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ofol thg w1 Hao] Bag
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drgol A7) wiitell AA =47 Y 9 AR E Algsithar ek
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() 7h2)
T B Mg |47 | 3|35 | 4Y |t | d8 | dH | Ed5 | A
2R 6 3 2 0 0 0 0 1 1 13
S5 ¥ AE s Xy 8 3 0 0 0 0 1 3 1 16
Al AlZ 2 25 XY 0 5 1 1 0 1 0 3 3 14
X717 2 EHH XY 3 2 0 0 0 1 0 1 0 7
7| et 1 1 0 0 0 0 0 0 0 2
g A 18 14 3 1 0 2 1 8 5 52

Az (ADEA AL H 3] F 9] o] X (www.kamia.or.kr))
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th A5e] F9 R&D TRAE 3 A
O s2]] FHolN: GPSE ol 88 EdE AT 71& 5 w4 A6}, w83,
oIt 7127, A Al A7AISE 71, AAA TN AR 9 B ekt
RUHY 7le 5 13 Adwd AdES A5 V24 Vs Z2AET FHA
U B WAE VASE flote vhs, F 9L AV, BwEAE 9
o] Jito] FXH L S+
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(1) oK MA/=U MY 72

@ +F F AN 2

J3t o}, 20059 Fakqdel Aabele] 11791 9, thgo] ARAER 9.724, th
of A, A7 o2 Uehds. SRt FEAEE AHHoR Aol
S7¥ehe e HEhilaL, sFAE AL s3] Wkt s

<E 2-1> AEH SHAY MNH (AT
(9l ik 2)
Ax
xt2q] 1999 2000 2001 2002 2003 2004 2005

AlZEE 111,196,363 | 11,435,485 (11,774,825 10,475,493 | 9,755,245 (11,203,279 | 9,738,291
A 6,821,868 | 6,738,528 | 7,209,125| 6,769,382 | 7,618,911 | 7,669,295 | 6,918,577
ol 3,199,431 | 2,580,504 | 2,076,654 | 2,582,693 | 2,348,498 | 2,941,608 | 3,081,658
SE%= 313,598 370,111 381,795 310,263 263,732 326,920 347,193
AEAE 229,028 293,195 288,788 327,980 423,137 405,053 523,694
2187 596,528 663,392 590,265 784,351 805,544 917,226 994,892
A 499,820 484,799 506,372 481,046 417,047 484,078 301,378
=4 7,936,659 | 8,082,446 | 8,311,971 | 9,051,925| 8,869,566 10,839,886 |11,767,172

(A& FHSAAE 2006, FH)

O 2 39 £33 3 A7 5 FEAZ7]= vid 30000 W7 591 e
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<E 2-0> BME Rl £3 F M2 dEY 23 #Y
(®91: o)
T SEd7] sz
ol (2a) (o) Hedl
1990 2,970
1995 5,313 10,758
2000 2,553 5,295 2,783
2001 2,614 3,660 1,218
2002 2,508 2,452 1,023
2003 3,006 1,811 714
2004 2,804 5,087 549
2005 3,926 7,491 475
2006 2,842 4,571 457
(b AT 2007, B FREET, B/ AeE)
<E 2-3> A2 Vel £3 F M2 dEY 28 #Y
(®91: o)
EE SEd7] EYEREST
ol (a2 (mei) e
1985 3,526 1,911
1990 12,116 65,067
1995 28,408 117,875 13,951
2000 55,573 164,532 26,431
2002 60,627 169,708 29,361
2003 63,633 171,519 30,075
2004 66,437 176,606 30,624
2005 70,363 184,097 31,099
2006 73,205 188,668 31,556
(b AT 2007, B 5717 HEET, G/ AsLD
O Al A% #3 F AN AN FFE 2% vl Adme) v ok
Zohshe AEe eI, Axslel A5 S Al o v AE 9 9S 1)
g o] e AFES st FEAGS s o] viEAEGE 2-4>
<E 2-4> Y=ol 23 F H2l7|Ae| M S5H2004)
ekl o, Wik <l)
R 128 YLE 1-127b%] S bt
55 w2 [ounle] 39 [Dueie)] 8 [dsie)] 39 [Hdsi)
=7 2,540 128.4 1,844 117.9 28,761 104.9 22,229 102.3
&o|7| 2,088 154.6 745 124.6 23,305 89.0 8,288 84.3
Ho|7| 2,436 89.6 142 73.7 29,106 104.0 1,857 101.7
AME| 1,372 106.9 255 104.4 19,776 90.8 3,632 90.9
(he: AB e $A)
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<Og 2-1> d=u MEIIST|A Bofy 8|
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(32004
2005
2006

Ho|Y7|H HE7IA HH7| A J|EFALZT| A
NEIIA BF
<E 2-5> LB MEIRSTIA HolY SE
(k91 ek i)
ol

7|7 2002 2003 2004 2005 2006
Ho|H7|A 1117 11,026 12,015 11,540 11,803
HZ271A 10,571 9,245 10,510 10,766 10,249
HHZ| A 14,084 13,411 13,106 12,455 12,299
FH=E7t571 59,346 49,269 49,212 48,205 50,301
SFIS7IA 15,697 15,712 17,217 16,889 17,434
S = 21,222 20,123 18,919 19,036 19,165
7|EMNZT|A 191,625 185,352 198,385 196,730 191,837
2l 323,616 304,138 319,364 315,621 313,088

« A AR 7, FEEA, FRIE7IAE ALdE S

(Rpg: DB AT (FREAD), DB AFTAYE)

O & Wel AE7te7IA dv) 53 A= 27t glo] M4 AEE FAshe AL
= UERLL, VAR FAETEE 1A gt ele] 500‘%q /A = AP
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<E 2-7> ARo| AMZJIZI|H T 27 £=F AIM(2006)
(9] Wik <l %)

Ho|H7|H M7 A HH7|A FHEHS7 A
=7 | Y | M| F7F | S (FAHU]| 7t | Y | 2N | F7H | FH | 74|
sh=t 263| 67.4| &= 94| 38.7| &= | 870| 32.6| Ei= 4| 593
o|= 72| 18.6| HIEH 72| 29.7|9kot | 277 | 10.4| o= 1] 23.9
chet 25| 6.3| o|= 20| 8.3 o= | 221 8.3| 5= 05| 8.6
7ht 14 3.5| Ei= 19| 7.8| &= 190 7.1| chet 0.5 8.1
=S 6 1.5 o= 12| 5.0| E= 129| 4.8
57H= 380| 97.3| 574= 217| 89.5| 574= |1,687| 63.2| 474= 6| 100
A 390| 100| &HA 243| 100 &A |2,671| 100 A 6| 100

FHIE7|A ST AH o7 =27)A 7B EIHST|A
=7t | Y | FAMu| | Z7t | Y | FMH|| ZoF | FH | ]| 71| S | 74|
S 135| 18.2| &= 159| 20.5| &= | 230| 55.7| st= | 2,045| 27.8
o|= 126| 16.9| 3= 138| 17.8| o|= 44| 10.6| 5= | 1,588| 21.6
chet 113| 15.2| o|= 101| 13.0| &= 40| 9.8] o= 994| 13.5
ek | 112 15.0| Ef= 94| 121 &= 35 8.5 Ef= 490 6.7
sh=t 102| 13.8| &2d 55| 7.1 ot 21 51| oigt 457 6.2
57H= 587 | 79.1| 574= 547 | 70.5| 574= | 370| 89.8|5W= | 5,574| 75.8
s 742 100| A 776 | 100 A 412| 100| &A | 7,350| 100
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O 9o B EUY wlolorks Aasto A 2y 2L A998 fA8ta Ja(das
£ Observ'ER FAHC & 1,783 ktoe), o|AL 27| *2]%2] vlo] o 7}2o| A AALE
AHEEE TA S7HA71HA vlo] 97k~ = 200210l Gl A Al dlE 17915 TE A o
ofsf il 5. o] Ak vid ARl gk AU Ths oluA| e A v
& S7MA71A 9122002 ~03390 3%, 2003 ~04130l 4.3%, 2004~053 4.9%, 2005
~06°) 5.5.%%, Z12]aL 2006~27dl = 15.4%74A])

O 99| 74 2004~0520] L3H ROCse] 35.9%% vlo|7k7h xpA|skar glom,
U712 2% vlo] @7k ~7} 33.6%, sk el vlo] @7k A7t 2.3% . o]+ 3.9TWhel] A3
She W], 2004~059E oF 4.4TWh o] degzko . S7hee.<3E 2-9>

<¥E 2-9> EUS| 2004 20054 Hio|27tA0f o5 EFH ¥ H|w
(5F9): GWh)
gk 2t 2004 20054

=4 SMEME | CHPEHE S SMEME | CHPEHE S
=4 - 4,414.0 4,414.0 - 5,564.0 5,564.0
A= 4,040.4 343.0 4,383.4 4,440.0 343.0 4,783.0

o|ErZ|o} 964.7 205.6 1,170.3 1,082.4 230.7 1,313.1

A9 793.8 30.9 824.7 816.3 63.1 879.4
ZEA 395.3 48.7 444.0 411.3 48.7 460.0
Hgze - 281.0 281.0 - 281.0 281.0
Hol3 2.0 263.0 265.0 2.0 272.0 274.0
7| of| 153.7 78.2 231.9 148.2 88.7 236.9
mEEIES 179.0 0.0 179.0 179.0 0.0 179.0
E2ts 16.0 139.0 155.0 19.0 156.1 175.1
H = 36.9 101.9 138.8 52.3 108.5 160.8

ofdHE 85.0 16.0 101.0 106.0 16.0 122.0

QAEE|o} 39.8 17.8 57.6 39.8 17.8 57.6

z2gzt 9.8 4.8 14.6 26.4 8.0 34.4

£ 2| ot 8.4 21.9 30.3 8.9 23.3 32.2

A9 e 32.0 - 32.0 32.0 - 32.0
SEMEE23 - 20.3 20.3 - 27.1 27.1
&7tz - 23.0 23.0 - 25.0 25.0
met= 0.5 21.2 21.7 0.5 21.2 21.7

S&ot - 2.0 2.0 - 2.0 2.0

EU 6,756.8 6,032.5 12,789.3 7,364.1 7,296.2 14,660.3
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FEstaL, 20209704 vlol Qmj 2~ oy A2k st AlAS Axe] Bt AYS F
gato] degh SRR Ay diAuA] ALY AES HolA A&Tbesh =3
Y A AES e A -dUAE dAse T8 deR IS FstaA S
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O 7l ddol&thd A A, as o
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W olF FEuT 59 Folo] e A0 UERkE. <E 2-17>
<E 2-17> SttE dx7| & o
(9l H8)
i = +5 2 L
2000 2,228 2,078
2001 705 307
2002 804 1,255
2003 768 1,686
2004 942 2,237
2005 718 1,112
2006 1,147 4,248
2007. 09 295 3,030
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<IE 2-20> =W MEIISI|A & o
9 HE)
s
B 2007 2006 2005 2004 2003 2002 2001 2000
E=n 12,059 | 14,793| 18,524| 11,470| 12,694| 14,760| 15,642| 17,466
Az 4,776 6,246 6,976 8,034 6,912 5265 7,307 5,403
H E 4193 | 10,990 1,733 | 13,238 1,911 2,005 1,194 1,600
e 1,416 2,195 1,321 1,054 3,639 1,567 2,369 1,473
QIE L[ Alo} 2,598 3,296 2,060 8,106 2,328 427 3,813 626
Ef = 1,609 442 277 585 902 671 455 792
2{Alo} 9,755 3,489 8,991 1,883 4,479 244 1,257 333
o= 3,545 3,917 2,988| 14,107 2,134 1,887 2,222 1,940
Al 39,951 | 45368| 42,870| 58,477 | 34,999| 26,826| 34,259 29,633

(RFa: 71AR - E A 2007, @ 7] AL K831 (KOAMD)

O AF7Fe71A 9] AL HsF 7], =
AE7FE7IA e AT AoR F9) WS
ojge]o}, T o ® e

=7FeA e 7], AEAAAE 71, 716

) by Am, o] AR, v,

O 20057200619 ¢ Fd = Fdq9] 2.3-3.10 7747 Y vHlEo] =8k
a1, 20073 & 92 39,951 E o3, Y FH4L g% S7FS 159,407HER
do] &R oF 4] A% B Aoz el wEA FduA axrt A3, &
237 7 wAE b IARE AAE HE et Aol AT it
S A 3fo] E=go] = AHAow duy <F 2-21>

<E 2-21> AEIIEI|A T s
9 HE)
S
2o 2007 2006 2005 2004 2003 2002 2001 2000

== 11,312 6,014 2,659 2,915 2,189 1,766 2,628 790

o= 31,876 52,823 26,365 34,024 30,442 28,714 20,445 25,330

= 85,136 50,587 37,773 41,327 49,417 76,071 19,593 10,706

o|= 15,735 18,167 17,819 17,543 14,299 21,860 20,764 36,643

O|Ef2|of 15,348 15,087 13,421 11,388 26,674 22,438 15,629 8,309

A 159,407 | 142,678 98,037 | 107,197 | 123,021 150,849 79,059 81,778
(ArE: 7)1 ARG EA 2007, B=7) A3k 253 (KOAMID))

O Tye] AE7Fed FAFAE= 2001 o] F vwid 1.776.8% A= 716k Aoz 1

B <3 2-22>
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ol a= 2001 2002 2003 2004 2005
AZM =SS 18,783 19,324 20,803 21,927 22,586
SM I N =7 S 67,273 71,098 75,659 77,967 78,632
AlZ U 377 650 904 1,110 1,516
AZHEA 186 244 246 257 275
S| ZEFH =Y 1,748 1,915 2,011 2,030 2,036
A 88,367 93,231 99,623 103,291 105,045

(Rps: AFRHEAda 2007, AFSJFEHHA )
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O U] vo] Q7IAZNE Fof= Ak vf$- njdt Holx, 18 2 FEF% e 4
gjo)ar, ©] Hlo] Qb o] & WbH 7] FBEo] FH 3y HAFE OEMOE dEo] 154
9] A FEH 7 o]9o= AHo] MR gl Folgl

O AF7] 29 EAS A9 RE KT 2-23>0| 4] B ule) o] 42918 20004 19,454
HAE 20019 51,9464, 20024 47,2245 2003 10,9055, 2004 10,6474 5,
20054 12,708, 20061 19,9254 F2= Addid] 56.7% =7}s Ao vehd,

O %8 20004 22,9927 5 20014, 20,299z, 20024 22,0557, 2003 32,1173
B 2004 33,4101E, 20054 36,9011 &, 20061 35,067HETER A7) $50] 7
Wk 52.5% 713 Ao 2 el

<E 2-23> =4 Y| +EY ¥
(9 o), d8)
=]

s 2000 2001 2002 2003 2004 2005 2006
Q| FH 19,454 51,946 47 224 10,900 10,647 12,708 19,925
=l 112,304 | 479,291 337,001 187,332 | 335,481 783,000 |1,011,839
TETNH 22,992 20,299 22,055 32,117 33,410 36,901 35,067
FEU= 916,804 | 613,685 | 885,476 | 1107,732 |1,253,989 776,346 | 941,779

A =AA TAAR)

O 2007d 17114 A7) 2 a2 2 729 A3 & 729 3591948 7|2
3

ul=rel] 10,1129 8, g 3,905 &, ZeolAlo} 3,001 E, 9= 2,090 %, T 2,041



5, 289l 1,4673- %, 2o} 1,274 &, Hl=r 936 E, J=ulA o} 8955, 5
616 E 59 FEZ FE3 <™ 2-5>

AE

<O 2-5> I 7| F2 FEF

7| €} 24%

) 1“/01
ol Aot 2%
w710l 3%—

e T 3%
2j Aot & 4%

A 2l 4%

-/

== 6% \ ajzy ojx ot 8%

(s #AY FAAR)

O 2007Lﬂ 1711€E7H4] A7) & TN 18,7883 % oL, 8 = B+
= el 6,781 &, B 9453, A 682: =, T 2273 &, £F 643,

=
fHUJ 408%, B 1682 5 FATAS. <1¥ 2-6>

77.2%

(s #AY FAAR)
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O 2007d 1711¥ A7) & F=YAS vustd FEd0] 4 d wr} 1,99 Wol 4
= AAYo] =2 Fo=® Yehal, 5% o] okl Ads He TRk &
TS A, LAl FES AS A AAE] e FewE AdE.

O dA =l 7] dAIGT oFl ®olA e o] 2006 7102 226704, 4 AA
37TMAE E3ste] E 26374 HuE <FE 2-24>

O dA A57] Al A& 4 W2le 2o|7} ofye} viAlY T#H ] Afo] wjjZol
HAEHE Aog B 4= 9l 20008 FLeFol|A FaAM WA o] A7 E FA|EHd
A Qg el digh =S AV|SIA N, AN s 9GS FAAIA -2y
gho] F5Eo sk EXl WA Ee] 4490 vlAY Ao Qe IAFE
walo] Ao A F AFES At e dEolH, FHTdl= A7]Ed] o] &
sk

<E 2-24> 2 Hp7| A5

(T 7hAa)

. 2x 2001 2002 2003 2004 2005 2006

= A 26 47 15 25 31 37

=LA 194 218 175 160 213 226

Al 220 265 190 185 244 263

(g A FAMA 2006)
(2) &2 7|¢del R&D £AF R&D o1

O F871% R&D FAF 2 R&D 21 2007d0] 119 9 We]2 R&D vl&-& FA5+%

ki

< 20909 WelE frAlskaL Sl

A Q1

<E 2-25> 2007dE F2

Ao 8 JEPR<EE 2-25>.
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104
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oi7H| 3 olgl S
oA LIl | 1,150 1,100 1,000
A= 8 3
o Az EH7| 9 4
o u %o] 3 i
el 2 J[EF F1=7 (A 5
A 21 20 16
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7} R&D FAF &3

O 1998 72007 &A% 7FEA|~E Kok FH7|sAE 9 FHFstA o Aot
AR <G 2-30>°] YER wle} o] sd 7 AlE 7F 1998 T 2006374 97 oF
909 Ak T 1, &% a3 AFAarF 20037 200774 F - 517 oF 50

o AE7h AgEn 2 FApE o] vl mXIg AE] As &

O 2006Q% dRogHE 4913 A
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g = 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | Al

=

SE7|=HE 357| 919| 1,695| 784| 940| 214 1,881 | 1,130| 1,097 9,017

SHSEATA 948 | 1,121 | 1,012 411 | 1,515 5,007
A 357| 919| 1,695| 784| 940| 1,162 3,002 | 2,142| 1,508 | 1,515 |[14,024
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— — o o
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T B 2001 2002 2003 2004 2005 oo
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-+ s , > , (604)2) s s s s ( 55)
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%2 7]

=

2002 &4} vml=r EPACl= 76709 vlAEFokt 113719 Aslesof

U= (3E4-12).

E R

(Biochemical

<E 4-12> 72 I7tel YE5 HME S5 g
= 7t ol 25t Y3tshz ot Sl A H 3
ol = 76 113 - 189 2002. 04
7 # 12 58 54 201 2001. 12
R 35 - 25 60 2002. 07
Al 207 164 79 450
8 46% 36% 18% 100%

O #@e

ALdE nm=Zy 1 Aoyt F7F thEA9F BCPC(British Crop Protection

Council)olA] 33} “The Biopesticide Manual first edition"el] W29 1A &5 o]

60717} S50 Alds oL

Aom, Hd

@ NATURAL PRODUCTS (27)

- Plant growth regulator (PGR) (7)

o
BEope

30717k S=5]0] glon] theat 7S

Nomenclature

Sou

rce

Target crops

6—benzylaminopurine

plant growth regulator

Fruit trees, ornamentals, cereals

gibberellic acid

Gibberella fujikuroi Wr.

fruits, rice

gibberellin A; with gibberellin A7

Gibberella fujikuroi Wr.

apples, pears, celery

indol-3-ylacetic acid

plant growth regulater

herbaceous, woody ornamentals

pelargonic acid

family Geraniaceae

fruit

plant—derived porphyrin—derivatives

plant tissues

crops

zeatin

growth regulator

a wide range of crops
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- Plant derived insecticide/ acaricide (2)

Nomenclature Source Target pests Target crops
pyrethrins Chrysanthemum ) . fruit, vegetables,
. ) ) insects, mites
(pyrethrum) cinerariaefolium crops, ornamentals
pyrethrins : 3 :
(chrysanthemates)
pyrethrins : 3 :
(pyrethrates)
Derris, Lonchocapus, aphids, thrips, suckers, moths, .
rotenone . . . vegetables, fruits
Terhrosia beetles, spider mites

- Microbial fungicide (6)

Namenclature Source Target pests Target crops
blasticidin—S Streptomyces griseochromogenes | Pyricularia oryzae | rice
mildiomycin Streploverticillium rimofaciens owdery mildews | ornamentals
y strain B-98891 powdery
, Streptomyces natalensis, ,
natamycin olomy . fungal diseases bulbs
Streptomyces chattanoogensis
. ) ) . vines, apples, pears,
olyoxin B Streptomyces cacaoi fungi, mildews
boly DIoMmY g vegetables, ornamentals
polyoxorim Streptomyces cacaoi plant diseases rice, poem fruit, turf
rice, potatoes, vegetables,
validamycin Streptomyces hygroscopicus Rhizofonia species | crops strawberries, tobacco,
ginger, cotton, sugar beet,
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- Others (13)

Namenclature Source Target pests Target crops
micro ) . ornamentals, cotton, fruit,
. - . Streptomyces mites, leafminers,
insecticide | abamectin o crops, vegetables,

o avermitilis suckers, beetles
/acaricide potatoes

whitefly, thrips, leafminers,
plant y P . . vegetables, cotton, tea,
) . . caterpillars, aphids, jassid,
derived azadirachtin seed tobacco, coffee, protected
. . San Jose scale, beetles,
insecticide crops, ornamentals
mealybugs
) . vines, apples, brassicas,
microbial ) Streptomyces | . ) PP .

. bilanafos . inserts of annual weeds | cucurbits, mulberries,

herbicide hygroscopicus

azaleas, rubber
herbicide, vegetable, fruit,
fungicide, fatty acids plant, animal - ornamentals, grapes,
insecticide roses, weed, moss
microbial Pyricularia oryzae,

. ) Streptomyces . ) )
fungicide/ kasugamycin . Cercospora spp., Venturia | rice, top fruit, vegetables

. kasugaensis
bactericide spp.
microbial kasugamycin . . .

. 9 y. Streptomyces Pyricularia oryzae, rice, crops, vegetables,
fungicide/ hydrochloride kasugaensis Pseudomonas s fruit, ornamentals
bactericide | hydrate g Po. ’
microbial ) .

. . . Streptomyces . . citrus fruit, tea,
acaricide/ milbemectin hyoroscopicus mites, spider aubergines
insecticide
plant W

. . o . . ornamentals, fruit, vines,
derived nicotine Nicotiana spp. | a wide range of insects
) . vegetables
insecticide

Erwinia, Psedomonas,
microbial . Streptomyces | Xanthomonas, .
. oxytetracycline . . fruit, turf
bactericide rimosus mycoplasma-like
organism
microbial . Streplomy. C.e s ) .
acaricide polynactins aureus strain mite fruit
S-3466

botanical . ) . codling moth, european | maize, apples, pears,
. . ryania extracts | Ayania species 9 ’ p. ) PP P
insecticide corn borer, citrus thrips | citrus

. . mixture of . . .
microbial ) . caterpillars, leafminers, | vegetables, fruits, turf,
. . spinosad spinosyn A and . )
insecticide ) thrips, beetles vines, ornamentals

spinosyn B

) . . . fruits, olives, vegetables,

microbial . Streptomyces bacteria, bacterial 9
o streptomycin ) . potatoes, tobacco, cotton,

bactericide griseus diseases

ornamentals
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@ LIVING SYSTEMS (60)

- Biological insecticide

-Bacteria (9)

Nomenclature

Target pests

Target crops

Bacillus thuringiensis
subsp. Aurstaki

Lepidopteran larvae (diamond back
moth, vegetable pests, forest insects)

vegetables, fruit, maize small grain cereals,
in forests, orchards or for general tree
care

Bacillus thuringiensis
subsp. aizawai

Lepidopteran larvae

various row crops, fruit, trees, vegetables,
cotton

Bacillus thuringiensis
subsp. /srelensis

Diptera

in water bodies, sewage filters, in
glasshouses

Bacillus thuringiensis
subsp. tenebrionis

Some Coleoptera, particularly the
Colorado potato beetle

Solanaceous crops, mainly potatoes

Bacillus thuringiensis
subsp. Japonensis
strain buibui

Soil inhabiting beetles

turf, grass, landscapes, ornamentals

Bacillus thuringiensis
subsp. aizawai
encapsulated
delta—endotoxins

Lepidopteran larvae such as
Spodoptera, Heliothis, Helioths,
Helicoverpa, Pieris species, Ostrinia
nubialis, Plutella xylostella

soft fruit, canola, maize, soybeans,
peanuts, cotton, tree fruits, nuts, tobacco,
vegetables, vines

Bacillus thuringiensis
subsp. kurstaki
encapsulated
delta—endotoxins

Lepidoptera and some beetles

vegetables, maize, tree fruit, vines and
cotton

Bacillus sphaericus

Mosquito larvae particularly active
against Culex spp.

public health insecticide

Serratia entomophila

New Zealand grass grub

established pasture

- 140 -




Fungi (6)

Nomenclature Target pests Target crops
Strain Bb 147 European corn borer, Asiatic maize in Europe
corn borer
) ) hitefly, thri hi n
Beauveria Strain GHA whitefly, thrips, aphids and vegetables, ornamentals
) mealybugs
bassiana
Strain ATCC | soft-bodied coleopteran turf and ornamentals, all raw
74040 ,homopteran, heteropteran pest | agricultural commodities
Beauveria ,
L White grubs, cockchafers sugar cane, barley
brongniartii
. whitefly, Bemisia tabaci .
Paecilomyces . . ) ) . ornamentals, food crops in
some activity against aphids, thrips, spider
fumosoroseus mites glasshouses and outdoors
WMetarhizium rasshoppers, locusts -
flavoviride 9 PRErS,

Verticillium lecanii

whitefly, with a side—effect on thrips, aphids

glasshouse crops, soybean

Nosema locustae

Grasshoppers

Pastures, rangeland, many ohter
crops

- 141 -




- Insecticidal baculovirus (11)

Nomenclature

Target pests

Target crops

Adoxophyes orana
granulovirus

Summer fruit tortrix larvae
(Adoxophyes orana Fischer von Roesl.)

summer fruits

Anticarsia gemmatalis
nucleopolyhedrovirus

Anticarsia gemmatalis(velvet bean caterillar),
Diatreae saccharalis (sugar cane borer)

soybeans, suar cane

Anagrapha falcifera
nucleopolyhedrovirus

Lepidopteran larvae

maize, vegetables, fruit crops,
ornamentals

Autographa californica
nuleopolyhedrovirus

Lepidopteran larvae

maize, vegetables, fruit crops,
ornamentals

Cydia pomonella
granulovirus

Codling moth larvae
(Cydia pomonella)

apple, pear, walnut orchards

Helicoverpa zea
nucleopolyhedrovirus

Heliothis and Helicoverpa species
(Helicoverpa zea, Heliothis virescens)

vegetables, tomatoes, cotton

Lymantria dispar
nucleopolyhedrovirus

Gypsy moth(Lymantria dispar)

forestry, landscape trees

Mamestra brassicae
nucleopolyhedrovirus

Mamestra brassicae, Helicoverpa armigera,
Phthorimaea operculella, Plutella xylostella

vegetables, potato, brassicae,
ornamentals

Neodlprion sertifer
IN. lecontei
nucleopolyhedrovirus

Sawflies(Neodiprion spp.)

forests

Spodoptera exigua
nucleopolyhedrovirus

Spodoptera exigua

cotton, vegetales, grapes,
ornamentals, glasshouse
vegetables, ornamentals

Syngrapha falcifera
nucleopolyhedrovirus

Heliothis and Helicoverpa species
(Helicoverpa zea, Heliothis
virescens )

cotton, tomatoes, other
vegetables

- Biological herbicide (4)

Nomenclature Target Target crops
hondost .
Chondostereunm undesirable forest pest trees forests
puroureum
Colletotricum
gloeosporioides f. sp. | Nothern joint vetch Rice, soybean
aeschynomene

Phytophthora palmivora

Morrenia odorata, the trangler vine or
milkweed vine

Citrus, other perennial crops

Pseudomonas gladioli

Poa annualannual meadow grass)

Golf courses and similar areas of
fine grasses
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- Biological fungicide (17)

Nomenclature

Target pests

Target crops

Coniothyrium minitans

Sclerotinia

oilseed rape, lettuce

Candida oleophila

post-harvest diseases

citrus, poem fruit

Ampelomyces
quisqualis

powdery mildews

apples, cucurbits, grapes,
ornamentals, strawberries,
tomatoes

Bacillus subtilis

seedling fungal pathogen including
Fusarium spp., Pythium spp.,
Rhyzoctonia spp.

soybeans, peanuts, wheat,
barley, leguminous food crops,
particularly cotton

Endothia parasitica

Endothia parasitica

chestnut trees

Fusarium oxysporum

fungal pathogens

crops

Gliocladium
catenulatum

Pythium spp., Rhizoctonia spp.,
Botrytis spp., Didvmella spp.,
Helminthosporium spp.

seedling production

Gliocladium virens

Rhizoxtonia, Pythium, Fusarium,
Thielaviopsis, Sclerotinia,
Sclerotium spp.

ornamentals, crops

Metarhizium anisopliae

Coleoptera, Lepidoptera

vegetables, ornamentals

Phlebiopsis gigantea

Heterobasidion annosum

pine, spruce tree stumps

Pseudomonas cepacia

Psuedomonas
chloraphis

fungal pathogen

cereals

Pseudomonas syringae

fungal pathogen

crops, fruit, vegetables

Pythium oligandrum

fungal pathogen

vegetables, cereals, non—food tree
crops

Streptomyces
griseoviridis

fungal pathogen

vegetables, ornamentals, herbs

Trichoderma harzianum

Botrytis, Sclerotinia species.

vines, vegetables

Trichoderma harzianum
and trichoderma viride

soil and foliar pathogens

orchards, vineyards,
ornamentals, vegetable
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Parasitic nematode (5)

Nomenclature Target pests

Target crops

Phasmarhabditis hermaphrodita | slugs

vegetables, ornamentals

Steinernema  feltiae sciarid flies, soil insects

vegetables, ornamentals,
mushrooms, strawberries, turf

Steinernema glaseri white grubs

turf

Steinernema riobrave nymph, crickets, weevils

turf, citrus, sugar cane

Steinernema scapterisci mole crickets

turf grass, golf courses

- Others (6)
Nomenclature Target pests Target crops
- . Agrobacterium Agrobacterium tumefaciens | trees, nuts, vines,
Beneficial bacterium )
radiobacter conn. ornamentals
. ) . Erwini. ftr .
Microbial bactericide nia soft ,O,t chinese cabbage
carotovora (Erwinia carotovora)
) . " Myrothecium . turf, tobacco, grapes, citrus,
Biological nematicide v . plant parasitic nematodes : grap
verrucaria brassicae, bananas
Mollusc parasitic Phasmarhabditis SIUaS vegetables. ornmamentals
nematode hermaphrodita g 9 ’
. . . Erwinia amylovora,
Biological fungicide/ | Psuedomonas ) V! . . | crops, pears, apples, cotton,
. Fusarium spp., Rhizoctonia
bactericide fluorescens spp vegetables
Biological fungicide | Burkholderia fungal pathogens, out door crops, transplanted
/nematicde cepacia nematodes crops

O 2004 A 525 0] Y= WEFUEd = AE=A7F 62%, AAl7F 18%, X ZA7}

1.4%, A ZA7F 6%, =AY

FAA 7} 5%, 18]

7.6%S AA|8a L.

O H=] Ag-ole HAe] skl X A &5 o5 A3 3=(=, 4=,
Aol AEseF FoA mAEEF} Asshroke] W& 747 46%9F 36%=A
AA S 82%E A8t .

O AA =W A¢ e AdH] 45 H3as dAnjs e vAEAAE X
ek sl AEEoF A2 oF 4009 ¢ ARE FAHI lon, 20109+ WA F
oF A9l 10% RSl 1,2009 (A 1845 Aol oAk, 20104 F7]
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sabE el vl Al sAkEe] 10%E A EvaL 7P e o), 1e]al 20154 el= A

=
Al EoF ATl 15%4 =] 1,8009 9 Awel o]g Fow 44

O AAl A=k 2001d A AlA FoF Al oF 2%71 5.89 &I et (& 4-13),

OECD#718 F4o2 & ARAAAN o= Qlete] 1 AgFRs} 2013K0lE A
A A A oF 15%21 459 8o &8 ZAor FA% 1 9-S(Santander Investment,

1998)(1§ 4-2).

O

<E 4-13> 2001E x| N 2ok AR

(9 million US $)

LATIN
EUROPE NAFTA AMERICA AFRICA | ASIA | OCEANIA| TOTAL
Macrobials 60 80 10 5 20 15 190
Microbials:
— Bacteria 20 90 10 5 15 30 170
- Virus 6 4 5 1 3 2 21
- Fungi 5 15 10 1 7 6 44
Subtotal 31 109 25 7 25 38 235
Others(biorationals):
— Natural products 20 42 10 3 12 10 97
— Semiochemicals 6 25 4 3 15 3 56
Subtotal 26 67 14 6 27 13 153
Total 117 256 49 18 72 66 578
* by Michel Guillon, International Biocontrol Manufacturer's Association, France.
<38 4-2> MEsoe| FUAIE I MAAIE Mt
(ZLAIEH (MAAIZH

2000

1600

1200

AZ(AH)
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400
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O AHe o YT AT 2 Ehel A 2 AAMe] ASH o Wiro] gro.
g AAEGIINE BEE BASD A%k B BAL S5k B
ofe] ALgTE Folx AFHow WAL FEaE AWAAANL APste] §&

O ol F7kz BEel ABABYoR ABE FPIA AFYA BAE 5
pbgFel EI} WA o] 83
Ao ze Agle) & delon S4a 99

O AXE5d=71e] A e Udd=9] KoppertE ZF=Z 7Ytte]  Applied
Bio-nomics, #7]¢ll9] Biobest, 92| Cats Agrisystems’} 4 & 4tdsst=d 4
Sl ol A= 2002 (F)AA Y] AAZ Q] AEE AVIE Ax=el] R e
A o] AAH o7 FHHAS(F 4-14).

O Kopperte 40991 d9] AALS 717 710X qk & Aol 3005 o]2= HAA|FS +
Hlgk 712 19904 o]%e]ar, 1967 H¢ ol % 1991d vjg &= AF-o] 2AEZH8 5 7|
A (MYCPP)2] AA] o] d7FA] KoppertZ} AAFsl= 242 B3} 5714 A]F0]%S

O ey ygds ARIE 1991WRE 20008714 B kA8-2S 50-65%7FA] 7+
Ao Al MYCPPE =AM o2 A= 7kstal AldgoR 5
o] tjoto & HAS g3t AEAA Akjjo] Uddasor EAXHow XA

Sl 7)ol whs|g] o ks w 918

<E 4-14> =718 F2 MES|AMe| HYME JobE=s v
= 7} HEz= 7o ofstel= FHtet
(M™ 3| AD (Koppert) (Biobest) (M4 (Applied B.)
MMuETT 305 255 24Z 125

(=5 Ad)

O 19999 2% = IOBC(nternational Organization for Biological and Integrated Control
of Noxious Animals and Plants : =4 AZ4%A]| 7|7 A=A = 2 4 77
o AMutts o m A dAEER &S dRsion, AX sAEFETe vl
getsel ko] HAARGH| &S BT 90% oS 3l Ao YElRS(E
4-15).
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<E 4-15> F2 SUMTIFo|Me| MHEALZH|E
= 7} F == MM ALEH| S
2 0 95%
HE2t= ol=Z2|7H 1F 100%
EOLE, 7| 90%
A EOIE, 20|, ©7| 97%
it EOIE, 20|, 1F & 43%
(] : I0BC 1999)
(3) = zH Aol 24t
O =ue H3H f7lsAAE A7 Eslehs 7192 34-1690A4 He 3130
) A, )Hl ool (F)agutol L, (F)EH-steld, (F)is, (FFLsst, (57)
SRl o8, (DEHY B e Age] AL Wolshn dot B T4 AF
2 ok Al FHAE B Mo delaln, T2 Aot A St W
A7 % FrddA Aol W Ao giFE FA7Ide] FEdd
O 2 of# Aol &Adsk= 5009719 7199 83827 WeatA] gFom A4
AL QoA Sobd ole) AuAnsl RS Ageld F5o) ABEFOR 55
H A o]9of W3 75‘ FAAI= 1,00009F0] AJAE FulEan gl o) HA o] Hg-of 57
o HA7h 1557 AEel AFl FEHD Ak 4.
O AEs A4 aga 137 s2AAE AL st Ao 49 = ) 2 9
Sl A%oR FEHE 497 A
<E 4-16> I FEEAE FI|SA L] SA| BHAZ
i xR MEY Hgs SIS
ST
HHA B AM B SR AT AE|713 = Bacillus subtilis R
= F)Al
T=5}x| A=HE QST 713 strain (F)tgoraz
HHA2{AMEE R AT AE|713 e Bacillus subtilis =) Alod
=2 O ALZ=SHA| o220 QST 713 strain (Ftgoraz
s | FH FEHH FIAOIE T2 (F)sFstole
n2|g [ 2y 2y [Abol|= T2 SEHUSEHF)
TS0/ EZA0| = ARSI | A2d T2 SEHUsEHF)
- Pseudomonas fluorescens Gpf—1
Al Hl = o
Hlaen = 5| 4 2(KCCM10642) ()0l 2Hot
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AHK
3;_* sﬂ R SEY R 5lAky
Sulfur SC =% T, (F)SFstole
Bacillus subtilis ~
D/él-)]clx-lx-l UO% °|_[' é!._ﬁx
|4 = H| A tol V1336 A (F)
ol A2l Bacillus subtilis (Z) BA
JKK238
Bacillus subtilis (=)
I PLE=N Bt =
4= . KBC1010 s12ut0| 70| 2
Streptomyces
Xz | O|MEx =Amal , Ho|Ho|(F
xe |oldEA S lydicus WYEC108 o1AI0l(F)
Hal —
2|8 | ojMex EfA| = Paenibacillus (Z)72l8}o]
polymyxa AC—1
e A= Ampelomyces ()28I8l012%)
quisqualis 94013
Bacillus subtilis
eSS PPN *)azisto| 28
|y 2H| | CB-0365 (3)28ibto| 22
5| gem OlH| AN AN 3| | 45|53 8HeHH elufo] 22 A (F)
HIA B AAZIAHA| A EAHA|A ; ; ;
HlR A aAAlA 11—;_1ri| ES a0 Bacilus thuringensis (F)E=5t0|2
Ol0|2tXI0[AME|0423 Z==}A| subsp. aizawai NT0423
OF2| AE}2}O| Z A}
2| E olx 2| E oIk AC|2HE]
a2E YA J2E 9 | ofRiciaE olod 2230} )
O2| AE}2}O| Z A}
Z2E 2 Z2E 2 2IE
REER a2E 8A | ofXic/aE oloix 22l o)
SR R Beauveria (F)S 251012
bassiana TBI-1
HIE| $5% SES Bacilus | F)ssiol
thuringiensis var. kurstaki
S j
25| | 6]E| 23 H|Z Bacilus | EeEYsE(F)
2|8 thuringiensis var. kurstaki
KK 7
M ojex sy Bacillis _@)assole
thuringiensis subsp. aizawai
7| A= O[H| 7| A+ 7| AR® =H QlHIO| 2EIA(F)
2ty A CIMER oty Al EtTE|OHF)
Eus 2= =235 go|pet F2Y 4T = Myz= =)2| Bl
3 4_5 =& J—'—D|J-|-|_X-” El_ JT'LD|JT’I_E'._I'X‘” olt”§|_ (—l_)j-l_ol'j-E
A7 MST|A 7 7| A= SHEAS(F)
olH|A AT M3 OlH|AZAYMS| | o|H|HZHAS QIHIO| LB A(F)
7|Et ~s - ~ =
| 27HE Fe Foz Z&7t21o| A EFR2|Of(F)
(F4: 3% 2007.12)
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3. -yl AEFokiol s d3k 2 SA-
7F. R&DFA} &3
O ARIHIA ARt AFNLRANE S, $ENFH, SR TATL, A
AR, FA7I9H gl AR Fasta Qo dAte] AlE 9 o
71*3?%2 e e BAY (2 4-3)
O AEFF Ad+te 7|22 AaAe iy 54, ¥4, &2, A, d=gr A
SHA3 AE, s S A, §5 2 " 5 USg gdeie a9
739- 7145 Aol A AAsoF 57] wjitol AgEo] o] "oy
O =3 T A$ GAste AEAT QERzow AEe Ay T A HF
o ATE FASA et AFFY] AL FHIL L AFOR WEA R
sto] WA Aol A EEEE AAY
O 53] AEsF2> Aol ul§- F83te] 87 2 AESA B2 J&FS 1A
) o] AFEo] o]eld EAHS Aty g AtEe] REsta A3 o)
o] Asfslhs A7 vl du gt

—_L

2 e olld
BA R ARE %

AR Sy AEHEA FEAGS Ao 5T fE0 Bisly Bt
=] [e)
B2 QAF WAIde] wiAY ek glo] Aol Aol Be o A
fopo] TFA AU RHow FL AFL ANIIALE WS
fais
=
£ R&D ZEAE 7 #3
<27 4-3> HHo| ozel MK XD YUK §A
X
IE" & AERNESE| SHEUS HES RES WEHTUL] YOS TN
¢ SHASHS IO IS HTSHE0| YTt AF
o DH(FL| FINFEMG o0 BT Q) =0 ASERR S EREP T
¢ SUFHHERE Y0 G A (R0 HY S
Uy A3 | O 200555E 2017 HTE (138 S8 SA)
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<E 5-1> AZE HEIHE
(249 A E@E D), %)
AT MArsE(A) MA(B) 28| 2ZH(C) 7S E(B/A) A=E(B/C)
1965 191 164 1,033 85.9 15.9
1970 1,354 1,321 1,215 97.6 108.7
1975 1,905 2,075 1,941 108.9 106.9
1980 3,341 2,854 1,679 85.4 170.0
1985 3,276 3,000 1,737 91.6 172.7
1990 4,032 3,752 2,365 93.1 158.6
1995 4,688 3,648 2,092 77.8 174.4
2000 4,588 3,729 1,875 81.3 198.9
2005 3,857 3,950 1,877 102.4 210.4
« Abg W@ R AR, MRS A% TARHAAE, 2006)
O SHHAG vlman(FE7]) FAE 2H 1980 ] 4 o] 450kg/ha 5 H
oAX AAA HIEE 7P Wol AMShe 7F F9 skl 18y 1990198 A4
o & stetattirh 2005\l 376kg FEORE A
<E 5-2> H|29| AH|ZD} chHAY X2|g
o H| 2 AH| 2 da2E a8 (M/T) AX|o| MM
= (HE3Z M/T) N P K 7 X212 (kg/ha)
1970 1.212 356(63) | 124(22) | 83(15) 563(100) 173
1975 1.941 482(54) | 238(27) | 166(19) 886(100) 282
1980 1.679 448(54) | 196(24) | 184(22) 828(100) 301
1985 1.737 428(51) | 195(23) | 215(26) 838(100) 331
1990 2.365 562(51) | 256(23) | 285(26) | 1,104(100) 458
1995 2.051 472(49) | 224(23) | 266(28) 962(100) 424
2000 1,875 422(53) | 171(21) | 207(26) 800(100) 382
2005 1,877 354(49) | 162(22) | 206(29) 722(100) 376
# AR M RATRETHRTHF ), varg e sy dek(FH A9, 2006)
O 20059 & A HEGA= Felste}, Fhstol (-, 5353}, A3 Ests &
o] 4A7F 7}5 solm walstet, Fhstold, A Estete FE A9 FEE &
v & 38 E 5, KGAMZ, &5, ¥, g3}, gl e T2 dd8 Hhjs A
Ahghul gk,
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O 20054 71ZoR wE waE destslst Fiselel 2Rt Aisa gor,

E)
i T
1o
ey
o
it
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ox
=
td
e
ot
oX,
oly
K
%0,
tlo

AEe HEe S5 KGA

<E 5-3> dA L MEZE AIE A2 (054 7|&E)

(9]

- A g8 sl 513} KG g5 | 7|et

TR % Y | % Y | % | 7Y %] 7Y | %] 2 [ % | ¥
IS5 | 560,460 | 100 | 174,295 | 31 | 386,165 | 69 0 0 0
Msk | 225972 |100| 22,276 | 10 35,043 | 16 |52,527 | 23 | 73,755 | 33|26,065 | 12 |15,766
R4 | 223,429 |100| 24,140| 11 | 132,698 | 59 0 0 0 66,591
NK | 187,954 |100| 16,214| 9 0 |48,668 | 26 | 59,486 | 32|35,546 | 18 | 29,129 | 15
#of | 102,053 |100| 11,158 11 24,759 | 24 |35,445|35|21,027 | 21| 6,063| 6 | 3,600| 4
BB | 345,205|100| 38,873 | 11 | 108,354 | 31 |91,253 | 26 {58,360 | 17/26,779| 8 |21,587| 6
7|Et 26,743 | 100 5,956 | 22 368 | 1 | 2,943 |11 | 6,042| 23| 9,078 | 34 | 2,354| 9
Al |1,671,816|100| 292,823 | 18 | 687,388 | 41 |230,835 | 14 |218,671 | 13]103,072| 6 |139,027 | 8
Hd
Che| 99% 106% 95% 101% 98% 93% 120%

« AL EAR (=R BT HE3])

O 2005 & 7] =l HIZGAS] HBFE WiEarEe 11,2849 o 54
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= —o
=24 = A XK A
ot 7 H = %j_l'o% DHEO% TE"J% '37|T'_;0|°—!
(s2h) HE (212)) (FU:%12) (212))
2 060 7,169 598.8 41
Ltsll 515t SPH|ZE 1,360 ’ :
RE (4.570) (144.710)
a7 2.020
Eél—HIE 480
%':'805_4! O_]0| UlE 100 11,522 1699
wetol (1,620) (45,891) 12
A7 580
7,910 44.0
AbA A Ol Q g
AN 330 (1085) (16.048) 503
_ 489 14.5
X d =23SH|Z 257 YaN
' | (257) (479) (4,162) 19
2M0l| 108
< (1,123) (6,976) 66
A 378
3 =2 ; 6,198 567.3 122
_ Abetne ’
Jtzz B 680 (744) (56,123)
] 80
SRR 2,272 41.6
(300) ’ :
KG (1.238) (12,601) 9%
2 380
e _ 334 8.9
345 Eloz'l-lj E 2 YAN
> 5} | (200) (334) (2,495) °
_ 93 6.4
H| OH A 25|32 .
[OH M | (150) (91) (1.769) A40
3,857 37,110 1,479.0
%l_j ) ) )
f (5,034) (11,284) (292,114) 623
T AEEE () 24, MEAAEAEEY. wEde ()= HEEY
24T BANH FHPNEE A9
* A E AR ETERI]), vsatde] deky A FAd, 2006)
O 7714, FAE HE AR @3 2 =
O seh)g9] AR AAFHJAY Aasta AT, 7714 vl59] A2 3187
B9 Ao og AR RF 59 o|fE Z718kal ¢S, 20054 7|FEo® §7]4 H
59 T 340t B o7 Addiy] oF 40% 71 e S
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<ag 5-1> = IR (3E, 77|12, EQHEH) AlY A=
2,500
oo | 2.005 | —~stthls = gozus  +EumEA |
’ 1,734 1744
161 £29 1504 1598 h 1o54 1544 1,593 1.617 1.638
i 1500 t
i
i
EJ 1,000 772 810 738
5eg B2l 632 _a—*— | 519 623
139 26 a——A A TR
500 A 298 287 ,_.;-"'/‘ - 340
T 174 153 187 5=
. g At 130 153 17 %a
S S - S S-S St S S
“ : RG] ) \ 3 ~ N Y M oy ] )
IR N I I R N A
[
O WikE vlE 4718 WEs PR R S0 gor, 3% Bl kg 37}
FAE Holal g
<¥E 5-5> ¥ Fi= H|E, 35 =H[o| HuiF
2 = HAZE molE (el ME)
- 2000 2001 2002 2003 2004 2005
FAEH|= 1,428 1,578 1,928 1,643 2,340 2,658
355H| o|&kel ol kel o|&kel 20 23.6 24.4°
=4 AN A8 (FHT Y3, 2006)
@ "= F=9d %
O Mg 52 19999 thH A o]F 1307150 ¥ &5 FAI3h 2005 FEEF(H5
A E3HE 147980 &, FHeR 2029 =of =@
O WFHEE o Bgue, 84, foke] 30 2 WFL AXsn gor, 7o 5%
=S E=, el Aol QIEAloL & F el
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<E 5-9> H|ZIIAAE MMEX|E

ror
Ofor

T = 1999 2000 2001 2002 2003 2004 2005

o 98,399 | 109,981 | 138,942 | 108,528 | 93,269 | 105,819 | 96,899

%i(B) o 5,000 | 6,547 | 4,209 | 6,000 | 3,559 | 3,765 | 7,000

MY EHH(C) 86,853 | 97,112 | 134,733 | 98,969 | 85,944 | 80,209 | 78,181

0|2 X% (D=A-B-C) 6,546 6,322 - 3,559 3,766 | 21,845 | 11,718
* AR HEARIEASHCEETA3], 2006), vlEAI e dsta wdwesk(FAE, 2006)

O 39| Hz7Tm7H4L vid A8 & 4 7HAL 19983+
Bl 200397k 2 H 5. 1oy H BT R 2T @A %—i A o= 2004
BE 7148 94ste] 20055 A 714 S 21-17-17 5§

7HAL 2003 W] 242} 68%, 55% A%

of»
Q‘L
=
e
(o
i
R 2
off
N
[me)
=2
N

rﬁ:
™~
Lo
ﬂi"i
33

<XE 5-10> H|27}H 2AE FO|

(291 %)
T 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
SYTOHIH 321 | 42.0 | 59.8 19.4 1 20.1| 8.9 -3.4 | -0.8 | 11.2 | 156.9
SHTIHA 0 3.9 30.1 0 0 0 0 0 13.3 | 17.7

* A5 B EAI S AL H(CEAT L3, 2006), HlEA el Akt LA A, 2006)

Hg 89 R 75 %

O AR A Pae FaA7)3 el o vafEe a8 Ang 918 1988
Q19 MERESE AN EARRAEY] AAE S sEe A9
A :{5—‘_ Jo

sholl ool WA HEAGE £ % fE W

i

O Hls#= 2= AAT Fo8T2e 2 ¥ flo] sEas o 54 T
Fa e, Qg HEs &8 ATl 50% IRkl FF el 2005 A ¥

AR ES 92% 9.

O

il
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2
(91 %)
T2 2000 2001 2002 2003 2004 2005
seH| 2 100.0 100.0 100.0 100.0 99.8 99.8
gloj 8|2 54.5 54.4 53.9 51.3 49.5 48.4
7|Ef =" 93.1 90.7 55.3 47.4 77.5 91.1
A 94.1 92.6 73.1 68.2 85.6 92.2

« 5 1) F71ENE, BikeH R
# AR | BAIYSA LR (EHTL4E, 2006), RIEAM S Ak A A A E, 2006)

<¥ 5-12> CI=2™ H|Z23|Ale] 2Ll XE &

— —_— o

5| Al A YRS 515

O Ak o|2E21d O 2712 YA EO0| HaifaAl ME ¢ Eof.

O HF8 H|R, ¢aHuR § §58|8 34 | O eltbizl, elids 5 ¢ Hoj
Haifa oy

O 27H7|sE o HE Tof

O 7z g H&ol Holg

O 2Ak =290 O SR IollA ALESH| 2=
Yara | O MA i 27|22 SZA O ZES 7lsd HIRE L7 94 ¢

O TAMIA 12071= bl|E Hoj EHol.

O Ak 5 O =elot ota2 At =L SH ¢ Hof
Basf | O #F& H|E, 2tayd|z § S54|& 34

Eoi
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O 53] Walskstel 4§ 20006t Hol o] ool Azt FrelAsl vebg,

() %)

T eolietet | SFets | AEEE | FIER KG S Z=H|
1995 2.20 3.82 0.66 0.32 7.72 -4.75 9.88 1.35
2000 0.00 1.50 0.00 0.00 2.89 0.00 0.00 0.00
2001 2.00 2.10 0.69 6.50 -5.24 -2.26 7.43 -1.78
2002 0.43 -8.10 2.20 6.97 -2.11 —6.56 6.09 -3.31
2003 1.61 1.83 1.64 5.75 -14.31 13.43 6.19 -44.31
2004 1.97 0.84 -0.37 5.92 1.35 3.25 3.91 0.00
2005 1.68 0.57 0.97 6.36 -1.44 4.23 2.14 -3.89
A5 vEARle] A LAEk(F A1d, 2006)

O HIE3A L] wfEd F7HES B 200090 HojEo] dA8 HAas As & 5 9
b 200413} 20052 Haw HA]d] W 78w mjEdo] &

719,
<E 5-14> H|ZSIAKE MEMR| E(EENE] 0 SHSIHE) 24

(=9): %)
S| delstet | sweeks | sz | sz | ke g5 | =
1995 23.51 15.15 32.32 32.55 22.12 18.90 12.4 0.78
2000 25.24 6.03 45.05 32.17 18.76 40.16 10.8 -11.47
2001 1.33 3.69 —2.46 9.18 —-10.61 7.10 3.86 -156.12
2002 —5.44 -17.31 -6.29 1.97 4.78 2.18 5.12 —-7.63
2003 6.18 -14.25 7.1 16.71 1.03 6.87 2.31 13.77
2004 26.84 50.27 34.38 6.90 22.22 40.71 15.8 10.17
2005 17.13 7.84 7.85 -0.43 146.05 15.33 15.4 7.47

- A kel e] @aks WA aHE AE, 2006)

O HlEA2 200090 FHelEel 5 A4, A7 &
= ojyF X]‘:%H ‘QLC”/} A9 z7%
Fohe= wmEo] ¥

O HE7HE @43tz vg Fas AEFHos

o

27F A, 20061 8.4¢F 21-17-17



2ok 7k 0] 2003 thH] 22} 68%, 55% <1l whek 20061 1~59 djjake
AATR] 229 7+43F Ao R UEhd

<E 5-15> H|E 714 QIA &5t

2003 2004 2005 2006.1~

=2 2001 oIAE(%
T ) ®) ©) D) E(%)
T =M E) 1,752 1,787 1,949 1,877 690 B/A C/A D/A

HolIHA (| /52)
22 5,300 5,300 6,650 8,150 8,900 25,5 | 53.8 | 67.9
21-17-17 5,800 5,800 6,450 7,800 9,000 11.2 | 345 | 565.2

« A HlEATe) e Akt Rk A1|, 2006)

O 20004 oI 9.4,
g s A AR Qe AsEe 2heke FA9.

O A Ahdrhzsl weo we} nlsuEu|ES 30% 74 stEstalod 49 12

G AANIE A AAEA K

J8 5-2> H|ZofE v|So 121 &=

o1 21 40,000 80 %

30,000

20,000

10,000

0
—a—FE -ce--HEWE —a—HEWEHF =T dYd 10T HE
* Zhm v R4k o] d3a) ddaesk(E A |, 2006)

® AAATHY H5ol e FAY ok

O FA A 1Ae Af7HA9) F50t AARAT AR08 A ol
ulake] Aol mel 20064 ol Ee] 200346l Hls) 677 110% F5E 449,
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B FHS AN F Qe Yo Fgela 9low, FAHR 88
%

= PA—
AhEAe) A8 WAEARe] AFe] G ol FoIAL A&

AtaAR o] diFEs ol ofEstaL jlo] Al s R A E Rl v RIS
= 14 ols Aol ol&amd SUgtE AT 4% k= N

& FibE AL Y] A dis THAE ¢ e B okl olE S Zwl
= Az eEA Aguge] Ay &4 B HAs A ¢ 7] wel,
=29 A A B o] &2 d=FHate] v fel iy Festa w1 5
(e]

4
F7hs ol 2 Ao RN AXNE AT 5 U8

H

JRrAM

mlm

- 211 -



A%

1o

2

5

Aze ApEA

=

hedel w4 2 ol

3|

A
=

o

=S

4

olUet 744 A wel
Z

3ol a5

JLA

BH
L
-

=E

o A% A ARG F7be)

lo] 57] gl o
&

RS

2

7 ¢

o Wt Qg AAF o] Aw,

=

=
[¢)

& ArALe o

] 2]
S

ool

i<}

ol W% At ol
%

7] wjze] o]

[e]

O T4 Aprsale] A%
O Folarst 24 olF

O A&

o A ) Ho
— — 1FL
o K- oR mo
o g 3
<o ey W
K = = Mo
oy B o= bR
= ~ =~ g
= mLﬂ ! ww Dt
% ol C 4 7
o W oy il H_mo op
B X fo o GE
o " © Ty
"o x oo
ﬂVl rul = O# ~o
ﬂro ;&ﬁl I N ™ vl X
s 10 —_ ‘ﬁl_cw o) H_A-o .ZT
G TR o
] C el
o P 2= T
jary On_ (@) Lo ﬂﬁ
< B <o A X
eI WooT -
_zrl ﬂAqu OﬁE OM AT Ot _v_.Mu
7o =0 ™ . H elu
~ ﬂ.@l —_— ;.OE —_ Z‘.ﬁ
o )
E.E ﬂvmo L.~| ﬂ Jl_l _]wH Z”O ~
el =) T WT 0 ~ 0 S
% N g ! xr < o ol
X7 oor ™ X =)
a Tagd o Xz o = 3
° M 2 w9 o <
T g Wrﬁ o L.F o EO jo° _._/._| g =0
%0 <m N o T oy =M
< B N 0| —_ < AT.E = parkh R
oy i ~ o —_ I~ < < o =
fw — ﬂ_lm — 7 — ._._._._._ ..u—mH | —
iy X r A of o) . < ol _— 0
TOwWwm T X 3 M I ® o
O O O < < = O

- 212 -



<E 6-1> =L siEAtE ALk Bist

19704 | 1980H= | 1990AX | 1995HE | 20004X | 2005H= | 2006HT
A 508 3,462 10,518 14,856 15,105 15,278 15,693
2 460 1,872 3,274 3,766 3,867 4,203 4,267
4= 10 769 3,551 4,725 5,215 5,170 5,175
s 19 514 1,790 2,095 1,892 1,687 1,639
H| & 0 306 1,667 3,680 3,340 3,293 3,574
7|Et 19 1 236 589 792 1,025 1,138

O t=4 AbR7Ile] Az AR AR vhs #29F #om, Az 1007t = o)ds A
ek BAke] AR A A RS v 870AY, A TUHAL Sk 6704, 2 GO0
AR Q= g Bebdo] 27)A), Bi=rel 17RALOIHE 1007t & oda e t=rA 719
T ol BALE T e 3Abe C AlgAF e R 1907 Eo' HalEo] &

<E 6-2> MA A2 1070 cl=H s|Ale] 2006 T AFRAY AR

Company Headquarters Feed Production (m-ton/y)
Cargil/Agribrands USA 16.8
Charoen Pokphand (CP Group) Thailand 14.9
Land O'Lakes Purina USA 12.0
Tyson Food USA 101
Nutreco Netherlands 8.0
Zen—noh Co—-operate Japan 7.8
AB Agri UK 4.6
Ucaab Co-—operatives France 4.0
Smithfield USA 3.6
Sadia Brazil 3.5

* A& Feed International, 2007
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Aakege] 8499l slgsli=tl, UmA 16%E AA 5t
gk g 9l Ao 1009 AFE3S|ALSY mjEHS B

A7 1000 AFEEF] 20060% FATAE 3359 53007 Dele] wak], AA) Ab

3|AEe] T 649 100

& 30 pehd v} 28

<I 6-3> MH 1000 AlZEZe| X[ 2006H T S A
(&]: i)
Region 1-100 Sales All Other Sales Total World
North America 9,025.6 1,125.8 10,151.4
Europe 9,351.6 589.5 9,941 1
Japan 5,525.9 949.0 6,474.9
China 4,353.7 1,657.0 6,010.7
Asia Pacific 3,963.1 726.0 4,689.1
ROW 1,333.1 1,354.0 2,687.1
Total 33,553.0 6,401.3 39,954.3
* A8 Research Report#BA-M12107, 2007
@ AIEHIHA
O F77} vl vhea ® ozt AFe ROl me Bad B, F5Y A} o) %
oA ¥ 9lor], Srd| Qo] ARG W ol AFLoR PREC) Yk FRE
5 bR o5 T Qla, 2R Tl e] A E 5 DA AR Fo) AR
= A W FFAERE A B A {3 ARE o] &3 EAde AAl Al
Fake] Ae7F U AA v mebd AR REe] 2 T8 BdAE SR
AEA £o)g B8 2AHE ANARS AR FRAEFETA) A2 | AR
A AR SUEF L T O E 49 2L
<E 6-4> AEE ARE Mo =T K Y
S 2%(ko) 29%(USD)
2001 7,837,719 22,310,125
2002 5,792,379 20,263,697
2003 6,231,301 16,755,176
2004 6,623,118 15,939,578
2005 6,871,695 18,054,249
2006 6,595,286 18,055,011
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ot TA aaA A ud oF 7.6% A5 FT7MEI e ASE AL
201130 F 609%0) @k Aoz s 9)8(2007, The freedonia

group Inc.). FEAIR FEAA Y aAAA AFE IA] FASE S Holal 3.

Abs A U AP RS A AR BAVE FAste] AEsiA FA4E 5 9l
o, ‘rfl dujatel A Age A5E 7o RE Az ¢F 1,900 1349 A= o|F
Phytaset™ ¢F 509 fEo|H &S F718 02 o 7H4 9] steto s ujEt
EE AAE Aoz B NSP enzymed 7% °F 1,400% ffRo|H EgFo] Al&EA o
2 37hE RoR o,
BAA e FE Y AR CTCHEol QoA 7iEkgt Al (Mannase, A7)
2HA 7ol =, s ojw|x]e] FHepg o wugtel AAEAe] iAl A
2 FAujF ARl A=Al A AF AEEA Taety] AlAetglon, dAlE ofA
of(deo| Ao}, delA, tivt, vj=, WIE] AFEo] AFEAL 200895 HE T
=, W=, Y s Aol 7l o] Fold Ao R qidE, of S%e A4 ¥ AL
= mpote i 9lE.
2R 0] AZE AP grELE oF 409 A(CAISE, KAISE, SAIE, HAIE, OAIFS #4)
80Eel "ol Ao H AlelA AT AmelA e 9lom, o]F

FVE A S AR At o

& o] A T AFTFEE Az o B00E (MC AF 3008, MZ AE 3008,
AE 50E, MN AE 408, 71e} 1008)] Dl Aow Fa 7d QAo A3
& Ao e 9.

.

ksl AA e} =) AR
F 230, Og A& 102, 71E
= o

oA UEha 9le.

= A7k oF 300% (K AlIF 30, Oz Al 10%=, E A
208l &3l Aoz T2 JE A AF3E 2}

Ak dlgl A A ZU A|AFRE A7F oF 4508 (¢F 1490 el Ao=E F8
M QA oA AF3 AFoA] e 9L

"Fﬁﬂxﬁ-‘ﬂ Sl APFRE ARE oF 8,000 (9F 20090l sk Aoem 8 T
AAMNA AgeF Azl A eI gl AP @A AlZAA (150 -3007 F4be]



A AR sl FEhe w7 giekehd L qtEE dA F AoR odE

A

AeFEe AL =l AR A7 oF 2,800 (2F 1709])e] Eo}% Ao F
£ E Al AEd Al vehda s 7Fqel v vk deRAl,
THEe 2 essent1al oil 5ol 3o Qla, 715AS Frslr] 93 HH@-H] o o)
okl Fo] A9, AR AN = HEE 5 @A AN AiE = A=AE o
&3 HeEFEes 7H‘?=}6}°:] Al S AlSshaL Qo ofA 2 wiEFEI; A &
71 AR

<IF 6-5> Al It 2 e A, vlEtel, =, 0|ZHSE ¥ olHel ArE s
20004 & 20054 = 20064
T 2
=ZEE) | SUREE) | FEE) | UEE) | SFHEES) | SUEHS)

x| 2,821 13,102 2,879 9,288 2,457 8,700
bl Ef2I 180 2,606 550 1,830 686 2,482
=3 399 235 833 982 717 764
Za=2 1,936 1,951 675 2,268 777 4,652
S0 | 1,591 3,121 837 3,299 559 3,362

& DDGS(distiller's dried grains with solubles)

K

24

ARG olehE FoSTIE =4l = ol AEAL g Tk oehe AL AR
DDGS7} At g EA o] 4l oL glom, w=o] 75 oghe S4hg
DDGS(distiller’s dried grains with solubles)2] A H4S 201049 447t &
Tk =, 20254 19 239 Eo R o,

r

fﬂ A olg7|EE B ouf RE ZFoA HA 5% ol HIM 7bsd Aow yYehya
), ol& ﬂ%«l HH%W Fo= ket Lﬂ1 F A A% 75FF B oS AT &
]
u
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SeAlRel T2 Jla ¥H S8

Sl WAL AAEe B V16 SWe ASlsha: ofn Age Sl &
9 = Aow WAHL Qg FTHUIE FEe AR 977w ARE PHee
w7 o] AR wie] oRE v A7 AANIAES A8 F AA @
%< Fo) D g FUT AFA 5L FHOE o] FolxL gt AnAbuiol
Ul Bk AFe] A FE oln] AA FEel mud Aoz wesn gou, A
WE/I RS L ARYDY Fam s o] BF GF AR EA AYLE AYL
A< 7beAol 2 Ao By

Gg U AR QWSS o R BAl Fu MEAE A F alslel A&t
B g e SR CF AUAIFe] F53, B, WEY, AEuAel, Hof7] 2 ol
o, 0] HEyel, Aol Welgixh wjEdel, thgol HIEW] ATl F
of 24zt A% e

= WA F 967H(AFE 6170, 59 2170, 718 1470)F 697K 5] HACCP <!
To WEoRA A derlE R A=A R i o] Ao FEE e

o, de] &I} A b wel wmohe-o] B B ek Ve Ao ud g

S ARAAE T FR Fol vh BRRH R 155)F ® oheh 1
e A ANFAE G AF) $23} 7 mlag GA o Fol A7) up,
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574 A1) TGE, PED $)9) st 8ol &bt 9= 202 Aue A
A A9, AAHoRE FA 24L& Fol A4 0F WA 5 B
e AP RS BA Aol Tiiel, 1 &% Ea A%4e] gl A
B e Ao A Busn s,

AU @R FAA 9GS WA PN DAL R 2Fe) o EF 2
MFe BH 54 vAE ATA BF Aol oFoA: gort, opge 4@
RO WTE gle] tRFoln BRAWS B a3 39 % A ANS 9
ot W714e] Walo] ol Foldor & Aoz B I

T = aaAe] ¢ %Xﬂﬁxﬁﬁﬂ L AP o2 wr|Qlol A4k Bl Jfke] A €

——T“'* AAolw, i th=A A o REE FQlste] Al
3L AN mpole HiA HIHA 3?]"}01]"1‘: 2 EE 9 wE W AR
49} UGF(Unknown Growth Factor) ¥ 87 AES o] &3 thefst &4-ArAl
Al digh 7ol dtetA W8 Foln, olF AFY] 7F H e EWHE HA
T 22 s A Foll Ua.

NE3Egel O AT AL dopE FHom e ol FolA: i AHol

L FR AR SRSl At Yol okde Ageln elselNe e
AEo Wal 27 5RE WA FaA A A4, o] Fop 53] W] ta
S5 e 918 Aol A Bas, S F2 o4 A%l FAdel 9
2 AER dgon YWHA e F97h gRRoleld £edel ool s, wa
o] & 58] B ojnlAsh Puie wpe] ZeHAl Aga] HEe] 1

BE 9 sfehiol YRS AFdoldstel T AT U )TN Y E 4F A
LS olg RE AWERE T AG W hE L R AR} A
gl Fa4 Fdok s AR AUEE
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<E 6-6> Xt 1092 AlR X HIHM 2of HFEdE H Y| FH AFH XS
(9] 29D
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