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Table 1-1. Yield of food crops. kg/10a (M.AF.)

fea——

1960 1965 1970 1971 1972 1973 1974 1975 1976
Paddy feld rice 273 289 330 337 334 358 371 386 433
Ubpland rice 61 126 164 179 179 183 181 210 189
Barley 182 176 195 196 208 192 177 216 227
Wheat 200 198 226 227 238 231 203 222 222
Potato 888 964 1,131 1,132 1,062 1,129 1,091 1,281 1,179
Soybean 48 57 79 81 79 79 111 113 119
Table 1-2 Horticultural Productions. kg/10a (M.A.F.)
1960 1965 1970 1971 1972 1973 1974 1975 1976
Apple 907 878 1,008 1,095 1,254 1,259 1,080 830 774
Pear 626 764 777 709 681 674 602 543 587
Grape 604 536 551 473 636 706 741 662 912
Peach 528 512 660 734 841 822 749 679 875
Radish 1,146 1,314 1,152 1,394 1,340 1,279 1,359 1,281 1,585
Chinese cabbage 1,057 1,230 1,117 1,320 1,201 1,166 1,325 1,228 1,545
Welsh onion 972 998 1,157 1,231 1,210 1,194 1,172 1,295 859
Garlic 481 508 508 53¢ 541 544 532 517 557
Cucumber 922 82 1,192 1,269 1,304 1,221 1,253 1,308 1,504
Tomato 1,114 1,066 1,495 1,816 1,731 1,704 1,664 1,962 1,807
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Fig. 1. Average rice yields in Japan, from 1926
to 1968
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Table 2. Annual consumption of pesticdes (M/T)
Insecticide Fungicide Herbicide Others Total
Years
a.i a.i a.i a.i a.i
1960 156.4 1,620.1 3.7 0.8 5,857.0 1,784.0
(9.5) (190. 0) (23.4) (50.1)
65 729.8 660.0 15.8 19.3 12,729.0 1,784.9
(43.4) (77.3) (50.9) (40.0)
70 8,862.8 1,680.9 10,925.6  853.6 4,957.6  689.3 277.7 35.4 25,023.7 3,559.2
(100)  (100) (100) (100} (100)  (100) (100)  (100) (100)  (100)
71 13,936.7 2,660.0 6,916.5 1,171.6 8,280.5 1,127.1 826.5 105.5 29,960.2 5,064.2
(157.2) (158.6) (63.3) (137.3) (167.0) (113.9) (297.6) (293.0) (119.7) (142.3)
72 17,924.9 3,117.1 4,708.8 1,787.0 10,152.2 1,388.1 411. 8 61.4 33,197.7 6,353.6
(202,2) (185.4) (43.1) (209.4) (204.8) (140.3) (148.2) (173.4) (132.7) (178.5)
73 19,717.0 2,859.7 6,345.7 1,219.2 9,666.1 849.2 669.0 110.0 36,397.7 5,038.1
(222.5) (170.1) (58.1) (142.8) (194.9) (85.8) (240.9) (310.7) (145.5) (141.6)
74 35,909.0 4,282.5 6,857.9 1,231.5 19,428.2 1,571.5 407.3 51.5 62.602.3 7,137.0
(403.2) (254.8) (62.8) (144.3) (391.9) (158.8) (146.7) (145.5) (250.2) (200.5)
75 46,219.0 4,388.0 8,332.6 1,391.0 25,852.3 2,510.0 565.4 165.0 80, 869.3 8,454.0
(521.5) (261.1) (76.3) (163.0) (521.5) (254.0) (203.6) (466.1) (323.6) (237.5)
ai: active ingredient, ( ): Indics

Sel e RIS RIS ML

e

ok, FERA A 1952~196841f¢)

8y r‘_
}:</1\'f{ InlT .E

=
o] fEETL S 19700E Jhito 7 sl & wl, 19754 w ppmE

o) 3.2k s T FRIIETILS 20357k
st oleb,  gERAE sk EEDE fnds mw
R 528k 2,607, BEHA 0858k 1,665 B
AL 5. 2fek 2.50%, Ifbsl 2.06%9F 4. 7THER KA
Bonste] el PhILEY)  WTRLY hmARe] HES
o}, o) oh e fLIZEYTYAL MhIm AL SLEC] A = ]

£ FMH 14%7F #\hestgd = RAfst 30665

BEHE Bk AY 9= REME 366571 Hrnsk
T gk, BAGA 1965~1974E/HY 14 L B

mEZE 80365, BB 3.96% e BREFIST 616
&% Fmekg o

# 3¢ eivelel A BREE R kel cl,

Table 3. Annual consumption of the pesticides by the formulation. (M/T) (1977. Pesticide Year book)
1971 72 73 74 75 76

Mercron 48,4 (100) 75 (155.0)  95.8 (198.9)  92.8 (192.5)  121.4 (250.8) 165.3 (341.5)
Emulsion 3,757.4 (100) 6,091.6 (162.1) 7,269.5 (193.5) 7,138.4 (190.0) 9,481.2 (252.3) 8,276.9 (220.3)
Dust 7,202.0 (100) 8,002.2 (111.1) 13,096.1 (181.8) 89,990. 4 (138.7) 25,767.8 (357.8) 82,527.3 (1,145.9)
e 992,83 (100) 2,026.2 (206.2) 2,541.2 (258.6) 1,784.0 (181.5) 2,852.9 (200.3) 4,053.3 (412.4)
V‘S’jjl‘igle 935.0 (100)  600.6 (64.2) 700.2 (74.9) 527.5 (56.4) 640.6 (68.5) 398.3  (42.6)
‘Granule 11,519.0 (100) 15,989.3 (138.8) 26,450.4 (229.63) 1,233.2 (271.1) 49,018.1 (425.5) 75,250.4  (653.3)
Auxiliary
substance 239,53 (100)  158.9 (66.4)  322.3 (134.7) 191.5 (80.0) 207.0 (86.5) 248.9 (104.0)
‘Others 950.4 (100)  686.9 (72.3)  895.5 (94.2) 804.1 (84.6) 200.4 (21.1) 131.1  (13.7)
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Table 4. Crops acres and pesticide expenditures
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in different parts of the world. (Goring, 1976)

Estimated crop

Estimated pesticide

Estimated pesticide

Area Acres (Millions) expenditures at user expenditures
level, Million U.S. Dollars per Acre in U.S Dollars

Japan 13 450 34.6

Western Europe 128 1,301 10.2

U.S.A. 198 1,732 8.7

All others 1,273 1,655 1.3

Korea* 5.5 95.2 17.3
*Calculated from the data in 1976
BAEH HTHEe UBREY kel 714 %o 85 =k ggae] Aol RMEE HEEd EHAST
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Table 5. Changes in Index of Selected Agricultural
Inputs: 1952~1968

1952 1968
Labor 100 53
Real estate 100 109
Machinery 100 130
Fertilizer and lime 100 292
Domestic sales of pesticides 100 269
All farm inputs 100 110

U.S. Department of Agriculture (1953 and 1969;
1953~1869). (G.A. Carlson & E.N. Castle 1972)
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Fig. 2. Regional difterences in the occurence of Chilo suppressalis. Left: Average of five years (1968
~1972) Right: Average of five years (1973~1977) (Park 1977)
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Fig. 3. Regional differences in the occurence of Laodelphaz striatellus. Left: Average of five years(1968
~1972) Right: Average of five years (1973~1977) (Park 1977)
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‘Fig. 4. Regional differences in the occurence of Nephotettiz cincticeps. Left: Average of five years (1968
~1972) Right: Average of five years (1973~1977) (Park 1977)

Table 6. Number of pest insects caught by the light trap.(Top: Number, Lower: Index (ORD))

1968 69 70 71 73 74 75 76 77
-Laodelphax 75,083 223,743 150,208 93,215 109,798 354,666 52,796 403,204 100,523 161,094
striatellus (100)  (294) (198) (123 (145) (467) (69) (B3 (132) (212)
Naranga 41,907 58,849 122,109 42,840 20,729 31,442 34,652 34,474 19,930 23,941
aenescens (100)  (140) 291) (102) 49 (75) (83) (82) (48) B7)
Nephotettix 771,448 926,743 1,127,112 711,429 1,366,115 11,495,324 048,048 17,450,175 827,641 1,541,634
cincticeps (100)  (120) (146) (92) am (1,490)  (123) (2,262)  (107) (200)
Chilo 119,558 84,507 75,857 93,155 62,181 46,343 22,866 18,501 22,575 14,875
suppressalis  (100) (71 (63) (78) (52) (39) 19 (15) (19) 12)
Sogatella 40,948 285,990 182,638 139,222 130,689 128,423 19,699 49,489 48,680 55,589
furcifera (100)  (700) (446)  (340) (319) 317D (48) 121y (119) (136)
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Table 7. Varietal variation of grain straw ratio. (Lee. et al 1969, Crop Exp. Sta. 1976),

1 2 3 4 5 6

Nopung Naekyung Suwoen 258 Suwoen 264

Tongil

80.6 96.2 86.5 110.3 98.0 124.8

168.4

156.5 186. 4 168. 4 153.9

: Cheonjoodo, Neckdeodo, Olbyo, Before 1907

1

2 : Do, Chosinryeok, Seocksanjo, Before 1930 (Introduced)

3 : Keum, Kockryangdo, Tamakeum, After 1930 (Introduced)
4 : Suwon 73, Poongok, Paltal, Before 1960 (Improved)
5
6

: Norin #6, Shirogane, Shin

H2, After 1960 (Introduced)

: Jinheung, Kwanok, Suwon #197, After 1960 (Improved)

19005848 000 ARz SMES  HAEEE 100U F G .00
196042 AHES 2708 1000 kolm #%8] & W=
HA Y AR 150~180.0 % fEd] Foix| i
alel. Van Dablen (1962)-& Netherlandel] 4] /gy

.
R

e BN A SUtEARES] TRkl YA E MY 13
meetE MRS HrkA =24 FEEm o8-8 B

gkl gleh. B 19004R{Re) M=ol Wilhelmmauuﬁ
3} 19507158 MAHie) Heines W9 fi’krsite (364

—MER)E 0,942 st 9ot ux:mrtf 1.228
Wzl Q=] FETHE 104904 1942 Fimstad o

Table 8. Variatal resistance of rice to insect.

o shgiek. o] obzbe MM HikE
PprEEe] FIMEE fre] MM
2ol fHEme e sl gL A F
BEHS BT B FIREEILTY S iﬁ‘bn*
A Sy B R Relo K] it f’?%ﬁu‘ g
EhEE BANA HE B2 2o e fiE B
Al b o)A MET e HTU KL
o Bol il BT IEHIMES —Y Msitez
EhAl slebm & gl& sloleh. 8L B Rigs
o ge o BEY kel k.

[

ﬂ

(Choi 1977)

Sogata

Varieties C. suppre- Nilaparvata R. striat- N. cinci- Deltocephalus
ssalis lugens Surcifera ellus iceps dorsalis

Palkoyng MS S S S S S
Akibare MS S S MS S S
Jinheung S S S S S S
Kimmage S S S S S S
Satominori S S S MS S S
Mankyong S ) S MS S S
Paldal S S S S MS —
Tongil S S S R M S
Yushin S S S S S S
Milyang 21 — S S MS M S
Milyang 23 - S MS MR M S
B B 9 ¥ RS fmikelge MEd) F IO e 23
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Fig. 5. Change in density of N. lugns on Akibare
and Milyang 23. (IAS 1977)
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Fig. 6. Change in density of S. furcifera on Akib-

are and Milyang 23 (Transplanted on July
1) (IAS 1977)
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Pig. 7. Change in density of N. lugens on Milyang
23 transplanted on June 1 and 22. (IAS 1977)
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Fig. 8. Change in density of S. furcifera on Milyang
23 transplanted on June 1 and 22. (IAS 1977)

Table 9. Per Cents of planted acreages of various rice varieties. (M.A.F.)

1972 1973 1974 1975 1976 1977
Palkoyng 13.6 11.0 11.6 8.5 3.4 0.9
Akibare 11.3 23.5 25.7 26.5 23.9 20.0
Jinheung 3.1 3.0 2.8 2.2 1.1 0.5
Satominoria 3.4 8.3 9.8 11.3 7.5 2.8
Mankyong 3.3 7.9 5.9 3.0 1.0 0.2
Subtotal 34.7 53.7 55.8 51.5 36.9 24.4
Tongil 9.2 6.9 15.0 21.7 11.6 5.6
Yushin 0.1 25.4 19.0
Milyang 21 9.9
Milyang 23 6.7
Subtotal 9.2 6.9 15.0 21.8 37.0 41.2
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Table 10. N: 1mber of hills and tillers Per 3.3m2 (M.A.F 1977)

1967 1968 1969 1970 1971 1972 1973 1974 1975 1976

No. hill 75.7 75.0 75.0 73.4  69.1 69.1 70.1 7.7 74.4 75.7
Eff. Tiller 1,019.5 1,040.7 1,121.0 1,088.0 1,012,0 1.068.0 1,021.5 1,090.9 1,124.0 1,262.9
100 102.1  110.0 106.7 99.3 104.8 100.2 107.0 110.3 123.8
Non-Eff. tiller 115.0  112.7 63.0 69.0 56.0 69.0 62.8 62.8 69. 4 59.5
100 98.0 54.8 60.9 48.7 60.0 54.6 64. 6 60.3 51.7
Total 1,134.5 1,153.4 1,184.0 1,157.0 1,068.0 1,137.0 1,084.3 1,153.7 1,193.4 1,321.5

100 101.7 104.4 102.0 94.1  100.2 95.6 101.7 105.2 116.5

e P ‘;— 196748 % Mo 2 1976% & 16 BmEL R HEE TRAEL BTy 44 A
397 xﬂijm}ai 1 HTEEE  23.8%7F Hnstd o B Wk #ik REY ST Sokst gg
RTINS 30, 3% 8 49 4097 RSt gleh. o BAfR7L S8 Grsich & 11 H—% HED BER
S PR RIS e FEETRRS B, HmeEd miEY RmmEs KRl MRR od REmEs
LA, FEIEIRY L G(SMEe: OB MERE), BEW  AWEm Hi—R & ZEUL 38¢ g5t
s} BiE e AR Aom ARl 109 B

Table 11. Number of hills, tillers and grain straw ratios of three rice varieties. (Unpublished data.
Park. 1977)

No. tillers Yield Gr/St
Tongil Jinheung Suwon 251 | Tongil Jinheung Suwon 251 | Tongil Jinheung Suwon 251

10X 10cm 1,118.88 086.76 1,013.04{ 599.08 641.52 662. 71 1,306 1,203 1,476

15x15 872,64 752.64 764.16 | 622.19 651,10 673.68 1,304 1,137 1,265
2020 773,00 712.05 711.99 | 547.34 640. 30 653,06 1,221 1,022 1,259
25X25 695. 87 577.84 611.54 | 552.68 614.48 603. 00 1,278 1,223 1,251
30X30 722,40 533. 88 625.68 | 594.13 605,52 582.71 1,254 1,188 1,153

ol ohzhl fEifpnii®l ¥y, ZEl A AR Hihn BRe] HEstoba shgl.os] Saxenas) Sogawa (1977)&
TSR WO MET BEE Re Aoz R TE GEEC #5lddn syl
43 28 e}, Pathak (1968)3} Nishida (1975)% 2T #F 12% mEES o2 T kR Bithe] =}
S R ROl £ R Bt 5 L R R R

Table 12, Deaasity of brown planthopper, Nilaparvata lugens nymphs on rice selection JR 1917-3-17
Lransolanted at several spacings. IRRI, 1976, wet season. (Dyck 1977)

Treated with insecticide ® Untreated

Spacing  Hills 9WT 1IWT TWT 1wWT

(cm)  (no./sq m) Nymphs Tillers

Nymphs Nymphs Nymphs
(no./sq m) (no./hill) (no./sq m) (no/hill) (no./sq m) (mo./sqm) (no./sq m)

40X 40 6.2 23 3.6 159 25.6 37 11 38
40:<20 125 37 3.0 266 21.3 7 3 61
20%20 25 70 2.8 368 14.7 95 35 46
40X 5 30 56 1.1 430 8.6 76 44 38
20X 5 100 123 1.2 710 7.1 150 78 68

5X 5 400 HB* HB HB HB HB 229 162

a To increase brown planthopper density, diazinon granules at lkg a.i./ha were applied at 1 and 4 weeks
after transplanting (WT), and methyl parathion sprayed (0.75kg a.i./ha) biweekly beginning at 6 WT.
> HB:=Hopperburn.
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Table 13. Density of the brown planthopper, N. lugens effected by the artificially adjusted number of
rice tillers. (Dyck et al 1977)

Caged green house

Tiller Number Field Popultaion Population No/cage

35 DT 63 DT 42 DI 70 DI
IR 1917-3~17 low 107 32 410 929
IR 1917-3~17 moderate 19 43 559 1, 409
IR 1917-3-17 high 28 89 880 1,734

DT : Days after transplantation
DI : Days after infestation

MARe R AUt # UL BEAS B kel mhEE bl o

Table 14. Foliar application of insecticides applied above and below the rice canopy for brown planthopper
(BPH) control. IRRI, 1977 (Aguino & Heinrichs).

BPH (no./4linear-m row)* sampled with D-Vac suction machine

Insecticide ® Before insecticide 2 days after Control *(2)
application (no.) application (no.)

Applied above the
rice canopy

Metalkamate 4,766 a 1,183 a 74
Monocrotophos 8,213 a 3,168 b 60
Perthane 7,342 a 2,589 b 63

No insecticide 6,190 a 5,893 b 5

Applied below the
rice canopy

Metalkamate 11,241 a 047 a 92
Monocrotophos 6,723 a 2,074 b 69
Perthane 7,521 a 335 a 99

No insecticide 7,805 a 8,811 ¢ 0

* Hopper development was induced by foliar application of 30g a.i.pecamethrin/ha starting at 15 days after
transplanting. Three applications were made at 750g a.i./ha. The volume of spray material for both me-
thods was 1,444 liters/ha.

* in each column, means followed by a common letter are not significantly different at the 5% level.

¢ Values shown were adjusted using Abbott’s formula. )

BEHE EEH #hstdE 99 BRgEE 60 A A A e mRbm Yo

~T4% TR T Bl #HAstd S Wl 0% L Y o
ﬁﬁ&j%% ‘/]‘E]—DH_TL g}\o} 0] %94 &/@E 7}_7/}__?__ 11 D %ﬁ%ﬁ:ﬁ_/l é%

WA Aol BBRMREA = AL T4 o oA fm S jel kA REHOA = el BEE
BRERA Mt g A RV EETREERAA z%:& HEw SRRl s, B KB BRUE
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Table. 15. The reproduction table for paddy-field
populations of the four leafhoppers based
on the 6-year data from the field census.

Species logr, logr, logrs logR

Nilaparcata lugens 1,722 0.873 0.567 3.162
Sogatella furcifera 0.820 0.581 2.706 1.401
Laodelphax striatellus 0.787 0.262 1.680 1.049
Nephotettizx cincticeps 1.658 0.372 1.529 2.030

The mean for the 6 years (1961-66).

7: + The rate of reproduction from the (i—1) th to
i th generation (Pi/P;_;), R:The total rate of
population growth from the initial to the ‘peak’
generation (R==Ry=rr,rs in N.lugens, and R=R,
=77, in the other three species).

o] figel whelk ek glond W A T
o wle} MmEie] WAL, B Ad EAHNL
34fe] e w1 T 17228 0.567, HE T
0.7873} 1.680, 3% T~} 0.820% 2.706, 2elx F
Zofu] 22 1,6583 1.5292 RS ok, o] fTL
BHEEY %t BMEE 9 R duA BEEEY 2
wma mEEE, 292 WY AR w2 SIREet
o] gk Bl A8 Aoz AR,

Nymphs { no./12.hits )

25C0
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»
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R o,
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Fig. 9. Density of the second generation of Nilap-
arvata lugens on IR22 plants of different age ra-
nges in an insectary experiment. (Dyck 1977)
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ol T8 TR o}

wlwd o MR 70~90 [EE w4
I xek e o B #TH Hel A= wEEst
e, el vebell A o] 9h2ke W e EyTiknEY BiEs
+ HigE BEdE 7idw~80 Efgel dot #iEd
g owkel 2L RIBHEWE 65 TA~TH Mg ZiEs
o FAREHRT HE T WHEETR AR K
2 grstAl Sl HREMEE ol s 44 Ao

29 10 BEEY Epgsr =97 s
o Bk 2k
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7h xo
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e

¥
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Fig. 10. Rate of increase (depending on the density
of BL) of N.lugens at various growth stages of
the rice plant (Kishimoto 1976)
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Fig. 4. Density of Nilaparvata [ugens nymphs on
rice variety treated with different levels of ammo-
nium sulfate fertilizers in two doses, 60% at 7 days
after transplanting and 409 at 42 days. IRRI, 1971,
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Table 16. Rate of discovery and development of
major pesticides from 1931 to date.

Number of Major

Decade Pesticides introduced
1931-1940 1
1941-1950 9
1951-1960 18
1961-1970 19
1971-date 3

Table 17. Trend in expenditures for discovery
research on pesticides for Dow Chemical U.S.A.
in recent years

Distribution of Pesticide R & D

Expenditures

Discovery  Product Registration

Research & Development
Year % %
1970 53 47
1971 48 52
1972 43 57
1973 42 58
1974 39 61
1975 38 62
1976(projected) 34 66
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