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O ol F BUAT FORAETF AL 20008 o F AR oA B
3}

FHAM AA ATAME VRS S5 ol T A7 Fofo] M
12

HFHR Glor, 21C BANEA FoFe] THlL O Wge] g oF

AT Aol =& A, HallF Fx 84 ¢5 F 4l&ela ehds| 232

A, FAHEI B0 ZFEHA & A, AXAHOZHE o]FAo] gl

A, AE AA, Y, HE A AES =E3FS A4 A, HEAGY

AEfA o] F28&S vXA] && A Fol 877 HiEd AS=E Friy

(#2273 2008)

H 2-2) 23U OECD =224 X|E & YA K& gt
2001 2002 2003 oo 2007 2008 2009 2010

sormfe:

_ 28,218 25,844 24610 20,106 19,665 18,611 16,660
(ton-EANHE)
HEA|
(ton-2H342) 9,880 9,556 9,332 5,621 5,500 5,075 4,155
AT
(ton-2392) 9,39% 8,294 7,500 6,057 6,593 5,698 5,514
HEH 6,380 5,494 5,430 5,946 6,073 5,909 5,221
(ton-2AN=) ' ’ ’ ' ' ’ '
7|Ets<t

_ 2,564 2,500 2,348 2,082 1,499 1,929 1,770
(ton-2448)
CIOREY SUNSY

15.0 13.9 13.3 1.3 1.2 10.7 9.7

(kg/ha)

Xt&: OECD(http://stats.oecd.org: 2016. 9. 15.).
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3, sHAME HAHILEFS Jug HAZFLE AFS Holy &8 ¥
o) o] &3t 3% AE TAAIIE 2SO E AR FHAA HF B
Aol o] gstal glom, Hoidt Foke] Ax = AEAY] FH S Ay E
ZFe =3 T FAEo] FHHER f5E FotH e WA Y 7HArt 74
Hi SIS 9 2011)

Y S WA 3l ol gt AHELFTE A ARG 7R F
tl, Z 2 Z}(Predator)= T2, A, AFAAE 3

, ErdAAE AYES Wol= FPOE ARH O Z g
SHEO go] A, dA F¢ o2 rig Y FFS FetHorn® 5 A
a7t mE Ao =® HIHE. 7| A (Parasite) & 78-F sl F2 FollA ofEd
7V AgRA i siEs A wEH, FE 71AE, 71897t s
’H’LO] 7159 & Qkolut vhol] &5 o ol OHQHV} 71l A G
HstHA At 71F7F SA =), 7188 A 2248 A

=°.*=

[o FIF

90 A 17 R} BT, Y B 1ofelal 172 LwsE AP
g, TFe Ao AR 7 Del WA s Hutol S E Fople U
2 AYolT ST Uerd 2102, Ahdst Mo Bdd Seluet 59

g 15 HAHCHYHFES < 2011).

(EploRISY 2(@E) (ORI 43
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2 %ﬁﬂ(fjo'iljlo/is persimilis N SO =3
3 Z%Q/EESHS californicus ZAY S04 =UE
4 ].Sj_firf—;rlo%fr;e?,lounct///um N %SO zU3E
5 %/ﬂ%ﬁ? Eﬁeman/ 714 U= =5
6 | Goan 1A oisiE 25
/ ﬁﬁ%ﬁf gifuensis 7148 = e
8 ﬁ/ﬁ%ﬁ? I/:'r|72%‘//’(:&'r/'a'e 714 Rz =3
9 :.Z”:@Hfﬂ L. AN xci2 TES
phidoletes aphidimyza o CRxE =43

10 %g%gﬂgni%asych/s 7148 U= IUE
1 %ﬂ%ﬁ?ﬁf&% ALY S 2
12 %l/)%/%s%;g E)E/?e'ns N = zUE
13| oo cames B xeig s
14 iz’?f%ifﬁ axyridis ZNY U2 2UE
15 | Fromas tomoss 7184 247120) 935
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(A=)

#Hs 23(3E) =4 YR oS AR
Jt=EEE30 Al ES =

2 Hypoaspis aculeifer 43 S A=3
=025 =

2 D/'g/yphis Isaea 7143 #2112 =S
P NTPA L =

25 Dacnusa S/Z?/f/ca 7148 #=1 a=3
e | 23YE - 714 L2 2=
Trichogramma ostriniae ce e °

97 HEAY 714 Liute EIJTES
Trichogramm evanescens ce em °

S [HHHS(S) QA = =

28 Sz‘e/nemema carpocapsae 48 LgR =S
B RAS(H) o =

2 Heterorhabaitis bacteriophora ELEC B =S
30 | BMEEA TAI HAIL2) 2z
Atheta coriaria e °
ZR|FF AIM | =

31 nypz‘oc7aemus montrouzieri 43 RAES! A=3
b B = =

32 Musc/o’/fureax raptor 7148 I =S

M s2T5E((2015).

O HoFd JEAAA = THEAE S /st E A4 o] & wHd& E43)
st 520 B FYH Ado] a7EHEH HF o] & YL sA=E
Ak FHET M AAS T 5 UEE AH o § BN I nEF
A5 Wete] Basty A WAE SIS F e N AEE S
MM ETHA N, A B N, AR H ASA 5 5 oE EA
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dHA o IBAFA-H ] dAE F U vAEEFe A R

= wEA b A9,

O WEAQI Ay =FF2 vl H 2 787 A 2~ (Bacillus Thuringiensis: BT) 2}

A she axve] dFoR ASAlz AHEEL e, BT & Sl 24

g S48 A4E 2F0] BIZL B W& How dde 2aste &
71 A B a2 o3 Fask FASHC} 23718 Hst]
A

=

2
%92 UBRiE urelo] 293 o] 48713 o] dEgo] opd &
14_ o

Jejo] A4 EHFANE SHL HeA e,

Et Z:(Xanthomonas campestris)v: 71‘1":]/] Fzx, MEolEe £7]9 A9
AA FE HAYste] 2% 4GS ANE &Htete 4e 9ol AT

£ 28 542 2 9.
Bk BYL 4B, 2%, o F, 87 UsiA 2 e weko] Ho
o, sh3ol Ue AEaol $4, S ekt B8k, A 8

L | O
A% 29 Yor PArt bssht AFAE B H@RHERS
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b BEAY S SRt o
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AA oo 9718 5Ye de B9AY Bl vlgais Wl o
Eou} ool oo 2L Wy &

A3 9 2012a).

%2014\ 3 3 T T Hud A FL 329,239E/¢1 0]

Aek A 2L 1882795/A 02 9F 572%7F AL, YHAE E
AU 54X} 48X FH Aol HEHA = ZoE BiE

LA gl P o | K o —‘?—% i nbct #HHd =

733 2016).

T B

rlo

O

FeEvet FE #@7ES 9 Hudd G Hsok 8710 ARt 37
7} o] oA A %2134 20141 7]& g5 Hw
WA 7Y 329,239 F /A8, A BT
EF 8719 B 2014Lﬂ 715 739k 47E BAY s k= A9l
on, Fade Bt A Fokal, EThaY BT i S
A2 UEH.

(B 2-5)

U5 it Y 52 20|

%9l B/ %

2011

2012

2013

2014

Jud
0%

)

331,490

337,877

332,575

329,239

N
ru [19
0%
oM

7,389

6,387

15,302

3,336

| O
T

23

1.9

N6

A0

Ol [O[N | O | U

4o |o
| >
0ol
—
o
O
m

63,734

84,672

72,597

60,994

N
|‘L| [
o=
o

15,340

20,938

NA12,075

A11,603

N7

32.9

N143

N16.0

U2 | O | OA
2| oM | O

oz

Ofo | i
—
-
o)
m

95,926

154,636

173,095

118,425
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(712)
2011 2012 2013 2014
3¢ 24 16,239 58,710 18,419 54,630
S48 N145 61.2 1.9 N31.6
HDPE 114,465 47,386 38,644 120,320
Y Gl 48,949 67,079 N8,742 81,676
548 74.7 N\58.6 A18.4 2114
7|Et (PVC, EVA) 57,365 51,183 58,279 29,500
54 2l A19,981 6,182 N2,904 A18,779
SUE A25.8 A10,8 N5.7 N38.9
Nz et=ed3H(2016)
(B 2-6) B W5} 87| Wiy 52 0]
9l Al %
2011 2012 2013 2014
LA 74,013,944 67,959,835 72,350,325 73,290,270
SELdY 3,972,921 /\6,054,109 4,690,490 939,945
548 N5 N8.2 6.5 1.3
EitAE 46796,094 47,835,840 46,274,700 47,372,948
SEEdY A3,181,419 1,039,746 A1,561,140 1,008,248
548 AR 2.2 N33 24
LA 27,217,850 20,123,995 26,075,625 25,917,322
EEECE 791,502 7,093,855 5,951,630 A158,303
34E N2.8 A26.1 296 N0.6

Nz e=eEEH(2016).

212. Y5 HVE Y ¥

O

FE HWEL 201413 188279F/99 FF HYILS FASH LA F
329,239 /49 ¢F 572%F FA% ALE HiEHL o

T 88,395E/As TASIY YA F 74.6%5 TA AR Bl
o HAAo 2= &9~ 8 LDPE/} A& LDPES} % A5
2 agd
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O

et g5 Hude] dAE AR 544 238 LDPE, HDPE, &%
2~% LDPE, 7|EKPVC, EVA)E &7/ A3t oy o3 EF7|ES
T2 WA AFAloe] e AHog Azt

(B2-7)3%s

| £ 52 £0]

o4 B/, %

2011 2012 2013 2014
27 181,609 178,130 189,306 188,279
4 MY 4,760 A3,479 11,176 A1,027
ZUE 2.7 A9 6.2 N0.5
St2AE LDPE - - 2 0
52 473 - - 2 A2
24E - - - A100.0
YA LDPE 86,620 85,881 92,966 88,395
B A391 A739 7,085 N4HT71
SUE A0.b A0.9 8.2 JAV/RS)
HDPE 92,550 90,200 93,941 97,901
U M 4721 A2.350 3,741 3,960
EUE 5.4 A2.5 4.1 4.2
7|E} (PVC, EVA) 2439 2,049 2,397 1,983
4 MY 430 A390 348 N4
ZUE 214 A16.0 17.0 A17.3

Az SH=EEESTH2016)

O A% HEF £719 A9 2014 A7 55.9905 S FASF] DAY 939
ok e} oF 76.3% 5 37 AoE Yehta i JEy G #H7EY
E4%4 &7t A, Adduit @ A Y AR A7), FR7F st
o AFHo 2 JF HrE FNFS FE3] FAste de B
H2o] FESIL A(PAE 9 2013)
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(H2-8) 5 Uz 27| 274 54 0
oo A A, %

2011 2012 2013 2014
LA 51,038,895 51,916,094 57,987,539 55,952,920
S 1,266,063 877,199 6,071,445 A2,034,619
SUE 2.5 1.7 1.7 A3.5
g 102,291 156,102 86,061 97,056
SadMEt AB9,175 53,811 A70,041 10,995
SUE N36.7 h2.6 N449 12.8
EatAE 40,536,096 39,723,264 41,371,424 39,514,272
S AN\b79,088 812,283 1,648,160 1,857,152
SUE A4 A2.0 N4 JAV/%S)
2UH| 10,400,508 12,036,728 16,530,054 16,341,592
SUMaf 1,904,326 1,636,220 4,493,326 A\188,462
SUE 22.4 15.7 37.3 A1

X2 BHREATTH(2016)

O A 9F #HYdY He Iy FAE ATl J= FHF= “GF 17
= A TFAE Adsta JoH, YF Hr|EL ALLE A A
& o 2HE T Y= Y.

(H 2-9) 5Z 4| /{528 I |E
AH H|T
O SUWHOR 5 A2 WSO APIE| 9, M8, HUHEILA HH2H 01 5) M2E e | o
AS | @ HHIL0) +20] 79| gi= A 3z e 9
@ M IPERI0| MR Z20| JHs5t Al e= e
O SUCIOR 5 Mg TS 52 BRE0] OXRH IHEOR MER0| O/, My TRUHGIeA BERH- | o
Bl0fEH )2 MEK| %S Aef g
B2 ) _ (ER!
@ HHI0| U5 25 MALO QIOLL 52X| Ot Al il
@ T M| Q7= A 27E8)
© 48, & 22 SO| HAEIK| 950, MY, MUAGIPA- PURE-50[ ©) WK g2 4 | o
C2 | @ HHIZ0| £20] I} &R AE o
® 230| 27K55 A sres
DZ | @ &, ASAE, 42 SS HYs HH|Unt AU 0/2H0| BEHE Al Sojmx
X2 SR Kp2E(2016)
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(B 2-10) 5= HH|E +1{S20 CIE HE HIt
o9 H/kg, %

5g e 58 big i
SERIMEE) 140 15~25
TR HRE}
BS= 100 40~50

1002/kg 7IE
CSa(HAQMEIE) 60 15~25

Nz SER AaEzg=(2016).

22. B2 A N ozt

221 AENA vIde &A

2= %91 fxﬂﬂ g*@ﬂoﬂ w2t AR s 2ol Tt B ZelE
o i 877t E7bska A3 9 2012a).

7+ biochemicalE YEE AFL3 T4 182 So] Ld#A 91—%.

O A nEAA L A AN LEA= A Eo|A f-2st= hemicellulose,
pectin, cellulose, lignin ¥ A& 53 A5, Al 5 MEH ZE< chitind

S 71Zx=E 3 A Fol

i
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9 E4& ¥ =+ A 2.2 PHB/PHV, polyhydroxybutyrate(PHB) 52| pol-

yalkanoates % pullulan¥} intracellular &2} 22 polysaccharides?! ex-

tracellular 1522 Vs F UL
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Ab ALEAR7E 2t
oshiL T3t

I A2 (0)F=F 2 2004).

3, sHEokIME Y FAES e volemj2E i A Aa
AL st A AFe 2A&3shr] AT A7 JdsaL =

, §4E, SAbE, dabE, AatolA B s F
Ao A sk H7lES sk, I
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