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A xBryEoavEhYyERa Y
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¥4, . Zea mays subsp. mays (L.) Iltis
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165 E1X. 7 > Y —® Cereal Breeding Institute TR L7z, 7 > Nl (var. indentata) \ZJ&7
2% kA f b2 Sl R AL He/89 (Mérocz et al.,1990) T&H 5,

N ER R OESN O BIRBREIZ IS 1T 5 B A

FUER 3 TORBIRS LB RPN NE S, TRNE TSNS RBNERE STV DA,
1895 21T Ascherson 3B X 72 [T AT > M &2 N2 L THEEHMDIL LD TH D] L)
T AT MEJRFE (Mangelsdorf and Reeves,1939) DEE Tk bIALS ZITANLLN TV D
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BAED h 7 Er a IR OVEEEEMIL S TEBY . ARNET L2 R LICITBEMT 22 &
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LT 7T T LTWA (Mangelsdorf,1986), 1#, A ¥ X 40 FELL ED hUER D
TERFIEEFEN H Y (Wellhausen et al., 1952) . FALT A U HIZ13E L% 250 FOLE R OFELFEN H
% (Goodman and Brown,1988) ,

W, FAEOBREE TICH W T, TREFARO SMITHE S Tuvnyy (GF 11989,
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A EHARCESM IS T 25— TR O BE

FyEra U IBEET 2 EMBREICH L LB ORKRE LTAXF a7 U n RSB
Do AN FUER I URHELL7ZOITALITHT 6800~5000 FFEHTH Y | FLAHR hUEr IO
BESH 1L TL %, ALITHT 5000 -~3000 FFEOEI IR R ZHINIZI L E o7 LB 26N TED
FIXFMCTH DN RKE L 25TV D, FLILHT 1500 4E~200 DRI/ 5 &, BUIIEFICRE L
2o CUBIED X 9 2B 5P DOSLIRIS BRI 72 - 7= (MacNeish,1964) . £7-. LT A U B K

NEAF A AYTRAY AOHMPLEMIAETEL THTE, BHEOBBETILIZT b, Ry 7|
AAf—bk, 7V NEREOZBOERENECTZEEZLNTND (FbvERIVOERELF]
H,1987), SHIZ, ar Yy T ADFHKREHRAIZED  AXA 2@l Ta—r vy N EAI L,
HRITIRE > T2 7= (Goodman,1988),
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Nt avihE, AR EHSRZKREO—D>TH Y, 2003 2L T 6 %3571 It
AFES T, ZDOERAFEEITKE 245691 I t), FE (1{E1418 T t), 77 VN (4747 T 1),
AxTa (1965 51, TVWByFo (1550 Ht), A~ F (1470 Ht), 77 (1162 5 t). A
YRERTT (1082 75 t), A ZUT (976 Ft) Tholz (EMKERE2004),

BUE, KEEFHERE O MyERadEREETHY, AT 4T F, AAF, AU A1,
TAF TR RA=YINDa—2 L k EFEII A HUE 2 IR ST 5,

JetE[E Tl A IC B2V B R TR e T B & 41D (Morris, 1998) . KEDEAF A
WEFENAT DI, FEAEPER DRI 2B 2 LT D,

—J5, BB EEORIIIEL T, 7707 AV DORYOETIH/NEBEAL TR SN TE
D AF T TIEEEUL EOAEER ITEM R ALK R AT A L CTuZvy (OECD,2003), LAy
L. 77V, TARBCFUROT Y TIIREEAER DPHIFEA L TR Z LTV AT
FHEEIETWDL L ZARH D5, TVT7 TR, PEBAEEDOFOLTH Y | INEITKETIRWTE 2
N2, —8Fd 70 ORIk < | B AFEOMHCHIFEA 720y (Morris, 1998) .

ESMCERIT D huEra ORI L LT, Sl#EETIEZ, FUER 3 E2 R OREERR
EOJEERE LTI L TE Y, KER BU OFREZFIL, fEEENTORERE L SR —
vay 7 BRERT v RAF—F T a—R FTXRA br—REFER EOEENBELRE
BIZEEAZENTWS (Tsaftaris,1995), 72, 77T AV BORFOEKRTT 7V I OHFNT
UM TIEFEETHY . 77 TE RIS EEOEEHIFH ST 25  (Morris, 1998)

BAENZB W TIE, BAbH ), R TR < 2 D LA A JLHRE © b BN X ER o0 &
N7 T IEETH S T-RE% T Tt S Tns (lEEeE  H =%, 2001), hryEray
A s TEHE L THHWLND D, RN EEIIZZ ), 2003 AEO TR0 E OfEEHH O A
Mot ay (Fv ME) OAPERIT 456 1t Tholz (EMOKERG, 2004), £7-. 2003 4D
fRHO hUEr 2 v ORMARIL 1257 5t TH Y EASTTEBITIEZ, KE 1166 7 t TEED
B%EED, WNTHEG6 Ht, TVELF L 29Ft, 77901t Thote (7 bl
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loe NUTHILELE P YRR A VOREEREIRRLRD ZEnE BXERPBO TE T2 &0
W52 & 25 (Galinat, 1988),
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Doebley,1990)
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OECD,2003), J%ZE L7- 1M I ER 90~120 u m. ¥ 100um Thd (EHEEEE  H =5, 2001),
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SR D0 MEDITIGRMET T 24 BELINIZATRRE N 2% 5 (IBEaE B =25, 2001),

BRI

~ HEWEOEAM

FTET aUICBWTC, fOBABEY S OA T T4 RIS E L MFTAEWE O EAMIX
WEIN TR,

~ OO #R



2 B AYEORMEICET 5 HH

(1) G5BT 516
A RER M ORERRBESR D HIR

BREA]Z VAR v 3r— Mtk b v v 2> (pat, Zea mays subsp. mays (L.) Iltis, T14, OECD
Ul :ACS-ZMO@2-1) (LT TRz b Er 2y T4 &95,) OFERICHV Lt 5%

DORER L ORERLE R DO HRRIZ, 1 238,

K1 N7 Z—HOMGEIROMR, (LE, A2, HR&UHEE

4:%5‘2%% /\\\ 75_4:':‘0) .H./{x“ 1= N A =l
(W 52) @ | (ops) ot B O

B Mpar 71 b

P-35S 1746~1217 531 (B V779 0—FH% A7 74/ AHRK35S RNAT BT—H —,
WP T patidin 1 2 A RRIIZ R B S5 (Odell et al.,l
985),

W2 pat | 1188~637 552 |Streptomyces viridochromogenesti T, PATE'EZa— KL
VAR x— Mtk & 53 % (Eckes et al,1989) . i, A&
AR T IX K RpatiB a7 2 HMICEEGT 5 X5 ICEE LIS
DTHDH*,
T-35S 618~412 207 (BUTZ7FU—FEF AT AL ARRKISS RNAY — I X —X
—, BELEEIE, BEEMOR) T T = bz iThbE 5
(Pietrzak et al.,1986) .

Z DAl
bla 3783~2923 | 861 |E.colifi>RDT v 'L ) VitHEGF T, METOHLTE - 5
7 #~—8 %587 5 (Sutcliffe, 1978) .
ori-pUC | 2714~2164 | 551 |pUCISDOHEHEIE A (ColEl), 77 A ROER AL I HE D

(Yanisch-Perron et al.,1985).
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# Streptomyces viridochromogenes 7> 51372 RIXRD pat i@Ia1-1X, WMIZH TV RENBRNEED
G:C (UT=r:vhvy) ateled, BASNTEEM pat BAGFIZKIRD pat BisT DL
Bl CHERENLG T RUCHEAT AL IICHE LD TH D, £io, ZOHREIZI Y ARE
TOHRERZDOT 2 BEECHNTZAL LT 7220y (Eckes ef al.,1989; USDA 1995), i pat i#&fs1 D
FiMEE A2 1 (p.8) (TR LT,
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P11 SR par AL TR & RIRD pat BAnF-HEHAL A O g
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NN OKRE

M ZE R U 'R 22 T4 OEHICHW SN GERR O R OISR, £1 (p.7) &%
L

Q@ HARELTFMROER~Y— I — OB LV ELAS NS EAEOKREM CYFEERENT LIV
F—MEATLILBALNE RO TVWLIEAE LHAEZAT 258IZEDE

[4ZE5 pat & i51]

EMIT R OB T, MIEEOETL, 7V BROSMR, HIFREICEI Y 7 U E=T 24K
T 5, ERENTEZT V=T OEFLITIT I N T I A RREERE DR OIEE 2 B2 LT D08,
W ER 7NV 2 — M BT H e, IAE I VERBEENLESN, 7o =T NEMH
LI SEIC E D,

—Ji. WEE pat BT EBASNTAEWERTIE, mAT 17 MU v  TReF VLRSS
(PAT) MPEESIL, ZOBFROBE T/ AR R2— MITEFEENT N-T®F LT LR
2= MIEET 5, 2T LY TR R— hO T NVH I AR ~OREERILELEE S h,
R FICT =T IEER- ST, ZVR v R— b EHUM L THHET 52 Lidien (¥ 2,
p.10),

PAT & B O NRLEMI 5 2 Bty SN THE 5T GENBANK 7 —# _X— X [ZEfFH I 1L

TWHETOEAEOT I /RIS & OFFRIMERIRIZEB N T, flix OFEHRO PAT & HE SN
BRMHFIMEITR LCunZ2vy (OECD, 1999), $£7-, PAT & HEOWBL Y, AL ArReE 2 B
HMOT LA L LR, KEANT LR 2A 4 5 wRErEI3 D TRV & & 2
b7z (USEPA, 1997),

Bz, ER pat B TELS% EMBL 7 — 4 ~X—2Z (European Molecular Biology Laboratory,
Germany, Release 40.0 1994 /-9 A) IZARINTWNWDHETOX 7 AT RO/ &g L7z, 72,
PAT EHEIZ DV, SWISSPROT 7 —# ~X—Z (Geneva, Switzerland, Release 30.0 from September
1994) IZ X VMR 21T o 7, T ORR, W T CBW T bR~ OREHRO PAT & HHE LS
WCAHBE MR R LTRSS, BEMOT LAy L ORMEETRES bhkioT,



@ WEEOFHSRHRZEMSEDIHEITTONE

B pat SBAGT S EAT D PAT EAEX, L-7 2 JBICHOESNDS VIV Y % — MIEWE
FPEZ R0, FHEY IV BICT B FAEEZEET 5 2 L1370, FICEENEEIL T D 7 v
I VBB BAMEIZIZ E A LR AENICBWTEENICEB N Z AL S DH 2 &g
(Thompson et al.,1987), F7=, WEIOEFET I /FBOFETICB TS PAT EHEICL D 7K
VR = ~OT T NVEEBRKISIFEEIND Z LT o = (Wehrmann et al.,1996;
OECD,1999), Zh 6D Z &b PAT EAEITEWVAEREEZA L TR ., BEOR IR
BA~DEBIT I NEEZ NG,
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NH 3

ss o | > TNEI

U R
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(2) Ry x— T H1EH

A AL OHER

M ZIR b7 2y T4 OEHICHW =Y % —iX, pUC/Ac (Pietrzak et al.,1986) T&
Do TR B —i%, KIGH# (Escherichia coli) K12 ¥RHERD pUCI8 7> 5 {ERK & 4172 pDHS1 @ 35S
IrE—F—L =X —Z—ORO Sal | GIBALEIZSKER pat BT EZHFA LSO TH D,
=R e

O N7 Z—OR BN O RS

FHZ AR 7' w3y T4 OVEHICH - pUC/Ac D2t FE55013 3,983bp T %, £7-. pUC/A
c OIS Z BITNERL 1 12R LT,

© FrEOHKREEL AT DEAERSN & DH5E1E. £ O
[bla =]
pUC/Ac 17 B2 U Vit Z2 A 59 % bla BT K OB AER O R & 72 5 ori-pUC & H e
(F1,p.7).
bla B FIIRIGE 2 MW TRY X —Z G BBk~ — U — & L THWER, ZO#EIsT
IR THEBET D 7 m B — 2 —Z Rl M TIERI LR,

@ N7 2 — OGO OEYNE2AT 25E13F O U3 5

pUC/Ac 1Ttk 2 b 7= 7202 Y MEIX 72, F£72. pUC/Ac 1E. B SZHINE AT RE 722 fig Ik
KIGHE EBHED 77 AREEEICRON TS Z ERMLA TN D,

(3) 57X WS ORIk
1A BENICBA S IR EIR O
pUC/Ac Li2d % 2 {HFTD EcoR 1 GIWFERAL (405bp & 1747bp) (ZHEE 7=k B pat &f5 1 H

> b [(P-35S]) - (PAT]) - (T-35S]] LIS HE431%, pDH51 D& 72 -7 pUCI8 TH %, pUC/Ac
RO ZK 3 (p.12) TR LT,
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3571,Dral,

2879,Dral -
2860, Dral

pUC/Ac
3983 bps

~..Sall,1189
BamH1,1201

*EcoR1, 1747

3 MHAZIR N T ER 3L T4 OREEHBIZHWZR Y % —pUC/Ac
PAT (X245 pat 8151, b-lactamase 1T bla BT %77,
(F » RNZFLdEk ST BRI R DHER R OCONEOBLIIHEE ICH DH,)

7 g EWNICBA SN OB AN JTiE

pUC/Ac ZHIfkIEZ AR R He/89 D70 N T A MEBIRKEIRAE L, RV =F LT Y a—

BRI K 0 IRE IR E T o T2,

NIRRT R AEMSE OB RO R E

O EIEBA S NI 0EE D 51k

A%, 20~50 D70 N 7T A IG5 /han =—0BEE., 0.5mM 7 LRy R—

M aE RIS I L, P

H

e

R KW VAR R — MitE R L CTAET kT D VA

PEE L, B ENTZ VALY Moérocz et al. (1990) O FIEIZ X » THEMWIRIZES L S ®7-,

@ BROBANTENT 7077 V0 MEDEEIET 7u s 7 ) U AOEEOERF O %
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AEBITRZE LRV,

@ EMABASHIMENE, BASNIZEROERY OB L MRS LI/, REEES
ABRIZHE LI R O D AW ZARVE BRI (S M 2 i A IR 2 720V bz R
e E TOF RO R M O Rt

Bl S EmiR ziE b, kL, BRESEIREICTER L, 20X 91 T HN7
MR R yER Y TI4 1S, BBl U ORI A BRI R AR L, EA Lf:@fﬁ?u
S DIBARHIE 5oy Z OB B 28R/ L BRI 2 RthE 2 FRL L 72,

. SR A X 4 1R LT,

[(FAENCEB T 2R

— 1996 FEITEMKEL L0 TEMOKESIFICKET 2B ARHO OO k3%, W
B Z SR O KRS LT,

— 1997 43 A 7 HITEMKFESR LV T2 DNA B AR & O EHR N D2 412 BY
THFREEX) ICESx, FEFIAHLE L TOREMENRER I, S 5T 2002 FOiEHHEIZHE
WEREM 23 T4, 2003 4F 3 H 27 BICE RN HER SN,

— 1997 45 J 26 HICIEAE (Bl JRAME) L0 TH#Z DNA S0 & & K ORI o
LEMFEEE] (TS, AR L LTOREMENHR SN, S 5HIZ 2000 FEoikEdH b
WEEWVEREB 23T 041, 2001 453 A 30 BICZEMEA MR ST,

— 1997 4F 12 H 9 HITEMOKPER L0 TRMKPESBFEICIT DM AR ORI H O 78O DFEE
IS E T EA~OA ONTHEOEEH & LTOFA) (20 THREF~OE A TE D R
Iz,

[eEs M s > = JEBE R

K4 FHZAR N TET 3L T4 OFREE

(4)  HUEAIZBA LIZERR O FAEIRE L O S REEIR I K 2 T E B DL ENE

A BASNIMRR OB MFAET 5 50T

WA pat BT OEBAMAKRTH S T14 (M%) 2R LK L THK L7z BCl A% HW TR
RN T NVR Y F2— NOBAARBR AT 2 A, iEEREEEEROEISIZ 1 1 OpBEtkZ R~ L
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7o (BIREEL3,p2, Table.lV.1), £/, MK N ER 3L TI4 D5/ L DNA ZHW
Tay MFTORKERNS BASNT BN AR EICHAINTWD 2 LR Sz (BN
EEF3, p2l),

7 BASNTIEROERY) O = =B R OB A S IR OG- OGEARIZ BT HA5ED
LREME

BASNEERO A —HAHXL70 MK NUEra s T4 Mo oRELTZS 7 . DNA
EHWC, VYT ey My kA OF T A ~—"TPCRIGNT AT o 72, T ORER, Mz (&
FUER Y TI4 OYAR EIZ3 38 —D~ 7 2 —pUC/Ac HIK DNA 7MEA S TWD Z &R
e GREERN2,p.7, K 4),

IO 3 A =BT 35S T r T — X = bLEEM par BARF £ TITE FRERICHEIZ W
N, FRLSOESICE LTI TN EN0 2 B — TR OMENRD b, [D358 #—3 12—
X —@ KGNS bla WIS T O S ARG E TIZ, RIS WRIIRH O | bla BAG T D 3 FEIK AN
KL TWD I —], KIZ[@358 ¥ — % —H —D 5 KuiH 5 bla BinT D 5K £ TITHERAIK
ERREDH Y | bla BT O 3IFEIMDIB I BIHER L TWNDH e —], HIZ[G358 ¥ —I Fx—F —
D 5 KGNS bla ST O 5K E TIERIEN 2L FZERTH Y | bla BAZ T HITKRAOELSOFFA
DHEE SND D, bla BIETHERITHAS LTV D 2 B —]DIFEDHER S L7,

W, AIRO[@])D 2 B —IZ3\ T, bla B THICHA SN RMOBESNIZEAL T, v—27 =
22 X0 E O RS2 5N Uiz BIREE 2, p.8, K 5), F DOfER, bla s T-BLFIN D 104bp
DOEFNN S T A ) E— MEL Tz, 20U B — MUIZ X 5 T bla R FNIZT v & v AZERE
BPELTT2D, 20 bla BInFIIEELZ K> TNDHHDEEZEZ BN,

INHD3 A E—ITEHEND bla BIZTITWTN O RERREIITH 5720 FHWIEIC I THE
RELAAVWEEBXBND, bla B T270—78 LT, xR b UER 2> TI4 OENLMHL
72 RNA IZDWT /) —HF 7y NyiradT > 7203, bla BAG 1 DEREPEMIIM M Sz o 7= (Bl
VEE} 3, p.24, Figure.IV.13, Lane.1), F£7-, bla BIa fHEMTHDH B-T7 7 X ~—BIEMHEICBEHL TH
., ARKOHE 2 S SN HE R T MC i = v U v BT DIEVERIE A 72 ST 3,
W T IORARR W T HIEEIIR BRI T Th o 7= BIESEE} 3, p.27, Figure.IV.12), ZiH D
ZEnD, MBI NTET 2T TI4IZE8V T bla G T IIHEEE L CWLVRW 2 & 03 ERB STz,

A S NIR OB CORE LIRS 2720, MR Ry Er 2 TI4 OSRZO
5 [AI5E LASHL & 6 7= BCS AR H1572 DNA IO\ T, v 7 ay yti&i{To72, 20N T
(Z. 7"/ 5 DNA % EcoR I X/¥ BamH I THIrL, 7 Vo —X S VEXKBI THREL, 1 >
AUT T NHK LTS, DNA % P ke 7 pat A5 T (552bp Sall 75 7 A b)) g
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TVEARXSHTZ, TONATIVEAZXDONRNE =L RERTHEZELL TN Z VRS
AU A ST O T O EMED MR STz (BIRE R 3, p.21, FigurelV.10, Lane 1~6),

N BRER EICEEE E-DFEEL TV L HEAIE, ThOREHEL TO D080 TH 200k

YW T ay N LR O PCRBFTICEL Y 3 a =D ABIE TN hYEr a4 ) AICEAS
NI EPRBENTEY, HE SN DR ZDRER 2, p.7, B4R L7y, G0 E B
RIZA ST, LovL, W7 my MoiclB W GEZ K F 7 Er 223 T14 4L BCS
HAR TR U AN RRZ =0 RELNTWD Z Enb (BIEREE} 3, p.21, Figure.IV.10, Lane 1~6) .
o B I BT LV ERRICH B EHEE SRS,

= BASNEEROEY ORI L0 A S AFLR) T AR IOV T, B
RO T T OMEKR L O T ORBLOZ EME

SRR 9 AR AL e B R BRI O IREEHREANICB W T, M AE N YEr 2 T4 L 2O
pnfE Cd 5 LH202XLH172 (BAF, EHE#ZIKR] &9 5,) 23y MIRRREL, ¥ - £F L
IRENZ TV o p— B ALER U 7oA R R 2 IR I B R A BREAI D SR A 52 1 TRl BE L 72
DI U A 2R b w2y TI4 T EERNEF L2 2 L iR S iz (BIREELS, p.3, 4)).

MR R TER 2 T4 KOOI E LT LHS2 dnfEDOHED &l L 7242 RNA (2250
T WEM pat @l FA27o—7L LT/ =V o7y MWEITo k%8, Mz ik hvEena
¥ T14 (2B W TWEM pat BAR T DG FEY) OIFAEDFER S0, IR 2RI W CTIIm
ENRotz, ZOZENBHIBZIE N T Y TI4 2BV THREM pat BAGF3FEH L T
5 ENER ST (BIEREE 3, p.25, Figure.IV.14, Lane.1 &2 TY 3),

F 72,1992 FLBRICKE TIrbn - ZaMRBRICB O T MBI F 7Er a2 TI4 OR, B,
X BRAER K OV 12 AV A 31T D PAT B FE OBERISTEZ JIIE LTz, & OREE.
PAT B HE OTEMEITIE TR bR < L - TIEL | 1B CIIRHBIYELL T Th o7, Lo T,
TR IV TWET par BT 3FBLL, IEMEDOH D PAT EREMMELN TV D Z & AR
Stz (BIREEL3, p.10, Table.IV.4), ZDZ b, 358 7RE—X—DXEIZ LY Zh b Df
MR W THERIICHBINFE SN TN D Z &R E 7,

S HIZ, KEIZEBWT 1993 12 6 HIK, 1994 12 3 HIKIZB W THB XK hvEr =2 T4
DOFFEN T, WSz, SEHMENOINESNIEBEA A N TEr 22 T4 HROFGETH
LG AfAOEE (forage) . FaHAIWEE (fodder), A L— Y R OERIICEIT D PAT EHE G &
{22 T ELISA 2 W THIE L7z, PAT & FVE S &EITHIE B LOEIC L > TEFBH L7223, 4%
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fAEHZ I T PAT B AVE DIFED R vz (BIIIREE} 3, p.10-11, Table.IV.5)

PLENS, MMz A b r 23 T14 O PAT & FE O BIRSME FI2H0T 5 AR & OMERRK T
DFREBDLEMENTER Sz,

B UA VARG OMOREEE 2R L TBA SN RSB S I mES DB ho
b o EE. SR EN O N O

WA R N TEr 2 T14 OVEHITHEH L= Z — FIZIBEZEIC B AR FI3FEE LR
72, MR T H— T mEME LR,

(5)  BEfs /2 WS O KOOSR O 5B QNS Z S ORRE K O FEME

ML Z AR N 7 r a3y T4 [ZEA STV A AR O JELEY 2 FIH L7z 21mer O 77 A ~
—Z W= PCRIBEICE > T, M2 K U r 2 T4 2R RASHERRIT 2 Z L8 TE 5, 50ng
DDNA ZHNWDLZ LT IFFE 100%ZME T2 b, K N T7ER a2 T4 OFFE°
FE IR IR/ B o AT L OFRBNE P RECTH 5, MIERBRIZBW TEWEBMEO B 55 R0
BTV D (BIESEEL6),

(6) fEEXIEEDORETHIHEFE O L OHE

A BASNEBROGRY ORI &V A5 S AR ST RRZEA R E D BARB) 2 N

FHAZ R R 'R 3y T4 1%, BASNTEWER pat BiaFORBUT LY PAT BEEENEES
oy BRELHIZ VR F— BTt & g,

7 AT 5 AR U AR PRI DWW T, BB TR BIEM B EORT 5 0%
F EORE L DR OMIED A K CHEDN & 55513 C DR

Ek 9 AR (1997 4F) (ZAbimE BB (C TR sl 21T, XA bt e 22 T4
EIER A R i L7e (BIIREEL 5).

O BRAE LT ORE

B & LT, A L7oRE T O R F M e OFE2FaR ERERRH . KEREBRAAEIN. AR HhH
WHE R IREREAVEE . IR, T9ROR. T EEMWELERICOVTEHEICE TR L, €
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OFER WA LT T ORERIT FEHB ZKIT97%I05F LI Z K N 7B e 22 T141X79% .
FHAZ K N TEr a3y T14 35> Tz, £ BRI IERHE 2 RICHERORELS . BYE
DOHETR B ORI MEFAFRD BT, TOMOIERIZBE L CiL, RZ&ETh 72 BIREE S, p.2, £
1,

IVRERF AT & LC. FRE. BN, . 2K, ER. IEE. SRHIEN. RREREIS,
FENE ., MEFEE . MERERR, RiAIE. —FIRIBIC DWW THEE L=, FOfEE, EHHEIZBNT, W
TG RSSO Z R N T r 3y T4 BAOREWMEZ RS RS- BIREE S, p.2,
#2),

INEFIA & LT I [ 23 MERE F IR (ke/10a) ), BEMIN & [ 2628 MERE . 792 #1K (kg/10a) ],
HER [ KEE . MR, BRI (%) ], SR EES K OVEREICOWTHE Lz, TORE, 2T
DOIEBIZBW TR IR F w22 TI4 3B 2 AR L 0 ARV MEA 2 7 S iz BIEREEES, p.2,
#3),
®@ AEBOHICEBT B ICRmHE

RO A BRI T AEEEIZEE T AR T T\ Rvy, Lol fFORIREmEIC
DNWTITRBRZ T o270, &L Lz, 2 THESEOT 7 2URy MHBZIE N 7o
23 T14 K OGEEL 2 (RO 245 150 K (50 i X3 18) HAZA, -0.2°CT 82 A MK IRAL
Hitg, 25°CC 7 HMFEEZRE LTz, TOME, 2K bhyEe 3> T14 13 0%, FEHH#E
ZARIE 1.3% T, FEIR X ARIZENIHEIFET D AR LN H 0D, WT b fE 0K
M IR D TR o 72 (BIIRERE 5, p.2, 1),

@ AR OB AN
ARIEH ORI T > TV 720,

@ fE ORI A X

M Z A N 7o 3y T4 I E SN EIIRER 7 VR 32— MO R TH O . M
HUTRBARENFAE LW D, RIEHORBRITIT - TV 720,

® METOERER, BRI, IRIRME K OEEFR

M OAERICEALEA & LT, e (732) AOEREIZOWTHE LERR, »
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THUCOWTHFEIEICB O TR A N 7 Er a3 T4 BRI E L 0 D2 B &R L
7= GINRERE S, p.2, & 3),

N T o ORI AT & MERIARITEEICEEN TV DD, xR TAER
WL L TR 5 2 & 1d7evy (OECD,2003), £7z, I XK N 7E1m 2> T14 O 2 (K
OFEFIL, WTNHREIC L o200 AW THEIEICEEN TV 2R L TR0, Bkt
R TV & B 2 Bz,

B EORRBBEES Tl #EE L7 SUNHE U 7-Ff 7% O 72 38 3R K OMRERME 03B 1
1T TR, 1994 FEIKED 2 » AT CirbiuizidiiE R A2 S5 L Lz, MK N vEn
2 T14 & IFMH 2 R DOINFETE T DFEERIT 92.7~96.3% & W TN b id Tmoo - (BIRE R
4,p2, £1),

RIRMEIZ DWW TIEERBR 21T > TR WA, KIENCE T D 23V E TONEERER L USREGE5R 12
BWT, iz Kk vEr Y T4 BEVKRIRMEZ /32 Si3E S Tnvyy, MW, b
Er 3 ORIRPEIZRD THE LS, BEN 10CUL ETHEN 2D SR L& T THLRIETH Z
ERAEENTWD (fEfEa®E 5 =%, 2001), £72, FvEra U AIXEE - WA
TIEFIFRIE AR Z L, Z< OBARET DN, T 52 EnmoinTnsd (EfE
427 1981),

BTAENZ BN TR REZEI B AR ITAET LTy, 1o T, SZHERORBRIIIT > T
Uy,

@ HEWEOEAM

AIEHE ORBRITIT - TRV, MK b vEr 2y T4 DEBEICBWTERT 5 alfEl:
X, BRI FIZIEA L THA S b OB FE: S50, TER O T IENE D, F3E,
EBETLHHAENEBEZ DD, LonL, xR b 7E T 22 T4 1 1999 F 4 RBISHIE A I S
T SHELERBLTEY, 4% BB IND 2 EERVW b, AT 58 HETIC
BATHAREMEITmD TIRWEBE X 6D, £7-. MUER I UIEIANINETDH I L2 LICEAE
7 CX 72 (OECD,2003) 7=, IRICER LRWRARH Y, EHOBF TCIIENE LI E LT
b, BAETDLZ LB ZEHY, X512, KEICRT 21 35RBR & N2 E TOREERRE ORBRIC
BWTH, MK N yER 2y T4 PEEWEZEA L LT 2HEIISL TV Ry, b
DD, AEWEOEAEMEIC L D EENRAT 5 ATREMEIL AV &l L7z,

18



3 B X A OISR S M

(1)  MEHEONE

BHSUIEENC T 2 720 O T, RE | TER M OBEFA TN Zh B ISAHRET 51T %,
. SREBEL VIO NTIZEBN TS, XA Y TR 2y T4 ORENMTDNLD Z

Ll = AN

(2) % OIIE

(3) Az &H eI 2L D8 MEHEFEORBRICE T D HHINED Tk

(4)  EMSRIERENETOBENOL 25EITB T 2 EME ML B ZY I 5720 DML

(5) FEREFETOMMAEFEIF -MERELTESN TV LRELBHLUORE TOMEMAFED
il A

Rk 9 (1997 48) (TAbRIE RERRER G (C TRt 35 21T - 7o (BIASEEL 5),
(6) [EIMIIBT HEHERECET D EH

M Z IR N 70 3y T4 OPFEEREEO =0 OFEAAEIL 1996 4FI2 K E TR S, 1997 4F
WCHET Uiz, SR b v w2y T4 OPFEREE M THhIIZD1E 1997 4005 1999 £ 3 4E[H]
ThHo7oM, 1998 A KN 1999 FFRICHE O ERE LA L, [ S V7 FE 7134 TRERILY L
770 FHAZ IR b oY TI4 1T EE 21T > T2z, IGe U= FE 130D T EV O HESR C
BINENZEEZDND, £7-, FTFAEEIL 1997 FICKE T LTEY . RUITHEZED 1999 £LIKE
FEFA2EF LTS LTH, ORI EWEFOMWE ST 5720, Fa¥REs i i+
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HETBZLNT, BRICE > THERE LI LRWHLEIERHE R,

PASERTARES DAL D 1999 FAZH 1T DM Z R b U E v 2> T4 OFEF I mEfEIL, KEO ~ Y
Foua v BEHITEED 0.06% Tho7o, o, MR N T E R 2 T14 ORFEREKEIC
BWTOHATOIL, INHE S 7o BRT A COREN T S uishiciit Sh o 2 & iden o7z,
F72. 2000 FFLIEMEL 2 4K N T E w3 T4 OEMTFIZWTRoEICE N TH2<{I/ThhTEDH
T BUERE AT SN THEE L RN 2D, FERIZEB W TEIT S d alRetEiT 2y, 61T,
1998 4E LU ITRE A PE LT TRV E), WTFNOEICB W T Mz A hvEr 2 Ti4
DOFFEFEE, Wt K OB T D Z & id7au,

ESMI BT DGR (32 2) ROSHIAZ A N 7F 1 a3 T14 OFERHITRIERE & D04 R (F
3) ZRITRLT, M, THABEICBWTIE2, (3) NOIZFEL7ZHEY, 1997 423 H 7 HIZEMK
PEAR L0 EERIH E L TCOLEMIZHOWT, £z, 1997 45 H 26 HITEAE (B EASEHE)
FOESFHE L TOREMHIZONWTENENIER I N TS,

#2 [EAMCBT B AIK b U Er 3 T4 OAGRIRI
=4 RS TR R KRB
K KEEEE (USDA) 199546 H | BREEZ &R
HRASLERLE (FDA) | 19954 12 A | &% - fikhZe 4
- 1996 45 H | ®REEZLZ MR
| AT EE ey
B H R 1997 %3 f | fplZe 4
T HIEAR 1997 %4 H | B&Wise
#£3 KEIZBT MK N YET 2 T4 OEMITRERE & 2 DEES
4 FyERIY T14 OAERTTE A =8=2 T14 OEFEE
e EE(ha)” | FEEE{ENa) ? LAER BEE
(k)P (F>)?
1997 29,409,000 88,227 233,867,008 745,518
1998 29,376,000 117,504 247,882,000 992,909
1999 28,525,000 16,187 239,548,992 136,780
/NEF (1997-1999) 87,310,000 221,918 721,298,000 1,875,207
2000 29,316,000 251,854,000
2001 27,845,910 241,484,864
2002 28,050,280 228,805,088
2003 28,789,240 256,904,560

A2t (1997-2003) 201,311,430 221,918 1,700,346,512 1,875,207
1) FAOSTAT (http://apps.fao.org/faostat)

2) RN B R o E s R OIS LTz & AUE LI B8 OBER O PR TR O h—E T — & &~ 2 & — B LT,

3) 1997 FE 5 2003 D k7 E v 2 VAVEHT R OKRG & 24 R

% T4 OFEMT ORI T TR LIETH 5,

4) 4%
SHELEETH D,

(AR TR S NI AR 2 MR B O D B B 7

i, RE

FEOIES T EREDT — 21372208,

FBUWTHEIE & L TRt

TR SN TV DD,
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TWRWELEFHBIAR N TR as THDLAX—U 7220 T, 2000 FIZELAEICBWNTE
fn DR STz & OfeR 2 =T, ﬂﬁ*%l’ﬁw(@ﬂ%%ﬁb S 5122000 4F 4 H iAoy
G, EMOKER IEETEHRA ST (Bl MNZATEGEN EEEHRAERT) (ZhWTAZ—1 7 OfFk
A RUErad ~DORANIOWTHREZ G LT, ZORR. ﬁﬁ%%#%3$ﬁ Sifa L 7= 2003
FEO T LY TIIRE L2 TOREKETRAIZR N o T2 (BIRER 7: FLH# 2 AT BB O
HRERIZoWT),

2000 FFOKEIZEBIT 5 A —V 7 OV T mfEIE 137,960 ha CKEIZEBIT 5 hUE w2 A4E
FHT¥HEFED 0.43%) Thotz (BIRER7: A% —V v 7 a—r (EEA) 1B 555z 0
Tl —HVMHRZAR R UER 22 T14 13 1998 4 & TN 1999 FFDOEff 1T mfdZ A5 L T 133,691
ha CKEIZHIT S 1999 4D h UEwm a2 T HmiED 0.47%) TH Y, 2000 FFDORAZ—Y
J OIEfFHITEEE RI%E TH D, SHIC, MBXAE NV ER Y TI4 IR X —T 7 L0 14EFIIC
LS TWD, BLENS, iR N UEr 2 T4 OFRBESORERANTIAZ —V 7 DIRA
FrTREDLZENHEIIL, SRIISHIKTTLEEX D,

W B I F OSSR EEEA

HEENBTH0HAFLEORTHD N UET 2 (Zea mays subsp.mays (L.) lltis) 1X. FAEIZE
WTRINZOTZ 2 HEDEEN L Z LD AWSARMER BT Ik 2258 ORI =123
T, EELHENRAONIZRIZOVWTEET LI LT 5,

1 BAICBT DB

(1) HEZZT DRt & 5 B A E DR E

BRI HEMEICBE S IEE L LT, JEREREKOAE ORE, frORIEmE, firo4 kR
S ORI DWW T FRBEIZIZIC B W TR X R h 7B r 22 T4 LI 2 (R & 2 bl L 72 (3]
WEELS), Fio, BAETIEREEIZIH IV THES ST IRD B IHE U 72 Ff 7 ORAR M K Y
FEROPFEIIIT > T RN, KEIZBW TN B R 225 L Lz BIREE4,p.2,
#1),

TERRAOAEFTORICELIE L LT, AFMA [FHFEM. FIFR MERER L, MEREBE ],
FRRPREET, HE B | ICRERERAE | BIR, T IRUN. CEIERIRRAER] GUIRERFS, p2, £ 1),
INHERFF A [FRR. AMERES ., R, 2l ER. R, SFREM, AfErEE, S
MERE R . MERERE, WIFEL, —FIRIER] (BUASEEL S, p.2, & 2), INEMA [EINE. wyIE, $L
W, WM ESRS, TRE] GUIREERS, p2, £3) 12\ T, EYHEICBW TR L, Z£0
fER, MR b UEr 3y T4 X, AFHEICB N T, KRBRO DI Sl 053
RPIHI AR AR TR L MR A OBV DT & 00 ME M 2538 vz (il
WERES, p2, # 1), £z, WHERFIE TIX, FHEIZENT, WFHLOEA b [F5% 3R 2 K
FER Y T4 ROEVMEEZ RN R o BIREERS, p2, £2), S HIT, INEHRE
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T, 2 TOEBAICBWCHIR XA F vt o 2y T4 IR 2 R X 0 R E 23558 iz (Bl

WEEFS, p2, £3), £/o, MTOAERICEDPE TH D FEOGYILE L O ERIEIZ OV T

xRN Er 2y T4 IR L D IRWMEZ R L, @%@@F*i#ﬁ@xw:%é@ﬁ
DR, ZoXH1c, MK bvEa 2 T4 [ 3IEMB 2K & ik LTI EZNn A B
TWADN, ZNHDEICE > THAIZBIT 2B EZEmD 5 2 &i%z%ﬂiﬁb\

F7-. FETOMEEMMERBR CIERZAE h e o TI4 T ORIETRD S P, JEM 2
%T@ﬁ IRFETHHELRRO LN HOO, EoOKEMEZRECTHLIE 2 b BT
EEFS, p2, & D, BREIZOWTHWF ICHIEN 2V 2 & DBREEHISGICB W TR STV D,
W, KE TN BRICB N T, MR Ny Er 2y T4 L IFHBR X RKOFE 7O IEFRIT
W LRIZETH oo, Fo. KEICE T D 2 E TOIFS R L OPEEREE ORBRIZB VT,

FAHLZ R DU ER 3 Y T4 O AEVKRIRMEZ 789 2 L I3dE Sh Ty,
Mo T, MM N ER Y TI4 TR OAFER, BURifE, HIFERRORIRMICE L T, H
ABWTEMICERAT Z L iErneEEZbND,

Fio, MBXE N YET 2 TI4 XS ER pat BAZ T OFBUT L0 BREA] 7 VA v % — Mtk
RTINS, BREAIZ VR R — EREAESND Z L BEE LEHOCBRSRETIZRN T, REER
BEA B W TR T2 2 L1335 2,

PLENG | BEAITRIT 2EAMEICE LT, BEBE2ZIT 5 /RO & 2 BFA Y S I IR E S
AL

(2) HBOBAERNE O

(3) WBOE LT SO

(4) EMBIRIERZENET DB LN OAH HEOHW

Vb, BAICBT DEAMEITER U TEMSERIEZEN LT D B2 hidn Sl L7,

2 HEWHOEAM

(1) SEBEZT 2 ATRENED & 2 B AEEEY 5 D FFiE
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I Z AR b e m a2y TI4 3B pat BISTFEM T 5 PAT B HE ZH 72 IT/EFET 203, PAT
BRABEITEWAEEFREEZAL TVWDLOT, ETHD L-7 VR x— NS OILEWTT & F
NEEREERT D L ITEZ LR, o T, PAT EEEN MU Ew a v OMREHRKICHEL T
AT S DA R UTEBIC B A RIET L DA EWEEZEAT HATRMEE RV EEZ 2 b
ol

Fio. KRNI T 2 mMEITHE S TE 53, GENBANK 7 — & N— R |THGR S
TV L EEAERS & OMRIMERRIZBWT, flix OFfEH kO PAT & HELSMIA B 2R R M
TR L TOWARNWI ERHER SN TV (OECD,1999), FiZ., W2 pat i&fs 5% EMBL 7 —
AR—=ZZAREINTWVWDHRETOX T VAT ROBSI L L7z, £7-, PAT HHEIZHOWT,
SWISSPROT 7 — & X— 22 L W HHEMERMR R 21T o 72, EOFER, WTHIZis W T HHE 4 OFf 3k
D PAT EHABELSMIAERMARMEZRL T T, BEMoT Lvs & OFEIMEITRE O Hiv/en:

-7z,

Wi, AR X R N 2 T14 131997 H0 5 3EICIE Y PR ORBRNR H 508, T ETIC
AT S B R T T R D R A EWEOEAMITRE ST, £, MABIIE N
TE Y T4 131999 FE2RZICHEENATIES N TOL SFELUERBLTEBY 4% bE I D
TR, Lo T, HAEICBWTAERT D & T UL, M TERWFER CHESHE - ITRAL
EHORFEENL ), T, EROBRT TIIENEDL, BETLHHBAICRONS, LrL, #
RN TET Y TI4 OFEFAEIL 1997 RIS T LTEY . & 51T 1998 4 J TN 1999 44R(1C
FBGE Lt AR T O ERE L2 EE L TV D70, AT 2885 AR FICRAT 2 Al etk i3
DTRWEZEZ bILD, £7o. MUEraUTARRE FIZBWTCADIER LITITAFTER
W= (OECD,2003) , RICEKETIRAL, EEOEZEPTCIIENEHLLE LT, BAETDHZ &
IBEZH, TN D, AEMEOEANIC L DEMSERIERENET D ATREMIT 20
EIWT L7z,

PLENG, BEWEOEAMEICE LT, wEBEZ52T 5 A[REMED & 5 BFA B S LR E S /e
Mmool

(2) HBOBAERNE O

(3) WEBOA LT S O
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(4) HEMBERMEEDNET D BTN OF EDH| K

ULbEne . AEDEOEAMITER U TEMSRMERENET DB 2 i3y LIl L7,
3 ATHEME

(1) ®EEZT 5 ARt dH 5 A S O R E

TREIZBWT, FPrtnay & QMR RTGEARIIFAE LR, Lo T, MBI L
T, WEEXZT 5RO & 2 AT S IR E S e hr o T,

(2) BOBAERNE O

(3) WBOE LT SO

(4) EMBIRIEFEEN AT DB L OF O
LLEN G SOHEMEITIEIR U TAEMSARIER BN ET DB 2 320w Sl LT,

4 ZFofhoME

ZOMIZ, AR EOMEZIT) ZENEU ThDL EELZ N B AK Ny ER I
T14 OFEIX 720 & HIRr L 7=,

H= MBI ORE IR

FyEa a VEFEPEICBWTEIICOTE2HEHEDOIEERH 508, ZNETICHARERE T T
HAELBNTHRE STV, 72, hEuad NENEOEMEEMEICHEL RIT LT L

TOHRE LR,
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BRI HEMEICELIEE E LT, EREREAOAE ORE, frORIEmE, f1ro4ERE
F OWEREEIZ DWW T, FRBEISSG IR W THM AR h U Er 2y T4 LIFHMBZ KA LT-, £
7o, BRBEIFE Tl 3B SRR DINE LT T ORFFOFEEZITo TV RNED, 2
DB OWTIKEIZB W TTIThR I BRERE S B L Lz, b ORBROFER, EEED

BORE, T OMIRIE &L O OAFERICE LT, MR NTEr 3y T4 1L FHHIC
WIBWTREIIZIFRIEZ AR LD IRWVMEAIARD b7z, Ll 2D DRI K> THEEZ
KR TET 3y T4 BEGICRT HEMME & 2 ATREMEITE 2 Sy, W, kEICBT 53R
BRCiX, MR b vERr a3y T4 LIFEBRZEOREFORIFRIINTNERETHY . ZiLE
TORENZE T DIEERBR L O ERIEORBRICB N T, iz N vEn 3y T4 O+ E
UVMARIRPE 2 77 2 & I3E STy,

T, MEZIA N YRR a2 TI4 1 ZWER pat i\ DRIBUZ X0 BRER| 7 VRS 32— Mtk
T, BREAIZ VR R — FOEHRIE & 72 AW EREE T TIEBA IS B W TR Z & D
L EEFEZ LR,

o T, BEITBRIT HEMMEICER U CTAEMZHRIERENET DB 2hde v &l L,

M ZIR N TEr 3y TI4 ISEA SN ER pat BIG I XV EASND PAT EAEIX, &
WIBERRRMEZH L TWDD, BETHD b UER 2 ONRBHRKICHEE L CHAEDHEYED
ERXITAEBICKEE KT L5 RAEMEEZEAT HAREIIRVWEE X b b, £/, PAT
BEEHEOANREYICRT 2HELHREINTE LT, KETOIZERBRL O 3 FMopgEfREIC
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