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1 EEXFELEORT 20T EOMICE T 515 H

(1) % EOMEMN T RO ERBREEICE T D0ARDL o werererereeeeee 2

OB 3 E30) 00y T 3

(3) AP G OV RE A « v v v v v e e e e e e e ta e 5
2 s B AEYEORREICE T 5 1FH

(1) HEGAERRIT BT B FES e w v v v v e nven e e e e e e e e aaaaaen e eenaeans 8

(2) ~ &»——L:E\%j—éﬁ%i& ............................................... 12

(3) JEAZ -5 % A T TV e v e v v v enennen e 12

(4) MIEPNICBA LT B D ARG M OV BRI K DT E R D L E M- -+ 14
(5) AR X A DR K ORI 0O 51 ONZ 2 4L & O REEE K OME - 15

(6) 15 EUIEEDIRT DML LORLE DFRE -+« vvverrrerreeeeee 15
3 s AL X AEWEOMEHEICET 5 H

(1) [ S DI ZR s s w st rm et a s st a st aaaaanns 18

©2) EMBIRMEENET BTN OL LHEITBT 5 EMSRE R E

B BE I A T D D B e v v v e s 18

(3) ESMTIIT DM FEIC L D AG AT - rr e 18
5 WA I & OEMSARIER B O

1 A BT DB I e v r e e e 20
O A D FE A e e e s 21
R v 1 I T 29
S A R DA A s e e e e e 24
g 2 T 25






p=1{1}
T
THg

R i O 5 IS &

Rk 16 427 A 14 H

AR OK BE R B OBIF B K
BB KR D EET B

K4 BAEUH L MEASH
HEEE REOGHEAE R B—88  F
T AT O X EREE 4-10-10
SRIFE LI F L 8F

F—TEMHABRICOWTRREZZ T2V O T, Bin 2 AW oM OHHIC XL
LM DSRRVEDHEMRIZBI T DIEAE A KB 2HOBEIC LV, RO LB HFFELET,

BR TR AMEO | FREF 7 VR — MET V7 707 7

LR D44 PR (cp4 epsps, Medicago sativa L.)

(J101, OECD Ul: MON-2@1@1-8)

BR T AMEO | RHSUIER ST 2720 O, H5E, T, RE, E
55— Hfl SO Wi M OV EET N U BICATRET D172

AR TR 2 AW D
o —FhfE & D 1k






A SHRMEZETMEOME

FH— MBI ORI S 7o 0 R L7 IE
1 BEXIEEORT 20T EOMICET 516
(1) B EOALEAT KO A RERTIZ BT 5 0 Am ik

A, MBTNVT 7NV T 7 AT XRU~vATL H4 o Alfalfa, Lucerne 44 : Medicago
sativa L.

2. fBFEIIYARNCET 22 EMY Th D Medicago BICET D27 V7 7 v 7 7
(Medicago sativa L.) OB RERAEE TH 5 R2336 52%58 T, M. sativa subsp. sativa (ZJ& 9
Do

N TVT 7 V7 7 (Medicago sativa L) DEJRIT/NT T R T Ra—=h T L
JAZRL L AT EEZLNTWD, TORMPERE, L7 7 U B HE,
d—n X vRY T b v R HEIIED Y EE LT,

7 V7 7 v 7 7 (Medicago sativa L)IZFBAVICEG IR MEFTRE TR UL 2 A3
HEBMOWREIZ L > TSN DIETH S, WFEOSMEEEITEG, KOBEIZX
L MR TS HEESINDT V7 707 71 XFE E A EN 45KD M. sativa L. subsp.
sativa(L 7 XU ~Iv o BT AT 7 AT PGS ND, TAT 7T 70
EALFTH D 245K H L < I1E 4 %KD M. sativa L. subsp. falcata L.(2 T 7~ T¥ |
BT VT 7V 7 7 ) EMHESE - iR OBREPR & LT M. sativa L. subsp. sativa ™
AR BRI A S B 1E. —EHOFE G &2, XY 7)Y TN FITH
P CHEEEFIH ST b, M. sativa LICE TS5 ZOomifE s L CiE subsp.
glutinosa 73 & %, = Ol Bijilk U7z 3 dEFE A 4k & 72 H2 BE I AHE U 7 22 4EF8 (subsp. sativa
& subsp. falcata L. O] DR HMEFE T, RIZHEET VT 7 v 7 7 LIEEZILD M. sativa L.
subsp. x varia %¢) ¥, Medicago sativa L.IZ & £415,

B, TAT 7T 7 O4¥EE LT M. sativa L. falcata L.<> M. sativa L. x varia(%!]
4 M. media Pers.)% M. sativa L. & [IBIOFEE 5 58ELH L0, IEFETIIING
& M. sativa L. sativa O [ (2 B 722 A THFRBERSIE 23 70 2 & v Bl & L Tt T
AR





TIT 7T 7 IXARERID DR SN i O E L Wb T\ b, kB TV
77NV T7 7 OEFRIIFERORZE RN H D, ERFJH2ODOI>H 1L DI/NNTV7T, b
T UAA=R I TIINT COEBER_ENS I —m v e db 7 7 U~k L, iR
g —mnr w38 M. sativa L. subsp. sativa D5 & 72 > T2 R TH D, o 1 OiFHR
7 YT RPED M. sativa L. subsp. sativa T 0 . MEMHEZERRE, AT Lx~ h—F7¢
Il ot BEEER S LTRSS TWD, 20 X851, IR v7- ik
D 2 FHLD M. sativa L. subsp. sativa 23 7 /L7 7 /L7 7 D EAKRER E ShTnb,

M. sativa L. subsp. falcata L. & o7 U7 JHPE L E X v, XU THRILEHN S =
— oy NHUECE TooAn L. IZEMED TR, 2, BT VT 7 LT 7 BT D
R TN D FEEARE IR & U CHEREEZ R Lz, M. KETIE 1850 4 &
DTNT 7T 7 PEEL L TBASI, BARERN LY b5 0T KfE THRbs 2
ITONTWDN, BEHEREY 2 MIEIT VT 707 7 OREEIER W,

DRETIE, TAT7 707 7 IIPRPHERE S L TEAI L, REOFEHD B
LD E P I Z A < AL LIz & Wbl T b, EEICEDAFTNBLE SN
ik & Uik, B, BKE. FRE, =, fE, 5. EE. RO DOBREE0%EH
BRI ERRT oD, £/, INOHAE LT VT 707 7 DIRARKD—
il & LTl BB R, AR, S EEORICEA SN BEEMHEREAR
FE)~DIRANZET LTV D,

LU, £O— Tl RRY:, BMOKER EMERERY, 2R RSB G RERY 3
) L CIEWNIZ AT % Medicago JBEDIZ DWW TOIF#RZINE L7 R, DR EIC
HELTWE=DIX, BHEIEICEBT L TCWEREZRS &, Wb —F4ETHHE
Mo v < I T (M.polymorpha), = X7 7~ =2 (M.lupulina), &>V F~=
¥ > (M.arabica), = 7~ Z-¥ I (Mminima)?D 4 FEO AT, 7/ 7 7 )V 7 7 O HAEITZR
D BRI T,

UbkozZt X, 77707 7OBHEITHAREH THRES N THDEHDOD, 7
BIIEIZ L > TUIAAL LT i T aREFIL DL Z L, £0
AEMITEENTHY , FEHOV A AL ZIEERE RO TIEERVWEEZ LN
7=,

(2) fif 45 D JRE s} OVBRLAR:

A. TNAT77 V7 7 idbEEORTOEWVRETHY, EREEENEL, Iy
AR EDIRXTNHLEE T, FOEHELEWI EE, THEOLTE] EMEE





NTWb, 7/V7 7 )V 7 7 134T R 1400~1200 £ kL DOIEHF CHR S Ofikt & L
THHASNTWEZ ERRBRAINTIY . ALICHT 400 DO F Y v Fiool 200 4
DOu—v~LEAZN, FEANTIAICHT 126 FFICr T O MVF A X NG E
ASINTeEEZEXLNTWS, 20k, 18k ETICI —m oy X0dbT7 7 U I~
K35 EEbic, 18MHLUUBEICT—a vy o@dtT AV A=A S F VT KD
Za—U—T7 R~EEASINTZ, O EANTER~ SUAER (1716 ~1861) 1 H1 [E H>
AT LWL D D BRI FREFILINE 7 F(1874)I27 A U 17 B ALHFE I E A
ENTZONEE Y T, HXLEZOITEEA945~)D Z L ThH D,

KETIL 1997 AT V7 7 V7 7 Bl 2N 3 A FRHCE & ORI L - T, &
WA THN=T anTF R TAER, TAFU, AR IV Ty, IxY
B, EBET AT TAD, J)—AFak XU NANR=T | U REaZ R
A4 AT D 13 M A& HINT 2,300 T =— 71— (% 930 7 ha)LL L CTHEF ST b,

2. OBETIE, BE, AbEE P OIS STV, T 7 7 07 73R L
DFAIFIL . TOFHITIZL K OFEBOMEEIMRALLT VY, TO, FERA]
N OAEFTR M ZE U CHERDBLETHDL, L LEDE ZABERIZINEET
HHZE, TIVT 7T 7K EDIRD TOR kA2 IR &35 Z & it
PEIZEWATHENE MK < . DREORSIRZIO SR8 S 20 SRR BT o8 L =
6 Z OFEFHIFEITE L% 9,000ha fifs & & E Y K L TUauy,

TNT 7T 7 DEBETIEAE., EX I VKB TT AIEH», T ONHED T
FICHFHOEE E LT, Fa—7, I—V(HELZHELTE S D)DOR TFIH
ENTW5, £, TATZ 7 AT 7 « A7T707 MEFELLL)ARNE L THLRIA
INTWD, M, WEELTOT VT 77 7 fT & FF L0 LHOMF TldfE 1
BAMA RIFIZ R > TV, BELR LH O I3 E: CHEERTE 1 & 1380
S CTHRELL LEMAE UCARE - it - BEeSn T\ 5,

DONEIFENFEEASERE L L THRE Fa2KERFI80 Fo), 7T A (4 b
)N ZELTA—ARTZ T L BB EAL TS, TILT7 7 /L7 7 DR L
LCOFEITIREL, FRIR2FEIZTALTZ 7L T 7 I =LA KOy b &K 20 5 b
VAL TEY  ZAE 40 )7 ha DFEFEFE IS M3 2, BAcE 4 EIX 72 (8
155 b)) A7 2F 2T T M) KEF LS BT R), A2V 7 (#1095 k)
ThHD,

THNT 7T 7 IIMEEETH D BIE L CEARMIZEET S & BIHSHZANET 5,
Z D7D pEFEME LB AN TEN T O Rt & 133 TRME S TR oAl &





WD 720, MFENTHERAICEE S AU TH2RN,

DRETOTNT 77 7 OETHIFEITIUTO L) Th 5D, HREITKIEX &
REENH, BRI Th 2 ILE CIIRERRE S, IREFR I MBIk E T
%, TR — XA HLRE T 1.5~2.5kg/10a, A R FEHEEL & DR T 1.0~1.5kg/10a
THY., 10a H7= Y %3 5kg. U ik 20~30kg, U 10kg Z#FEME & L ChafEd 5,
TNT 77 7 OFIFICB N TIHEF RN R EREETH O | MO D%
AL, AiEO 5> L LREZMET 57 EOBRUENLETH 5, XY BIEIX
JbiEE CIl34E 2~3 [B], BABLIFE CTlX 4~8 [0 TH 5, XEY (X0ERETE 10% H 7T &
SINTWED, FEIFEN LD RN 2175 FERHEEIN TV D,

(3) ARFRA K OVERE AR R

A FERAFAE
TNT VT 7 3BT D SEEONFEEY TH Y, EIXXICAEAEL, 3
INEENS T2 D, BT 50~150em (2 L, EIFEA Y- 5~25 K, L<ARLE
KIETIZ B0 ALLEDOZXZA T, 2 B3RO (Crown) ) B ENLT 5,

2. AR IIAEE TR BRI O 5

BIE, TNT7 7V 7 7 OO0 « FEFITHEVE > 5 IRE B IFIFEPRE S 4, dbi&
30° ~60° | FEfE 200 ~45° O, FHKIRN L OERAE T-12~+10C, Ei1L+16
C~RICOHPHTH S, TI/VT7 7 /L7 7 FELHHE OREKE L 250~1,000mm D
FHHICH D, DREITHEE - KEPS R TCT AT 70T 7 OSAAFRHIZA DN, b
DA E O EHIREK E1E 1,000~2,000mm TH Y HARIZ T L7 7 v T 7 OFEE A T
ITONREO X 9 2RO WHEIT R Y 75720, TV 7 77 7 [ XERIEOEY ©
DD, i EEHAKOSH D E AT ST, ko BV A e, 72,
TINT 7T 7 IIMEE L OFAIZTHOTED, MEN DA BRS8N H
Lo BREOHTTIdE b IEIRR T A I A, Bl 538 pH X EICEY 6.5~7.0 Th
0. BAME A S , R IIERRE X oL A ARESRE 9~11C T, Kz o
& 1X 20°Chilt: & v b,

ERROZ ENS, DREOBHRSM T T4 U CHEEA L LB ML TZ D
ALK T D AREMEIXFER IS e B 2 bhvs, EBRICOREIZBWT, TV
7 7 VT 7 DREME AL U NI S TR,

2N, R THIE DR





O  RFNEDORREEIIIR N, B 71213 LI LK R A B SRR EME DO TR 23
PRSI, £ OGEITEED THEREFTTREL 12D,

@ THAT7FAT7FIIESLE - M TFEITFEALEAONT, T X - TR EY
2 HFIT 72, FERIZA] D B0 oM EEALSEZ 2R e (Crown) 23 48 U T4 L, %
DBENTRRTED B 72725722 (Shoot) N FFAET D, i, THEEMEO IR LR TIERCEIR
IEMERTR S . B H « BIRSME T TEENTHONITIRIE U2 2 2 EmIz
HoD,

@ TNT AT 7 IXAZEAEHEOBVMIAEMERI) TH Y | FIZANTFT AT AT
NFRI Y NRFELIE B & LTRSS Ic k> TR SN S, BIfEth
I£5~6 HCTH D, REOFIE - WEITENC X > THEEFNITHD T fEFED i
-ER L HEESERCRAR LR < FTo, T ORI CHEIZZ MR N 2 FR2IlcE D,
CHIIMFEZE L HFEIZT L4608 T, N vy B 7 EEEIND, LLT LT
77 FIXORETITFHER AR D BRBFEL TS MU v B 7 ORhE)
BV ERFENR SN D 2O ERME, ENTOBESE2ITWHEF24FET 5
GrCIET NT 7 VT 7 F UNRF I EOSZ RO @m0 B i a2 N &35SI
TR/ TWD,

T 77 7 (M. sativa L.) & BIRZHMEN ATEE & 35 2 B DTk X M. prostrata
& M.glomerata ® 2 fE TH L5, T HITARITITIFE LR,

BB, BELLT, bAEICALET I T LT 707 7 OB ARICIE, 2EO
WO OISR ICAEE LTV D 7~ 2% (M. polymorpha), D ZE X #ilZ 4 %
%X LNy~ 3 (M. laciniata L5344 M. polymorpha L. var. laciniata), ~7' 2 /¥
~ 2% /(M. ciliaris L. %14 M. polymorpha L. var. ciliaris L.), VT < D% X {24
2% U A< X~ 3% (M. orbicularis 54 M. polymorpha L. var. orbicularis L.) . 4=
E OO o, EAICEFETHa A Y7 U~ 3 (M. lupuling), 76 HAIZ
IR 6N D EYF 7~ 3V (M arabica), CRFIUICAMICAEFTLTWSHa Y
~ 3% (M. minima) . 1995 FZAED TONETHER I N LT~ T8 (M.
truncatula)® 8 AT HiL, ZNHITETHFEETHD, B, Z O CTHIELLH]
WA SNT-FIT Y~ =7 (M. polymorpha), = X 7 < 2% /(M. lupulina)® 2
T D,

L, —4EA L 2444 D Medicago B DM TIZATAAMIT T, /2. HRR
THHMEOM OMREIIMR I N TWVWRNENS, T T 7V 7 7 & —4FE4AD
Medicago /&I ZBSHICARBFNETH 5 & & 2 LIV TV 5, Medicago J& DiEAR, 435,





BRESBFIZBIT L7 V777 7 OFEMFIZH L, BREMIZBIT 5 —F4D
Medicago B & TV 7 7 V7 7 L DRHMEDRIREMEICOWTERM L7 2 A, b DK
BN B4 D Medicago J& & —4E4 0 Medicago J& & DR Tk B AR HED FIREM: 133
LKL, BEREOZHOMFEE ORI E DD LT RIFNIRNE NI D TH

>7,

EELC, TAT 7T 7 L~ T2 (M. polymorpha L) R DA HEZ >V T U,
TNT 7T 7 OB Y~ Y OFEEEICZ ) L THIERmEMEN RSN T
EDfER STV D,

El.TNAT7 77 7(Mosatival.) s 3 A7 < 2 (M. lupuling) D[ D 22 4k
IZOWTIE, 2O DML E 2 LN EIRICET 2 A B EICERRINTWVD
D, HEMRIZSERICARMETH VT2 EET D FITE )N S22, 26 OfF%E
FIZX DO E LRV, FEMFIX, 6O EKTERY BT bR
= —ZFHALTHETH D Z &2 HE L TUIWRWT D, AR Y IR R
DHEDTHoTNE I TEED L EFIZ IV BRAMTONT b DD, 225N
IR LT 2ol LT D,

Wiz, #iEicks e, 77707 7 OFEFEIC Medicago & & BB B IR
BFMETHD EEZXDND 8 fl(m2AY T U~IY (M lupuling): H¥=m VD
(M. scutellata) & 1) 2% S, TOHOMBEEDBBREBIE L, a AV T
~IAY Y TEMEBEOHBOAEREINTZEOD, aAY T U~IY I 2Eie
TORHEFI CIEF 72T SN2 hoTz, o T, aAY T y~wavy LD
TOZREORERIIE SN2 -T2,

PLEMNG, 7~ =3 (M. polymorpha), = A 7 7~ =¥ /(M. lupulina) & D234
DAREMEIEB 2 6T FHEOX G LR TNV T 7V 7 7 & ZHEFTRE 22 TR By A= Fe
TORENITFE LRV EE X b,

@ FERITERIR CEEN 32umTH Y | L EHT= VK 2,500 KL & AT 5, fE
B OFMITH LN TH D, ORI L CiX, KETERT VT 7 L7
7 %A\, glutamine synthase (GS)EHA T~ — % — K U E /MM 2 (BT & 5 RAPD
~— B — %K L TERBRBIT b, ImB(<0IM) DI T V7 7 V7 7 A3k iE
LT/ MRS B OB, GS~—h — & FIM L CHIE LI, B ARSI
AmTC 0.2%. 6mLL ETiX 0% T&H - 7= (St. Amand et al., 2000), — 5. —MIEHFAE(~
10000m?F2 ) D TERE 2> B 17 0 BEFE(0, 20, 40, 60, 80, 100, 200, 300, 400, 500, 750
1000m)iZ 12 f&iFT O A HEMERR X (ImBE) & 3% 1. RAPD~ — 1 — & FIf L& KICH1T 5





2

HARATHER 2 IE L2 5. R biEy 1000mBEL 7= HS 28\ T, 25~35% D 5
WA HESR 27k L 72 (St. Amand et al., 2000), Z D WWASHER T, (1) 2 HERMERR X IZ
WRRIE, RBEIECEONEEBEN I vo—rThH A, AFRMEMEORNT L
Ty T 7 QR L, B AR LI WD &L QT DORER, DEORRER T
W CHUAFRE R N & 5 2 & (IUHERE 74035 SIS REab 28 V) . (B)R%7E L 7= B TR
VISR 6 DI L DD RIREM N B D 2 &, SOFHENEZ bND, LEDZ
EMD, KRB CTIIT VT 7 v 7 7 DI O HIRSA: T TORRTREUEEE L EZ 42 C
XN, RHERICEL UIAARLHT TRV S 2EA LV bELAEL LT
Vel i1 TRV g Wralt

. KECITEBICAEBRZ TV 7 7 V7 7 &2 s TR T L7777 DA
SRASHESR B 4T L TV 5 (McCaslin et al., 2001), = O#RERTI%, SRS A2ME L T
AR Z TV T 7 VT 7 FEREER AR E LT L =— 0 —(4,047 m)EV | 215
TR DERiZ & > THERT VT 7 V7 712 K D 4 EFT O HEMERRIX (0.03 =—F1—)
R BRI BIT AR Z TV T 7V T 7 EERT AT 7T 7 DAS
MEREZREL CTND, TORER, KHBZ TNV T 7 VT 7 EWERT VT 7 VT 7 &
D HIRASHERIT, TETED D OBEEEA 500 7 «— b (9 174m) T 1.39%. 1,000 7
+ — M (#J 348m) T 0.32%, 1,500 7 -r — k(9 522m) T 0.07%, % LT 2,000 7t —
(#7 610mM) T 0% Tdh - 7=,

=. AEWEOEAN

TNT 7T FNAIT T 70T 7 HH RO OO A& F % [HLE T 2 KEE
DOMIBAEFE DS, EEECR R KON S SN D Z ERH LM EINT
VW5, Ramish X7 V7 77 7 OIRO A ETITR & H EE 28 A A 72 8T,
TINT 7T 7 ROV IVIT LOFEIFR « B - MR ENBAD L, 2918060
IKEEMEEINT VT 7 VT 7 O VT EDORFEROROMEEZLET D Z L 2H
HELTWD, £ JMHBIIKBEE LT V7 707 7 ORNE OB EY I 5
6 UTeBUKME £ 72T B BRI E O B 2 e - ik - lEMRIC B L2 2 A, F
PEE D3 b L X ZADOFFEZMHT 595, 70, ZOFHEESITMEY 4 7, PR
6 HORIF KR OYMBOMEZILET 520, TOMFREITHEYFEM TEE S D Z
EERELTCND, L, ZNETIZT AT 7 b7 7 OMEWEILFE ST
AR

TBAn T 2 B O RS B4 5 15 R

(1) LGRS 5 EwH





A . HER K O LS 0D H R
BREA 7V AR — MPET /L7 7 L7 7 (cpd epsps, Medicago sativa L.) (J101,
OECD Ul No : MON-Q@101-8) (LL I AR Z T V7 7 v 7 7| &3 5)DIEHIZH
WO N TR ORERL & E OB FRITE LpL)IC/RLZEY Th b,

H. RS DOFERE
AR Z T N7 7T 7 OERICH W BT b B OBERE 1T 1(p11)ITR L7z,

[ 2257 cpd epsps &5 1]

O BREAIZ Y AR — ML, FERIROBRBERERTHLT U2 K7 v T OARES T
HEET 2 ) BOEGHRE THD X IMBRBEPORBED > THD 5-= /) —/b
ELEL Y ¥ R R-3- Y A kR (EPSPS)(E.C.2.5.1.19) L 5 BICHEA L TE D
%@%m£#5 ZDI=OMEWIL T ) R — R BT 5 & EPSPS AESND 2
CICEVEABEARICHNAEDOEEFERT X /e Tl TLEH, K
n’*ﬂ%ﬁ'&z?’/v7 7V 7 7 O BB T T 5 LR cps epsps im s 71X BREH] 7V R
— MIEWIYELZ FF-> CP4 EPSPS lEHE 3BT 5, &M cpd epsps BinFIZ &
STEEASND CP4EPSPS EHE L, 7'V AR — NMEFE F CTHIGMLEZZ T 72
e, fEFRE L TAREREZ BT DM Y Tl % IR IEF ITHEE L
TAEBFTDHENTE D,

¥, EPSPS (ZHEMSMAEM R A DG EIRT X /A EANT 5720 D F I

%%ﬁ@ﬁi@“é@%?@f@*/f@&; 0. HEM T CIREERA £ I ABIRICHEET D,

SEARIKIIME S DIEET HIRFED 5450 1 IG5 LE 2 BN D EERRGHRR
%T%éoﬁﬁ%@\%@%*&%K%@?é&?ﬁ%%&??fﬁmfymy
»fig-7- U 12 (3-deoxy-D-arabino-heptulosonate-7-phosphate, DAHP) & k%312 K-> T
TR &2 CTHIBE &AL D A3, DAHP 75 EPSPS 23Mififiid% 5-— ) — L E L E LU %
I 3 U UER(EPSP)DAER AR T Y A IFEDAERK I D E TOEMETIE, MR
B ECIALA I X > TRHE 72 0 il S A5 AlREMEDM B D TRV 2 & 238
HNITINTWND, ZTDZ L% EPSPS NARRIKIZHIT D AR TN & &R
L CTEY, 76> T, EPSPS IEMERHR L TH, KAREORKIEM T D HERT
RUBORENEEDLZ LITRNEBZ LN TS, EEEIC, #H O 40 {0 EPSPS
AT ZHEMAIICINT, FEET 2 BABREICER I NN &R HE S
NTEY, MxT, T4y MERZHE TIZEM L LIZBREHR 7V A3 — Rtk
EMI(Z A R, T, UZ, FT7ED IO GEEZ MDA OmEE T, #
NOMBZEMHE TR OT I VBHEEZRT, X IMREOKEKENTH DL
FTHET 2 ) BE BT OIMEAZNEY & OB THED RNV LR STV





ZIHDZ E1X EPSPS AAARRRIRIC I 1T 2R TIER W2 2R L TnD, £
72, EPSPS [FAHRAFxT ) —/LELE UBIE(PEP) & o % I 8-3- U U EEHE(S3P) N D
EPSP & fiEf U U ERIE(PI) A A U A ARSI T 2B TH Y . 2 b E L
FERMNIIGT D 2 EDRMBNTWD, TS LSMIME— EPSPS & LT 5 Z &M
MO TWDDILSIP OFEPERTH DX IWTH DL, TDORINMEIL S3P & DX
JEPED 200 B3 D LI &9, ARNTHEE L L TIGT D EEE B2,

@ CP4EPSPS EHEMN. BT VLA v L FEER T I BBy 29 %

MmE DM, T —H~X—Z(GenBank, EMBL, PIR, NRL3D, SwissProt) % v T kb L 7=
A, BERT Vv s EREERNTIREMED B HES 2 A L TR o Tz,

10





F 1 K TILT 77 7 OVEHIZHAWEZ 7T 2 2 KR PV-MSHT4 O it A% i o 4 25
F D H 3k M O RE

5% DNA FH >k M O RE

Ti 77 23 RpTiT37 2 kT 5. /73U L% T-DNA O 45555 (24bp)
Right Border (RB) %z te DNA WA, ABEELSIX,. Agrobacterium tumefaciens 7> S 4ii#) 7/
LD T-DNA DIRZEDER, InZEDBnR & LTRSS,

Figwort mosaic virus(FMV) R O B = >/~ $—358 7'mE— & —, filily)
RO THEHEMICHNBEFERELIE S, M, FMV D EIZR
P-eFMV HAEDTANATHLHN, FMV OWEZR T A VAR T VT 707 7 HNE
9% Medicago J& DHEM & 16 T & 3 2172 <, X IZ X > TH-
727 A NVANELT D AREMEIFED TIRW B 2 b v,

RF 2 =7 hsp70(E > a2 v 7 EBEE)BER 1O 5 IEFIER Y — & —ElH, hi

HSP70-Leader IZ 351 B AREE T OB Z #0520 IV B

FEWHET 2 BEINA RSN 5 EkAR~ CP4EPSPS EHE Atk d 5
CTP2 A X F RAJ EPSPS Hi 3k DIEEREAEIAE 7T N, BHELEZHIREND
BERRR A~ LWt T 5,

- ~Seb A«Ab = (‘ - _ :%
S5 cpd epsps Agrobacterium sp. CP4 ££® epsps BAx T, FEREDFEMIZ DV Tid p6-7 IZFL

H#HLT,
E9 3 T > K7 ® ribulose-1, 5-bisphosphate carboxylase E9 i&{x 17 3’ FEFHFR fEIk,
MRNA OERFZ &GS, R T T7F = bz g+ 5,
Ti 77 23X N pTiA6 IZHIKT 5 /25 B8 (25bp) & & ¢e DNA Wi, /el
Left Border (LB) B2 BLAIX. T-DNA %3 Agrobacterium tumefaciens 7> HHEH) 7 ) I~ S
NOBROMKFE R T 5,
(T-DNA DAMAI O R BE3R)
ori-V JRAEFIR T T A I R RK2 ICHIR 2 HUBHAATEIL Td v . Agrobacterium
tumefaciens ABI #RIZIWN TR 2 — (2 A AHEGERE 2 1+ 53 2,
KIGW 77 A X F pBR322 ([ZH R 2 HRPATE CTH Y . N7 2 —ITK
ori-322/ROP IHEIC 3T 2 BAEEAERE 2 1 59 2, Z OfEIIE R R oM,

BRLEOHIEIZEE O 5 rop fEIg & VK E 2~ & Agrobacterium tumefaciens ~
DEEARIEIZ LT onT BAZ 5 T,

Staphylococcus aureus 3 37(9)-0-7 2/ 7V ay R7F=U /L kT
Aad A7 27 —FBAAD)Z 2 — RTHELETTHY, AXTTF /)~ Kk
DA MUT Mo Uitz 575,
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(2) X7 Z—|ZBT B IEH

A . LFRKROHK
AR Z T VT 707 7 OVEHIZHW BN 7T A I KT X —PV-MSHT4 (%,
K (Escherichia coli)H3E D~ Z A I K pBR322 N HAEL I NG T 7 A I K
R H—=Th b,

7. Rtk
AHHLZ T VT 77 7 OVEHIZHV B LT PV-MSHT4 O FE%ci% 9,023bp TH
%o RIGHIZEIT DR Z—DEIK~— N —BIn L LT, AXITF /<A
VRARUVT b A KT D EE AT 5T A KBE O R T AR Y Y TnT IZH
k4% aad Ein 2% T-DNA fEIBSMZAFE L TV 5,

AR H—DJEGMEITFN STV,
(38) EnT-HHHa % s D FREL S5

1. fEENITBA SN ERE2R O
AKX T N7 7 V7 7 ODEHICHWO N T T A R X —PV-MSHT4 (%,
KGHEBEFRD T T A RpBR3IZ2HENOEFEINT-EM T T AI RRIZ X —TH Y,
WA cpd epsps BB ¥ ~ b ([P-eFMV]-[HSP70-Leader]-[CTP2]-[ck 27! cpa
epsps]-[E9 3 = & Te(plldFE 1% N pl3d
121,

H. EERICBAS NI ERROB AT

7F A3 K PV-MSHT4 1 T-DNA fE@lkZ 7 7 a7 5 U o MBI L > T, B
RABETH D R2336 Bk ~EA LT,
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CTP 2-

Sph 19023 | -
Dra 18786 -
HSP70-Leader
P-erIviv]
Pst 17682 7
Hind Il 7672 ——
ST cpdepsps
Dral 7635
Pst | 842
RB
Dra | 7557
Sph 17514 m E93
Probe 1 Mfe | 2026
Pst | 7177 Pst1 2059
Probe 3
Not | 2071
aad PV-MSHT4 Probe 4 Mie | 2379
9023 bp
Probe 6 LB
Dral 2739
Pst |1 6238 Probe 5 _
ori-V
Dra 15878
Dra | 5859 Note: Sal I, Sca I and
_ Xba | do not cut within
ori-322 _{ plasmid PV-MSHTA4.

rop

1 PV-MSHT4 D7 A3 R~v 7/

AL 2 TV 7 7L 7 7 A X7 T-DNA fEik 1T EX O RB 7> 5 BEEHEI Y 12 LB ¥ TOMEIR TH
Do
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N, BB X AR OB RLORE

T7uaNg TV AEZELY ST AI R - XY X —PV-MSHT4 #1 O T-DNAREI %
R2336 &t DAY A B A L7-%. carbenicillin}z O'cefotaxime & & ek ik s 28 15
HZ® LT, A. tumefaciens ABIFKDFRE 21T > 7%, S BIZZ VAR — MZ2IRMNL
ToRGHICEIR L, HESH L C& 72V A/ DR 2 Bk S8 7=, ZORHCT
7ang TV T AORGFNENELHEE L TS, 567 bR ETHEAR) 2
5. ZU ARV — MitEREKR O 7oy SOOI L o T8 A B G FOMRZIT
VW, Z U R — MIPEDOfT B S 7 52 Rtz detk Lo, & LT, 1999 4F7 & K [EH
AT ZROTIVE A TF o DUERT0 7 CHEGRBR AT o 72, T DO RE & & ITHR#
B ATV, BEAAEEREEEZ ER. BAREIEME M b E R D 72 O O B R
ELTAHRMMZT V7 707 7101 ZRfeh & E S 7z, [, J101 Rt e 7 U R —
NEHET V7 7 V7 73163 R & DRHMEZATWVE R S AV B AREER O A3 psidn b &
AU, J101 SHRbE s B TR anfk S o FiT e,

JRAETBE ZRMFIA DT D O HEEZ IR 16 4 8 HIZATV, BEFAT TH D,
JEMOKEEB I ETEIRI T D 72 D O G 2 ik 16 42 8 A2 T -7,

(4) HIEPIZBA L7 B2 ORI R R O RERZ IR & DTS Bl D22 E M

1.

I,

BN S NI KGR DB R M FAES D 57T
Jetafk b

. BA SN OERY) O 2 B —5 Ik O A S VT2 OB R OS5I R
F AAREDZEN
T m sy NI X A ABE T O ORER, AEX T VT 7 v T 7 D
etk B0 1 7 AT 1 22 B — 0 T-DNA SIS HIMAEN TN D 2 & DR S iz,
F£72. T-DNA I LAMIFFA SN TE 57, T-DNA FHIEN OS2 cpd epsps Eix
FREA Y b bEERRETHA SN TV, HABGFIILE L TERICER
LTWD Z ENEHEMRIZBT D7 ey hgiric k> TORENT=,

YetfR BB a =D GFE L TV AEIR. EO0NEEE L TWh 2 0 EETun
HDR

1 A —DI7DTEY L,
. (BO)DANTEBNTEMRIITR SN D FFEICOWT, BARGMED T O K& O

R T ORBLOZE EME:
KHHaz T V7 7 V7 7 D CP4AEPSPS & HE DR BDO L EMIZE LTk, &R
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TORREHRZ U ARV — MIT DI E D EMI L TVn 5,

. TANVADEGZE OO & LT A ST )N B AR B ) 55 (D nE &
NL5BENOH L5561, Uiz O A & O A
A Z TV T 77 7 OERIZIZT 7 a7 U o AEZHNTWDE N, 77
BT T U T APEFL TOVRNEZHEZR L TNDLT2D, BAIILZ DNA BrA»
B A B S AR TE S D BT,

Roundup Ready Alfalfa event J101

Primer A Primer Z Primer Y Primer B
|—678bp—| |—581bp—|
P ot * [ >
RB P-eFMV cp4 epsps E9 3’ LB

HSP70 CTP2

X 2 ALz T /L7 7077 J101 O N EE X

(5) JEARFHEHL 2 A=W 5 DR K ORI D T EIE DNT 2 B D JREEE B OMB HEME

KM Z TNV 7 7V 7 7 2R RO T 27200 ik E LTiE, ARG A
DR OREY 7 ) LODNAEES % 7T A ~—& L7z (plbDX 2DprimerA, B, Y, 7)
TEMERIPCRIEZFIZE L TR Y ABIC K D AR T V7 7 v 7 7 2 R Bk T RE
ThD,

(6) 1 EXIELDJET 5085 Lo L O

A KT NVT7 707 7 FUTEBWTHE cpd epsps BEIin 22— K425 CP4
EPSPS EHEN I T HZ LIk V., BREAIZ U AR — NIERAF G S5,

o, ALz T L7777 Null BL7 L7 7L 7 7 IToWT & OFEIL, Rk 14
7 A DI 16 4 2 A & CIMSZATEOE N B ZEE I e i A8 R 3Emt 9e & o &
— TN RRBE ISR O RICE SO TRF Lz, 728, Null L7 v> 71
Ty EIIAMBZT VT VT 7 OFRIBFRRIZIBVL T, BC2 HAR B AR cps
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epsps BAG T ONBEIC L v iz U B — MEZMEOEAEREETH 5, Null L7 1
7 7 V7 7 AR ELISA H5IC2 K VW CP4 EPSPS EFVEMNFEH L TR NI &
PCR LT & 0 hZE cpd epsps AR TN EA S TWRWE, 7 my MEICK
7T A FHRO DNA BT BMEA STV R WHELZ R L TV D,

TNT VT 7 ILAERBOWNEEGT L2, KEBZT VT 7 VT 7 DERK
K OHERF OIBFR B W TS O NER S BEARE & ORZMEN T TEY ., K
X TNV T 707 7 LRIEOBIBHI Ny 7 7T 0 ReRT 53 MG E LR
W, 207w, ARBROXRGTEIZIL, B FEAIHWE ERETIER S, it
LA T V7 77 7 ERARO NUN BT V7 7 v 7 7 Z28&E LT,

BB, AEBZT VT 7T 7 ODREOBREBRICE T HAEFITH LN TN
MG, 2o, ~F U B 3% Rambler 0 2 fifEA S EFE L U CHE L7,
<X U H N TACHEE M X —ICB W CHE MRS, ALEE 0BRSS L
TehntE Td %, —7J7. Rambler [ZKET—RIICHE SN TWD W TH 528, 1k
B O BRBESFA~OFEIGEITR N E STV 5D,

O FEREOAERORME
HEE VAR B ORMIIE A & LT 6 B H (G, FEEER, BaE ALY RFO R
M E A RO A FL), B 2 E H OFHIEE B & LT 13 T B {TiH (R ERER),
MEME (RO, BRI X5 B, 1B, BB ORI Bk, R
FRAE, H BEpEE, 1 96kitk, 1,000 iEHIOWTIHE L, ZAHLDOED I H 2
FEHOFELBHEIICB W TP RZRPRBO LN, ZOMOERIZE
WTERITRO N2 -T2,

© ABFYHICE T 2 EE ST SR
R TIEAD KD ITHIRIZIB W TAMIZ 7L 7 707 7 LR O Null B2 7 v
T 7 IVT 7 OMAVEICERITED SN ool b TIVT 7T FIIIn R4
ETHY ., AKX TNV T7 707 7 I IKRETOITSRER A 18 U CTIEF IS4 -
B LEZFLEDORHEICERT VT 7 V7 7 E O TERBITIR N0 T ENS |
BN T AR F 72 X miR A TERER I T o e 0o 72,

@ FRAR OB ME S TR
AR Z T N7 707 7 ERBO NUll LT V7 7 7 7120 T, BIEHZOF
B DOFKIUARIEPEFK ORI Y % OFA RO E L OFRE)B L OHE: 2 F£H 07K
TORKEKR, #HFEHRD, FROESLFHET L2 LIV BAMEELFHMH L E 2
. KMz T VT 7T 7 EXBO NUl B 7 L7 7 )L 7 7 i B\ T R OEH
IZHEHFRIA B EITRO b roTc, 18- T, K T V7 7 v 7 7 L3t
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D Null LT V7 7 )7 7 IZOWT, BRI ER I WEeE 2 onTz, £72, IX
FERFOH FEEICBW T, STRO Null BL7 L7 7 L7 7 L ORICER DS 2o 7=
e, BEMICHLERITIRVNEEZ BT,

@ JEmOFMER YA X
AR Z TNV 7 707 7 ERRO NuUlBL T v 7 7 v 7 7 OBRTEI 0 AL % £
L, 83— R 3—FDUVRAIZE>THERZRAL TBZE L, Rtk O 1 X
OWCHHEBELZEZA, Az T L7707 7 E NUl LT L7 7 L7 7 DET
TR A BEEITRBO B o Tz, 12, {EHOFIRRPKRE S1zon
THEEIIBE I N7,

® FEOA&PER, BRI, IRIRM R OS2SR

fRBEIESRBRICB W T, RBEIZGANOEEET VT 7 v 7 7 5 & ORHER LR E
& L CRRIEMIRICI3IE R 2 B3 2 B il B X NIZIR AT 2 FHO R0 K 5 IZBh
HEE DT DUNENRDH o272, F-OEERICHOWTE, Bt F—71 v
FATANITMAESZ By K O T HZ X% 24TV bz 158k, 1,00046% 5 4 Fi A
THZEIWZEVFME LT, OOFEREOAEFTORMETR L L D2, BIfEE, 1
Jehig, 1,000 EICOWTAHEZ T/ 7 77 7 EFBONUIEL T V7 7 L7
7 & ORI CTHEH A B EZITRD b oTz, £, I THMEICL 51
FRBITINT N HIRS . BREAIGHEICHHEOBWNZ LRI,

ORI DN T, FlE R T O UERFIC AR . TV 7 7 v 7 7 R ONullRE T
WNT 7T 7 DFEFTERY, WO ITOWNTEIHII LTz, T ORER, A
ZTNT 777 EXFBONUPLT L7 7 L7 7 OWT L EH TR mHD
M ZRITRD bR ho T,

RIRME R OB ERIZOW T, A2 TV 7 707 7 ERRO Null BT v~
7IVT 7 DENENDONHEEZ O -2, 3 EX 0RT D, WKIHZAKE
N2 Y — LICAN T 25CRED A o F 2 _X—HF —NITHE L CHRERZ A
Uiz, Fio, TIVT7 7V 7 7 OREEFEA TIE UK UIEKG IR 2 151 5 N2k
DFER DR S IND Z RN A O T, MAKMEDINHERE - OFE &2 AN T-FE 1
IZOWTHRBRICHEFERZTE L=, TORE., EAFRE & OFEEICEE AN
TEETFONWTIORIERICENTSH, AEEZ T V7 7 v 7 7 L3R O Null 27
N7 7T 7 EORITHEFFIAEZITR O N7, 51T, FEIES
ANT-FEFITB T 2R IFREBRICIBNT, BIELRDh o HIIAMBR LT VT 7
LT 7 LR Null BE7 L7 7 v 7 7 O I7T TR L . ARIRRABIC X2V 2
ENHER I NT=, - T, FETORIRMEICBE L THOARMIZ 7L 7 7 L7 7 & x%f
FONU BT VT 7 v 7 7 ORICERITRWEEZEZ LD,
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© ZHEE
Rk(p5, 6 DFE—, (3). =, @)D EBY, TAT 7 VT 7 &AM ALK
ARITOBREIITEBT L TN Enn, REERORERIIITO o7,

@ AEDEOREEN
Az T LT 7T 7 EXRBONUIFLT VT 7 T 7 IZoNWT, AEMED
PEAME R AR, &AL, HHEMAERRR AT ORE LI L 2 A, ARG
BEITRO N2 o T,

TINT 7T 7IET N7 707 7 BY KOOSO A F 2 BHE T 25 KK
PEDOMUENE R E DY, ZHECIR R E O O S D Z ERH 6T S
ILTWDD, ZOMBEIZ OV TIEFEE STV, RHE#Ex 7LV 7 7 L7
7 EXEONUIEL T V7 7 L7 7 12D0W T, ZIMERWE OFEAMZT Y RA >
FEICEIVHAELZE ZA, ABMEIFIAERITRO b o T,

TNT 7T 7iE~ AREY CTH Y | IRITITRRGHE 2 ILE L, R A2 AT
Do AHHLZ TV T 77 7 EXRTBONUEL T VT 7 LT 7 1B W UL FERR I 4%
7'y hOFRGESEROREZIY E Z L TENENOMEMEY 7= 0 ORI % 5
HIL ., MR ARk 72 0 IZHE U CRBIEE Ik 2B L2 M L= & 2 A,
Mt FEA EZEITRD NN T,
3 Bl AMEOHENEICET L EM®
(1) FEREONE

BHSUEEEHRICHS D20 O, Hes, T, RE, ERLK OB I N5
(CATRE 21T %

(2) EMZEEMENET HEENDOH HGEITEBIT D EMSEMEEEZLIET 5720
DFEE

HEE S I L - B AR E R & 2

W

&}
ANo

(3) ESMTHIT DEMFITE T 5 1E#

AHAHLZ T V7 7 V7 7 1% 2001 T KED 6 EETOIZHIZB W TR 7 L7
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7V T 7 DIFERRZIEICONWTE=X Y T LT, =X U U I TFIESA LA,
AT L« X3 h=F TTILy THEIU~, THOALY | N=T 4 VT LFE
TIREICOW T TN, Az 7L 7 707 7 LR Null BL7 L7 7 v 7 7
BDOWIIERT VT 7V T 7 iR TCHIEIIBIE S R0 T2,

W, AMEZ T VT 7 VT IO TIE, BREETHDHE Y ML Forage
Genetics Incorporated fH(Z & ¥ . PHERIEOFIEI AL T LHRIEITH 5,
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SSs —

5

1

HHE Z & OEMBERMIER B ORI

A B D ENME

(1) %= T 2RO & 5 B A BEY & O FFE

BB T DBAMEICE D DI E (P RE R OVEB ORHE, 1B ORMEL YA X,
AR, IR, KRIRMEL ORI (p16~18 DFE—, 2-(6), 17, O~®)% ik
et Uiz, ZOfEE, 2 FHDOELICHOWTAMAZ 7/ 7 707 7 53 113.0cm TH
ST DX LRHRO Null 27 v 7 7 v 7 713 101.3cm TH Y . #atFia BN 7R
ST, ZOMOIER TIERIRO Null BL7 v 7 7 L7 7 & ORNCH A E 21T
B BRI T,

AR Z TN T 7T 7 ERBONUN LT V7 77 7 L OMT 24 HDOELIZS
WP BRI SNz, Lol iR Th 5~ X U /35> Rambler ®
EXDOFPHIZINE > TWND 2D, ZOELOERIIWNRT VT 707 7 R T
NT 7T 7 OFEE UTOURTRMEOLEFHFHANTH Y | EWFHINCH ERZTIER
WeEBZ b, o T, ZOHELOERIZIVBEICBIT 2B ERNET D
LIEE X bR,

ORETIZ, 77707 7 IZPBIEICHRE L LTEASH, 2EOFH S
I OESCE IS < AL LIz EWbii T b, Fo, ERER, AEEm., &
EFHEF I o TN P BN SN REBMEARREARE F)ITEAL TWeb D0
FAELTND EEZ LN DIREOEM, B & TR bR ORI N BIEE ST
Wh, LOLT VT 707 7 TR CHERE DD 720 LTl & AR OB EY
ELUTKBMEATIET 5 2 & TE T, BH S TITMEE R R O AN HEL 72 i &
SNTND R DI L OFEAITIHNT & — AN TN L < EIRZE CTHUR
KALDENONEO - RREMIT N T 7L 7 7 DAEFICHIS RN LR8N,
OMREO B RSEA T CTEE LRI L CEAED /AR NIRRT IE K9 2 ATREME
T nWeEE 2 HND,

SCEREE ORI LAuX, FEBRIITOREIZRBWT, 77 77 7 s REEMEE L L
X e e A G AVAN AR

AKHHZ TV T 707 7IIGREF 7 U Y — Mokt Ao E 2 A+ 5, Lo

L. BRAFTICBWTUIZ U A — b3 i s £13B 22 L 7Y RY—F
MPETH D Z LDRFEARITBIT HEBMMEZEmO L LITERX bR, e, 7 VRV —
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2

FOWAANRBESND L5 RMEHEENEEL CWASETIZIIT V7 7 L7 7k & £
STEBLTWS EIFEZEZ N, Lo T UARY—MNHETH D Z &ENEAICH
AN ED D EITEZ DRV,

LIEDZ END ., BEITBT DEAIEITER S 5 MBI B &2 52T % W RENED
%5%%@%%%i%méh&ﬂoto

(2) FE D BARHINA DR

(8) BHDE LT S ORI

(4) EMBARIERB N ET D BT O A HEOH| T

PLENS, BAICBT 2BAEICERT 24 E LA T 2B NIE R0
W <7z,

HEWE OREAEN

(1) 582 % \T 2 AIRErE D & 2 BIEA) O K5 E

KRR TN T 707 7 EBONUN T VT 7 v 7 7 L OMT, AEWEOEA
PO 8 2 TIER AR RRRRER . ) X AL ERER, BIERBR, T R A v FIEIC K 238,
ﬁﬁ%&ﬁ%ﬁ(msmmw— 2-(6). v, D)XV HBMET L722d, Mt aR
ETRO LN oT2, EDFENS, TILT 7L 7 7 I3A KL B WE & AT
5¢%T%5ﬂ\ﬁﬁ@z7w77w77@mm¢%%gmﬁéﬁgimm@7w7
T T 7 ERRRETHY | Mo THAEMEOEAMIZOWTUINUIET VT 7 L7 7
LAERITRD bR o7,

ﬁﬁ@27w77w77i@$ﬂ7)f% N Z T % 5> CP4 EPSPS 4& A'E % FE
ETLHMHEERAL TN, KEAENAEME TH L LT 2HE TR, 2, &H
—® 2-(1)-2-OITiE 7= L H 1T, GME%% HEIXAERT X JBEEAKRT 51
DDOTF IR AT DEERE TH D0 ARKICE T 2B Tldi <,
EPSPS /MR L CTH ., AR ORMEEN THDLHEBRET X JIBOBENEGED Z
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ElX7enEBZBNTWS, EERIC, By MER ZIVE TIZRGM L LIz BREA] S
U RY— MIEER(Z A X, F X%, UH, bUEra)ORGL/MEEVZ 2O TR
DOWBFET, THOHMBZNEME T OT 2 VB AT, BERT 2V BEEIC

TEDOIERRIA ZNEW) & D THIED W2 E PR SN T\ 5D, fiE-> T, CP4 EPSPS &
HEDEKT, KB TNV 7 707 7 FUZEFEMEDEESND LIFE I 0 E

W < 7=,

U EDZ L OAEWHOEAVCERN T 2 EM S B2 T 5 /RO H D
B AEE IR E SR o T,

(2) S D HARHINE OFHIG

(3) DA LRod & D

(4) EMBARIERBE N ET 2 3T oA HE 0| 7

VLB AT VT 7 V7 7 1 3A EWE O EAMEIER S 5 M St 42 4
ERAP SR (W RV SRR LIRSy g Wy el

ASHENE
(1) AL 2T D ATREMED & 5 B A B % O FFE

TIT7 77 7 (M. sativa L) & HIRZZHMENFIHE & B 2 DD TR MEILZFEED M.
prostrata & M. glomerata ® 2 fi TH 5, T HITHARIZIIHFE LR, W, & L
LT, &MEICHAET S Medicago JEIZ1X, Z2HEAEDT V7 7 /L7 7 (M. sativa L. subsp.
sativa i TN M. sativa L. subsp. falcata L.) &k N —4F4E D 7 ~ =7 (M. polymorpha), %
LN = Z7 (M. laciniata L.5!/4 M. polymorpha L. var. laciniata), K%'/ ov~=-¥
(M. ciliaris L. B1l4 M. polymorpha L. var. ciliaris L), 7 X~* U~ 3 (M.
orbicularis 514 M. polymorpha L. var. orbicularis L.), = A7 7~ =¥ /(M. lupulina).
EY XU~ IY (M. arabica), =V~ =¥ (M. minima), ¥ /L7~ 3I¥ (M.
truncatula) , ~/L'I U~ Y (M. murex), X =7 Y 7(M. scutellata Miller) 3 F7E9
5o B, TOFRTHRRUANIBA SN REITHE —, 1. 1), ~"Th_X7e XD
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D~ T (M. polymorpha), =AY 7 7~ ¥ (M. lupulin) D 2 flETH 5,

p5~8DHF—, 1. ). NI ERL7=LH1T, —H4 & LHEDMedicago/d D Tl
NLRHMETTET, o, BRATHLMEOMOMMEITMR SN THRWVWENS, £
FAEDOT VT 7 VT 7 & —FEDMedicagoF I TERINCREFMETH D EE X HLT
W5, EEEIC, SEADT VT 7 VT 7 L —EAD T~ I (M. polymorpha L.) D]
DB NTIEIT VT 707 7 DI T~ ¥ T OFBICZ B L THIEmE MR
NIHBLINIRNT ENFER SN TWS, £/, TA7 707 7(M.satival.): a2 AV 7
7= 2% (M. lupulina) D D AZHEIZ DWW TCiE, IBBEDBEO AR I NTZH DD,
IEE RIS T, S OFHLISE LR o T,

U EDSENS, DREICBWTHAT DIEREERNBT VT 717 7 & ARAHET

HATREMEIT 2V, - T, RMEMEIC N 2 A ek B & 52 5 ATRetE 0 & % B
ATEWIIRE SR o T,

(2) BOBARHINE O

(3) EDAE LT S ORI

(4) AMZERMEFCEET 2 32 LA S O

CLENS, K Z T VT 7 V7 7 IR T 5 EME 2 AT 5B %21
7R B S T,
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H= VSRR O

(5>

R

KLz 77 77 7 EXIRO NUll L7 V7 7 )7 7 12O\, Ao BT DA
IZBH D6 E (ERE K OVAEE ORFE, B OfFME L YA X DA FERE., FBIFR, 1K
HRVE K ORIME(p16~18 DHE—, 2-(6), 7. O~@) & iRt Liz, £DOREER, 20O
FOC T O Null L7 v 7 7 L7 7 & ORNCHEHFRIA B DGR IV A, £ DOfdIR
B CIIHETFIA B AR S o,

K Z TN T 7 VT 7 EBORFIAZ TV 7 707 7 EXBO NUl B 7 v 7 7 7
7 E DT 2 FEHDELIZONWTHEIFIAEE RISz, L, HiMFETH D
< % U A3 Rambler DE XL OFPHIZINE > TWDHZ End, ZORELOERIIAYFEN
ICHERAZTIIRLS, ZOHEXOZERICLVBEAICE T DEBAEICHENET D L13E X
YA

AR Z T VT 707 FIIRER T ) R — MIiE 2o, 77 77 7 13
EDBEIZTHNENS, | T U R — FOBHMPEESND LD RMEEEDOELTTNDY
ATZBWTE, Z VR — N 28T 2 URTOHE & OFAICB W TT VT 7V 7 7 D3
ODTARRTH D=, i THI T V7 707 7 3MER & U CHEFF S 11D 1F & OEEE
NEEFSTEBFTLTNDEWVW) ZEITEZICSWE, U AR — b E2BWHAINDZ L
WRE LI WHRSKETICBWTZ U RY— METh 5 2 EBRBA IR 2 EMMEE
DL EEB L LR,

UbDZ b, BEICHB T 2EBAMIEICERT 5 4EMERIEELZZ T D AEED & 5
B AL B S TR E SR o T,

KM Z TN 7777 ERHBONUN LT V7 707 7 & ORIT. HEWEDFELEMED
A TR, @)X IALRER, BRIERER., Vo NA v FEIC X 285k, RAE
AT (p18, 19 D —. 2-(6)., 7. D) X 0tk L7223, ZRITRD o iz,

DRENET AT 707 7 & AR RTRE 0 B AR ITAET L Tuhany,

VIED D AR T V7 7 V7 7 13T RS 2 Sk 2 AT D 2 s 7z
W s,

LoT, MAEMFHMEE LT, AR T V7 7 V7 7 2 —FERFRICE-> THEHA L
Te S a \E SRR R LT D B2 T &I LTz,
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E
el
o
i
Ty
E

T (FHEEDSGR)

SER%164E TH 14H

K4 AAEUY U ERSH
RFEFEEALE LARKE—RR

AT AR X 4RI 4-10-10
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VT E P TR 55 (OECD, 2005), BEHEDEKIZok, TV 7
V7 7 I IR, BT 7 U R, g r v DI E AL R T
A v REOHETHAET S X 91272 > 7- (Michaud et al., 1988; Quiros and
Bauchan, 1988), K[E CTIL 1850 F- LV 7 L7 7 )L 7 7 NIE L LT A I,
KA FIE P TOI TR Y | FHEHFTE0 D ORI H LLIFENITEB O TR
ELOULFHER T FA L7 BRSO AP IS I B W T 2 ik 7= 7 D
B U EARNFAET D, USDA-NRCS 1L D &, KED4 50 Mz T
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IS BA L LIz E Wb iv TV S (KIS, 1999), FEERICZFDAEBENRBIE SN
Hge & Uik, AbMiE ), BKHR, FRER, @R, SRS, 18
IR IR R IR, LR B D (FRIH D, 1987; 15K 5, 2001 ),
HFETIZ, TAV7 7 V7 7IXERF LT, fiERE~DRE, HE - BR
BOAREM: TEREM~DIFRER » AR OBEN S D ERER ~D BN RE X
FREESN TV DS E LTl SL TV g (deifiiE, 2010 ), F7o., i
WX, 1975 FETAD D EHIER K OB O EO KRB THEIZE b
RN, YEIEFR O B TRAAZIMNE OB EMED TR Y | 1990 FRUITI
FRALIZEEH S D5 KM OFE-0F NV B IZIRAT D172 ED D DAk
DR A E SN TE 72 (£8,2008), Lol R CHIZ S
=TT 77 ik, BRI 7 BARMD R LZE TEHEDILDBD b
RETHD MBHAEEHY ) Lo ThD (E, 2008 ), — &R T,
PEOIREH, PEORRHIAGR o OIS HL, #5350 2 H4% T NS A, 3
BEREOEAREOZD ORI v 7 2 (FiEHOREBIC S Lz ZHR
D - BN OMEMITRETT A7 7 V7 7 OHAENREINLTWD
N, ZONHIITRME TET RV ARV EEY & L THES TN D
(KM, 1999; AH,2010).

F 72 [ARESFETH O JRALAEY) OFRA TIX, 1951 FE00 5 1998 4ETT /L7 7 )b
7 FAIRMEEE WD L ORI o EME SR TWD (K, 1999),
MFEEIL T, 72U —k & — B LG LN T35 0 b 5 Hr
D ERHRRTE I O FR SRy BERS . F 7RO EREREREL CAEF B S, #RICR
S 2T TIEZ OOy Al S IR PH 72 23 3 A Bl D e W IR & L CordE
ENTWDHOKH, 1998), —F T, WEIUATOAEFIIBE S TR
(Rl 1991 ), KPR TIE, EHOBBESEEHTT VT 7 V7 7 DEF N
ERINTNDEN, TOMADOEIIVR VRIS & L THEITWD
(R B HEEETIAT S, 1989), F 7 LRICIHBWTIE, FRM 70 4 B ki 350
HEIN Wb oo, ZONABILRIM CAEBREIZD VWS LCH%E
TS (EEBS, 1987),

Tz, PREIZBWTT V7 7 v 7 71X, BARBEROEREEBRZEL T
W SRRV B % RAF AN AR & AR ARFERE (Taraxacum spp.) & A %
BT I EF I (Solidago altissima) 7% E D X9 RGN KR & L Ciddy
STV e (HARARE -2 (W), 2002 ),

Loz X, 7A77 07 7y OAEFTIZTAARLEHTHRESNATEY ., b
WETIZEELTWVWD EWVWIHENRNDH DL DD, ST miTe) CAEB &I
IRV E ENTWAERENZ N D TOAFTHITIEREH THY | K4
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MO A X LT ERE RO TERNEER BN,

(2) i % D JBE 5 K OVBRLIR

O EARCEIMI T 55—l % O

TNAT7rAT7 ik, BRHEGENELS, VTV TLREOIRTINVEE
T, FogiEbmnZ Enb, HEOLKE] LT TWD, £,
O REFDOIEL DN HWVEETH D | ALILET 1400~1200 FD ~ L= OEHRT
FLEOEEE L THHAENTWEZ ERRERENTEY  ALITHT 400 4EICF
U ¥ w2, ALITHT 200 FFICr —~ 2 a8k L, HEAITAITHT 126 Fi2m o7
D RILVFRZMENOIRITE LT EEZZONTWS, D%, 18 HidET
a3 —a Rt 7T 7Y I~ RTHEE BT, 18 I T —r v
NI BEEAET AV A=A R T VTR PN=ma—T—TF 0 RS EFE LT,

AR bRIEDOZNALT A ) I THIENAIL LT-01E, 19 otk
2> THBThHd, ABICHLIZEMHTHD, WY 74V =T Fild %zl
& T L U CHEEDIER Lo, D%, HE~OIERITIE, MFEsE,
MRHEAE, BetE T~ O ISTEZR E O BIZRMZ 2 L7223, 1958 4FITiEH
R~ WG C OB AR S P R U A B[RS F ISR Lz (fafT, 2010),

DR EANT R~ SCAER] (1716~1861) [IZHENS A7 Wbild
2N, FEEMRESIIHE 7T A (1874) 127 A U A bAbEEICEA I N-O
DIEED T, Hk L-DITEE (1945~ D Z & TH D (LB, 1987; #5K,
1992),

TNT 7T 7 (M. sativa L) DJ&T % Medicago J&1% 80 LA EOFHIZ K-
THERK S AU, MFEME CEAEL O & B C AN TFAET 5, £,
BRI RO & RO F1ET D (Small and Jomphe, 1989;
Steele et al., 2010),

TNT 7 NT 7 IZFEEORT, HEOMETHKINATND, Zhb
OHMEIIFI UM EZHE L, TNENTESHICRHMENFIEETH 5D (Quiros and
Bauchan, 1988), M. sativa L. \ZJ& 3 S difd & U CI3diHE sativa, #iHE falcata,
HiFE coerulea }o ONHiFE glomerata 75% % (Michaud et al., 1988; Quiros and
Bauchan, 1988; USDA-GRIN, 2007), MMz T, FilR L7zdffEOREIZ L VAT
7o ARBeFE T &> % Hiflix varia, BifEix hemicycla . O\diFdix tunetana & M. sativa L.
IZJ8& LT\ % (Quiros and Bauchan, 1988), HiFLD 3 FEFLUEIIIE ., KOIEHE
X5, MRPCIRSEESNAT AT 77 71 RFEAEN 4 FRD M.
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sativa L. subsp. sativa (57 ¥ U~3vo EIET LT 7T 7)) ITHHES
NnNo, BT TH D 2564 L <X 4 5KD M. sativa L. subsp. falcata L. (2
AxU~IAY s WAETNT 707 7) (ZMEME TR O o8I s
EIRLE LT M. sativa L. subsp. sativa O 5FES B IZFIH 30TV % (Quiros
and Bauchan, 1988),

P

@  EDRERHIE, B GIA. PSR & OH®

TNT7 77 7 TR TR G SN TRV | 2O miEIT 3,200 /7
N7 E—)VTh D, MBI TIL, KT 1,190 T~7 Z—L (41%), I —n8
v RTT1I0 JT~T B —)v (25%). FEKT 700 JT~27 % —)v (23%), 7 VT T
220 T~ 2= 8%) LfiE, LLFT 7 U0 %), A&7 =7 (1%) &
725 T % (FAO, 2009),

KEDOIFIEFRTOINTHE SN TEY . O HIFITEE, B,
TEEOEIREE MR R OYRE R RS2 L0 RE<KERD (USDA,
2007; USDA-NASS, 2010),

HAE O A HEE TOREFAEFEITH 12,000ha FLE & 72> T\ D, AN T
DOFEFT, BEEF 1 F Y4720 OffBHAEEmREN DN Ebdh o TRELIZ
HERET ErOREEOHEL TEFF2,000hafeE & A 55 (fafT, 2010),

ORETOT VT 7 V7 7 OEITIREFEIZILLTO LB THDH, &I
MIEEX L REFEENDY , B ThH L ILHE CIIERE X, B TH TR T
TR E ThH D, FHEEIT XAICHEE T 1.5~2.5kg/10a, 1 XFHE L D
JBHE T 1.0~1.5kg/10a TH 5, fifliE 10a 7= 0 &3 5kg. U Mk 20~30kg,
1Y 10kg ZHEEE LTWD, TIVT 7V 7 7 OFRAT B IR RN
KREBRBETH Y | HEEOD 22V, BIfEMI O 9 B D EREL 2 U3
HZEMBETH S, MY EY EEXAEE TIEE 2~3 [\, Béﬁuﬁf
4~8 [BITH D, MY EY IINERBE 10%HFT1 & STV en, iz
FOHRANPMADENHERESNTND (E5K, 1992),

2012 FED LB ENZ BT D EAEHHFEE Ol AZITH 69 hTHY | £
DOWERIX, KENK 355 oy A ZUTHK33.0 ho, 772D 0.8
g TnD (HA,2013), £72, 2012 FOOREIZE T AT VT 7
N7 7 =L ROy hOEARITK 107 T R THY . ZONRITH
FHEBKISS TRy, 7T ANKI18 H b, A XUT NI 12 H b,
KENF 12 TRy AL URKI0T TRy 773801 T ko,





10

15

20

25

30

35

Lo TG (M4, 2013),

TIT 7T 7 DEEITEAE., EZI VKBTI T LG, WL
FAOfELE LTI, Fa—7, 2 —/b (LEZHELIZ S D) O T
INTWD (A, 1998),

(3) AP K O RES AR

A FEARRFRE

TNT 7T 73BT D FEOMTEEY THY . FEILXEICA
AL, ZLDHE3INENPDRD, HEL HKHTHY ., RRTIEDS
D HAF1ET % (Teuber and Brick, 1988), HLIZ )T 50~150cm (2 L, %
T2 WA T 50 RLLEAT, 2B IEFEITORE (Crown) 22 HENT 5
(Fick et al., 1988),

HEFMFEIC X D IRIRMESBA XS ESETH S, HROKRIRMEZER -
IR T TR L F =R B E MDD 02D D ITHREPIR A~ 2 i
HZEICED BB S D (Sheaffer et al., 1988),

RIRMED BmWEREF SR IL, KO A - RIRSMHE T CEFRECNITIRIE
T 5, — T CIRIRME 2 FF7o 720 WAEEE S I T CH R 28T 5, &M IR
RMHEE B L TV |, Y OBEMEEZ RET 55D Th s, KI5
iV MARIRYE & MNZEPEIZ I3RS 238 % (Smith, 1961), FTAEBAFE S AL72 i fl
TITIRIRME & MR S SN TR Y, EH - KBS T THLAERT I L
NAETHD . POMEMEZFF S TVWDHTOEWVWNRERELILTWVWD
(Weishaar et al., 2005), 7235, KEK ODFXIZBWTIL, 777/ 77D
P SEAREE SRR I X RKZRIRIRYE (Fall dormancy) M ONIHZEMEIZ K- CREHliS LT
W5, BERIRMEIZ 1 205 11 £TO 11 BRECRMIE L TR Y. 1 ITKEAKIR
PEDTRVNZ & 2R Uy T ERKFRIRMEDS G9N 2 & &R g, ML 1 05 6
ETO 6 BFETIHMEL TR Y, 1 ITENZMEMEZR L, 6 [ZMZEMED 20
Z & %77 (Putnam et al., 2007; Hancock et al., 2009),

TNT7N7 7 4 EIRTHY, 8 DOREKRE 4 £y Mo T D
2n=4x=32), 1 ZEAEDT LT 7 L7 7 IZHFAMEMETH Y | ITRTHE K
OVMERTRZA % 7~k (Cooper and Brink, 1940; Wilsie, 1958; Hill, 1983), P& i il
DOFEFIINT ZEREN R R E L THEE T HREE R OEROB A E
HARABLT D Z LI DIESLIN D, ZDOHEIC XL VB S vz LA b
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VA

L PRI D, AT, EBOERIIERRZMOLZHIZ IV IEH LT
WBH T, GRERFEN ORI R 2 B R Z R 2 RIIPE 2R
L. —BECHRES AR BRI [EE S 40TV R0 (Rumbaught et al., 1988),

A B IAET IR 2R BRI D e

BUE, TT 77 7 D530 « FBF XA A ) O IR MBI TR E S
A, AbkE 307 ~60° | FE20° ~457 OFIFH, FEHIKIEN L DOFRMRT-12
~10C. EiZ 16 C~27COHMHTH D (AR, 1992 ), T/NT7 77 7 FH
Rl DR K & IX 250~1,000mm OFPHICH 5, DOOEITHERE « KR D
RTTINT 7T 7 OOAARPIC A D2, DAEOFEREKEIT 1,000~
2,000mm ThH 0 RN HTT A7 707 7 OFIEHHETIZTOAEO X 9
RO OHIAR TR S 72 B0 (85K, 1992), TV 7 7 /v 7 7 IR PEDAE
WMTH LD, iy SlERKOH D & Z AT ST, Jiko BV %
fFte (AR, 1992), £iz, TAT 77 7 (THER & OFEAITIHNTZD, HER
DI T2 BHR T DN B D, BEOH TITR b BIK 7 18 % I 7
it 38 pH X EICIEV 6.5~7.0 TH Y | etk HEEZHE S (L%, 1987; &
R,1992), #EFEEEIT, FE = OGAITAMEEXIE 9~11C T, #EExo
LA 20°CHilt: & D (B5K, 1992),

TNT 7T 7 DR ITHEE L OFAITH LT TRELZIT07 <,
W DER K OREEICHEE L 723, I OAERERICR T 2 MR 213908
RS, MESHDH 2 & S 2 HD (Canevari et al., 2008), FIHIAEEF O
TE A WIFITHERBIBRIC & » TEHERFFIZZY, 3 2 4F H DA T8 HEF 3
Z % EWENA T2 (Fischer et al., 1988; Dillehay et al., 2011),

T, THT 7T 7 IIBKEDN D TO R WIS A2 IR & 95 2 &
S IEIXE O AIHR MK . 220t A S Z L s DAEOME
A & et 3T S 22 (BEF, 1987; 84K, 1992 ; BEHE, 2004 ),

LN T, DREICBWT, TATZ 707 7 2R AFET A7-D
(2 W) 72 1 E 58 R KT O BT PR 0 e f | 68 8 72 38 B R OVEAE
W) 722 SFRINGE O Fika AWz BT, BRI HEEBRNAMLE L 22D (8
K, 1992 ; Canevari et al., 2008; UC-IPM, 2010),
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IS FTHETE DO RR

© FEFOBKINE, B, IRIRME R O 6

TT 7V 7 DT 2~5 BIREIRISEN TR D, —KHT2 Y 3~5 KD
Fi1% H-> (Viands et al., 1988), #&/2H < | RFMEDFEE XXV (Quiros and
Bauchan, 1988; Viands et al., 1988), HRERE NZHBITFTHT /L7 707 7 OFf
FHATIIRER TH D, TIVT7 7 V7 7 OFEFIIBENE S FBEITRO 5
T DT THAM D Z &1E72\ (Van Deynze et al., 2008), ji¥ V& 1-
EEHLT T T 7 BEEE LTEMIICHRE S D 2 &I LY B
SN D ATREMEIL S 523, YA 1 TORFERSLENIC L DI KX 0 B 572
OFEFNPLH S LD FTREMEIFAR T 9% (Van Deynze et al., 2008),

AT A1 T1E U LK IR & B SRR BHE DR SR S 4, D
G i3 R CHEURERIAEAFFTRE & 72 D (Bass et al., 1988),

@ FEBITHORERI N B ARSI ICRB O TR 2 B4 L 9 D6k L8

B O IERE

TNAT7NAT7 7, ESLSE - MTIFXRITIFEALERLNT., ZhbiT
X o TR Z DT 72\ (85K, 1992), TV 7 7 v 7 7 (3R D#A N %1
IR (Crown)Z FATFUIEFE % 1 HIFEE TEAKT % (Undersander et al.,
2011), BRGECARICE 2 BT R DI BASC . BEDHTT-7257% (Shoot)
DOFAIZHIH X315 (Sheaffer et al., 1988),

@ B, MIErEORE, AFZAMEVEDOA M, i ARE & OAHENE K Y

TRIVVAEAE U D82 G T 55813 ORE

THNT 7T FITHFERMGMETH Y | SR R O 2T IIMAEIC K 542
BRI TH D, BEZH TIL, AEHORIFLRMET L, EFRIEHEME
NEZ 6T, MOAFFIRIC IV MEZkHh & g U THEFE23 81 5
(Cooper and Brink, 1940; Campbell and He, 1997),

TNTFNT 7 ERMEAIBETH D LEZLNDERMEIT. ZHEED
Medicago J& D M. prostrata, M. cancellata Y2 (X M. saxatilis D 3FE Td % (Lesins,
1961; Lesins, 1962; Lesins, 1970; Quiros and Bauchan, 1988), L2>L. Zi 5 3
FEOWT G OAEIZIZHZE L Ty (K, 1999; KA, 2003),





DMEIZHAT D Medicago JBIZT X TRk THY . LD 8FEDH
ERREINTWD (F 1,pl0),

5 INHD 8 TN TH S —HFETHLN, aAYT U~V IIIEALT

WESCHRIC K » CT—HFAIIZHFEA L OFEHE D H 5 (Small and Jomphe, 1989),

kB, ZOFTHIBUANCRD ZENT Ty~ TP R Pax YTy
~dAVTO2FETHY . FOM 6 FITIRUREICE BiAE T,

10 £ 1 DOREICEHAET D Medicago J& (KAE, 1999; KAE, 2003)

4 (5F4) Fp AR, BRAEH
v~ 3IY 2 (M. polymorpha) EEOWEC M OERICAER
X LNy~ AY L (M. laciniata L. SR O ZEE IR D
B4 M. polymorpha L. var. laciniata)
NP U~ TY Y (M. ciliaris L. AR IRERIR T CRE STz
B4 M. polymorpha L. var. ciliaris L.)
U A< X7~ 3V (M. orbicularis MR DZEETHIZAEZ D
B4 M. polymorpha L. var. orbicularis L.)
A AYT U~ IAY Y (M lupulina) EE OO OEN, ZAICERFT
%)
EUYFXR U AV (M. arabica) FARICHIZAGND
a7~ 3Y Y (M. minima) LR FAIUTAMITAEFT
ZN =AY (M. truncatula) 19954F 1248 TN [E THER S 7z

Medicago JEDZFADHE L —FADOH L ORITIT., REEEZIHIT A K72
AW FRIBEREDNFAE L TRV . 24D Medicago BDOT VT 7 VT 7 & —
LD Medicago J& L DI THRKZHENEZ 7202 L1x, < OMFEICED
15 B ohTtnsg,
F9. D Medicago JESHFEMETH D DITxF L, ZHAD Medicago
JEIZMFEME T, 22O OBRIZIINT 72 EOfeh BB AL LT 5,
Elo, YT 7 FIZBE LTI, AEEEL ORI —FE D Medicago
BEED NI TIZ/oTWD, THAT 7T 7% 4 fFIKT, 32
20 RKOYERERF>TWD, L, —HFED Medicago JFDF TH X =7
7R M. rugosa 13 4 f5AR T 30 RDOYLaIRZ i D | & DAt D —4EE D Medicago
BIXAET 2 58T, 16 T 14 KOYEEREZF > TWb (Fryer, 1930;

10





10

15

20

25

30

35

Fridriksson and Bolton, 1963; Bauchan and J. H. Elgin, 1984; McCoy and Bingham,
1988; Quiros and Bauchan, 1988),

X BT, Medicago BDOSZFEAEDH L —FAEDOH L ORI ORZHMETIX,
BRI BRENE Z 5, —4HFED Medicago J&D M. arabica, M. orbicularis
W M. lupulina % ANT, T T 77 7 & ORZHENRRA SN0, ZHE I
BRI N2> 7= (Oldemeyer, 1956; Fridriksson and Bolton, 1963), 7 /v 7 7
N7 7 U~ I DOMORZHEZONTIL, TV T 7 V7 7 DN T~ =
Y UORHEIZZH L CHOIEREMENA BN E PR ST 5 (K
£ 5,2005), 7 ¥ =2 YT KROM. disciformis DIERNX, TV 7 7 V7 7 OFE
SAIZBW T, BB M ERE 2/~ L7= (Sangduen et al., 1983b),

TINT VT 7 & M rigidula X133 M. blancheana D] DAZHETIL, A%
IZIRDAFE I EIEL XU (Fridriksson and Bolton, 1963), 7V 7 7 /L7 7 &
AFX2UIYT OZMEERTOZEROMEFERORENBLEINLTVND
(Oldemeyer, 1956; Fridriksson and Bolton, 1963; Sangduen et al., 1983a; Sangduen
et al., 1983b), ZILHMOAEFE LI, NIEFLIE L RO AF O I A i
DAL, BMA~DOREHSOWGDBIRELND Z EICXVEE#EZ D (Cooper
and Brink, 1940; Fridriksson and Bolton, 1963; Sangduen et al., 1983a),

ZAEAEDT VT 7 VT 7 & —4EAED Medicago J& D AZELOME— D AL &
LT, 7T 7N T 7 e NXay Yy LORENRHREINLTND, LA
NG, ZOMRBIIARTHY ., SN OYAEEIT 30 KD 64 K
ERLEETH -T2, (Sangduen et al., 1982; Sangduen et al., 1983b),

T, TNAWT 7N T 7 eary 7 u<wd v ORI L T, KM%
BT 25250851 H 5 (Southworth, 1928; Fryer, 1930), Z @ 9 H | Fryer
i B TEONTEEEZ LN T RRMERE 713, EBIISFENEZZH L
TCEIFETOREEMENH D 2 & 2O T2 (Fryer, 1930), & Dk OWFSE
IZBWTCT VT 7T 7 b aRrAy T <3y ORMENRALIL, BTHE
BUZ#& > TUvD (Oldemeyer, 1956; Fridriksson and Bolton, 1963), #iT ™D &
RELT, TAYTA LW, 7T AF REOYBIRT ) AMEFTIZED ., 7
T N T 7l a Ay Ty Y ORITITEBIEEMEN 2 2 & 05
WEINTWD (Steele et al., 2010; Chandra et al., 2011), ZILHDZ &b, T
NT 7T 7 e ary T <A OB EET-LT5 2 SORERR R
FBESN, TN T 7N T 7L aAy T y~av O TRHEITEZ 57220
EFEZOLNS,

UbEDZ 06, ODREIZBWNT, TIVT7 707 7 Oilixfi s LT 8 f&

11
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20

D Medicago J&D B AEDBFER SILTWDN, 2D H B THEIL—4F4E D Medicago
BCHLIDIZSEALADT N T 7 VT 7 ERMET D EIEE LT, 2L
AD1FE (A AY T <3 Y L) IZOWTHET AT 7 VT 7 &EDORMENET
72 EDOFERICITE S TV, Lo TIih 8 FED Medicago J& &7 V7 7
N7 7 BDHRFETIZBWTERHET 2 Z L idhneEx b,

@ AEHOLpER, falk, IR, BOITIE. REEREE L O dn

ERNTERIR CEAN 320 m TH Y . 1 £ 720 9 2,500 RLDOIER 23 A X
A% (Viands et al., 1988), {EDO T DL OFEMITBLE 2 BETH D
(Hanson, 1961; Viands et al., 1988),

TNT 7T FIEEFRAME M2 RS MIEMEREY) TH D . AT T
NAFYNRFROIVAFELALHMEI Bl & U TRESIZ L > THF R
S#1% (Lesins and Lesins, 1979; Quiros and Bauchan, 1988; Barnes and Sheaffer,
1995), BHfEIRIZ 5~6 A TH D, BHBOFGIE « WEATENZ K> TEE IS
D B IV AERED RS - BB H U, AR R0 R 258 < FT-2 (X 1, p13),
Z ORI CHEBITS M N 2RI D, ZIUIMME SR 2 HEICT H720
DOFET, U v B 7 EFEZILD (Vansell and Todd, 1946; EEF, 1987), ©
U B 7% AT RICH DI B S <2 d, LR~ T,
BANZFHE Lz BB LIAMC X 23283 = 5 72\ (Vansell and Todd, 1946;
Bohart, 1957), fEF 24T DEAIIT VT 707 7 F U RF 72 E D52 E
BROEWERZ ARG Z L TRFZ2F T2, kB, 77
7 /U7 7 CIHEBITIE Z 5720 8 & TV % (Viands et al., 1988),

12
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2D HILTEY . oI TV (Teuber and Brick, 1988),
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B X AT OTREUEREICBI LTk, KETEGEF~—b—%FAL
TR TOI TV D, KEIBIZY, RIFBHOR A RE 355 Lk OV N2 %
ETR E L, BRSO EREEN 0, 20, 40, 60, 80, 100, 200, 300, 400,
500, 750 K TR 1000m OHFIZHE 7 A2 4kEE L. GS (Z/ /v 4 2 U ARkBERE
5¥) ~— I —DHEC J: D ALK OFEHEREZ GG L 7=, Z OREF, KB
ISR & L723GA1iE, FEBTE S 1000m 1238V T H QM iR
iz, Fiz, MR i%aé# G L VERIES TR < AMEBIZS DI
KREBIIZDOF NEWMETH > 7o, £72, /RIS TITAERTED & O R
23 200m F T TRHENTRD HiL, 200m Z 82 725 A I3 AZHEITFR D B s
-7z (St. Amand et al., 2000),

FESE A O A PE TS & MEAPEIZ ) B OIEH OB SV T, 2l
PITHOIL TS,

2000 47> 5 2002 FE4Z 3 SO FEEA OFEFAEFEITE N S OB TRETIZ O
THAENTTHiL7z (Fitzpatrick et al., 2003), {EMTRIZ 2000 FFOFHATIE 1 =

— (%9 0.4ha), 2001 F=-OFHAE TIL 1.6 =— I — (#J 0.64ha), 2002 FDFH
TTIX 1 =—H— (£ 0.4ha) T 7=, FBH SR E TOREET 500,
1000, 1500, 2000, 2640, 3960 K X 5280 7 4 — k (#J 150~1600m) T >
7o FHEDFER. TERTED D OREEEN 2000 7 4 — b (¥ 600m) £ TIIATHE
nmb6m1ﬁ>:war74~k (%) 1200m)}2 O} 5280 7 4 — k (#J 1600m)

BT D HEITFED B h o 7= (Fitzpatrick et al., 2003),

it\W$$Fi%%f%ﬁ\m574—hﬁmn%ht@%$ﬁﬁ%
ERETHELIEGEORHERIZONTHIHEINTUWSD (Teuber et al.,
2007), B O OBEEEN 165 7 4 — & (50m) 225 615 (190m) 7 ¢ — b
FT,50 74— MEICH 2L, RHERLIHE LT, TORE, 3657
4 — & (K 110m) DOFEEEICIRT 5 MEFRIT 0.1%LL T T > 72 (Teuber et al.,
2007),

St. Amand 53 RAPD ~— 7 —% Wi C, ZIENE LN BRE LT
TINT 7T 7 ATHAET VT 707 7 b DR OFE A i K 230m TdH
STz A LTV % (St. Amand et al., 2000), Z IFNEHRE 2 H4AEF L7l
WNIREAED & B L THWZ EMEZ bILD, S HIT, ZIENE L7
AR LMY OABTBREIIIRNZ L OMEHIRE L TORE I &
%z b5 (Hammon et al., 2006),

FRL7ZE 910, ZNETICESE I E MBI DIEH ORI EER

14





10

15

20

25

30

35

BERHRE I N TV D

A R

~ HEWEOEANE

TNT NI FIET T 7Ty BRBABFE T E 2R 2T MR E &
ETHZENAOLNTEY, BERFTHEOREITILAEICLVEATHD
(Chung and Miller, 1995a; Xuan and Tsuzuki, 2002), 7 /v 7 7 )V 7 7 Ok % &
e H D WITKEEHEDICBWN T, TV 7 7 V7 7 OFRFER L OMRDE
EOR TR CICROIBEDEANRD 51TV 5D (Hegde and Miller,
1990; Chung and Miller, 1995a), 7 /v 7 7 /v 7 7 O J&i1 20~25cm D& Tld
TNT 7T 7 BERLE O OMY) RO E 2SI <4025 (Jennings and
Nelson, 2002a), HFEH #Z & 2 B 8ITK & REBEBROWIIEHE A R L T 5
W AEBEIC L A MEAFEEDOW/ T 5 (Jennings and Nelson, 2002b;
Undersander et al., 2011), HZEHF mO R I~ TH 50, #hiAL% 2
T (Tesar, 1993) 7% 6 # A (Jennings and Nelson, 2002b) & DH &G H 5,
TNT N7 7 EE LIt MA~BET VT 707 7 285 LTIZBR DO B
FEOREICIT— BT e < BEER & FHAER PN BRTHEOREICEE
T HEEEMED B D & STV D (Seguin et al., 2002),

£o, TAT AT 7 OMBIERICOWTIX, F=27Y, LER, YL
TR OF A LFIZBNOTHE S/ TWS (Hegde and Miller, 1990; Ells and
McSay, 1991; Xuan and Tsuzuki, 2002; Ferreira and Reinhardt, 2010), 7 /L7 7 /L
7 7 OMBEAEH Q58 S IR L - TRV K O b o & KSRy
DEFTHHER D Z ENWME I TS (Hegde and Miller, 1990; Ells and
McSay, 1991; Chung and Miller, 1995b; Chung and Miller, 1995a), %%, ZEZHH Ak
K OZEN S O OMBAER L, MR, 1R 5 O & O L83 MY
OMEAEH L0 BV Z & 23 E STV % (Chung and Miller, 1995b),

TNT 7T PAE EN D EBOKEERE D B FH 7 & O E IS
BILR L TV B ATREMEA /RIZ S LT 5 (Dornbos et al., 1990; Chon et al.,
2006), D9 H AT 4 HNVE L (Medicarpin) [FEAL7=T V7 7 /L7 7 H
TERENDIWETHY TILT 7 VT 7 ORBORD 133RD & HHEh

CAFIET D 2 E BB INT WD, o, AT 4 WL E O THEAOERMH

15





TNT 7N T7 7 DEOAEFREZEZ T EIRENTEY, TA7 7 L7
7 DHEZFEFEL OMBIEHAORKME & L THEX 5T 5 (Dornbos et al.,
1990), F£7-. 77 77 7 ORI HAEFREDR 2T L 72 Bk
RS fkx2 7 = ) =) LEMD B EZ T E &K OIS EH OIRRME & LT
P 5N TV 5 (Hegde and Miller, 1990), L2>L7223 6, ZHETICT V7
7V 7 7 O AFEFE L OMEERORKYWEICET 2 m@mIE M Tunzan
(Dornbos et al., 1990; Chon et al., 2006),

~ FOMOIEHR

2 Bin X B EOFRFEICET 5 EH

Eo Yk« B 73=—%& Forage Genetics International (FGI) fti3 VU 7 =
VAR O X ERESZETHDHH T = F AL CoA 3-O-AF LT A7
= 7—% (LLF [CCOMT EEE| WO, ) ORBZMMET L5 LI1TLY
RO ) F=v GBEZRKTEIERE IRV V=0T 77077
(CCOMT, Medicago sativa L. ) (KK179, OECD UL: MON-0@@179-5) (LA F A
FZTNT 7T 7 Lo, ) ) BRI LT,

KB ZT VT 7 VT 7iE, TV T7 77 7 ONENEBRLRFTH D
CCOMT &1 D72 (LT TCCOMT &iatWifr) v, ) %
WHMKEOE CEAT S Z LICLVIEH S, Z oW mKERLSOs
BREW)IT T ARE RNA (dsRNA) ZJER L. RNA{NZE W 7 v 7 707 7 NAE
PED CCOMT BAnT DFELZ T 5, CCOMT BinF DOFRELINH S5
LR VEMET DY = EEREAT S (X 4, p28),

U 7= AT EN O EREOHALRIZH L TADOEEE KIXT (Chen et
al., 2006), Ziuix, U 7= D uEEZ R T D RIS T H 2 LT
L0 SKIBE OMEE NRED D IR A 2 3R CE e 72 5720 TH D
(Akin, 1988), VHILFEPMEWEIZEE & L TORENMEWE RS, £

' RNA# FERAEMICB O Tl T RBRET O 72010 — RIS 2 28 TH 5., RNAI IX, A RNA
(dsRNA) 78 Dicer & METH HBEFEIC L 0 I S 4L 21~25 HEFE D SiRNA BB SN D Z & IC L v gl &2 &
1%, siRNA X RNAi-induced silencing complex (RISC) & #&ié L7t HEE & 72 2 AR 72 B8 & #F-> mRNA
LA % (Siomi and Siomi, 2009), RISC (21 V. siRNA & A L7z mRNA (IS, # 27 B ORE
ADPE SN D, RNADFFRERMED & < B FORIEMBIR L&V 2 &b | FFEDOIFE O 508
T OFERE DFRNTIZFIAH S 41T 5 (Kusaba, 2004),
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DAMEIZ RS 5, £z, XD HRY B2 L 0 B 56, wikics
WTCTU 7= DEFRPETLTZORE L LTOMEMET 52 &I 5,

Az TNV T 7V 7 7 HEOH EEFICBIT DY) =& 8%, Rk
DAEFESM T T B U L 7=fek R kO fAEHz B 1T 5 & & & [F%
ThHD, LIRo T, HERMFETITH N » THEEHLEME T LI 5 Xk 5 7

BRI /2> TH Az T V7 7 L7 7 TIEEEHE MK T L722awnw 2
END AFEFIIARMBZ T VT 7 VT 7 ek e U T EE LY
TNFHETZZ LN TE D, 20X ) RIERM ORI, BEARMIZLLT IR
T LB EAEFEICL 6T,

o mMEMRERAEELZ AR ETOHE  —RARAD IR BRI IUES S

AAIZ T V7 7 7 7 iE T\ RIS 2 A6k iRl & ik L T
V7= m NP RS LT OMEIEES S B L 5 S
U LRI E & e B TREMEAS |, IRIIAER MR & A ICHERF S D,

o FINEAZHMWETHARMMBMZ T VT 7 V7 7 OYE  AFET IIIHEE KL

HELEDZ LIZLY, mBEERIBICHER S Z &< mWIREZ il
HIENTED, TVT77 V77 ODFALEEICIE, 7Vv7 70770
MM EREIT 1 BIZ 1~ X — L4720 225 kg DEIE TINS5 Z &N
TX % (Undersander et al., 2009), L7=23> T, WHED X A I T H T H
WICEDLHDZ EICL - T, WEIFREENT S, AfHfax 7 V7 71
TR AEATNELZSEThH, V7= OEERDRNWI L
PEREEZ A B OIZINHE LT GE EREOMENSE LD, ek mfE
CULFE DS FARIC B B2 E 1T IR KK179 RfE & [R5 T 503,
V7 =88Ry, ke LToOmEMETT 5,

o THILAWINHEDENIZ L 2 mESEOER : W72 EDOFHISFNORK

HROWABOMPER EIZE D THLARWNEDOENNELLHE0H
Do ZOXIMEBNOMIZY 7=V PERTHI LICEVER L LTD
rE A RIRIZIET LT BFHHRARICELSGEN DR <Ry, Kz
TNT 7T 7 DG, WHERBIEDOR DY 7= OFRB DN &
5, L TOER & L TOMEIRT 2D IHEDORHIRIES b it
A ONDT D, APEFITHIGEHROFIRMEZ SO D Z LI TE D,

17





(1) BEEAZRRIZER 216
A IR O RS D F K

5 KL Z T N7 7 VT 7 OVERIC W & i 7 B G AZ R O i B OV k22
FOHEFRIIE 2 (p19) KUFE 2 (p20~22) (TR LT,

10 B R SR DOFERE

© BB, EEMEE, Ry 7T, Bk~ —I—Z oot s
AR AT S g ab gAY il

15 AHABZ T V7 7 L7 7 OFERINT U B LT Rk O R R B 5 O Rk e
T3 2 (p20~22)ITR LTz B0 TH D,
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Dralll 138

) T-DNAT
B-Left Border Region
B-Right Border Region EcoRI478
Xba 18998 P-Pal2
T-DNATI o, |—Dra 111 1284
T-nos “&“ APASS ccomT
X
X7 T Xba 12105
KX Q ccomr
CS-nptl - HY A
d PV-MSPQ12633 ! T-nos
Xmn 17690 ] } ‘—_EEO RI2674
H 10,608bp . . .
- Ly > ‘bj\_B-nght Border Region
TR 4 Dra Il 3296
B-Left Border Region Y i Xmn 13303
DralIl 7173 ‘v/’% & aadA
' “
ORe-ori V' .....".Innl"‘““‘ Dralll 3913
CS-rop OR-ori-pUC
—Xmn 15696
2 Az TLT 7T 7 OVEHICHW S PV-MSPQ12633 D7 T %

NN

il BRI S GBI BB O AR 6 BINL 1 & B R 40 DA LT RLak L7,

Ktz 7V 7 7L 7 7 OVEHRFE T, EX o T-DNAI fEl X FF-25, T-DNAII
TEI TR A B A 8 R LT,

RBNZ G S N EHICER D MR R OB O FTIL AARE VI v MESHICRE T 5,
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# 2 BEEAEEE O QN AR SE O H SR L O RE

Tl KSR

7T AINR

HONLIE

R K OV

T

DNA I fiElug

B " "-Left Border Region

1-442

Agrobacterium tumefaciens H1? DNA fiElik T,
T-DNA ZAs T 2 BRI & 2 22 S A
Z & ¢ (Barker et al., 1983),

Intervening Sequence

443-490

DNA 7 v —=> 7 OFHH S =B 5,

P #2Pal2

491-1,567

A 7= A (Phaseolus vulgaris) HD 7 —
NT T =T R T—EEa— RT3
Pal2 851 D7 v E—4%— (Cramer et al.,

1989), #MEE HIZRL A AR T NIEMED o 7 F VAT
JE U, BEWEMIN D Y 7 = PR ELIZ BN T
FRRMIZHBLT 2 (Leyvaetal., 1992; Guo et al.,
2001).

Intervening Sequence

1,568-1,584

DNA 7 o —=12 7 ORRIZFIH S =i sl,

CCoMT"

1,585-2,103

TINVT 7V T 7 (Medicago sativa) HIRD 17
A AV COA3-O-AF N NTFT AT 2T —E%:
a— N4 % CCOMT BAnT DEFEF (Inoue et
al., 1998), i -l n > F &Mk T 2,

Intervening Sequence

2,104-2,110

DNA 7 b —= 7 OBIFIH S =B,

ccomr

2,111-2,410

TIVT 7T 7 (M. sativa) HED 7 = A4 A
JVCOA3-O-AFT NV KT AT 2T —F&Ea—FR
95 CCOMT &5 1 D5y hc% (Inoue et al.,
1998), BI=T#fil &y N EHEKT 5,

Intervening Sequence

2,411-2,418

DNA 7 v —=2 7 OFIZFIH S =B 5,

e 3
T *°-nos

2,419-2,671

A. tumefaciens pTi KD NOS Z=2— FL T\
5N A RBERRIE T (nos) O 3KimIER
REEIL T, RN 7 TF =/ A4 FHET 5 (Bevan et
al., 1983; Fraley et al., 1983b),

Intervening Sequence

2,672-2,7727

DNA 7 v —=" 7 OFRIZHH S =i 4,

B-Right Border Region

2,728-3,084

A. tumefaciens FH¥ D DNA fHI T, T-DNA % /&
T DBICRI A & o A RIS R B & B e
(Depicker et al., 1982; Zambryski et al., 1982),

SRFNC LM SN BIAR D MR R OB O FHLIT AT U MR SHEIRIE T 2,
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F 1(HSF)  MEEEE O QNS O B 5k & O RE
wrkmn | e O
T ONLTE
SMAVE R BRI (AHAHR 2 T LT 7L T 7 ITIEAFEE L7V
Intervening .
3,085-3,199 | DNA 7 i —= 7 OIZFIH S =i,
Sequence
T AR Th7 D 3" (9)-0-X 7 VFF UL b
TUAT2T—8 (T /7Y ay RUERSE) O
aadA 3,200-4,088 | M 7 10— — 22— RESII KON 3 R FERRRR A
15 (Fling etal., 1985), A~V F )~ A L v KA k
VY N A U Ui E 55,
Islggfl‘;?eng 4089-4.618 | DNA 7 1m—=12 7 ORIZHI - Eisl,
pUC 77 2 X FITHRT HE-BAEITH D |
OR **-ori-pUC 4,619-5,196 | Escherichia coli \.Z3B\NT_7 X —|Z HHEHEFERE 2 FF
59" % (Vieira and Messing, 1987),
Islggflv;‘feng 5,197-5,623 | DNA 7 1 —=1 7 ORI S 7= Fs,
ColEl 77 A FICHRT D77 ~v—EAHD
CS #5-rop 5,624-5.815 U 7L ¥ — (Repressor of; p:rimer (r?p)) k= _ N
Bl T E. coli FIZBWTCT 7 AI Foav—HK%
#HEFF9°% (Giza and Huang, 1989),
Isnetglr;;::;leng 5,816-6,552 | DNA 7 0 —=1 7 OFIZFIT S i Fisl,
JRAE BT T A 2R RK2 (33 2 1 L BR A ek
OR-ori V 6,553-6,949 | TdH V. Agrobacterium \ZI\ TR X —|Z H A
SERE #5925 (Stalker et al., 1981),
Isnter"ening 6,950-7,035 | DNA 7 v —=1 2 ORIFIf &= B,
cquence
T-DNA I fEi (AR Z T V7 7 L7 7 IIFAFAE LR
A. tumefaciens FH 3D DNA fEIk C, T-DNA % {5
B-Left Border ~ .
Region 7,036-7,477 | DESICRIA S A AR ECS 2 5 T (Barker et
al., 1983),
ggg;‘;ﬂ?g 7,478-7,527 | DNA 7 0—=1 7 OEIZHIH S - Kl
TV T7I7U—FYA T AR (CaMV) D 358 7
P-35S 7,528-7,851 | v E— & —fEk (Odell et al., 1985), fH#HERE CIE
IRl TRER a2 A AN
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B 1(05%) RO IR B O ok CHRE
wmn | e R R
>R ':F'@@:[% He

T-DNA I fEI (AFAHZ T V7 7 L7 7 IIFAFIE LR

Intervening N - EE|
Sequence 7,852-7,884 DNA 7 1m0 —=2 7 ORI S =i,
E. coli D N7 VAR TS ICHK L, FA~A v
VIFATF RNT AT 2T =B Ea— KT 5k
CS-nptll 7,885-8,679 . . .
=z (Becketal., 1982), R*A~A T KB F~A
VUMt 595 (Fraley et al., 1983a),
Intervening .
8,680-8,710 | DNA 7 1 —=> 7 OFIZF|H S =i,
Sequence
A. tumefaciens pTiHRDONOS Z =2 — R LT\ % /X
U G REESR (nos) BisF 0 37 RimFERIFREEE T,
T-nos 8,711-8,963 . . R
WY T T = AL EHET S (Fraley etal., 1983a;
Bevan, 1984),
Intervening N IS 51
Sequence 8,964-9,048 DNA 7 v —=2 7 ORI S 7-idsil,
B-Right Border A. tumefaciens H1 D DNA 7k T, T-DNA Z{nE
Region 9,049-9.405 | % BRICHIH & A BT FELF % 2 sl )
(Depicker et al., 1982; Zambryski et al., 1982),
SMAVE RS BRI (AHAHR 2 T L7 7L T 7 ITIEAFEIE L 72V
Intervening N TS _ l
Sequence 9,406-10,608 | DNA 7 1 — =17 OEJIZFIH S 7Bl

%1B, Border (5% AL ELA1))

%2p Promoter (7 1 & — 4 —)
3T, Transcription Termination Sequence (EHFR#& T HLA1)

"4OR, Origin of Replication (¥ 5L BRAARER)

3¢S, Coding Sequence (= —F « > 7Bt 4))

" T-DNAI fHEE (T 13 2 5D CCOMT 5 T-Wi i MIETE L 1 S H D CCOMT 235 % 1,654
N5 1,953 FHOES| (7 A 13, 2 2HD CCOMTIZHIT D 2,111 75 2,410 FH
DB (7 T v A8H) OWAHMBES | TH D, B AEHET T2 AEHOM O
FIIE dsRNA FERIREIZ L — TR & 72
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@ BB R OEK~ =D —ORIUT LV EA SN L EAE OKREKL )
UBHZEHENRT VX —MERAT L5 ERHALNER>TVWLERELE
HEEZ AT 558130

KL Z T VT 7V T 7 ICEAN SN CCOMTB Wi rix, 707 7v
7 7 ODNTEMBIE - Toh 5 CCOMTEIEFD—HThH YD (& 2,p20~22), D
AR W7 D5 [0 RAB BRI > & OERGFEW) > & dsSRNAD FEA 241, RNAI
2 &0 NTEMED CCOMTEAR 1 DA BN BT 2 b,

RNAD L 9 2R T EMEY P IITEEICFE L TV D, B FRPEED
BT & @ OHREMEZ BT 5RNANRA R FEPIIIAM T EHFETDHZ &N
WESNTEY A R FEPIIFET H21bpDFEVRNAD i b hDEZE
PR BAE LA & 100%DAA[EME A 7R LT % (Ivashuta et al., 2009), £7=. %
< OEBAEMF CTIIRNAIZ 7E T 5 siRNADRIBRR TH 5 dsRNA S 1F7E L
T 5 (Ivashuta et al., 2009; Parrott et al., 2010), = 52, FEMHIIIZIZ S
DNTEMEASRNA, miRNAK UsiRNA7Z: ERFAET 5 & RIREIC, Mifa R Ic S
SNTH KT AV AHKDISRNA S F/ET %S (Gould and Francki, 1981;
Fukuhara et al., 1993; Cock et al., 1997; Heisel et al., 2008; Ivashuta et al., 2009;
Jensen et al., 2013; Petrick et al., 2013), 415 D Z LI XFHEEN) D3 4% % 72RNA
ELREIZRLTCELERVWELERSH S Z 2R LTS,

728, RNANT L —HERm 2o L W o MmiE TR, BRicixz
NETIZZRICESNTELRWELRH Y | KERMLEREST (FDA) I
X U GRAS (generally recognized as safe)’ DFEEZ 2T TW5 (FAO-WHO,
1991; U.S. FDA, 1992),

@ HEORSRHRZLLSELHEITTONE

9. MEMERICBIT DY = OMERKRE, SBHICTA T 7T 7D
U 7 = AR DWW T UL FICR#H T 5,

FEW) D FMARBE 1, A O AR BRI W GBI S 5 — Rk
fuBE & | AR O IR I — UHIAREE O NN T AR S 4 5 58 E 72 — UG A EE o
DFEMENGIET D, V V=i, Brog—20o~AItim—R L L (2 R
FRREE D EHARER KT D OE D TH D, FHMIRIZE T 5V 7= OREREITHE

YFDAICE D, RICEELBARENTVD ERO LN,
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RO BEREIE DHERF CTd D | N OB 5O B~ OBHIMEIC DV 3 dH
% (Vance et al., 1980),

V7= OEARRKETIZ, BBEEO ) V=% Ta=y FREKRE
N, INOERESTAHAZ LIV T2 nEAESND, V=P T2z
v MI3FEEHY, 7 = UUTF, TGV 7= ), ),
YUY S=r (LR, ISUZ =2 EnH, ) KUp-E FeXxv 7=
= H) Vr=r (LT, THUVZ =] EWvH, ) (K 3, p25) TH D
(Boerjan et al., 2003; Vanholme et al., 2010), &V 7= %7 2=v s 7=
CHITEIT D R THEY OFEFEOREARIZ LV #7205 (Boerjan et al., 2003), 7
NI 7T 7T, GY V=SV =0l V=Bt 4RI
KTI5%% 58 51X F (Chen et al., 2006),

V7=V OAEGHEBKICBITAG) 7= KOS 7= OEAIZIE,
CCOMTEHYE W7 =A VB O-AF NV T A7 =27 —8 (LT
[COMTEHE] LW 9, ) D2ODO-AF IV T AT =T —ENNET
HbD, O-AFNWENT AT 2T —BL, Z7==AT 0 ) A K, 77K /)A4
REOT Vv A Rig 8D ZIRIEPEEY) DIRZR IR 2 A T AL T 5 T
T 5 (Lam et al, 2007), CCOMTEREIX, UV /= OEGHRE TH 7
= A A NVCoAZ AT AL L T 7 =/lu A LCoA% AL L, COMTEAZILN
T2FANTNVT e ReEATF UL Ta=7=U AT /)VTk K&, 5-E Rz
Foa=TxYNTINTE REAF LT FTELT LT R nF
NEEAT D (K 3, p25), 777NV T7 7B T DY F=pEAICEEL T,
COMTEBEIFISY 7 = ORI A BB G L T\ 525, CCOMTHE H'E
IXGY 7= OIRICHEET 5 Z EnmonTnd (X 3, p25) (Guo et al.,
2001; Zhou et al., 2010), Z D2 ODfEF D 9 HCCOMTHE BE A #4252 &
TGV 7=V DEANMET T 5 Z ERWE SN TS (Guo et al., 2001; Chen
et al., 2006),
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PAL C4H

T2V T TEY mmm— A e 3
C3H HCT
HCTl
CCR2

B 7 = A4 LCoA ———) HTzANTATER

| COMT

=7z TN FE R
1
1

zYNVTATEFR

SV r=vr
3 TATIATICET B Y Y SO AR
PAL: 7x=AT7=VTvE=TUT—F
C4H: A el 4-t Fexi 7—F
4CL: 4-tE Faxi A bt : CoA U H—F

p-7 <)V
¢4CL
p-7 =14 ) CoA

CCR2
p-7 =<V e R

CAD1

p-7 =<V a—j

HY /=

EREF 7 A EfECoA: v F IME FuF v r (LB P I AT =T —

HCT: .
v

C3H: p-7 ~/Ifg 3-t ke 7 —¢
CCOMT: B 7 x4 AV CoA3-0O-AF IV TV AT =2 T7—F
COMT: B 7 =AU O-AFNVERT AT 2T —E8
CCR1,CCR2: ¥ v FEA/VCoA LVE I H—F
FSH: 7=/ Jfk5- Faxivo—+8
CADl: Y v F AT /a—LTFe Falrr—+

A Z TN T 7 LT 7 IZBWT, B 7 =4 AL CoA 7>5 CCOMT KT CCRI1 (2 X v filft <
LB IH SN BE, B ORI (W7 =4 AV CoA—>H 7 = A A NT LTt F—>=
=7 ULT AT E R)BM#< (Zhou et al., 2010), KEOHEENTIIEZ ) V=v - Ta2=y +D

B BB 2

ARBZ Gl S T AF B AR D MR L ONE O BRI A AT Y MRSHIRE T 2,
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WIZARFH L Z T V7 7 V7 7IZBIT D CCOMT Bfn1Wr v O 2>
Tre#Ei7 2,

AR TNV T 7 V7 7 IZBT SR TIRBEME ' v ME, ATEMED
CCOMT B+ i D 5 il AR BLSN ~ © BEAE S AL D HR T FEW) 3 A8
RNA (dsRNA) » 725 L 9ICF ¥ A v SNTW5, 20 dsRNA @, RNAi
REIC L 0 77 7 L7 7 NIEME CCOMT i&fn+ 3D mRNA NofE S5
Z LT, ENTHD CCOMT BinDRRBENIH S D,

k. HALRL CCOMT Ein+RBEMB Ty MI, AT <R
(Phaseolus vulgaris)y D7 = =)V T 7 =27 =717 —E (PAL) BT
HKD Pal2 7 E—4 —|Z XV HEI S TWD, PAL BT IXHEE FTERK
ZARTNIEMED > 7 VITRES U BN D Y 7 = L PR ERALIZ 3V TR
I BT % (Leyva et al., 1992; Guo et al., 2001), L7=2R-> T, AfHfaz 7
VT 7T 7D CCOMT BT 7= thBE 0% G0 b5 EMk
IZBWTHHLT S (Leyvaetal., 1992; Guo et al., 2001),

WICARELZ T VT 7 VT 7 IZBWT, TV 7 v 7 7 NIEMO CCOMT
AR ORENIE S D Z LIk VAT MREROEICHOWTRE#ET
%

CCOMT &EIntZ#REIFT-T /N7 77 7 EREED M. truncatula |23\
T, CCOMT EHEDRERIEMENME T LTH VU 7 = AN OB Of%
BIZEY S U 7= DEAEBMEESID Z ENRWMESNTWD, ZOES
FIZ.CCR2ICE DI 7 = A AL CoA DI T = A A NT LT & R~DZEH
N LTirbhd (X 4,p28) (Zhou et al., 2010), 7=, RNAi IZ LW cCOMT
AL T ORBEEZMH ST L7 707 7128V T, CCOMT & H'E DR
AEHI L2 S008I G V=V FEADIKTICRESND Z &
HENTWD (Chen et al., 2006), ZD GV Z=rDEDicky, V7=
IZEEND GV V= OEXENMETT 5, GU 7=, SU T
= O RO MA B8, S U 7= Ot EITHIN LW 2 & A3
WS TS (Chenetal, 2006), FEiRE LT, G U 7= DFEEMMET LAk
DFEHER) =T a=y b THDHS V=0 Ta=y MIEHED
HEENEKRT L, V=% Ta=y FOEIGOEITIS V=L G
V7 =vplb, 37205 SIGHOEbE LTHRTHZENTE, SSIGV Y
=V EFIFET AT VT 7IZEBIT D CCOMT Bin T OFRBLZIH <&
TEBRICHA LI AHFETH S (Chen et al., 2006),
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TR Z T V7 7 07 7B\ T CCOMT i&fn -3 BM 0 &
K23 CCOMT Bn FIZRFRIICE Z LI SV IV =V KO H ) V= %%
bSE2LZ2ER< G V=0 DOHBEAT LT ENERINTND (£ 3,
p31 RO 4,p32), £72. GV /= EGBNEAOTHZLICLD, BY 7=
VEBRNEOTLZEBHRINTVD (5 p33), UTICERLENRDSY
Mt SR DFEME % Fodl L7z,
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_ PAL C4H

l4CL
C3H HCT
HT2FANYHIF G p-7 TAANTY T IR G p-7 7R AJ-CoA

CCR2
p-7 =<V e R

CAD1

p-7 =<V Jya—)v

HY /=

Sy rs=r

5 4 KMBZTNLT AT BT DY T = DEARRKS
KDV 7= AR OB O IERL PRI 3 (p25) ([CFiH L7,
X, KB Z T VT 70T 7 IZBWTNENRESE (CCOMT EHE) EinoREN

i Ens = & xR,
R TR IR 1Z, CCOMT £ [V OFEBLN M S AV 72 R TIX@ & 259 FE 5 (Zhou et al.,
2010),

SRR FLH S N HRICR DR R OCNA DO T RIT A AT ¥ v MRS HIcRBET 5,
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A TN T PN T 7O EEHICBITFA) =y c T 2=y OB
GIIREEF 1)

Az TV T 77 7 NT CCOMT BInT-OREN/IMHIENDHZ L TG
V7= B35 L aiERT o720, V7= T a=y NOOGT&EAT
ST, 2011 A KE D 6 nTDIESs (1) 74 v=TM, TAFTTIMN, A4V
AN, TFAN, THRFANMBERT 4 ZAa ) TEE LR Z T
LT 7T 7 BOIEMBZ T LT 7 L7 7 (CO-Synl HART) K OGERPEE
RO —FA Y D TV ERRLT (BIERER 1, pl2~14),

BE L2 Bl onT, V=T a=y hTHHHIV 7=, G
T=U RSV T=0 T2 AN T =2 (BT A NT T B RHKE K 4,
p28) KO} 5-b Kuxy 77Nl rs=r (- hafva=7= L7 v
T RHk, X 4,p28) OO EtT-72, B 7 =2ANV) FT=2 K5 Fef
ITTX N T = NIT NN T 77 7 ICBWCEER ) =T =y
ktiﬁ@éhfm&mﬁfﬁ%? BT CCOMT BAnTDFEBLZ I <&

IR T2 2 ENMEINTWDLTEODWE2ITo72, 728, B 7 =4 A
/T/U 7:3/}: 5-E Ry 7 7Y = 2on) =y T a=y
MZ, 2EIEO TR EERME (LOQ) Rl ThH-7-72, Hatitrn s
BrAM L7, E72, pmol/g CWR By TR L7ZS V7=V KOG UV V=%
NOENS S:GY 7V7=vtkaB L, £72. HYV 7=, GV 7= KDS
V7= OEIZEHGS V /=il a% ) Vy=r -7 o=y hoEIE L
LThELE,

INTOFRER., G V7=V B8&ICBW TR T V7 7 L7 7 EXtIROIE
M Z TN T 7T 7 & OMICHEHFEIA EZAZNRD bl (p<0.05) (£ 3,
P3N AKX TN T 7T 7 DGV T =2 ON-EIEIL 68.10 pmol/g CWR T,
XTRRDIFHHIR X T V7 7 /v 7 7 ONIE D 83.72 pmol/g CWR & it L T 15.62
umol/g CWR (18.66%) &/ o7=, D —FH T, K2 T LT 7V 77D S Y
J=vt H )714‘/@55 . KR OIEHELZ TV T 7T 7 L TR
PRI R mu&)%ﬂfﬁﬁ)ot(ﬁ 3, p31),

Fo, A TN T 7V T 7 DODGV V= OH U V=, GV =Kk
WS U7 = ORBFINC & 5E A1 53.69% T, RROIEMHAZ 77 707
7 (61.69%) & i LT 8.00% (K~ 72 (FF 4,p32), 2D G VU 7= FEDW
DIZEY SGHIEFTHERB O XROIFHBLZ TV 7 707 7 D 0.58 225 0.80
~HEI L= (& 3, p31),

PLEDZ Lt AEZ T V7 707 7128V T, CCOMT &fs 1 D38
ERHITLHZEICED G V= OFEANED L, MO T VT 7
N7 7 EHE LT HGS V7 =12 59%5 G UV 7= 0HE&03/METF L, S:G
eSS 5 Z L AHERR S T,

TRKZ TV T 7T 7 O Synl AL REEOBE R GIEIC L0 B T LT LT
7 R2336 R L Ms208 Rtz T AbEsH 2 &I2L Y Co-Synl ffRAE/EH L7z (X 5,
p33),
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éEHG)ﬁé/ BOBKRTNRY V= GBICEZ DEEEFDL720
U F=vEE (BT ¥ —Y = Mk ADLS) ZHIE LTz, 2011 4F| 7i<
I®6ﬁ%®i%f%@éhtﬁﬁ@x?w77w77&ﬁ%®#ﬁ@z?
VT 7 v 7 7 (CO-Synl HAR) O—FN Y OH R A HEN L 72, Az T v
T ILT 5 @ﬂﬁim@/%ﬁmﬁ;ﬁ WU 7= (ADL) DD ARSI,
AFBZ TNV T 7T 2B Bk Y = (ADL) ONEHMEITFERE T
5.39% DW T. StHBOIEHIE X 7L 7 7 L7 7 OEHE 6.93% DW & Hig LT
1.53% (p<0.05) Kh o7z (F 5,p33 L UBIREEL 2 @ Table 1, pl5), LDz
END | R CABEBREIZINE U7X OB T L7 7 v 7 7 &g U TR
WL Z T IVT 7T 7 DY = (ADL) ITHEIEWZ &R SN
GIRERE 2),

SEAVET X — U = v MR X O SN ERIE AR TS A Z ik v Eend Y
7= o (ERRHI AT HEHERF S S (R ), 2004),
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Q) X7 X —IZBT D EH
A4 AL OHSK

Az T L7 7 L7 7 OFEHIZ AW B LT PV- MSPQI12633 (. E. coli H
KDT T A RpBR322 72 Ead LITHZE ST, sEMIITEE 2 (p20) (ZRCHIL
7o
7 RRE

O <7 72— O I O AR

Az TV 7 7 L7 7 OFEHIC AW B L2 PV- MSPQ12633 D4t Bk
10,608bp T 5, 72 3. PV- MSPQ12633 D ILEAIZBITRE B 3 1Cii# L7,

@ FFEDOREEH T HIEIERYIN D DA 15, & DOI%RE

E. coli \ZB\T HDIEERY X — D&k~ — I —8BIa L LT, AT T ) ~<A
VURA MV b A U AZKT DM AR 5T D N T AR Y Ty B
D aadA &{5F7)° T-DNA FEIBIMCIEE L TV 5,

@ N7 —DREGMEDF N RGN 2T 555132 O1E EICET %
(CRE

KRR 2= TBGED I BV TV D EFNEE £ TV,

(3) Efm Rz A ORI ik

A 1EENICBA SN2 O
BENICBASNIEART T AI R« R X —OFREZEZE 2 (p20~22) I

LT, Fo, N Z—NTOUGREIE O S OAE & HIFREERIC L D
BIMrERAL 21X 2 (p19) 1Zs Lz,
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7 EERNICBAS NI ERROB AT

PV-MSPQI12633 =7 7 /X7 7 U 7 LEIZ L - T, R2336 Kbt DA~
HALT,

N BB 2 A OB RO BOE
O BEEIBA STl oEsk o )7k

R2336 & DMK & PV-MSPQI12633 % &t A. tumefaciens ABI £k % 1
BB LB, DT~ A LU ROFINLY v 7575 B2 LTk
Beashshic L 0 IR S - il oSk 21T o 72,

@ BFROBANIENT 7ans T Uy MEOSEIET 7a"s 7 ) g LD
B R D PR AT O A7 4

FANTY Y« 7 TT T U BRETRIN USRS L, IR EERHIC
HAWE=T77anxr 7o AERERE L, S5, KRBT V77 VT 7
® Synl HADOFEF BN T, JEEHEEHIZ 7= PV-MSPQ12633 DAMAlE#
PEI AR L L7z PCR M &1T-o72L 2 A, KAz TV 7 717 7120%
PV-MSPQ12633 O/MAIEMSFEIRIIFIE L2 o Tz BIRER 4) 2D Z &
O AL Z TV T 7V T F AT W T T a s 7 U o AERT
FAF L TN 2 EDFER SN (BITREEL 4 @ Table 1, pl0),

@ EEPBASIIZMENDS BA SN OEY OFEREZ MR L
T2 5B PR E AR BR M U 72 20 2 D oD M) SRR ME B B G A |2 A B 7
B AZINET SOV LN ZHEE TOBROKE

B S VT B BER (TO) Z 0k A FE Ms208 /it & 22kt <&, PO it
RAEEH L=, PO HARIZI VT, T-DNAI fEiiZ A L, T-DNAII fEIK % £57-
RUMERZ PCR KO o7 my Moo L0 Sk Lz, B RBA L8
NGBS T OFTEIRIE 7R & 2 F5EEIC, SR rIZRg i bRt & U TAMIL . 7 v
T VT 7 ik L,

TIT 77 71X 4 (FIKTHY, 8 DOYLMRE 4 By FE-TW5

NHEREF 2 S 271 L, EOHD D T 2 F LITHI 200 BIELY . DNA Z i L PCR 434TIc iV =,
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(2n=4x=32), I ZEAEDTNT 7 V7 7 IZBFEARMAETH Y | IERFHEEK
OHERETRZA % /-9 (Cooper and Brink, 1940; Wilsie, 1958; Hill, 1983), P43 5Ll
DOFEFIINT ZEHET R R E L TRE LT E LR OEB OB RKE A
R T 5D Z LICEVEB N D, ZOHEICI Y EH Sz WA R T
EREEN D, AERFRIL, EEOBEIE R RO LM LV EH LT
L7120, BRGRTEN OEIRITER 2 2 B FMAFF D 2R RBPEZ R L,
FREE 1T R AR REIIC[EE STV 20 (Rumbaught et al., 1988), ASHH#a
ZTIVT VT 7 k/)b\’(% MBC2 AN TOEERHMEZ LV Synl iR %,
Synl HEARN TOMEEARHMEIZ LD Synl Adv HARAEH L7,

Mﬂ%ﬁz7/u77/W7@:§ﬁi% 5(p37) (IR LTz, ¥, AHEED
G %, PO AR KL O PO R BIRAET 5 2 TORMEZRRER TH D,
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(4) MBI U7 O FAERRE M O SR L D IR E T B O Z e
O BA SO G- DAFAET D 50T

TR S V- B EEAR (TO) Z ek AT D Ms208 SRt & 2Rl =&, PO it
RAEEH L7z, PO IV T, T-DNAI 82 A L. T-DNAII fEl % £57- 72
UVMERZ PCR I X 0k L=, & 517z PO H{IZ FD4 6k S AR B R R 2 A2l
SHLHZEITEY MBCI Z1EH LT, EABIET 23RS S 47z 20 fE{A D MBC1
OB IEH &2 FV T FD4 JER A (R & AZRd 925 Z £ 12X Y MBC2 %
TEH U7e, [AERIS, EBEE T 0 HERE S 4VT2 24 fEIR D MBC2 7> 545 H L7 6k
Z VT FD4 Gk A FREARE & QB35 Z L 12X W MBC3 Z1EH L7=,

S BT VB NBS T A3 ifERd S 7z 80 fEl{A D MBC2 Z HAET 2 Z L I12 L D Synl
Z{EH L7=, MBC2, MBC3 K O* Synl OffE{&|Z-2\ T End point TagMan PCR (Z
X0 ENE O EETH~T-,

IS DORBREIZB NI, T T7 77 7 BNEE 4 (SR CTHAZ L E2EZE L
7o [FE 4 B CIEERFPB)RE #2558 1213 A 7 VO BRERNT
PV @A 5 Z E N bR TWD, — T, BEEEITTEEF DB
X7 A~ DA LV @B E B (R BRI AE W BB T3 0l 5 2
ELHELITWD (K, 1987), £ 2T, AT V7 7 V7 7 OENEIE T
[ZOWT, 1) YK HEE, 2) eSS, KO 3) Yeta /K olED 3 5D
BRI BEZAE - T2 556 D3 BELIZ DUV TRRGIE L 72,

FTHIDIC, Az TV 7 707 7 O MBC2 A 5 423 2 Bl B+ D FH A
BbYEBE L & 6, p39), 72k, MBC2 X TiL 4 ROYLEEKDH H 1K
I ANBIETF NS ENLIE (Aaaa) DBE KL, BAROBRIEN LT,

WIZ, & 6 (p39) THETL7ZBUME 7> 5 T % Synl HARIZH T 58RO
DEELE R LTS (R 7, p39).

F72. Synl HRITT T 2 RETLOSFEELL O IFHE 2 FRFT L. FEERITAMEHE 2
TNT7 77 7@ Synl HAEZFE LR E B L7z (3 8, p39), T DfEHR.
AFHZ T VT 707 7 O Synl WAIZIIT 2 EHA O3 EELL OBLAKE (2.93:1)
X, BB N O Sy IR BN & D B O AR (2.41:1 KON 2.48:1)
CIFRRER D Z LR ST,

—J7 T, Synl #ARUIZE T 2 KB O SrEELOBLANE (376:128) & Yetaffil sy
HEOWIFHE (378:126) DRIZ I A R MIEIC L DM FHIAEZEITRO b7
MNoTz (3% 9, pd0; BITEEL 5 D Tablel, p7), L7z23-> T, A T V7 7 b
7 7 O IGEGEFIIREE EICEEL TS EE2 bz,
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F 6 AT LT 7T 7 OMBC2 AL GEs A Aaaa) (28T HEME T
D HIRFHE"

AA Aa aa
SR NIt 3 0 1 1
e e 25 oy B 1 10 13
A S NG 1 12 15
AT GEG T A FFOENGER TEE R L, a 18 GEG 1 & B 208 AGH
5 EE T,
#* 7 AHHZ T LT 77 7 @ Synl #ARIZET LB G TR O EHE

AAAA AAAa AAaa Aaaa aaaa
AR NIt 0 0 9 18 9
I e )y e 1 20 126 260 169
RN N 1 24 174 360 225
F 8 Az TNT 7T 7@ Synl HARITIIT D FE O RHE K OB

1@15
BEPEME RS | B2 MEME A | BREE 1 e T 5
Sy BiELL

Guea (RS Bl (AR 378 126 3:1
e BB (AR 356 148 241 :1
Yufa S5 RABIE (BRI 359 145 248 : 1
Syn1 AR IZ 31T 2 BLHME 376 128 293 :1

PARFICFEHR SN FRICER D HERI R ONE O BLIL AARE v MERSHIRB T 5.
YRR S NI BIAR D MR R OB O FHLIT EAE ¥ MRRSHHITRB T 5,
PARICEH SN AERITAR 2 R R OB OFEIT B AT U MRS RET 2,
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@ BASNIEROGERY D 2 &= R OB A S N ER OB ERY) O1EEL
AR BT DARZEDZIENE

Y7 my NI K 2B NEE O ORER., Az 7 V7 7 L7
7 DK ) A1 FTIC 1 2 B —0 T-DNAI IS A TN TR Y (BIRE R
6 @ Figure4~7, p39~42), HELiAX (PO, MBC1, MBC2 & UF Synl) (272 0 Z7E
LCEBLTWD Z RSN GIREE 7 O Figured, p19), £7-, ¥
7Ty FHTIZ & D T-DNAIL L USMAIME RS BEEITEA STV RN 2 & D3R
ENTWD BIREE 6 D Figure8~10, p43~45), 72k, Az T L7 7 L7 7
2B 28 ABE OB ZX 6 (p42)iom L,
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@ YR BEICEH o = FE L TV A5EAIE. T DN L T 5 20
LTV DR

1 A —72DTiZY L7ev (BIUISEE 6 O Figured~7, p39~42),

@ (6)DPDIZIWTEEHIIT R D FEIEIZ DN T, BRSO T T OfEEH
F QAR TR B D22 E M

2010 I KRED2 H T (TAFTINKDRD 4 232 ) DIFHIZBW T,
K2 T N7 707 7 KRB OIEMB 2T V7 7 v 7 7 OEHMAR
(MBC1, Synl } O Synl-Advl) (2817 D EFiD# Y /=& &L LT ADL O
TN EIT o T2,

FORER., AP Z TN T 7L T7 7 IZBWTCY V= E&REO LTS D
EDMERR STz (3R 10, pdd; BIUSERE 8 @ Table 1, pd), AfHLZ T/ 7 7 L7
7 DEMARMBCIL, Synl X O Synl-Adv)D U 7' = & &I BROIERB 2 7L
Ty T 7 L L CENEI17.71%,13.27% K OV 15.34%50 LTz (37 10,
p44; BIVRE R 8 @ Table 1, p4),

F 72, 2013 HZK[E Forage Genetic International (FGI f1) DOIEZFEIZHBWTHRK
SNIAMBZ TN T 7 V7 7 KORBROIEFAIZ T V7 7 v 7 7 OFEEHAR
(MBC2. Synl }¢OF Synl-Advl) (23815 CCOMT BAn1- i1k » MIHkT
% dsRNA K OV siRNA OEE &% / —WF 7y MaHric L 0 iT-7=,

ZORER. AT VT 77 7 OEMRITIB D THNIEME CCOMT & H'E
? RNA 2 G &P LTV D Z & lER I L. CCOMT Einf#fil -t > M
kT % siRNA DNHRE STV D Z & D ERE S e BITRERE 9 @ Figure 3 &
W4, pl6~17)
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F* 10 KX TNV T 7 V7 7 R OKBEOIFHIEZ 7V 7 7 V7 7 IZBIT 560 7
= UEER (2010 £, KE)"

FEE (S.E)!

(HLPH)
¥ > N K > p ,ﬂE )
e 2 AHAH 2 st HR oD FERA A 2
TILVT LT TIT T 53
MBC1 4.37 (0.36) 5.31(0.36) 0.002
(3.55 ~ 5.63) (4.42~7.11)
Synl 4.02 (0.36) 4.64 (0.36) 0.034
(3.30 ~4.31) (4.15~5.39)
Synl-Advl 3.91 (0.36) 4.62 (0.36) 0.016
(3.61 ~ 4.42) (3.72 ~ 4.89)

5 HRUZ=UERLLTBMMETFTZ—Yx ) 2= (ADL) 2490 L7,
DEEIE(S.E.) = fe/ b IR (REHERRE)
1L %R E TR D72,
PR OIEMBZ T T 77 7 & LT, R2336 & HYEH L7 CO-MBCl, CO-Synl J% X
CO-Synl-Advl HARZ W=,
10 * EOHTIC L W REHLER 24T o 72 (1 V> FVIRAE T 6 KB, p<0.05 THE).

BAREICFER S N ERICR D HERI R ONEOFLIL AARE v MESHTIRE T 5,
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® A INVADREGET OMOREES 2R H LT S VTR 0N B AR S 55
(IafE SN LB TNNH L5501, SinEEO AL O

BASNT-EREOBINIIMnEL v & T HEEIZ /W2, VA LAD
YL DM ORI 2 K L CHAIEY S I EE I N D BZE IS0,

(5) BAnA-HHEZ AW E ORI KOS O ITEI NS Z 70 5 ORREE K OME
(63

KA Z TN T 77 XK Z T N7 707 7 \TAFET DR R
DNA BlFNZHRE G ER 7 T A4 ~—t& v FZFIH L T, End-point TagMan PCR
BIZE DB KOS R Th D (BIREEF 10), BREIZHW S DNA O
FEIE, PCR O 1 fRUEY72Y 5~10ng T2 Z LAMERS TR Y | EO—H
(V—7F 4 227) #HVTRETE 3,

REOFHBREEICOWTIL, 46 Vo 7ILVORMELZ 7L 7 7L 7 7
134 B> 7TNVOIEHBZ TNV T 7 VT 7 EHOCTHERRBREZIT-> 72 BIRE
kF 10 @ p6),

(6) fEENIIEEDET H08F Lo E OFEE

O BASNEEROBERMOIIUC LV M5 Sz AR ST AR
FEED BARA 22 N

AR Z TV T 7V T 7B NS N CCOMT & fa Wikl 7 =244
AR D EH AR A o — KD CCOMT & fnf DR EMEI 45, CCOMT
BB TOREABIMEI IS Z L2k, V7= =Rkl HEEE KT
LGV 7= SYVI=VROHY Z7=0055 .GV 7= N4 %, S
V7=V ROHV V= tEASL, V=0 =Rk eMB#EEZEKT 2 G
U= MW T ALk, TAT77 AT 7O V= b T 5,
FERRT, AL TNV T 70T 7 DM EEO ST ORE R, ¥ U 7= (ADL)
2. MEOIEEIRZ T V7 707 7 L LT 1.53% (p<0.05) 3252 &
DHER I TV D (R 5,p33; BIREE 2),
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@ LLTFICHIT 2 A0 AT AR RIREIC DWW T, Bis -/ x 2y &
HWEDORBTHNEZE EOFE OB OFMEOH L OCFIEN D 55513
DR

2012 A7 5 2013 AT TIMSEATEE N2 - B ShEEREBIe S Ferk
25 P S ZE AT IS AR S U BRI IC B W ORI 2 T L 7 7 L7 7 D
fREE ISR AIT o7z (LT TRBEEIZSGRER v o, ), RBRICITAH#
2T N7 777 ® Synl RAMGA L7z (X 5, p37), T OIEMEIL 2 7 v~
777 & LTIE, R2336 Rt fEARE L, AR T V7 77 7 D Synl
AR L FERO B RITHEIZ & U AEH L7z COo-Synl AR A V-,

¥, EBEVWICE T A IRIE T EIRMERE HH b, p47) 1TKEDO A
TRERTER L7z, £72. B0 1-3)-=-@ (pl2) (I L=X oz, 7
NT 7T I HEANE ML R TR TH O . FITATNF | N F
UNRFROIYNFELHE BB L U THREZRIC L > THFIERIND
(Lesins and Lesins, 1979; Quiros and Bauchan, 1988; Barnes and Sheaffer, 1995), L
ML D, AR TV T 7 V7 7 OIRBEESG R Tl MR ILHE &
L CREHMTIZITERE L O EFREREX 2 R TE> TWoH o), i
FDAERENE, BiRIME, IRIRME R O R 27T 2720 OFRER (HH e, p4l)
D DB FEA O K ORI OFIEITORE (7 A 2 ARIM) OIS THER L,
A OFFROFMAITKE O E CTEM L7,

R VB ORMEEZ TN 5720, 7 THE (#FED (A H), BEOK
B, BNV ERFOREZER (ecm). “FXND RO B OBEE (g). BN
D EFOBIRME, FEC, TEFFESH 720 OFEE) 1TV CEHli 21T - 7=,

FEEOHE, BEXRE (ZFAY) (cm), H EEOHEE (CFXND) (2).
TERFthd 72 0 OIEEITEE U CREFHLER 2 3206 L. BE3EMA® (A B R OERIC
B U CIIWRHER 24T o T, F iz, BURME (TFXD ) 1220 TR
2T N7 7T 7 EXBOIEBZ T VT 707 7 EHICETER L7z
W, HEHLE 21T o 1z,

EORER, AT NT 7 V7 7 EXAROIFEIZ T VT 7 VT 7 & D

PAIHA R OLITICHES a~h (ZREHR S L2 EHUSAR DHER L ONAE ORI A AT > bk
2fRET 5,
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WIS EEITRD SR -T2 BIREE 11 DF 2, pll),
b ABFWHNCI T D RIE X ER

TIVT 7 IVT FIISEAETHLHZ LD, ABFYEICE T A IEIRME & O
EHRIEOFRE 21T > 7=, 728 BV T 2 KRS SRS
2011 FEIZHKEDOEL YU b » B R=e—D ANTRBERICEBWTCERK LT,

AB NI T DAREME 2 A3 2 7201 #EFE% 26 H H OS2 T
WNT 7T 7 MBOIEMEZ TV T 7V 7 7 PERPEEM 4 REEOE
% 3 BEPEOIRE LA (BB GEIR : 28°C/23°C, ORI 15C/8°C. &
I 7CONTHEL 21 HIMAT I, &L 1T o7z, RIELBHAT, RIELE]
%7 HH. 14 HEKLKOQ21 HHIZEBER, B8 K NRKEXRICOWTRES
1T-o7,

B, RRBRTIE, B LEEERO Y LEABER 26T 5 2R L
T AER D A %G LT,

FEORER, HFHE AT R EZRICOWTAHBZ T V7 7 L7 7
EXTBOIEFBZ T VT 7 V7 7 ORIZHEHEAEEZITRD 5T, Gt
PR ZATO R o T A BB & BB OW T O AR Z T V7 7 L7 7 &5
TROFEFHLZ T IV 7 707 7 OENTEWITERD SN - 2(BIREE 12
Table 1~3, p5~7),

ABOHNCE T D ERMEZ2 AT 272012 3% 26 B H OB 7
NT 7N T 7 RO Z T L7 7 V7 7 PERpEENTE 4 BFEOUE
% 3 BEPBE OIS (BB GlEE - 28°C/23°C., oMl  35°C/33°C. &
i 40°C/38°C) 12 L 21 HIEAB S, AEEITo 70, miRAERRT, SR
M%7 HH, 14 HEAXO21 B BICATER, FE L OREERICOVTHA

EIT-o7,
k. AR TIIHES LIcfiifk o 5> LIEABIEF2 AT 52 & afd L
BRI 2 G A LTz,

FEDORER, FEHLEZIT o HEZRICOWTARMEBMZ T V7 7 L7 7
EXTROIFHILZ TV 7 7 V7 7 ORICHEH PR BZ2ITRD o T, gk
B ZAT DR o T BB L BB OW TR T V7 7 v 7 7 &%t
OB T V7 7 V7 7 ORITIEWVITERD L2 - T=GIREE 13 ©
Table 1~3, p5~7),
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¢ FARDBANE

FRAR DA Z T3 5 72012, FBREEK VA BREFAEXIZB VT, AH
Az T N7 7T 7 KOKIROIEE 2 T V7 7 V7 7 OGO K VR
DOREE L LTz, ZTORER, WTIHOHEAIZBW THLAMBEZ T VT 7 v
77 MO RO Z TV 7 7 v 7 7 & ORI FIIA EEITRO b
o Te (BIREE 11 O3 2, pll),

d {EmOfRMER YA X

ARIEHEES CAB LIEARMBEZ TV 7 7 V7 7 L OSSR O IR 2 7~
77 7 INHEIL 72 AEM & Alexander A1 T ta L, by Dfatt (FEFEHEE)
RO A REE LT, S S DI H IS CHEMLI AT » 7o f R, 168
ORME (FEFEE) O A XONTIUCEB N T A T LT 7 L7 7 &%t
OB Z T VT 7 V7 7 L ORI FERAEEBEZITRDO 0o Tz
GUESEEE 11 O 7 LD 3, pl2),

e FEFO/EPER, BURVE, (RHRMER O 3R

F—0D1-3)-=-@ (pl2) IZE# L=k, TV T7 77 7IZHEARE
PEZ R TMGAMERE) ThH D . EICATNTF | AT U ANFOI Y ARFEHEE LW
AR B LT 2 B L > TRk sS4 5 (Lesins and Lesins, 1979;
Quiros and Bauchan, 1988; Barnes and Sheaffer, 1995), L72>L723 6, KFEHEEIX
ekl Cld, ZZHERTIEFEE & U CRAMEMIR I B K OV E B Rtk & X 2 By
HHETE S TWAH7eD, FEFOAEFERE, TR L R FROPEIL, KED
(E5 K ONR = T FE S L7z,

T OEPER N ORI Z AT A7, Az T L7 707 72,
SHBOIEIZ T L7 7 v 7 7 L ORERRGZ2E TR 7 RFEIT DUV T 2010 4E12 K
ED 1 5 FTDIES (7T A ZFMN) I2BWT 7HE (M3 bE, #EE AR,
50 Kidv7- 0 OFfifHE, —#b7-0 OFEFH, HFE, FANE) 12OV TH
HLT,

RRRCIC AR Z T V7 707 7 O Synl BRI AR T2 RRE 7 MR SR T 25% 7 &
o,
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FEORE R, R TOHE TARMMBZ 7T V7 7 V7 7 EXROIEE 2 7 L
777 7 OMICHFFRAEEZEIIRD bR o7c (BIIREE 14 O
Table2, p6).

T BETHRE LEASEBZ T L7 7 V7 7 SROIEHEZ T V7 7
W77&U%%ﬁ%m@4ﬁ 7tV UNHE ST DR ERORE LT T2,

IRETHEINT-SE, BEETPMINTAAEENH D Z ENMESNT
b\é LB (Bass et al., 1988; Copeland and McDonald, 2001), % D 2% HE
B9~ 2 7= OFERZ I 2 Adu7avy (EALEE) FE-1-1200 2| KM 2 Re o U HERE 1
DRI 7 AL, Wk E B LT IZOWTHIRFRLFHE L, 4 KE
% 100 K292 20°C, MERSEM T ORIFARBRZITV, BIFRLME L2, FBIF
FEF I ERFHF & BFEFHIFITHT THE L, FIERIFFE IR SERE 1, WK
TR REFR 1 M OV SERE1-12 43 1T CHIE L 7= (AOSA, 2010; AOSA/SCST, 2010),
B AR CTHWIEAME L 77 7 V7 7 @ Synl HAUCITEAE G %
FF72 72 WMER DS BELRRAE C 25% 3 £41 5,

THEDOFE R, FEICEZ ANV L) FE-I2BWT, EWEHERT
AP BEENRD b, Kz 7 L7 7L 7 7 Tk 86.0%. xtHEDIE
MHLZ TNV T 77 7 TiE 12.5% CThoT-, Flo, BERE-RIZBWVCHRT
PRI EENRD B, KB TV T 707 7 TiE 13.0%. xR OIE#
ZTINT 7V T 7 TlE253% CThH-o7= (BIREE 15 @ Table 1, p7),

RG22 AN BV L, EFRIER TR FIAREENED L
. Az TV 7 7V 7 7 TiE 93.5%., T OIEMBLZ 77 7 L7 7 T
1% 89.8% Th o7 (BIREREL 15 @ Table 1, p7).

2R

TNT 7 NT 7 ERHERBETCHDLEE X LN LIEHREIL, ZHFEED
Medicago J& D M. prostrata, M. cancellata }2 " M. saxatilis D 3T T& % (Lesins,
1961; Lesins, 1962; Lesins, 1970; Quiros and Bauchan, 1988), Z iU 5% H ARIZIX
TEE L7 (KB, 1999; KA, 2003), k- T, BHERORBRIII TR -7,

g HEWHEOEAN
KRR T VT 7 VT 7 b HEAY AT ORI B e 5 2 W8

MPEESN TN L 2R D720, HEEMAEYAHRER, A Z G5 &
ORIEARZITo7c, TORE., WFROHBIZBWTHHEERAEEIT
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D BRI o T (BIREEE 11 DF 4~ 6, pl4),
h i BUSR3 S Rk

AU T VT 7 0T 7 IEA S LT CCOMT AT Wiz 7= 5
AR D FEH [T 2 2 — K925 CCOMT Bin 1 O3B A MHIT 5, £ 0k
R, KX T VT 7 VT 7 TV T = F BN LTV 5, RO
V7= EBEMETT 52 LI K VEMEOREERTH 2D, BENLOY)
HAA R AIZHEHLS o TND EBXbND, iz, WELEFRICTHT 5K
PEBIR T DR B X 6D, AHBA T VT 7 L7 7 iR T DY
7= EBEORTIC KV IREEITST DEEZERNEE o256, Az 7
VT 7 VT 7 R IR TR ESE D HEGE L, OB AR O R 523 N9 25 ]
REMENE X BILD,

LT, AR TN T 70T 7 ROHROIEBZ T V7 77 7125
WTC, DREOT VT 7 V7 7 BEECBT A TEEERTHLT VT 7 VT 7
X a7 N (Hypera postica) M ONT 77 L (Aphididae) W ONZ EE 7290
ETHLTNVT 7 V7 7 XTI (Leptosphaerulina briosiana) (2 X 2 Y
ROGEREZFTE L, ZOME, KT VT 7 V7 7 Lt lROIEE
Wz TIT7 7V 7 7 & DORIGEWVTED bz mnoi= (BIREE 11 OF 7,
pl6),

3 B2 WS O S BT D M
(1) EHFEONE

BHSUIETRRICHT D70 O, 3, T, RE, EfR&LOBEEL O

(2 BITHTRET 1T %,

Q) BEHZED L

Q) ARBREZIT L9 LT HHICKHFEFEHEORBZICIIT D IEHRINEE
D

50
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(4) EMEAFRERENET DBENDH LY

k?étb@%%
ARG & (I L7 B [E

(5) FEBRELETOM S TH
e CofEHEOR R

JE 2

N

i

[RNYe]

—HEEHENTE SN TV DHEREE

51
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(6) ESMTIIT DA HEICEIT 5 15

AR Z T VT 7 V7 7 OWRH O FEHREE T8 FE K O A T EEICI T 5 H
FRUILL T O L B0 ThD (£ 11, p52).

K11 KHMIZ TNV T 707 7 OWEHNO FEREETEE M QAT EEICE
IF % HE L ORR k!
2014 4£ 5 A BifE

FERY AV ORI FH AR IRF 4] KGRI ]
KIE R G EH AT (FDA) B - Ak 2012 48 H 2013 4212 H
KEEEE (USDA) PR 2012 4 11 H A
1) ZR#A  (Health Canada) 120 2012 4 11 A AT
AT HELRAEST (CFIA) B - A} 2012 4 11 H FAT
F—=ALTVT « ma—U—=T
Pﬁ%%;%%(mMﬂ) 7 2 dn 2013 4 4 H 2014 45 H
i [E A S E SR A A AL (MFDS)  [Rh 201342 A A
i [E] 2 AR BUT (RDA) e 201343 A FwET
PR (MOA) g - e - et | [N | T

B, AKX TNV T 7T 7 OOBREICE T DHFERWIZI TO LY T

HD (F 12,p52),

F 12 Az T L7 77 7 OONEICEIT B L O ARS

2014 4 5 H BUE
B P ) I
T S g2 20144721 I
S il B

JEMOKPER - BRELE

BREL (5 — R R

2 EHEIE)

20114F9 A

201249 A

JEMOKPER - BRELE

BREE (O — M R

— A )

201442 H

TRFICTIM S N HHRIRDHER R ONBEO BT B AT Y > MEREHICRIET 5,

2 A & FEBR,

BARRICTH SN ERIR DR R ONE DRI I AT Y MEASHICIRBT 5,

% o BRI,

B RO R AEVEO RS K CE O 5B LS <,

20 AL 2 AR D S D FLHNC X 2 AW DO SAEME DORERIC BT A IE/RICES <,
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EE

T IAE D& OEWMSAEME RO S
1 BAICBIT A ENME
(1) B EZ T 5RO & 2 AW DR E

DORETIX, 77 77 7 IIBBOIEICHE S L TEA S, 2E O
12> AR HLOE SO E R A < BA L L7e E Wbt Tn D (KIE, 1999), L
ML, TV T7 77 7 DEFBIZHRAEH THREINTHDEHLOD (EKH DL,
1987; 15K 5, 2001 ), AILRFATH CAEFEIT D20 E TV D HIEN
2N END (EBE S, 1987; Koy EAEWEETIITS, 1989; 8, 2008 ; KH,
2010), ZOAFTHITREL TR, RERBEEZIELILOTIT VW EZEZL
Nic, £l TAT7 707 7 OYREMITHEE & OFiA1259< (Canevari et al.,
2008; UC-IPM, 2010), FEMIRDERS L WNEITHEE L OFAE N H DG CTHEE
L7235613% LMK T35 (Bagavathiannan et al., 2011), & 52, 7 /L7 7 /b
T 73R L OFAIZENZ b, BRI DA BRI A U CHER
BhkrzZ B L35 (857K, 1992 ; Canevari et al., 2008; UC-IPM, 2010), F£7=. 7
VT 7L T IR EDRD TO W 2 R & 95 2 L BT
WSTIHRAEAME S | 22 DftE LA S 2 &6 DS EOWIE KR & Rk
TEEIZITE S e,

S BT, DHREIZBNTT VT 7 v 7 7ik, BAREA O RFEZRNE LT
M SARMEN S 2 T T A AR 2 o AR AFERE (Taraxacum spp.) <& A X 7
T UXTF I (Solidago altissima) 73 & D X 5 IMREEHIFN KR & L Cidfgdl
ATV (B ARARESEZ(FR), 2002 ),

UbDozZ & Xv, DBREOBERFMTICEBNT, TVTZ77 V7 7O4EFL
ToABAR DS U CEBUED AR BYER T 2 AIREMEIZIR < . D IRIEHIS SR O
L IELHBEEEZ O DAREEIFMEVWE B 2 b b,

AR BN T ATEA & LT, FEREEOEBFTORE, iR
M B OFMEL Y A X2 DR EORBBHISGICB W THE L BE—o0
2-(6)-@-a, ¢ 2V d, p46~48), = DFEHR., ML AT ST HBIZB W T, K
WL Z T VT 7T 7 ERIBOIEHELZ T v T 7T 7 & OMICHEFFIE

VAHEAP T, 0 2«6)-DD a~h [ZF#H SN IHFRIR DR R ONBE O BEITHAT W

Ve

FEASHIZRET D,
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BEEIIRO ol £To, ML ZITORP>THBIZBW T,
KM Z T NT 77 7 EXRBOIERBZ T VT 707 7 & ORITEWVITRR
LORSY AWASIEEY

F7z. ABFYHNCE T 2 IRE XX EIRMTEN NS R DA pE R, BURitE,
IRIRME R OB FRE KEIZBWTHAE L (F—D 2-(6)-@-b, d KT e,
p47~49), EOFER, FETORIRME L O IFERICEAT 2HB IZHB\W T, FEIC
G2 ALy (BEALER) FEF ORI IR, MG 2 Ay (HEALER) fif
T OMER R, FERIEZ AN OIEFBIERICB WV TARMELZ 7L
TN 7 EXBROIEELZ TV T 7 VT 7 O TR FIIA R ZEDRD D
N, Flo, BHLHEZITDR>THBIZOWT, K T VT 7 v 7
7 ERBOIEEIZ T LT 7 LT 7 L ORISGEWITRD bR o7,

RS 2 AdL7e v (BB FE O IEFE R FRIT, AR T L7 71
7 7 Tl 86.0%., XMBOIEMEZ T N7 707 7 TIE12.5% CThH - 7=,

FERZ NS 2 AdL7e\ ) (BEALPR) FlE 1 ORISERE 3R 1%, Az 7 L7 7L
7 7 Tl 13.0%., SOOI Z TV 7 717 7 TIE253% CTH - 7=,

NG 2 AT O IEFRFERIT, KHEBRZ T V7 7 L7 7 T
93.5%. XTHROIEMHIZ TV 7 717 7 TiX 89.8% T - 7=,

INHEREF DR FERN EFTHZ LT, EMHARNELTEEEZS
5, HEFFIZ T DIRIRMEI R — R M, MRS — KA F O
HT&H % (Bostock, 1978; Bowes and Thomas, 1978; Conn and Werdin-Pfisterer,
2010), RIRIZ &Y L  HRE A ERHIMFET D 2 L3N HES T
LHAREMEE E O D EFE X HILD (Bowes and Thomas, 1978), L - T, AfH#E %
TNLNT 7T 7 EXBOIEHILZ TV 7 7 V7 7 O THRD LT RERD
EHRZ, BErORBREEZKTIELHDTHDL EEZLND, LIh-> T,
AR OPRD BEEAICB W TEALICE < 2135 212w,

— 5T, WHEREFDORIFERO EFICL Y, EFERICAET DEEEN
FIZEEINT DA REMER B 2 DD, L LR s, JBREEK VAT ORHE, Bk
RO, FE OFME K O A X QNS Rl 0 A8 PE B ] ORI I B9 5
ETOHBIZBWTAMBZ T V7 7 v 7 7 EXTIROIEMLZ T V7 7 v 7
7 & OMICHFHFAEZITRD Lo 72 (B— D 2-(6)-O- a~e, p46~49),
Flo, TAT 7T 7 OYEWITHE L OFEAICHNZ LML TWND
(Canevari et al., 2008; UC-IPM, 2010), L7=23-> T, R L=AMEZ T L7 7
VT 7 ODIRER DOBAITB T 2BAMERE T > TS EEE IV, Lk
D LD, WHERETOFFRD FFIZ K D FAEARE O —Re) 2 0235
BB WTEAICE < L1322 0,

L7zmo T, K Z TNV T 7 v 7 7 EXtROIEHBL 2 T V7 7 v 7 7 D
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[#] CRE D B VT2 IEH FE 2R OIS O FEFE - SR DI 3 i Bl B 1T D EAL
MZ2@mb o bOTIERNWEEZ BN,

B, AR TVT 7T 7 IEANS VI CCOMT Binf¥rAixY) 7=
VAGHERRE O FEREER A 2 — N5 CCOMT Bin+DRBLZMT %,
ZORER, AMBZ T V7707 7 TR 7= EENED LTS, Y
KDY 7= EBMETF T2 Z L ICK VR OREERTI 720 | BEE,N
5OMHEIA R L RAZHHL o TVnDH B2 NS, Tz, HESLE R
TOHMPIEBIR T T2 AREER B 2 NS, LLARRS, V=880
BTCEoEZ2EEZB20ND ZNEDOEITHIEREZTD D LD THD Z
EMND, AKRMZT NV T 7T 7 OBEICRIT BT EED D L IEH 2
<V,

—FH T, BT N7 7 V7 7 HEEFR DV 7= EBOKTIT L D IE
FENIKT DEZEDRNGE -T2 GE. AT VT 7 V7 7 IR ThE
EEHETE L, OB AR OREENEINT A RN E L 6D, Ll
D, FREEIZGRBRIC IO TR E L OVE AR 2 54 L 7oA 5, A
Wz T7NT7 77 7 EXBOIMELZ T VT 77 7 & OMICIRERNVER
IZ X DEEREICEWVIZRD 5N o7 (55— D 2-(6)-@-h, p50)Z &b,
A Z T N7 7T ROV = o EOKTIZ L DR EEICKR
HIEZEDREE S TS EEEZIT VY,

BLED T &b, HAICEY HEREC R 5 SR B 21 5
FTREVED & 2 BB B T E S e o T,

(2) #BOBARNE OFHIE

(3) WEOATULT S OFHM

4) ‘EMSARMERENET D BE N O B

IEDZ b AT V7 707 713, BT D EAIEICER
TOEMSERIER B L /LT DB TR n Ll s,
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2 BHEWHEOEAM
(1) 2L 5 RO & 2 B AEBE Y % O FFE

THNT 7T 7 OMBIERIZOWTIE, Fa2av U, LEX A YT LEN
FALFITBWTHE I TS (Hegde and Miller, 1990; Ells and McSay,
1991; Xuan and Tsuzuki, 2002; Ferreira and Reinhardt, 2010), 7 /v 7 7 /L7 7 @D
fEAEH D58 SRR L » THERR Y | Mk Db O LK O T
BRI D ZERHREIN TS (Hegde and Miller, 1990; Ells and McSay, 1991;
Chung and Miller, 1995b; Chung and Miller, 1995a), #. AJEf#k N OZEH S5 D
T OMBAER 1%, R, AR>S OflHY & O 882 Y O S EH X
D HIRWVZ & DA STV % (Chung and Miller, 1995b),

TIVT 7T 7AlE E D EEO KEEYE DM ERIZBEfR L T 5 A]
%ﬁﬁﬁ@éhf%é(DmMmd&J%@ﬂmth%%%%@ﬁ%%?4
JIVE > (Medicarpin) XA LT V7 7 V7 7 R CER S DWE T
D, TIVT 7T 7 OO BB b BEPCHEET D2 &ﬂ%%
SNTWD, AT A BNVE D HEADRMNBT VT 707 7 O OEFR
EEAHITIENREINTEY, 7L 7 77 7 OMBEERAORKRME & L
TIRE SN TS (Dombos etal., 1990), L22LARAL, ZHETIZT VT 7
V7 7 OMBAER ORI E BT D f5am i STV uy (Dornbos et al.,
1990; Chon et al., 2006),

AR Z T VT 7T FITEANE T CCOMT Ein1Wihix, 7/v7 7
77 ONIENEBIIE T+ Th D CCOMT BIaDO—EHTHY (F 2, p20~22),
CCOMT BAn Wi 7> 5 dsRNA MPEA S LD Z & THRTEMED CCOMT & is1-
DIEFBIH S D,

Az TV T7 7T 7 L EBIA X b O CCOMT & VB OFEELNINH] &
NIEBFHBRZ TV 777 72 ANWT, VU 7= AR R O S
PEW N O “ IR PEE I DWW TIRE DM T O A H S 12 L 5 & CCOMT &

HEOFEBOIMHNC L > THEEFIZHEG T 57 =/ —ig() 7= Ll
BERFEON T D)o D WIEIRY 7 = /) — VO EFEICEILITRD b otz
(Chen et al., 2003; Chen et al., 2006), F£7-. CCOMT & HE OFEBLZ Ml L 7=
a. XIZBWTH 7 = F A V-CoA N BIRET DR OMHEM THDH I 7 =
FAIN 3-0-7 03y RBEEMLTWD Z L RfER I TS (Chen et al.,
2003), L L7enD, ETEA 7 =4 AV 3-0-7vay RidmHsnd, #
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RY 7z )= VEWIRD LN N7 b, 77707 7280
THT = F AN 3-0-7 03y RIIMEKS THL LB b, 61T, K
W7 = ) — LGS 5 2B &M OFER NG, XKROT L7 77
7 & CCOMT EHEDORBEEZMEI Li=T VT 7V 7 7 DEDM TKENET =
J =LA O ER ZEITITE VDGR B/ - 72 (Chen et al., 2003), X -
T TNAT7 707 7IZB W T CCOMT EREDORENIFHI SND Z EITLD,
H B LA ORI 2] 5 D58 % RAF T Al BEMEITIR W & B X BTz,

L7235 T, CCOMT B TWrh OFBUZL > T, Kz 7LV 7 7 L7
7 PICE T R BEWEDELAIND E1F3E 2120,

TR, AT VT 7T 7 ERBOIEABRZ T LT 7 LT 7 L DO
T. ﬁi% 5 DOREAEVED A L HEMAEMFERER . #hA 2508 & O EalR
(F—D 2-(6)-D-g, p49) (T LV HHRFT LTz, £ ORER, & LW T hoHE
HIZBWTSH, R T A7 7 V7 7 XK EXROIFEIZ T VT 707 7
X & OMICHEHFIA BEEITRO bR ho T,

LIbED Z &b AEWEOEAMITER T 2 EM SR B 22T 5 6
PED & 2 B AEBHE F LR E SR o Tz,

(2) FEOBMKNEDOFHI

(3) EOAELT S DR

(4) EMBIRIEFZBN AT D BT oA 15 O

UEDZ et Kz T V7 7 V7 7%, AEFEWEOEAMEITERK T 5
EMEIRRME B2 AT DB Rn LTS 7,

3 AHEME

(1) BE2\T 5 ATRENE D & 2 B AEBIEY) % O e iE
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TNT 7T 7 (M. sativa L) & HIRZZHEDNFRE & & 2 HAVD TR ITZ
D Medicago J& D M. prostrata, M. cancellata 2 ON M. saxatilis © 3 F T &
%73 (Michaud et al., 1988; Quiros and Bauchan, 1988; Small and Jomphe, 1989;
Chandra et al, 2011), ZA ST HARIZITHA L TWRW (OKFE, 1999; KA,
2003), F7=. DBRENISEHFEAD Medicago DM E L Ta Ay 7T~y
UMBAAELTWVAN, REEFTEZ LW EEZ 65D, LIzno T, RMME
(ZRER T B A AR M B % 52 T 2 AT REME D & 2 By AR BB A 5 1 3R E S U7
Nl

(2) B BARINE DR

(3) WEDOAULT SO

4) SN AT D B O 5 Ok

IbEDZ &b KRB Z T VT 77 718, SHEMEICEEIR T % A Lkt
BT DRI Ll S T,

4 ZFOfoOME
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B= MBI OKR A IR

AR DEMNE - DAETIX, TA7 7 V7 7 IZHBYEICHEE L
THEAZIN., 2EOFEH SR L O E LI A< AL LTS, L
DL, T 77 7 DAEBIZHREH THREIN TS OO, itk
R TABTRITD RN E SN TV ARENZ N LD, ZOAFHITA
ELTEY, REGHEEELILOTIH W EEZLN, /2, T T77
VT 7 DYFEMIL., E ONRRNHERE L OFA I <, FEREAT O AT
ezl U CHEREBRZ ML E L, £, DOEOEEAUME & a1
(ESTRPANAR

X512, BREICBWWTT AT 707 7%, AAREAOERELEZEL T
FEMSARMEN B % AT T AN RAE 2 o AR AFERE (Taraxacum spp.) & A X 7
TUXF VT (Solidago altissima) 7¢ & D X 9 7RSI RAE & L ClddEdk S
LT,

UbEDZ X0, DREOBERFETICBWNT, 7V7 7 V7 7 DEFL
ToABER DG U CBAED AR BYERT 2 FIREMEIZAR < | D2 DRGSR D
L OB EREZ S DAREMEITIRW E B 2 bz,

AR DEAMEICET AIEB & LT, FEEEOEBTORM, mikol
Mk, BB OFRMER O A X &2 DR EORRBEZG IS W TR Lz, %
DFER. FEHLELZ TS T BIZBWT, A T V7 707 7 L X O
AR TNV T 7 VT 7 L OMICHREIFIA BEZITRO b o T, £,
MAHBR 21T DR o mHBIZBW TS, AT V7 7 L7 7 LD
B Z TN T 7V T 7 E OBIGEWNTRD behroT-, £o. B0
BT DRI K OVE IRMHE QNS R+ o EpE B, Blkitt, IRERME B OV 2ER
ZAENZ B WA LS R, B ORIRME R OFEERICET 2 HEB T W
T, MEALVERRE - O IE 5 EESE . MALERFR - O SEfE 138, I = ATz
A DOIEFREFRICBOW AR Z T VT 7 V7 7 EXBOIEFS 2 T V7
7V 7 7 O CHREFFIAEEEZNRO LN, L LN G, IHEREO%
RN EHJTHHE, KIRMEOEE & 2 27O SR 5720,
A TN T 7T 7 EXIROIEIZ T VT 7 VT 7 ORTRO bl
IEH 38R OGN K O ERE 7R OB DA 2B 2B LD 5 6O
TlEZWeEE 2 b,

B, AMEZTNT VT 7 ITEANS IV CCOMT Bin Wiy 7=
EARGRIE D EE R 2 — K95 CCOMT &in 1 DR B &2 Wil 4 5,
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ZORERAAZ T VT 7 V7 7 TRV = E&NPEAD LTS, HEHIK
FOY T2 ERMETT 52 S VEMEROEENRHL 0 BREND
OYEREIA R L RZFHL o TWND EEBEZBND, £, WEICKHT 5P
HEHIER T T HAREMNEZOND, L LAERL, V/=vEBDEKFIZL
DEZLND ZNDOELITHMEEZTH DL LD THLHEEZEZLND Z Lo
O, BMAICBT2EMMEZED D E1XE IV, —F T, Kz 7 v>
TIVT FRET O 7= EEOKTIC X VIRESICHT DR ENE E
STeGE ., AR T VT 7 V7 7 IR CIREENEI L, OB AR
DIFEENENT H R[N E 2 N, L LN G, REEZSRERICE
W, IRELOERRARMZHE LR, Sz T V7 77 7 L%
OB Z T VT 7 V7 7 & ORITIRE R OVERIZ X D EEREISEV
RO oTo, Lo T, AZT N7 7 L7 MR D) 7=
BEORTIZEVREFEFIH T DEZENEE > TS LB 2T,

L7eo T, AT VT 7 v 7 7 3B AT DEAMEICRRE T 5 4
MR B 2 2T D BT 72 &Il S Tz,

B EWE DREARNE

KLz 77 77 7 IE NSV CCOMT Bin Wi, 7v7 7 v
77 ODNTEMBIE T+ Th D CCOMT B D—HThH VY . CCOMT Bin1 Wi
M5 dsRNA DPEE S LD 2 & THREMED CCOMT 3B A5 1 OB IH S b,

Az TV 7 707 7 E1EBIA X b CCOMT E AE DR H N INH] &
NP TNV T 707 7 ZHWT, U 7 = ARG O TR
PEW) S O\ “RARHPEM I O W TRRAENM T O #REN S, T 7717
7 2BV T CCOMT HEBEE DI D Z L2k v, BRSO
TR VAT & DD R B % AT T AT REME AR & S 7z,

L7 > T, CCOMT EinTWrh ORBUZ L > T, Kz 7LV 7 7 L7
7T HICH TR BEEMENEEIND E1XE 21T 0,

KT VT 7 v 7 7 EXROIEABZ T V7 7 L7 7 EDORET, 5
WVE D FEAENED A & LAY RER, A AR B L O ERBRIC L D L
AT L7z, ZORE., HELZWTNOHEBIZEN TS, Az 717
TN T7 7 REMBOIEMBZ T V7 707 7 K & ORI AA B ZEITR
LORSY AWASIEESY

Utz binn, KT VT 707 7 IIAEMEOEAMEITERT 5
EMBRRER B E AT D BZ 0720 Sl Sz,

ASHEME: -
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TNT 7T 7 (M. sativa L) &ZZHEDNFIRE &5 2 BV D IR IX LA
D Medicago J& D M. prostrata, M. cancellata }2 O° M. saxatilis D 38 T 505,
INBIZEARICITAEL TV Y, £, DBREICEFEAD Medicago J& D
e L TaAyrTy~avY I NHAELTVDD, REFEZSRNWEFEZ
Lbihvs,

UbDZent, BB T N7 707 7 IZRHEMIT IR 5 AWk
HELETDHRZERW & ST,

Lo T, BERFHE & LT, AR T VT 7V 7 7 2 5B —F B ICHE

S>THHLIESGEIL., DREOEMSEMEICEE L ET HEBEITRV &t
ERey Ay
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Dormancy and Germination Evaluation of Biotechnology Derived
Alfalfa KK179 Using Seed Produced in a Greenhouse (PLC-10-212)
(LS H2)
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TNT 7 N7 7 BT 5 1E#®

1.

4 29X y~aTYy BB : TAHT 7T 7)
TE4, . alfalfa, lucerne
4 . Medicago sativa L.

EN R UESN O BREREEICE T 5 B A HIR

TNT 7T 71E~ AR Medicago JRIZIRS 5, TA7 707 7 OEHRIL
AT ThHDHEZEZLNTWAN, BIFIZEET A FIIHET 7 b o
U TICEHHPHTRD 55 (OECD, 2005), B¥EDERIZHoN, TV 77
V7 7 IR, b 7 U R, 3 —m v RO E AL R T
A > REOHETHAET D L 51272 > 7= (Michaud et al., 1988; Quiros and
Bauchan, 1988), KIE CIX 18504F LW 7 /L7 7 /L7 7 NHEL L L TREA S,
KRB 72 BIE DT O TE Y IS5 ORT H LLIFGENIT W TR
ELDUNFER T FRA U2 B IR SOFE 7 AL PR 2 I B CTULHE 2 ik 7= FE 100 &
B LT AR INIE(ET D, USDA-NRCS 2k 5 &, KED4 50 Iz T
TNT 7T 7 OAENEREN TS (USDA-APHIS, 2010), L7A>L72A8
O, KEIZBWTT AT 7 V7 7 3R L AR INTEBOLT, AEMERY X
MZIZT V7 7V 7 7 OFE#IE 720 (USDA-AMS, 2011),

DRETIE, 77 707 7 IEIRFEICEE E LTEA S, 2
IS AL LIz E Wbl T D (KB, 1999), EERIZZEDOAF N SNz
Mg & Uik, AbiEE) T, BRI, FRER, @R RS,
B EEIE . KRR, MILERZET 6D (FE D, 1987; E/K 5, 2001),
JEEETIE, TV 777 7IXEELTEBY ., AR E~DEE, HE - BR
BOAIREME, TESREM ~DIRE, « T4 B OB D ERER ~D BN X
TS IN TV DASEREE L CHlE ST s (b, 2010), F70, Flid
BTIE, 1975 AN EHER M NEROFR e EORBETHFIZE
72N, YEHRREO BB CREEACANE OBE R EDITIE D . 1990 FRIZIE
FALIZAE H SN AN OFECF D IZIR AT DR 72 E D DFk 3k
T DR BEE L S TE 72 (25, 2008), LU, FRERTHEZE S
=T N7 77 7 id, BT 70 < BANRUDB AL E TEHZDIEND b
RETHD MBHAEEHEY ) EoFEINTWD (8, 2008), —®EETIL,

1
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VEDIRTA, WS OFkHIA R o OHRNZHL, #5768 L35 00 2 H4% T QNS A, R
BIRENEAROTZO OB R v 7 2 (#HifEHOIREITAHE LT ZHA0
EDHE - JEN) OMEMNTRETT L7 7 L7 7y DEENREZESA TS
N, ZONAIIRHH TETRIID VIR E L THEINLTWDS
(KM, 1999; AH,2010).

F 72 RSN T O IR EAEY) OFHA CTlE, 1951 HE05 1998 4ETT /L7 7 )b
7 AR L TR IR E o m EME SN TWD (K, 1999),
MEHELTIZ, 72—k ¥ — B LTGRO T Ennd 5 HENT
WD FRFRIE I O RISy Bl 7o B OB HERE L CAEBENBIE S, #RICR
> T- TR TIEZ O oy Atk S IR FaBH 72 3 0 A sl b e W IrbAiE ) & L Cor A
SHTWD (KH, 1998), —FH T, EEBLUSNTOAEFTITBLE S L THRN
(BRI, 1991), KRR TIL, BRHOBESZEHMTT AT 7 L7 7 ODAEFN
MERINTWDEN, ZOHMAOEITD Wb ED & LTI TIN5
(R BREEETIATS, 1989), F 72 (LIRIZI W TIE, #7048 HR X
HINTWRWb DD, ZONHIBITRFT CATREITD /W E LTHE
STW5D (EHE D, 1987),

Flo. BDBREIZBWTT AT 77 71k, BAREROERMEZBEE LT
EMSARVEIC B % RAF T kRl 2 AR ARHERE (Taraxacum spp.) & A 4
AT T HF VT (Solidago altissima) 75 E D L 5 I ZMEHIF AL & L CTIddE
STV (HARARET (W), 2002),

bz ko, 77707 7y OEFBITAARSHTHEINTCEY ., 1t
WETITESF L TVDEVWIMERDH DL L OO, DABITRETN CAEE &IX
WIRNE ENTVWEHENZNZ LD, ZTOLEBFBMITEENTHY | 54
HOP A X HZEERE RO TIERNWEZ X B,

2. ERRVESMCRT 2B —EERFORERE

TNAZ7r7NA77id, BAEGENELS, IVVTAREDIX IV EE
BT, FOBHELEmWI ENnD, HEOLE] LT TWDS, £,
B IEFOIELE N WHE TH Y | FdITHT 1,400~1,200 D kv a O@EBFC
FLEOEEE LTHASNTOWZZ ERERINTEY . ALITHT 400 Fi2F
U v lZ, ALITHT 200 FFIC 7 —~ 2 a8k L, PEASITALITHT 126 Fi2m 7
DRNVXARAZ U HBENOIRE LT EEZ BN TS, Dk, 18 tHidE T
23—y "R T 7V I~ ERTLHE L HIT, 18 HibFEIcT—r
NS EEAET AV A=A TV TR R =ma—V—TF 0 R LT,

2
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BER b RIEDZNALT A ) I THREEDAKRIL LIZ0iX, 19 ok
2> T THD, ABICHLIEEMNTHD, WY 7+ V=T FilZF
&L i U THEE AR Lo, 0%, B A~OHIERITIX, Mk,
MM, BetE A~ OISR EOWRIZRFRZZ L7225, 1958 FI2iEH
A~ BH C O 4B m AR 23 va i e ik &2 [R5 & TIZIER L7z (24T, 2010),

DD E AT~ SCAER (1716~1861) IZHENH Aoz Envbild
N, FEEM BTG 7T A (1874) 12T A U A bAbEEICEA I N=0
DIRED T, Wk LI-DOIXEE (1945~) D2 & ThHD (LE, 1987, 85K,
1992),

TNT 7IVT 7 (M. sativaL.) DJET % Medicago J&1E 80 LL EDOFEIZ K -
THERL S dv, MFEYE CEEE DR & BIEME T—HFEAEOENEET D, 72,
BARANIZ RSO & EEIER O AT 5 (Small and Jomphe, 1989;
Steele et al., 2010),

TNT N7 7 BEFELEOMET, BHROERTHEKSA TS, Zhb
OHFFEIIFE UM EZH L, TNENTEDICRMENFIRETH D (Quiros and
Bauchan, 1988), M. sativa LAZJ& T % #ifE & U CIXHiAE sativa, HFE falcata,
il coerulea o OVMiFE glomerata 753 % (Michaud et al., 1988; Quiros and
Bauchan, 1988; USDA-GRIN, 2007), X T, kil L7zdifEOLRUZ LD AT
TR CTdo HHEAE x varia, HifE x hemicycla Jt ONEFE x tunetana & M.
sativa LIZJE LT\ 5% (Quiros and Bauchan, 1988), HiLfE D/ EIEUEI I,
KOGREICE D, P TIKSHEE SN DT VT 77 71HIE & A LD 45
KD M. sativa L. ssp. sativa (LT VXU~ IAY L SKIET VT 70T 7)) 125
FASND, HAEFETH D 265084 L <X 4 F5KD M. sativa L. ssp. falcata L. (=
AU~ TAX L FAET VT 707 7)) [XMFEME, iM% O O B AR
G & LT M. sativa L. ssp. sativa D hFES R IZFIH &4 TV % (Quiros and
Bauchan, 1988),

3. BB, BIEGE, MEERBRUH®R

TNT7 77 7 TR R TR FIE SN TR Y . £ OFEFmiE 3,200 77
ha T& 5, 3B Tid. 46K T 1,190 75 ha (41%), 2 —12 » /T 710 /3 ha (25%).
FAK"C 700 J7 ha (23%). 7 27 C220 JTha (8%) E#Hi= AT 7 U H (2%).
FET =T (1%) L7xo>TW5 (FAO, 2009),

KEDIZIFETOMTHEE SN TEY, TOFHEEHFIETRME, KR,
TEEDREIREE | HER R OV, fRE R HIREIC L K& R D (USDA,

3
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2007; USDA-NASS, 2010),

BAEDALHEE T OHEEHFEITK 12,000ha FEE & 72> CTWnD, AINLIFE T
DFEFIL, FERZE 1 P 4720 OB EREREN D 2N 2 L b o> TRE LI
ERES FHFOTEENOHEL THFF2,000haffE & A b5 (fakt, 2010),

ORETOT VT 707 7 OBITHREEIZLLFO LB Y Th D, #EREIX
MIEE EEFEDDH Y BHHTH HILE TITERE S, BITHLIHFET
FKFEE TH D, HHEEITAXAITHEE T 1.5~2.5kg/10a, 1 BT L O
JRRE T 1.0~1.5kg/10a Th 5, S 10a H7- 0 25 Skg, U & 20~30kg,
Y 10kg ZHEE LTWD, TILT7 7 V7 7 OFFFTIB D TIIMEES R
RERBETHY , HEEODIWZ W, BIfED O 5 B 5 BRE & K4
HZENMETH D, X0 EY [EETACHERE TIEE 2~3 ([, BRI Tk
4~8 B TH 5, A BV IINEKETE 10%H a7 & S TW=d, FEidEn
FUHRINEDFENPHERER I TND (B5R, 1992).

2013 FED DO BRENZ IS T 2 AL FE - O A RITHK 58 hoThh | &
OWNFRIL, KENKI 390 b, A XV THK150 by A—AFZ U TR
HI28 Ry 7T UANR 14 hrkiroT0nD (UIEA, 2014), £7-. 2013
FEOLRECBTLT VT 707 7 I— VIO Ly FOlE AT 8.1 /7
Ko THO, TONRIZITERNKIAT TR, 7T AN 14 5 b,
KEDRKI 08 TR, AXVTH0T TRy, AL U057 Ry
Lo TS (WHEHE, 2014),

TNT N7y ODEXETEAE, B I ROANVT T LITER, A
AR e LTHEL, Fa—7, I—b (EEZHELZH0) OF CHIA
STV D (A, 1998),

T, TAT 7T 7iE, EERRBRTIEARVS, B REFHBAN
K OEERFE E LT MIFIH &4 CE 72 (Boraand Sharma, 2011), & RZ
LDWHBEED 95%LLER, A7 T 0~ GEELOL) EMENRDT LT 7 b
77 DMEDOETH 5, ALK TIX, TIAT 77 70F DM OEYTED 27
U MBEMMEEIE S B EFEELEME CAFRRETHL, ZNHLDOR
MO MCXAIEEREIL 1 FIC 820 g OHEIHO LKV ELEMEESND
(OECD, 2005),
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4. AEHFR R CAERZERRME

A FEEARRRE

TNT 7T I3 AT D2 FEORFEFEHTHY . FEITEITA
AL, ZLDBHE3INENSLRD, BEL RN THY, HRKRTIEDD
D HA7FET % (Teuber and Brick, 1988), B LIX T 50~150cm (2L, %
FZ WA T 50 RULEAT, 2 BIFRICOKE (crown) 72 HENT 5
(Fick et al., 1988),

HESMFRIC X D IRIRMESBA RS ESETH S, BROKRIRMERER -
IR T TR F =R EE MDD 020 D ITHREPIR A~ 2 i
HZEICEY BT EID (Sheaffer et al., 1988),

RIRPED B WAREF SRR IL, RO H - RIRSME T CEFRELITIRIE
T2, — 7 TIRIRMEZ Ff 72 70 WARES S FR I IR T o R el 2, MFEEMEITR
MRIHE & B L Tl Y | M OBAMEEZ RET 55D Th s, Kk IT 5
e ORI & PRI ITTRVFABEAY 8 % (Smith, 1961), ITAEBIYE S 172 i fl
TIIRIRME & MHEME N RSN TR Y . #A - RIESRFE T TOAERT LI E
DA[EETHH ., PDOMBEUEELF S TWVHTEOEWVWIERGELIL TS
(Weishaar et al., 2005), 7235, KEK PRI FXIZBWTIE, TAT7 7407 7D
P SER RS SRR I IR IRIRME (fall dormancy) M ONIFZEMEIZ X - TRl & v C
WD, BABRIRMEIZ 1 05 11 £TO 11 BBECTRMEL TR Y. 1 IEKTIRIR
PERSTRVNT & 2R Uy 1L EERCEIRIRME N5V Z & 2R T, THIEMEIZ 1 006 6
FETO 6 BMETHAIL TRV, VITENMFEEZ R L, 6 XM 220
Z & %7~ (Putnam et al., 2007; Hancock et al., 2009),

TNT 7771 4 (FETHY, 8 DOYMIKE 4 By FF-TWD
(2n=4x=32), IFEAEDT I T 7 V7 7 IZEBFARAFMAMETH Y | IERTHE K
OVHERR 5824 %2 7k~ (Cooper and Brink, 1940; Wilsie, 1958; Hill, 1983), P& 3£ 5 f
DR IINT ZIENRERE L THE LT IRE LR OEROH AR E
HRART A Z LIS X 0 1EBN D, ZDHEIC XL 0 1EH Sz FEIT A RS
fli LRI D, ARGLTEIL, EEOBEMNERRAFEOZLMEICIVIEHLT
WA=, SRERFENOERIT R 28R TR A2 D, 2R RBIEE 2R
L., — A HEE 3B IS [ E S 40T 7Ze0y (Rumbaught et al., 1988),

. ARSUIET AIREIR BRI O S
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BIIE, TV 7 7V 7 7 D43AR « AR I T B 2 O I USRI ZIE R E &
A, AR 30° ~60° | FIME 200 ~45° O#IFH, FHERIRN A O IR T-12
~10C, X 16 C27TCOHFHATH D (85K, 1992), 7 /L7 7V 7 7 FEFK
B AR OB &1 250~1,000mm OFEFHICH 5, DO EITHER - KiE 5 A
TTINT 7T 7 OSAAFEIZA D2, DR EOFERFEKEIT 1,000~
2,000mm TH Y HHRGICATT VT 7 V7 7 ORI T REO X 9
DWW IS 72 720y (857K, 1992), TV 7 7 /v 7 7 IZFRRIE D
MCThHDHimH, e PIEAKOH D L Z AT ST, ko BVt
e (BAK,1992), 72, T 7 7L 7 7 IIMEE L OBAIZTIW -0, Mk
DIPTSR T AN B H, BEO R TITR b K7 T8 % I 7
il 3 pH X EIZUTV 6.5~7.0 TH Y | BerEHIEA 8> (-85, 1987; &
K, 1992), #EFEEHIT, B E OHEITARFEEKIR 9~11CT, Bz o
Bra 1L 20CHilE & Svd (857K, 1992),

TNT 7T 7 DYEITHER & OFEIT LT TRELZITRT <,
W DER K OREITHELZ 723, I OERERICK T 2 MR £ I35
o b, M ED 2L S 2 H 5 (Canevari et al., 2008), FIHIAEF O
TE A IRITHERBIBRIC & > TEHERFFIZEY, Fibs 2 4 H DA T8 MR
2% EWEDA T D (Fischer et al., 1988; Dillehay et al., 2011),

T, TAT 7T 7 IXBKERED TR A IR E 925 2 &
SMFIEIZE O BNHRRIEME S L DO LEZ S Z b, DREOIR
A & BAE H3EIC I3 S vy (RBF, 1987; 4K, 1992; &, 2004),

LR T, DREICBWT, TIA 77 V7 7 BRI AEFET A0
(2T, ) 72 1 E 53R KT O RO PR O e (i | 8 8) 70 T8l B & OVFEAE,
W) e MAERINGE O FEE Wz BT, BRI MR RNLE L 22D (&
K, 1992; Canevari et al., 2008; UC-IPM, 2010),

N HEMESOTEANE
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=. BRI IHIIE O
©  FEFOBURIME, Bofidkel IRIRYE K O 4

TNT 7T 7 OHFL 2~5 FRBERICENTE Y, —#H72 Y 3~5 Kid
fif-% ©-> (Viands et al., 1988), #&/ L < . ZAMEDFEEL MKV (Quiros and
Bauchan, 1988; Viands et al., 1988), HARRE FIZB T D7 V7 7 /v 7 7 OFf
THAIRENTH D, T/VT7 77 7 OFEITEENREG L MR35
NCToHDHTORTHART 45D Z & 13720 (Van Deynze et al., 2008), J%#FE 1
EELT VT y T 7 BEELE L TEMICKR B SND Z LI XY - EUE
SNDATREMEIL D 525, A v TORPESREIC LD HIC LV IERT 57
DFEADYLE S D ATREMEIFIR 4% (Van Deynze et al., 2008),

FSCAFE 121 U TR RN % [ < ANt O DS TE R S v, £ D
G X R THEURERIAEAFTRE & 72 D (Bass et al., 1988),

@  EBERBHOERW N HAREIICB W TR Z B4 L 5 A8 0T
PRE DN D O H

TNAT AT I, 1IZSEKE - MTTRITFEALALNAT, Zhbil
Ko TR 2 5 FIT 720 (85K, 1992), T4 7 7 /v 7 7 3RO M2
I KR (crown) Z T AUIEFEEERL | HREFRE CEAKT 5 (Undersander et al.,
2011), BREECARIZE 2 DN R DA, FEDO 7272432 (shoot)
DOFAEIZFIH S5 (Sheaffer et al., 1988),

@  BIEME, MIEPEORRE, BEAMAEMEOAEE, ITiRE AR & M X
BT RI 7 AL LR Z2 AT 55813 CORE

THNT 7T 7IZHFEAMEETH D . M O FITIIMAEIC X 242
BNV ETH D, BAFEZH T, EMORIFERMMET L, EF2AEmEME
WEZ 5T, MOEFTEIICI D MEZH & i L THRFERBDT 5
(Cooper and Brink, 1940; Campbell and He, 1997),

TNTZ 7N T 7 ERMEARETHDLIEEZEXONDEREIX, Z2H4LD
Medicago J& D M. prostrata M. cancellata 2 (X M. saxatilis D 3FE Td % (Lesins,
1961; Lesins, 1962; Lesins, 1970; Quiros and Bauchan, 1988), L72>L., £ 5 3

7
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HOWTHHbBREICITEA LTV (KIE, 1999; KiE, 2003),
DRENCH AT D Medicago JBIZT X Tt THY ., LLFTD 8D H
ENHEIN TS (F 1, p8),

5
INEO 8 FEINTNG FEETHLN, aAYTUTY LT
X3RRI K » CT—HFAE I SZFEA L OFEH S H D (Small and Jomphe, 1989),
B, ZORTHIBURNCRH D ZENBIIV IV RPary Ty
~IYTO2FETHY, FOM 6 FIXINRLIBRIZFEFbiAE T,
10
F 1 DOREICBET D Medicago J& (KAE, 1999; KA, 2003)
A (F4) 7 B, BRAEH
v~ 3Y T (M. polymorpha) 2 E O OERICAET
X LU~ AY L (M laciniata L. W DZE X IR D
B4 M. polymorpha L. var. laciniata)
NP U~ IY Y (M. ciliaris L. FRZS) NIRRT CHRREE STz
B4 M. polymorpha L. var. ciliaris L.)
7 A< X7~ 3AY T (M. orbicularis MHET< DZEEHICAZD
B4 M. polymorpha L. var. orbicularis L.)
ARV T IAYY (M lupulina) RE O OB, EAICEFTT
va)
TV XU~ AY Y (M arabica) FHARICHIZA NS
a vy~ AY T (M. minima) RRFIUTAIINNZEF
H N ~< TY Y (M. truncatula) 19954E 2t 6O T O N E THEE S vl

Medicago J&DZFADFE L —FADFE L ORNTIT. RMEEZ T 5 K7
EWERIERENAE L TR0 . ZFAED Medicago BT VT 7V 7 7 & —
15 LD Medicago J& & DI TRHIRZHENE X 702 LiX, < OBFFEIZED
HEFonTtnsg,
FT . —FAED Medicago JB AFEM: T 5 DITx L, 24D Medicago
JBIXMFEM: T, DO OBRIZIINT 72 EOEMIEE T ERELE L35,
Flo. TNAT T I LTI, EEE R ORI —FE D Medicago
20 JBLED ZENRMDIT IR o TN D, TAT 77 7IiE 4 f5KT, 32
RKOYPREEF> TS, LL. —4EED Medicago JDH ThH X2
TR M. rugosa 13 4 5K T 30 RO YR A FF D | & DALD—4E D Medicago
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BIXAET 2 KT, 16 XX 14 KOYAKREFF>TWW5 (Fryer, 1930;
Fridriksson and Bolton, 1963; Bauchan and J. H. Elgin, 1984; McCoy and Bingham,
1988; Quiros and Bauchan, 1988),

é%’ Medicago JEDSFALDOFE L —FALDE DM ORZHMETIT, ZhG
AIZICBE N Z 5, —FED Medicago J&D M. arabica, M. orbicularis
W M. lupulzna ZHWT, TAT7 7T 7 & DORMERAB BN, R
#BE N2 -o 7= (Oldemeyer, 1956; Fridriksson and Bolton, 1963), 7 /L7 7
N7 7= VORIORZHEIZDONWTIX, TAT 7 V7 7 DI N T~ =
YUOHBIZZHM L THIEMERERALON N ERfHERINLTWD
K EB, 2005), B X =7 Y 7 KkOM. disciformis DIE¥T. TV 7 7V 7 7
DOFEFIZIBWT, JEMEMRET 27~ L7 (Sangduen et al., 1983b),

TIT 7T 7 & M. rigidula X1 M. blancheana DR DO AZHETIL, k5%
\ZIRD AL EE A3 EE2 X4 (Fridriksson and Bolton, 1963), 7V 7 7 V7 7 &
AX2T Y TORMEERTEZREOFEFTBROKRBPBESNTND
(Oldemeyer, 1956; Fridriksson and Bolton, 1963; Sangduen et al., 1983a; Sangduen
et al., 1983b), ZALHIRDAEFEILIL, WRFLIE L OO AT O I AR
WAELT, MAOREBSOMAGNIROND Z LICEV5EEI D (Cooper
and Brink, 1940; Fridriksson and Bolton, 1963; Sangduen et al., 1983a),

ZELEDT VT 7 VT 7 & —4EAED Medicago J& D AZELDOME— D AL &
LTI N T 7 e hFXay ) lDoZigEsn<Tind, LnLR
PO, ZOMRIIARTRTH Y | 15 DT AERE DO YA REIT 30 £ D 64 K
& NETE T -7 (Sangduen et al., 1982; Sangduen et al., 1983b),

Flo, TVWIT 7N T 7 Eary T u<wdvrORHECEL T, RHfE%
Bl T2 o508 EDH5 (Southworth, 1928; Fryer, 1930), Z @ 5 H Fryer
X, R THEOLNTZEBZ X LN TV R 1T, EEBIIFEPAAZEZHm L
TCEIFTOREEMENH D Z & 27D T e (Fryer, 1930), € D% OAF5E
ICBWTCT VT 7T 7 LaXY T o< 3y ORMENRAR LI, E2THE
WUZ#& > > T b (Oldemeyer, 1956; Fridriksson and Bolton, 1963), T %N
HBELT, 7A A LG0T, 7T AF REOYRERT ) AigfTicko, 7
w77w77&:fy7W73%/@W TESHRBIMED 720 2 & D3
BEINTWD (Steele et al., 2010; Chandra et al., 2011), ZMNHDZ Enb, 7
NT 7T 7 aAy T~ IdY T ORMMEEGT LT 5 2 DORBREER
IEESN. T T 7 AT 7 axY T u<I3Y O CTREIEREZ 5720
EEZILND,
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UbDZ &b, DREICBWT, 7AVT7 707 7 Ol LT 8 fl
D Medicago J& D HAEDFER I TWDHN, 2D 9 b THIT—HFAED Medicago
BTHIHTDICEELEDT VT 7 VT 7 EMTH LI EZ SN, ZhlL
HNDOTFE (A AYTOIAYIN)ITONWTHET AT 7T 7 EORHENRAET
72 DREFIZITE > T2y, Ko TIb 8 FiD Medicago J& & T /V7 7
VT 7 PEBRFRMETICBOWTRMET 52 Z LidhnE B2 b,

@ AEBOLER, falk, IR, B ITIE, TREGEEE L O b

TER T ERIR THEAR 32um THY . 1 FEH T2 2,500 KLDOTER I FEE S
U5 (Viands et al, 1988), fEOH DM OFMmiTB LE 2 HETHD
(Hanson, 1961; Viands et al., 1988),

TNT 7T 7 IXBFEAE A R T MIAMAES TH D . EIT T NTF
NF Y ANFROIYANFEELMHEANE D & U TR X > THEFERK
S#1% (Lesins and Lesins, 1979; Quiros and Bauchan, 1988; Barnes and Sheaffer,
1995), BATERAIX 5~6 H TH 25, BB OFEIE « WEITENZ L > TEBEFNIC
O BV AERED i - B H L BB RSB Z R < T2 (K 1, pll),
Z ORI CHEEIIZWRE N 2R OICE D, ZIUIMMFEZ R 2 MHERICT D720
DOIET, U v BV 7 EMEEND (Vansell and Todd, 1946; %7, 1987), h
U B 7% HEITERICH DR BEH SRR D, LTERn-> T,
HANZRHIE LTz R LIAMC X 2523 = 5720 (Vansell and Todd, 1946;
Bohart, 1957), fE & AT HGEIET VT 7V 7 7 F U RF 72 EOZH
RO EmWERE NBNCIZHITHT 2 L TRFEZ/ WD, R, 77
7V 7 7 TIERBEISE - 57220 & & TV % (Viands et al., 1988),

10
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1 TAT77L7 7 iEXDEX

BT a-B A, bR, - EA, d-EEANRLTH D, ZORTIIAEIETE

IZRID HAILTERY | RRIFLTU2UY (Teuber and Brick, 1988),

11

GEINY
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BB X DI OREEEBECBI LT, KETEBF~— P —Z2FH L
TREBRMTHOINTWD, REBIEY, REBHCE A PE 3 ) OV N 235 &
TEIRE L, 1B S ORREEN 0, 20, 40, 60, 80, 100, 200, 300, 400,
500, 750 M Of 1,000m OHSICFEFH A2 HEE L, GS (Z V¥ X U ARERE
57 ~— A —OF I L0 OFRBERREZ T L7, 2 OR5%, R
FH BB & LA, FEMTRD S 1,000m (238 T 6 RRHED R X
iz, £7o. SSHMERITMEAEIZE L 0 IS TE L L ANEBIEE L 0T
KIFBIEG O NEVMETH - 7=, £72, /INREIES TIEAERTED 5 O
23 200m F T TARHENZRD B, 200m &8 2 7= 5 A I TR O B m
-7z (St. Amand et al., 2000),

B3 OREA A pE 1 E 3 & WEAPEIZ ) B OB OREIZ SV T, 2
DTHOIN TN S,

2000 FE92 5 2002 4RI 3 DD PEE OFE--EFE IS & OIER RISV
THRA 2Tz (Fitzpatrick et al., 2003), EFTRIE 2000 FFOFAETIZ 1 =
— 51— (£ 0.4ha), 2001 FFDOFHA T 1.6 =—H— (9 0.64ha), 2002 FEDFH
ETIX1 =—H— (§0.4ha) TH 7=, FBH)SIEMIRE TOREET 500,
1,000, 1,500, 2,000, 2,640, 3,960 &N 5280 7 1 — b (I 150~1,600m) T
boTe, HEDOREE., LMD O OBEEEN 2,000 7 ¢ — & () 600m) F Tl
RHEDSTRD HALTZAS, 3,960 7 4 — b (£ 1,200m) & 5,280 7 ¢ — K (9
1,600m) (Z31) 5 ZHMETFE D Hiv7er > 72 (Fitzpatrick et al., 2003),

F7o. WOEAEIZSEAHHE. 165 74— b (50m) BN 7-FEAPEITS
EREFHE LIS AORMERICOVWTHHESN TWD (Teuber et al.,
2007), AERTED O OB 165 7 ¢ — F (50m) 225 615 (190m) 7 1 — b
ET,50 74— MplTH 285 L, RMEREZTE LT, TORE., 365 7
4 — & (K9 110m) DOREEIZIIT L 53HEZR1T 0.1%LL R Td o 72 (Teuber et al.,
2007),

St. Amand 5 (X RAPD v —7—% W=l C, ZIENE LD RELE
THNT 777 XEEET IV 707 7 06 OIEH OIRE KK 230m TH
ST LA LTS (St. Amand et al., 2000), ZIEE BREF > HAE LA
WNIFESAE & B L THHWZ ENEZ B D, S HIZ, ZIENE LT
SEF LMY OEFTEEIIMENZ ENSEMIAE L TORE T DL
#2515 (Hammon et al., 2006),

FRL7ZE51C, ZNETICSEIERSEMITEIT 288 O R RKAREH R
B HE SN TV D,
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A, RN

~.  HEWEOELAN

TNT NI FET T 70Ty BRB R P E R 2 IS E &
BT HZERMLNTEY, AR HEOREILAEICIVEEA TH D
(Chung and Miller, 1995a; Xuan and Tsuzuki, 2002), 7 /L 7 7 /L 7 7 Ok % &
te THE S D WITAKEEMERI R IC N T, TV 7 7V 7 7 DR R OIR O 4
EORT RO CICIROIEEDOZALNRD 5T 5 (Hegde and Miller,
1990; Chung and Miller, 1995a)o TIVT 7 V7 7 DJE 20~25cm OFIFH TIX
TNT T 7 BIRL O OMY) O E 2 & 4025 (Jennings and
Nelson, 2002b), HZFEHEIZ L D E/REEIIK & KB R OV EE 2 Frg &+
LA AEBREIC L DBEAFEE D) TH 5 (Jennings and Nelson, 2002a;
Undersander et al., 2011), BEHFmORHHFIIEEY TH D2, #hiAL% 2
P (Tesar, 1993) 7% 6  H (Jennings and Nelson, 2002a) & DHERH 5,
TNT 7NT 7 e G LIt I~FET VT 70T 7 R LTIBRO B R
HFEOFRELITIT— BT < | BREEEIA & A PRAHI S A Zh s ORI E
?éﬂ%ﬁﬁ%ékéhfmé(%@maa@wmo

Fio, TAT7 707 7 OMBLERHIZOWTIE, F=20 U, XA, Vb
H LKA F LB THE I N TS (Hegde and Miller, 1990; Ells and
McSay, 1991; Xuan and Tsuzuki, 2002; Ferreira and Reinhardt, 2010), 77 /v~ 7 /L
7 7 OMUEAEH O 58 SITMRRIC L - TRV HERE D b O & KEEM R
DREITHL R D Z ERWE SN TS (Hegde and Miller, 1990; Ells and
McSay, 1991; Chung and Miller, 1995b; Chung and Miller, 1995a), %&. ZEZEAHR
OIS OFH Y OMEEAER X, AR, RO OfhH) O 882 1Y)
DOMEEH LV H5RWZ & 23 E STV % (Chung and Miller, 1995b),

TNT 7T 7IE ENDEOKEMEE D A ZH &k OMEER I
BEIfR L T2 AlHEME DS /R S 4T U5 (Dornbos et al., 1990; Chon et al.,
2006), =D 9 B AT 4 JI)VE L (medicarpin) [TRA LT VT 7 L7 7 H
THERENIWETHY ., TILT7 7 V7 7 OB DD 33880 S iz g

IZIFET D 2 EBHERENTWD, 72, AT 4 WA E L OEHE~DOFMN
TINT N7y DEOEBHRELEH T ENRINTBY . TAT 707
7 DAFFESL OMBEERAORRME & L THE X 5TV 5 (Dornbos et al.,
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1990), £7=, 77 7 NT 7 OEIIKT HAEBREDREZ A L 7255
RN Mkx 127 = 7 —ALEWH B Z K OIS EH OJRIRmE & LT
AP 53TV % (Hegde and Miller, 1990), LxL7en s, ZHETIZT LT
7V 7 7 O HFEHE KO ORI E IR T 285 m 3 Ty
(Dornbos et al., 1990; Chon et al., 2006),

k. Z OO H
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