditure in million US dollars

Percent Tonnage of
increase in pesticides Capital . Total annual
gsrz;(liclfgt.ion Ee‘ir’i(éogon Manufacture (izg?t?\ljif(l)?ln ?Zi:ngis

— 120 — - 580

10 150 60 40 730

20 195 160 80 950

30 240 250 130 1,070

40 285 350 190 1,390

50 342 470 240 1,670

60 402 590 320 1,960

70 475 750 400 2,310

80 558 920 490 2,720

90 640 1,090 580 3,120

100 720 1,240 670 3,600

Source : World Food Problem. A Report of the President’s Science Advisory Committee, Vol. 2. Report

of the Panel on the World Food Supply, May, 1967.
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