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oo FEfE O OB ORE K BB W G E

Rk 16 427 A 14 H

R K E R E 8 E2
R OKE /M AT K
K4 BAEVUH L MEASH
HEEH RFELHEARE R A —R A
T AR X EREE 4-10-10
SRE L E L 8F

BT MHARICOWTRRZZ T2V O T, B2 BT oM O HHIIC X
LM DSRRIEDHEMRIZBI T DIEAH A KB 2HOBEIC LV, RO LB HFFELET,

BB AEWED | BRER 7Y A — MET V7 7 V7 7

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

(J163, OECD UIl:MON-@@163-7)

Bis 2 AWED | OIS 27200 H, Fas, L, RE, &
5 HEONE W M OV EET N U BICATRET D172
BT 2 A& O
5B—H SO A




/EII%AQ

1

A SHRMEZETMEOME

AW ARNERCB O RHmIZ 2 72 0 IR L 721

6 I EDJE T L0 HF EOREICE4 5 1F

(1) ¥ EOALEA T RO E RBRERIZ 31T 2 Akl

A. F&:TAT7 70T 7 AT XRy~ay gi4 0 Alfalfa, Lucerne 4 : Medicago

sativa L.

CIEEF ARNCBRT DS AM Y Th D Medicago BICET HT AT VT 7
(Medicago sativa L.) OB RERARETH 5 R2336 2% CT. M. sativa subsp. sativa (2 &9
2o

. TIV7 77 7 (Medicago sativa L)DEJFIT/NT 7 N T Aa—=R T M
JAZRZ L AT EBZBNTWD, TORMPMERE, L7 7V 0, PR,
d—nm o, vRUT e U R REIZER Y EE LT,

7 V7 7 V7 7 (Medicago sativa L)IZEBAVIIEZICRHEFRE TR U2 H 5
LEBOWMEIZ L > TS NDETH L, MHEOSBFERETIEA, KOREIZ X
L MAFTIRSHEESIND T VT 707 71T & A ED 45{KD M. sativa L. subsp.
sativa(L 7V Fd U~ I WIET VT LT NI ND, TAVT 7T 7D
EALFE CTH 5 2 58S L < 13 4 51K M. sativa L. subsp. falcata L.(=2 7 ¢ 7~ =¥ |
WAET VT 7 VT 7 )L - iR OBEEPR & LT M. sativa L. subsp. sativa @
R BRICHIH S D 1E0, —HOEGHI(I T2, XU 7)) TI/NIBIZ IS
W CHEEFIH S Cuwvwb, M. sativa LIZIET 52 Do difE & LTl subsp.
glutinosa 23 & %, = O, Bijah U 7= 3 FFE A & 7R FE 12 A HE L 7= 28 MEFE (subsp. sativa
& subsp. falcata L. OB D AZHERE T, I T V7 7 L7 7 LIRS M. sativa L.
subsp. x varia %)t Medicago sativa L.IZ& £415,

ek, TIT v T7 7 O43FEE LT M. sativa L. falcata L.<°> M. sativa L. x varia(5]
4 M. media Pers.)Z M. sativa L. & (35O E T 55 8EL H 50, EFTIEIND
& M. sativa L. sativa DRI IR 22 SR BERRIE 23 72 N 2 & v B & L TR T
W5,

TIVT 7 VT IIA R UEIN DR SN EORE L Wbl TWb, g TV
77NV T7 7 OEFIZIZEEOREL D, FRRM2 5D B 1DF/h 77, b
FUARAA=N T TIINT TCOEFREMENS I —a v edb T 7 U I ~JER L, T

2



g —mnr w38 M. sativa L. subsp. sativa D5 & 72 > T2 R TH D, o 1 OiFHR
7 VT IRPED M. sativa L. subsp. sativa TV | MIETEZEIRR, AT LR~ b —F 7%
ElH T ot BEEER S LTRSS TWD, 20 X851, IR v7- Hiik
D 2 FHLD M. sativa L. subsp. sativa 237 /L7 7 /L7 7 O EAKRER E ShTnb,

M. sativa L. subsp. falcata L. & o7 U7 JHPE L E 2 v, XU THRIGEHN S =
— oy NHUECE TooAn L. M TR, 2, BT VT 7 LT 7 BT D
R TN D FEEARE IR & U CEHEREE 2 R Lz, M. KETIE 1850 4 &
DTNT 7T 7 PEEL L TBASH, BARERNLY b5 0T KfE THREsE 2
ITONTWDN, BEHEREY 2 MIEXT AT 707 7 OREEIER N,

DRETIE, TA7 707 7 IIPBRPHERE S L TEAI L, REOFEHD S
LD E P H I Z A < AL LTz & Wbl T b, EEICEDAFTNBILE SN
ik & Uik, B, BKE. §RE, =, fE. 5. EE. RO DOBREE0ZEH
B2 ERET onb, 72, ZNOHAEN LT VT 7 L7 7 DR ARED—
il e LTl BB R, AR, S EEORICEA SN BEEMHEREAR
FET)~DIRANZET LTV D,

L2, £O—J TIRRY:, BMOKER EMERERY, 2R R SR G R 3
) L CIEWNIZ AT % Medicago JEEDIZ DWW T OIF#RZINE L7/ R, D EIC
HELTWE=0IX, BHEIEICEBT L TCWEREZRS &, Wb —F4ETHHE
P v < I T (M.polymorpha), = X7 7~ =¥ (M.lupulina), Y F~=2
¥ (M.arabica), = 7~ I (Mminima)D 4 FEO AT, 7/ 7 7 )V 7 7 O HAEITZR
D BRI,

bzt X, 77707 7OBHEITHAREH THRES N THDE DD, G
BIIEIZ L > TUIAAEL L TW NS ThWaEFILH DL Z L, £0
AEMITEENTHY , FEMOV A AL ZIEERE RO TIEERVWEEZ LN
7=,

(2) e 11455 o> JRE sy OVBRR:

A, TNAT77 N7 73R bEEOEROEWVRETHY , BAEFENELS, Iy
AR EDIRXTNVHEET, FOEEELENZ END, HEOLF] EMEE
NTW5S, T/V7 7 /b7 7 134 TCHT 1400~1200 4D kLo DOEBF CHRE Ofkr & L
THHASNTWEZ ERRRINTIY . ALICHT 400 DO F Y v Fiool 200 4
DOu—v~LEAIN, FEANIAICHT 126 FFICr T O MVXF A X GG E
ASINTEEZEXLNTWS, 20k, 18k ETICT —m oy R X0db T 7 U &
K3 5EEbic, 18MUUBEICT—a vy o @t T AV A=A S F VT KD
Za—U—T REEA SN DR EA TR~ SUAER](1716~1861) (2 HH E 2>
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B ATz EWbiL b s, FEEW 7235 1 ZHTG 7 (187427 A U i b ALIEE I E A
ENTZONEE Y T, HXLIZDOITEE(A945~)D Z L ThH D,

KETIL 1997 AT V7 7 v 7 7 Bl & 2 3 A FRHCE & ORI L - T, &
WZH Y T HN=T, aaT R TAXR, TAFI, BV A IV Ty, IRV
B, EBET AT TAD, J—AF Ak XU NANR=T U RETa R
g4 AT D 13 M A& HINT 2,300 T =— 71— (% 930 /7 ha)LL L CTHE; ST b,

7. OBETIE, BE, AEE P OISR STV, TAT7 7 07 73R L
DFAITHFIL . TOFHITIZL K OFEBOMEEIMRALLT VY, TO, FERA]
N OAEFTR M ZE U CHERDBLETH DL, L LEDE ZABERIZINEET
HHZE, TIVT 7T 7 IR EDIRD TOR k2 IR &35 Z & it
PEIZEWTHENE DMK < . DB EOSIRZIO SR8 S 20 SRR E o # L =
6 Z OFEFHIFEITE L% 9,000ha fits & & FE W K LTUauy,

TNT 7T 7 DEBETEAE., EX I VKB TT AIEH», T ONHED T
FIZHAMOERE L THE, Fa—7 I —/L(HEL B LI2H D)DTE THI
ENTW5, £, TATZ 7 AT 7 « A7T7 07 MEFLLL)ARNE L THLRIA
INTWD, M, WEELTOT VT 77 7 fT & FF L0 LHOMF TldfE 1
HAMA KRIFIZ R e > TV, BELR LHORE 113K E: CRERTE 1 & 1380
S CHRELL LEMA & UCARE - il - PGS TV 5,

DOREIFENFEASERE - L THRE Fa2KERFI80 Fo), 7T A (K4 b
)N ZELTA—ARZIUTHI L B BEALTWS, TILT7 7 /L7 7 DR L
LCOFEIREL, FRIR2FEIZTATZ 7T 7 I =LA KOy h&F 20 75 b
VAL TEY 2L 40 )7 ha DFEFEFE IS M3 2, BAcE 4 EIX 72 (59
155 b)) AT FF 2T T M) KEFI LS BT R, A2V 7 (#1095 k)
ThHD,

TIVT VT P IIMAEETH Y . B L CEEHICHEET S & BIERRNET S,
Z DO ENEITECIICEN - ERO R L 13 TR S THE AR A
WD 720, TN THERAICEE SV TWHR,

DRETOTNT 77 7 OEATHIFEITIUTO L) Th D, HREITKIEX &
FEENO, R Th 2 IE CIIRRE S, REFR CIT MBIk E C
D, FETE L — XA BiHE T 1.5~2.5kg/10a, 1 R B & O JRFE T 1.0~1.5kg/10a
THV, 10a H7= 0 225 bkg, U e 20~30kg, 1V 10kg % HEE L L CHEfRdI %,
TNT 77 7 OFFFIZB N TIHEE RN R EREETH O | MO I %
AL, BIEHD 5 L DREEZFIET 572 EOBLENMLETH S, MY [EEI

Vs TIXAE 2~3 [\, BB TIZ 4~8 B Tdh 5, XEY IX5ERBITE 10% WIRT &
4



SNTWED, RITFZENLD BEMDY 2175 FRHERIH TV D,
(3) AEFRAY M OV RE A R

A . FEARRFE
TINT 7T 73BT D52 FEAONTIEEM THY . FEIXXICAEAL, 3
INED G2 D, BT 50~150ecm (2 L, FIFEERNS7- 0 5~25 K, L<ARLE
KR TIL 50 AL EDOEZAET, T BIIRITOE(Crown) 2> b ENLT 5,

7. ARXIIAEE TREARBRIE O S
BE. T/VT7 77 7 D434 « FEF B 2> B IR s IR E S, dbfk
30° ~60° | FEME 200 ~45° OFIPH, FHZIEN L OFERAR T-12~+10C, Ei1I+16
C~RICOHPATH D, TI/VT 7 /L7 7 FEHFEHHE OREKEIL 250~1,000mm D
FHHICH D, DRENTHEE « KRB R TT VT 7V 7 7 DM A DD, b
DAE ORI FFEK EIE 1,000~2,000mm Th Y WRIGZT V7 7 v 7 7 OFE;: A C
ITOBREDO X D RO NHFIT R G- 5700, TA7 7 v 7 7 I3RBIEDEY T
HHT-D, 7 PIEHEKOH D EZAIITE ST, JEKO BV A ifde, F7-.
TIT 7V T 73R L OFEIZET WD, HEEN DN A RIRT 5L ERN D
Do WOREOHTTIdm b IR BB A 7, Feb 58 pH X EICEY 65~7.0 Th
D ERVE A GRS . B HIERE & LA ARPES AR 9~11C T, BEEE o
Ba X 20CHItR & S b,

ERROZENDL, DREO B RS T TRAE L CTHERL L2 EE2 L T2 o
SATHIERT D ATRENEIZHEH TV B BN D, EERICOBEICBWT, T
7 V7 7 BREHEREAL U2 HAI IS STV RN,

N, BT FE DAL

DO ZUFEME ORI TRV Y, BBV T 1213 LT LIS ARSI % B < R a3 O FE iz 73
e S, £ O5A T LER CEAERMAG R E 72D,

@ TATZFAT7FIRESE - MTREIIFEAER LT, ZHIC L > THER
WA Z DT 7, RN 0 B oMt B ERAL SERS IR (Crown) 28 4 U Tl L,
Z DBREITHERE D B F 72 72532 (Shoot) S FAT 5, 19, MHZEMEO R AT T IRk
HIRIEVER TR | BAOBE R - EIREM T CEBENTHAONITRIE LEAICHZ 5
iz d 5,

@ TAT 7T FIEEFERAMEMEOROCIFENALY TH D . AT NTF . ~F
UNFROIYNFELHETRER & L THREZHIZL > THRFERISND, B
{EM61E 5~6 H TH D, BHROFGE « WEATENZ X > TEBE SISO b 7 TErE
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DHER « T L, HEEN R RER 2 < T2, 2 ORI CHBHIZSZMEE ) & Ff
DICED, ZHIMEZREEMHRICT H2208ET, N vy BT LTS,
LILT VT 77 7 iI3OBETITGHER R D7 BRPFHELTH MY »
BT DOREENE VR BENR LN D 2O NME, BN TOBEREZT
WL Z2APET DG TIET VT 7 V7 7 NF U NTF 2 EOZ R OGS0 E R %
ANZBBNNIHGITT 2 & TR 25T\ 5,

TNTZ 77 7 (M. sativa L) & HRZHENRRELE B2 O DT M.
prostrata & M. glomerata ® 2 i Toh 523, T BT HARITITFELR,

BB, 2BELLT, DREICAET LT AT 7 V7 7 OIERBARICIL, 2F
DO FOFHOENGZAT LT D 7~ 2 (M. polymorpha), FHiDZE X Mz
HZ5HF LNy~ T (M. laciniata L.j3I14 M. polymorpha L. var. laciniata), ~ 7~
X/ U~ =3 (M.ciliaris L. 5114 M. polymorpha L. var. ciliaris L.), /5T < OZE
XHICAEZ DT X~F U~ TY¥ (M. orbicularis 54 M. polymorpha L. var.
orbicularis L.) |, £E O RO oEN, EAICAEFTTHa A YTy~ v (M
lupulina), 78 H ARICFICA B35 F Y ¥ U~ I (M. arabica), O FEILITA
JNMCAEBF LTS ar< 2 (M. minima) . 1995 £ 2050 THO MR ECTHER SN
7o B~ 3% (M. truncatula)®d 8 FENZEIT HiL, ZbIERTHFAETHS,
2B, O THIELLRNCEA S -fEIT Y~ I (M. polymorpha), =2 A7
v~ 3 (M. lupulina)® 2 FETH 5,

UL, —H4AELEZH4D Medicago BOM TIIATRMITITXF, /=, H
SRR TH MO OMRBITHER SN TORNENS, TAT 7L 77 & —EED
Medicago JBIZBEMICARBFMETH D EE X LI TW5H, Medicago & DIELL,
SHE. BRESITICBITAT L7 7 A7 7 DFEMEICH L, BRSEIECHIT 5 —4E
£ Medicago B E TNV T 7 VT 7 EDORMEOFEEMEICOWTEM LIz & Z A,
I & OIRZE T4 D Medicago J& & —4-4 D Medicago J& & DO TIX B R HED
ATREMEIEEE L <R REDOZEOWITEE ORI H 3030 6T RN &
WIHOHLDTHoT,

EBZ, TAT 7T 7 & U~ 3Y (M. polymorpha L.) DB DA HEIZ ST,
TINT 7 NT 7 DIERPR U~ TY L OFBICZH L THIEMEMENZ BN
WZ EDBER I N TN D,

El. T AT 77 7(Mosatival) s 3 AT = 3 (M. lupuling) D D22
HELZOWTIR, T b DOHMERE & B 2 B D EARICET 2 3RS E IR ST
WD, HEIRIZZERICARMETH O 2 APET DTN 7oen, b
DHFFEE I L DR OME T2, FAFKIZ, ZAbOXETERY LiFbhni
MWRIT D F~— I —Z2FH L THRETH DL Z L ZHEL TUIWN RN, RY
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WCHERERIE DO L DO TH 7= E I b L, BEMFIC LY BN Tbizd
DD, XMV IR UK T D F I 2oz LTS,

iz, #EIcksE, 77707 7 OFHEBRIZ Medicago J& & B RS

REFMETHDL EEZDND 8T (2 AY T U~IY (M. lupulina) & B X =7
(M. scutellata) z & ¢e) Zky SH, ZO%OMBEAEOBBREBLE LT, 2 AV
T =AY TR AEDORIGEO AR SNTZHOD, a AV Ty~ iEE
L TORMEFI CIEF 2IRIER SN To, - T, aAYTu~vIY b
DRI TOZREDOFHLIGF SR> T,

PLEMS, 7~ =% (M. polymorpha), = A7 o~ =¥ /(M. lupulina) & D
HEDOWREMEIIB 2 6T, SO G LR DTNV T 7 VT 7 & MR 72T i BF
AERITONENIIFAEL RN EE R BT,

@ TERNIERIR CEA 2 mTH Y, 1EH 7=V £ 2,500 kiDL & EAT D, fE
MOFMITH L TH 5, EMOREEEREICR L X, KETHERT VT 7L
7 7 % M\, glutamine synthase (GS)iE{n 1~ — 7 — K& OB IH/MAEZ X HITE %
RAPD~ — 1 —%FfH L TRERD T, 1ImB(<0.1m?)DIERIE T V7 7 L7
7 HRRE LI/ NI ERIIS OB A, GS~—h—ZFIf L CHIE L7-FE R, B
RRHMERIT 4m T 0.2%., 6mLL | Tix 0% CTd - 7= (St. Amand et al., 2000), —J7. —f%
| E L (~10000m ) D FER IR 7> & 11 o BHEE(0, 20, 40, 60, 80, 100, 200, 300,
400, 500, 750, 1000m){Z 12 f& P D 22 HEMERR X (ImX) 5% 1T . RAPD~ — 1 — % FI| H
LAXIZERIT 5 BARZHERZIE L7oE R, feb iz 1000mEfEdL 72 sz s\ T
), 25~35% 7 & WA HESR A 7% 7= (St. Amand et al., 2000), = O @EWASHER T, (1)
BAMEMERRIKIC WK I, RBEE OO BBl 7 ve—rTh oA, BHE
AREVEDFRNT VT 7 V7 7 OFeE B BIFEFZ R LICS WD & (%D
FE S DB ORI 1P CFERR R E E D T & (INFERE - HU TR SRRk 3
W), Q)RR E LIZAE IR LIS & DAERZ K D ZZHED "R > D Z & FE DR
HRExbND, UbEOZ b, KRB TIET VT 747 7 OB O B IRSAM:
TTORKRBERHIIEZELE T o0, ZHERICEHL TUIARSKMETTEZY 9%
HEXV LEAEL LTS LB sz,

W, KETIZEBICAHBZ TV T 7V T 7 2> THERT A7 7V T 7 & D
HSRAHEZR &34 L TV 5 (McCaslin et al., 2001), = O#RER Tid, RS2 48 E
UCARMIEZ T VT 7 V7 7 FIEX ATERIRE LT 1 =—h—(4,047 m){ED . %
IDBAEEOHBEZ & > TRERT VT 707 712X D 4 T O HERMERRIX (0.03
T—1—) T, ERHERXICB T O ARMBZ T VT 7 VT 7 ERERT VT
7IVT 7 DRMERZFEL TWND, TORE, KX T VT 7 v 7 7 &HEkT
VT 7 VT 7 & D ERAHER L, TR S ORREES 500 7 ¢ — b (K 174m) T
1.39%. 1,000 7 ¢ — b (#J 348m) T 0.32%. 1,500 7 ¢ — (¥ 522m) T 0.07%. Z L
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2,000 7 4 — k(I 610M)T 0% T b - 7=,

N BEDEOREENE

TNT 7 IVT X T AT 7T 7 BE KOO FED L E % HE T 5 KM
DOHBEAVERE N, KIECR e L O S SN2 Z EBH LTSN T
VW5, Ramish X7 V7 7 V7 7 OIRO I FE T2 13AR & H B2 8y XA A 72 T,
TNT 7T 7 RO VT LOFEIESR « B - fEERENED L, E79ENH 0
KEHEME R TN T 707 7 RO IVH LDFEFE R OBROMELLETH = & 2 W
HELTWD, 72, JHHEGIFKPEEEE LT V7 707 7 ORNE OB Bl
8 U T BRI F 7213 BB OB B & Btk - bk - RIS L e e 2 A,
PERI Gy D3 e b U X ADORIEFEEZ T 59, £, ZORMHESITMEY 4 7, B
6 FEDORIER OB OMEZHET 523, TOMEREIIMEMER CERNSH D Z
EEMEL WD, L, TNETICT AT 707 7 OB E IR E STV
QAR

2 Bin A A OTRRIZE I T A E W
(1) 5 ET 55 W

A AER R O O H2R
BREA]Z U R — MiHE T /v 7 7 L7 7 (cpd epsps, Medicago sativa L.) (J163,
OECD Ul: MON-@@163-7) (LA F TARMELZ TV 7 7 v 7 7 | LT 2)DEHIZHAWS
NI GO & 2 OmKITER 1(plo)I R LZiEY Th D,

H. RS DOFERE
AR Z T N7 7T 7 OERICHW BTt AR ORERE 1T 1(p10)IT7R L7z,

[ 2257 cpd epsps &5 1]

O BREHZ YA — MI IERIRORBRER TH L7 U T v 7 OF 245 T,
FHEET X ) BOESKRBRE THDL X IMREBTOMED—>THDH 5-= /) —
JLELEIL TR I E-3- 1 R G k% SR (EPSPS)(E.C.2.5.1.19) & FFEMICHE S L C
ZOIENELET S, TOOMMIT 7 ) RV — s 203 5 & EPSPS 23 HLE X
O IV EREARICHADOKEERTY I /BExAaR TER<{2ikhTL
FO, AR T NVT 7T 7 O BHRERT Th 5% cpd epsps BIn T IFZFRE
F 7D AR Y — MMTEWOIEZ > CP4 EPSPS /& /E 2 R4 5, thZERY cpd epsps
BRI L > CHEA XIS CPAEPSPS EEHE X, 7'V ¥ — MFELE FCHIHMEIR
FHEZITRWIZH, fRE U TAREREZRELT 28 Y TlL s IR
WIEEICHEL TAEBTTDHI ENTX D,



W, EPSPS [FHEMSMAEMN R A DG ERET X/ aEGT 27200 F
PRttt 2 il 2R O—2>Th U | il T TILIERMA L 72T AR KITHFET D,
VA IR OEET HIRFEDO S D LI T 5 EE 25N EERN
W TH D, AREIZ, TOHE—BEEIIES5TD 374X 2-D-7 I8/ -~7
Y Y fR-7-1 1% (3-deoxy-D-arabino-heptulosonate-7-phosphate, DAHP)& k%35
2 &> T 230 THIE &35 A3, DAHP 7> 5 EPSPS A4 2 5-— ) — L E°
NENLTF I 3 Y UBREPSP)DARR AT 2 U A I EMR I D F TOEM
TlE. PRUCEHE BRI X - THE S 0 i S5 ATRENE D KR D
TIERWZ ERBHLNICENTWS, 20T &% EPSPS NARIKIZ 31T 5 A kRS
TN EERBLTEY, fiEo T, EPSPS {EMEHE R L CTH, AR ORI
PEMCToHDHEEHRT I JBOBENEEDLZ LT EB LN TWS, EERIZ,
W D 40 5D EPSPS % LT AHWMAEIZ W T, HEKET X/ BRgEIcE
RENBWZ ERMEINTEY, MAT, T MMER I ETIZEMB L
TebREA 7V ARV — NIPEEI(X A X, F &%, UF, b UER I V)OR G/
BH2 2PEOFHM OMFR T, TN OHEMIAEMRE R OT I R EZR~<T, v
X IMBRKE ORI ED TH LB ERT 2 WE BT OIEMEE 2 (EY & ORI CTH
EDRNWZ LR SN TS, 25D Z &% EPSPS SARRIKIC IS 1T 5 ALkl
FTIER W EaXRFELTWD, 72, EPSPS (IR AFR=T / —/LELE R
(PEP) & o3¢ 2 ig-3-V L FRHE(S3P))> 5, EPSP & MM U et (Pi) & 4L U 5 Al i
ISE T 2R THY T O OLE L REROICKIET D Z ERMBLIL TN D,
ZSLUSMIME— EPSPS & BT 5 2 ERM S TWAD DL SIP DEEATH 5
VR IMTHDHN, FORIGNEIT SIP & DORJEMED 200 4D 112 &S, 4K
WNTHEE L LTHIGT S E1EB 267,

@ CP4 EPSPS & FE N, BERNODOT LV LEERE F BB T 2 BRELA 4 343
LN E DI, T — X ~—Z(GenBank, EMBL, PIR, NRL3D, SwissProt) % i\ C kL
Lice 2 A, BEET LV o EREERIZERIMED & 2882 L T\ ieiro T,



F 1 KT T 77 7 OVEHIZHAWEZ 7T 2 2 KR PV-MSHT4 O it A% ik o A 25
F D H kM O RE

% DNA FH ok K OV RE

Ti 77 A RpTiT37 I2HkT 5, /)Y B T-DNA OFEERELS] (24bp)
Right Border (RB) Z&Te DNA WA, ABIARECSNIL. Agrobacterium tumefaciens 7> &4l 7/
LD T-DNA DIRZEDER, AniZEORMGR & LTRSS,

Figwort mosaic virus(FMV) Sk O BB = >/~ —358 7' &— 4 —, fE)
RO CTHEHEMICENEBLEFERIEAIE S, MW, FMV ZOAEIZR
P-eFMV BEDTANVATHDN, FMV Otk A IVANT VT 7 v 7 7 BNE
9% Medicago J&DEW) & 18 & T D@17 <, Mz IZ L - THiT-
TR A JVANAE L D A[REMEII D TRV & & 2 Hiviz,

RF 2 =7 hsp70(E Y a2 v 7 EEE) BT O 5’ IERIRR U — & —El4, hi

HSP70-Leader IZ 31 B AREEF OB Z #5005 720V BIS

FERET 2 EBE RSN D IERA~ CP4EPSPS EAE ik d 51
CTP2 A XF X EPSPS H kD IERAT LT F R, HEEBEZMIE»D
TEARIA A~ L LT 5,

Agrobacterium sp. CP4 ££ D epsps A& 1, BEREDFEMIZ DUV TId p6-7 127D

25 cpd epsps L

= > K7 ® ribulose-1, 5-bisphosphate carboxylase E9 i&{x+ > 3’ FEFHFR ik,

E9 ¥ MRNA OB % (s S, R U 77 = ML 2 HET 5,
Ti 77 23 F pTiA6 ([ZHIKT 2 /258 S B4 (25bp) 4 & e DNA WK F. Z24
Left Border (LB) B BCAHIE, T-DNA 7% Agrobacterium tumefaciens 7> HAEH 7/ b~ &

NDERDOMAERTH S,

(T-DNA DIMAI DR ELFE)

JREFEIK 7T A X K RK2 [ZH¥KT HERBHAAFHIL T 0 . Agrobacterium

ori-V tumefaciens ABI BRIZ 50N T2 & —|7 [ HEBIREAE 2 1 53 5.,
KIGE 77 A X F pBR322 ([CHI KT 2 BERBIMGEEE TH Y | N7 Z—ITK
ri-322ROP I H10 5 AR AE A (53 5. = O REIH R A O lc

BAG OFIENZEEH 2 rop i & K2~ & Agrobacterium tumefaciens ~
DEEGAREI LB oniT B2 & Lo,

Staphylococcus aureus 2K 3°(9)-0-7 X/ 7V ay K757 =U /L T
aad A7 =7 —EB(AAD)EZ 2 — RTHBIE T THY, AXTF I/~ K
QA M7 h~A v UittEE 535,
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(2) ~7 Z—IZHT D 1E#H

1. LW KROHK
KLz 77 7T 7 OEHICHW SN2 7T A K7 Z—PV-MSHT4 (1,
K% EE (Escherichia coli) 3k D~ A I K pBR322 HE N BB INT-E T 7 A I K

Ry —=Th D,

. KRR
AR Z T VT 7 v 7 7 OFEHIZ AV B 372 PV-MSHT4 O %13 9,0230p TH
5o RIBHEICBIT AHBENT 2 —D@k~— I —8BIz L LT, AT F I~ A
VRA MV b A AT D EE A 5T A KBEO R T AR Y 2 TnT IZH
k9% aad &1 77 T-DNA SEIAMIAEAE L TW 5,

ARG B —DIRGLPEIT TN STV,
(3) EAxT-HH# % AWk DB 71

A . BENITBA S NI ER 2R ORERK

AR Z T VT 707 7 OEHIZHW BN T T A KT X —PV-MSHT4 (%,
KGEHBERD T T A I RpBR32Z2HENOLHEEINT-AKT T AI RRIZ—THV |
A cpd epsps s B & v b ([P-eFMV]-[HSP70-Leader]-[CTP2]-[ckZ 7! cp4
epsps]-[E9 3] & & Te(plonE 1K U pl2dX 15 HR),

. HERNICBAS NI EROB AT L

77 A3 K PV-MSHT4 1 T-DNA fElifiZ 7 7 a7 5 U o AL > T, B
RARETH D R2336 Lt ~E A L7,
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CTP 2-

Sph 19023 | -
Dral 8786 -
HSP70-Leade
P-eFMV)
Pst 17682
Hind 11l 7672 ——
WA cpdepsps
Dral 7635
Pst | 842
Dral 7557
Sph 1 7514 m E93
Probe 1 Mfe 1 2026
Pst 17177 Pst1 2059
Probe 3
Not 1 2071
aad P;f)'zl\gﬁHm Probe 4 Mfe 1 2379
p
Probe 6 LB
Dral 2739
Pst 1 6238 Probe 5 _
ori-V
Dra | 5878
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/

AL Z TV 7 7L 7 7 ITEA X7 T-DNA el 1T E O RB 7> 5 A Y 12 LB £ TOMEK Th
%o

N B R Z AW DB RO RE
T7ang TV LAECZLY ST AIR XY Z—PV-MSHT4 H OT-DNAGHIK %
R2336 Rt OFFRUI A IZE A L7, carbenicillin} O'cefotaxime % & T ol ik EE 2 5%
HIZH LT, A. tumefaciens ABIFKORFE AT - 72%. S bIZZ VAR — 2L

12



TEREHIZER L, B9 L CE 720V A0 S IR 2 F ok S 8-, ZORRZT
TanNy Ty LAORENENELHER L TS, 567 FobERET HAR) 2
5. Z U AR — MHEBRER O 7 1y RO L o TEAEEFOMREIT
W, 7Y RS — NIEDOfT 5 S4v7e 52 Rkt A @ L7z, & LT, 1999 4Fh 5 K[E |
HFHEROIT VR F U DIENT0 7 P CHEGRBR AT o 72, £ ORERZ H & ITRHE
B ATV, BEAAEEREEEZ E. BARENZIIME M b G R D 72 O O B R
ELTARMBLZ T VT 7 V7 7163 Rt sk Sz, M., J163 Rt & 7V ARt —
NEHET V7 7 v 7 7 J101 R & DRHMEZATWVE R S AV B AREER O A3 psidn b &
AL, J163 SHRft s B TR ik S o FiT ey,

JZAETBE ZRMAIA DT D O HEEZ IR 16 4 8 HIZATV, BEFAT TH D,
JEMOKEEB N ZITETEIRI T O 72 D O G 2 ik 16 42 8 A2 T -7,

(4) MIIEPIZREA LTI OAFEIR R K O REIR I & D TR E S B O E M

A . BAS NI OB R DATFAES D507
Jetufk b

7. BA SR OERY) O a B —H ) OB A S =k O &R O @ ERICE
o BARED & E M
P Tay NI L DB T OMIT ORISR, K27V 7 7 VT 7O
GeifK Eo0 1 7 PRIC 1 2 B —0 T-DNA IR ASHAAEN TV D Z & AR ST,
F7-. T-DNA fEELSMIFFA SN TE 57, T-DNA FEIN DA cpd epsps Bis
FREA Y b bEERRETHA SN TV, HABGFIILE L TERISER
LTWbZ EnEEtRIcB T 27 ey hotric k> TRz,

N Qe R FICHEE 2 B —NFEL T DGR, L0 0E L TW A0 BT
5 DR
1 I E—DIDTEEY L7,

=. (B)DAITEBNTEILNTTR SN DEMEICHOWT, BRSO T TOMEARRM M O
R TOIBDO L EN

KFHaz T V7 7 V7 7 D CPAEPSPS & HE DR BOLEMIZES LTk, &A%
TOREA|Z U AR — M 2MHEIC L0 FHE L TV 5,

. UAINADEYE DM ORI 2t L T SV B A B & I mE S
NDHZBENDOHL5EE1E, Y%rEEOA N O

A Z TNV 777 7 ODVERICIZT Z7a 25U o AEZHWNTWAR, 77
TN T TAPEFL TODRNEEZHERL TS, BAIILT- DNA KA
B AR I mEIND BEITE N,
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Roundup Ready Alfalfa event J163

Primer E Primer Z Primer Y Primer F
| 481 bp | | 550 bp |
Pt S _ [ 3
RB P-eFMV cp4 epsps E9 3’ LB

HSP70| |CTP2

K 2 Az T LT 777 1163 OfE AE{E T HiX

(5) BAGFHEHZ AW DR K OFSAI 0 7 130 DN 2 4L & DI K OME M

KHHZ TNV 7 707 7 R OGRBT 5700 5L LTE, ABLEFLOED
JELDOFKE /7 ) A DODNABLHN % 7T A ~— & L7z (pldDK 20DprimerE, F, Y, Z) EMEAIPCR
EEBEBRLTEY, RECIOAHBLZ T LT 7 L7 7 2 E BRI ARETH 5,

(6) 5= IF1E EDET 505 EOTE & OfHiE

A. KX TNV 7 707 7 FUITBWTHER cpd epsps Bz =2— KT %5 CP4
EPSPS SRHE N FHLT 5 Z LIZ XV, BREHZ Y A — Mt SN D,

o, Az T L7778 Null BT L7 7 )7 7 12OWT & OFEIL, Ak 14
7 A DB Rk 16 4 2 A & TIMNZATBOE N R SE S e AL ifiE R e i & o ¥
— T ON T IR RSB O RIS TRET L=, 728, Null BT v> 7 v
Ty LRERAREBRAT VT 7T 7 OFRIBRRIZE VT, BC2 A B AR cps
epsps BAG T ONBEIC L v S 7= 7 U Y — MEZMEOMEERETH 5, Null B 7 v
7 7 V7 7 IXEEEIZ ELISA VA2 X D CP4 EPSPS & B S FEEHL L Tuvisn 2 & |
PCR JEIZ £ 0 taZE 7 cpd epsps AR FREA I TWRWE, 7 m y MEICK
D77 A FHERDO DNA KA B A SN TV 2R NELHER L TV D,

TNT 7T 7 IXBEEBOWNEE AT 520, KHBZT VT 707 7 DERK
e OHERF OIBFR T B W T OTER M E BEARE & ORMER TN TEY . K
M2 TN T 77 7 LREOBBI NNy 7 75 v RaeAT 55 BRI E L7
W, 2O, ARBROXRGTEICIL, B FEACHWE ERETIER S,
RLUTEAHBRZ T V7 7 v 7 7 ERIHRO Null L7 v 7 7 v 7 7 238 E LT,
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ek, A2 TNV T 7T 7 OOBREOBRREICBIT 5 EFIXH L TN
ZEMB, ZOMIZ, =X Y I3 KT Rambler @ 2 uu%i%#%%mﬁik L CHEER 1/71:—0
~ X U A NTACHRE RS E v X — B W THER S AL, ALE O BREE S 1
t%@?%éo*ﬁ\MMMr@%E?*&%Kﬁ%éﬂfﬁé%@?%éﬁ\%
B OBREESAMF A~ O S TRV & STV S

O FREROES DR
Bt 1 H OFHIE A & LT 6 A (IR, R 6 XY oD B,
M8 Bk o> TR ) B 2 4F H ORI E & LC 13 T B {TSErE (R bRR).
e AGE % N R TN O (o8 N Y o ich (0% S ozt 2
B, M LR, 1 MeKOR, 1,000 KISV CHE Lz, WAOKR. 14RO
KOTEAE BN THIED NUl T L7 7 L7 7 & O OR8N
BTN, ZOMOE R IZBNTHERITZRD bR T,

© ABFYHICE T 2 IEE ST SR
RIATIRA~D X5 IR ’%D\TK¥H@27/V7 7V 7 7 LRI Null B v
77 VT 7 ORI EZRITED b NRholcZ b TIVT 7T 7IEonkREF
AETHY, KA Z T V7 707 7 I3KETOITSRER 28 U CIER oA -
B LEZFELEDFEIZIERT VT 7 V7 7 & DR TEREITR N> TeEND
ABFVINCE T AR F 72 X miR A TERER I T o e 0o 72,

@ BUARDBANE T E

AR Z T N7 707 7 ERBO NUll LT V7 7 7 7 12O\ T, BEHZOF
AT OFKIURIEPEFK O Y % O AR O F L OFAE) B L UGE: 2 FFHOREFE
TORKEKR, #HiFEHRD, FROESLHHET L2 LIV BAMEEAFHMHLZE 2
%\Kﬁ@z?»77W77kﬂ%@Nwm7W77W77*ﬁwrﬂ@ﬁié
L OB ITHEHFIIA BN O b, MOHE B IZITFEFA BEZEITR
SR oT, o T, AFELZ T VT 7 L7 73O Null L7 L7 7 L7 &
(e U CHE TN T2 7N H 5 b OO, BIAMEIZITZR TN &
Ez oz, o, NEROM EEEICBWT, MO Nl T v7 77 7 b
DFNCEEN T2roTc Z e b, BEMEICHLERITRVWEB X BT,

@ JEMmOFPER YA X
AR Z TV T 7T 7 ERRO Null BT V7 7 v 7 7 OB 0 FHAE % £ B
L., 3—F-3—=FIIUQRAICL > THERZLRAL TBZEL, Rtk 1 X
OWTCHELZL A, K2z T L7777 E NUll BT L7 77 7 DT
T%ﬁ"%%%%ﬁ% FRO B olz, o, EHOIRLRKE SI2Ho0
THAEITBIE ﬂiﬁiﬂoto
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® FETOEPER, Bobitk, RIRM: L OEEIER

PREEIF SRR IV T RBEIZIGANOREE T VT 7 VT 7 5 L OZHERG IR E
& U CEBIEMIRNCIIAE 2 3 2 B RSB KNI AT 2 EDO RN K H 12k
HHEE T AVERN D -T2, BOAEFEEIZHOWTIE, e, Fl—7 1 v
FANTANLAAESZ By e O T H F B 2 1T\WE b AL /o 158k 8, 1,000 5 4 76 &
THZ LIV Lz, OOBREEVEFTORETRLZE 21T, BfEHK. 1
Jehid, 1,000 EICOWTAHIZ 7L 7 77 7 EBONUIEL T V7 7 L7
7 & ORI CHFHFRIABZITRO bR o Tz, £, MIEICHTHIEIC L 51
PRI T HIKLS . BEARMAMHIC HLHEOMNZ LAV RENT,

ORI DN T, FlE AT O UERFIC AR . TV 7 7 v 7 7 R ONullPRE T
WNT 7T 7 DFEFTERY, WO ITOWTEIHII LTz, TORFR, A
ZTINT 777 ERBONUPET VT 77 7 OWT I HZFET 72 < MEZHD
MR ITZRO bR o T,

PRERAE M OFESERIC DN TR, ARMRX 7 L7 7 L7 7 Lo Null L7 1~
7T 7 DENENONHEE S O 7%, 3 KIE4 30 k™o, Wk Xt A%
%ﬁ(l/\f:“/*\””_‘l/azﬂhf 25°C$§1:};F@/|’ :/d‘rl/\h‘ﬁh‘ljﬂﬂza%l% LT%%%%%}%E
Lz, £7o. TAT 77 7 ORRAFE T Tl UIE LIZKD I 2 15 5 R
DR NTERSIND Z ENH D DT, MAKMEOINER - ORI AS 2 AT Fi
(oW b IBRICRIFR AT L, © ORI, SLIRE TR OB 55 AR
THETOWTIORIFERICEBNTEH, AR T V7 7 L7 7 Lo Null B 7
NT 7T 7 L OMTTREMFIIAREZEITRO biLerol, 6T, FEIE%
ANTFEAITBT DRIFRBRUCIB T, BE L eh oM IR T V7 7
VT 7 RO Null B v 7 7 v 7 7 O TRTER L . ARIRIREEICIE 2 2
LR SN, fEo T, T ORIRMEICEI LT b AN E 7L T 7 LT 7 ERE
o Nul BT L7 7 v 7 7 ORI ERIZ RN EEZ bRb,

©® MR
AR (p5, 6 DFE—, (3)., =. @)D EBYH, TILT 7V 7 7 & ZMERTRE TR EF
EFEIZOREICITAEBT L TWARWNWT D RMERORBRIIITHh R T-,

@ HEWEOEEN
A Z T N7 707 7 EXBONUIELT V7 7 v 7 71220\ TC, HEHED
PEAEMERRAE, WAL, TEMAMRRBREZITVRAE L L 2 A, HEHE
BEEITBO b7z,

TNT 7T 7 IIET AT 77 7 B K OMORTED A E % PLE T 2 KE
PEOMIEIERWE N, FZHER e E OB DS D Z LR L NI S
TWDH, ZOMBIEIZ DWW TLREE STV e, ARz 7V 7 71>
7 EXRBONUELT V7 7 V7 7 IZOWT, ZEAIERMBEOREAMEZ Y R A
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FEIZL VAR LI Z A, RBFEEFIABEEITRD N o T,
TIT 77 7~ ARMEM CThH VD | RITITIRRE 2N LA U, RELZ AT

Do AHELZ TV T 77 7 EXRTBONUIEL T VT 7 LT 7 1BV UL FERR I 4%
7'y OHFRGESEERORZIY & Z L CENENOMEIRY 7= 0 OBk % &
HIL ., MR ARk 72 0 IZHE U TR ISk 2B A2 L= & 2 A,
Mt FA BT N -T2,

3 Bl AMEOEREICET L 1EMH

(1) FEHZEONE

BHSOIEE IS 272D O BB, T, /e, ER&EOBEIIE TN 2R
SICHTRES 2175

Q) EMSIEEENET HBZNOH HGAICB T D EMSREREZ5 1T 5720
DFEE

RS L - B ERTER B E 2 2,

M

(3) EIMZI T DEMFIZB T D1

KA Z T VT 7 V7 7 1% 2001 4EIT, KE D 6 FEFTOIFHIZIB W TAMELX 7 r T
7V T 7 DIFERRZIEICONWTE=X Y T LT, =X U U I TFIESA LA,
AT H e X2 h=F TTIT7Ly, THEIU~, THHALY N=T 4V ULE
TIRZICONWT TN TN, Kz 7 L7 7 v 7 7 LB oO Null L7 L7 7 v 7 &
BDOWIIERT VT 7V T 7 i TTHIEIIBIE S o Tz,

W, AMEZ T VT 7 VT Il oL, BEETHDLE Y ML Forage
Genetics Incorporated fH(Z & ¥ . BAERIEOFIE AL T LHRIETH 5,
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Joer —

5

1

HHE Z & OEMBERMIER B ORI

A B D ENME

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

AR T DEALMEICES b D RETEE (P RE K OVEF ORFE. B OF MK O A X
R OEpER, FEHER, KIRM L ORI (p16~18 DFE—. 2-(6). 7. O~®)% i
MEt Uiz, ZOFER, 14 H OO BFARLIZEB W THREHFIABEZENRD LI,
FOMOER TIIXBONUL R T L7 7 L7 7 & ORI FIAEEZITRD b
Mol

AR Z T VT 77 7 ERRO Null L7 )L 7 7 v 7 7 i NS S35 L& Rambler &
DT 1B OKOBFAFE LI OWTHIFIAEEZNMBRE I, LrL, 254
FCTHL~YX U DANLITMEIFRAREN W b, ZOFELOERIIERT v
TV T 7 RN T VT 7 VT 7 DR E UORTRMEOEBFEHNTH Y . EWT
FICHERZTITRWEEB I b, - T, ZOFILOERIZLDFEHEIZHT HE
MMEIZEENAE T D LIFB 2 R0,

DRETIZ, 77 707 7 IIBEMHEICHEE L L TCEA S, 2EOFEH) HIK
I O E SO E IS < AL LIz EWbii T b, Fo, ERER, AEEm, &
EFZEFEIT > TP OEA SN BEEM(EREAREF)NZEAL T H 0N
FAELTND LB X LN LR, BIEZ & TR bR OFHI R B SN T
Wh, LLT VT 707 7 TR CHERE DD 7200 LTl & AR DAY
ELUTKBMEATIET 5 2 & TE T, BHFE: CITMEE R R O A HEL 72 fiE &
INTWND XD ITHER & DFAIZTIWD & — keIt N2 < miRZ i THlU R
KEEDE WO NED - KB LIIT N T 77 7 DAEBICES RN &R ENnD,
DMNE O BIRSEM T TAEF LI-EERDSEDMN L CHAED DA DN IRERAINZYE KT 2 Al HedE
TN eEBx N5,

SCEREE ORI LAuX, FEBRIITOREIZRBWT, 77 77 7 sREEMES L L
TEHNTHRE STV,

AR Z T VT 7 VT 7 IZBREHR 7Y RV — M T A EOEEEET 5, Ly
L. BRFETIZEBWUIZ UV Ay — b Efi s b &13E x12< <, ZUFR¥— L
M CTH D Z EMHEEITBIT HAEMEEZFEO L LB, £z, TR —
NOEHNEESIND L) RMEENBEL CWDLGANIEIT A7 7 v 7 7 inE L F
STEBLTVWD L IEEZZLNR, Lo TH UK — MitETHD = EREAICE
T DEAMEE E D D EIEE Z HIR,
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U EDZ LD, BEIZET DEMMITER T 5 AME RN 8 2 52T 5 ATREME D
%5%%%@%%i%méh&ﬂoto

(2) 80 BARRINE ORI

() EDAEULRT S ORHh

(4) ‘EMBRENEREDNET D L A7 5 ¥

PLENS, BAICBT 2BAEICER T 24 EL AT 2B E TR0
W < 7=,

2 HEWHOEAEN
(1) FEZZT D ATREVED & 2 B O FF E

AMHZ TV T 7T 7 EXABRO NIl BT V7 7 V7 7 & ORT, HEWEOES
MDA HE S TR, 82 AL, BIERBR, o FA o FIEIC L 23R,
IRROP AT (18, 19 O 2:(6), =\ D) & b HBURET LI=a8, MR IOA
FEERD DN oT, B EOEND, TAT 7 A7 7 IR RS IEAERWE % pEE T
Bl B 15, AR T 1T 7 0 7 DA D AR Null 27 L
7T 7 ERRBRETHY, o> THEMBEOEAMIZONTIE NI BT VT 7 LT 7
EEBRIIFRD N7,

A 2 T VT 7 VT 7 IIBREAI S Y AR Y— NI ME & £F> CP4 EPSPS & HE %
AT HMHEZR L TWDHN, ﬁ%ﬁ%ﬁﬁ%%gfkékﬁéﬁ%iﬁwoit\
—® 2-(1)-2-OIZik 7= X 512, CP4 EPSPS & HEII W HIRT X /A /LA T 51
DD F IR AT DB EAE TH D0, AR 2 EERE TIde <,
EPSPS IEMENHAR L ThH ., ARBEORKIEM THDLHEEFRT I JBBORENEHED Z
LlERVWEEB X LN TWD, FEEEIZ, By MED 2V E Tzpisnib L7z BrREA] 7
U R — MEE(Z A X, T2 3, UH, bUEra )OI 2MEOFEAR
DR T, THOMEBZEME T OT I VBMRZHNT, FHERT IV BEREIC
JEDOIERRIA X VEY) & D THHED 72\ Z E PR I N T W5, > T, CP4 EPSPS &
HENRRKR T, NHEEX T L7 707 7 FRICHEEWE P EESND L1TEZIT W E
HIWr <7z,
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U EDZ L OAEWHOEAVCERN T 2 EMBHMEL B2 T 5RO H D
B AEE IR E SR o T,

(2) D HARRINE O

() EDAE LT Rk

(4) HMBARMEREDET DB T OAF EOH| K

LS AR T VT 707 7 13 EWE OpEAMEICE R 5 AL kit 2 &
ToHRTNNRNEHWr ST,

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

TIT7 77 7 (M. sativa L) & HIRZZHMENFIRE L & 2 DN DT MEIZZEED M.
prostrata & M. glomerata ® 2 & ToH 2525, T HIXHARIZIIFE LR, H, &5 L
LT, AEIZHAET S Medicago J&IZIL, ZEAEDT VT 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 < =2 2 (M. laciniata L.5]4 M. polymorpha L. var. laciniata), %73/ 7~ =¥
(M. ciliaris L. 514 M. polymorpha L. var. ciliaris L), 7 X~ % 7~ =¥ (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
Do B, ZORTHIRANCBASNFEITE —. 1. (1), N TR X oz
D7~ T (M. polymorpha), =AY 7 7~ = (M. lupulina)D 2 FETH 5,

P5~8 O —. 1, (3). ™Ikl L=k iz, —F4 L ZHF4D Medicago J& DT
IFIATAZHEITTES, o, BARRTH MO R ORI IMEE STV ZRNENS
SZEADT VT 7T 7 & —4EAD Medicago JBITEEAICAREAFETHD EEZ D
NTW5b, BRI, ZHEEDT VT 7 VT 7. L —FAED T~ T (M. polymorpha L.)
DEDIZZHEAZIBNTIIT VT 707 7 O U~ ¥ 2 OB L THIEHmE
HENRALNRNZ ERMERSIN TS, £7o, 77707 7 (M. sativa L) & = A
V7= 3 (M. lupuling) D D ZZHEZ ST, IRIEAEDBIED R ENT-H D
O, IEFRIRIBR ST, A OFHLIIE SR> T,
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LLEDENSL, bREICBWTHAET BEREAERNB T LT 7 L7 7 & BT
DAREMEIX 72V, o T, RMEMEICE N T 2 M BRI B L 2T D ettt D & 5 B
AEEY) TR E S0 T

(2) O BARNE DR

(3) HEDA LT S DR

(4) EMBARMERBED BT D B2 LA S |

PLEDD, KA Z T V7 7 V7 7 IXRMEMEICER T 242 £ T 52 8F 10
M7 EfIr S Tz,
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H= EMBERIERE ORGSR

A Z T VT 77 7 EXRIRO Null BT )L 7 7 L7 7 1I2OWT, BRI BT DA
(BT DR E (B R OB DRk, M ORMER O A X T OAMER, JEHFFE, Ik
M B OB ME(pL6~18 DF5 . 2-(6), 1. D~G)% Hlhpif Lz, ZO%ER, 1EHO
KOTFAE L CTHBO NUl BL7 L7 7 L7 7 & ORISR SEEENRD LR, #
DO E TITFE AR ERZIBH ShenoTz,

AR TN T 7 VT 7 ERBORMIZ T VT 77 7 EXFRO Null BT v 7 7 v 7
7 DT 1L HFEHOMKOBFAELIZOWTHEIFIAEEEZNBDO DL, LiL, 25
FBCThHHXU I NEDOMICHEFRIAEEZPRD LN TENL, ZOELDOER
ITAEMFRNCHEERZTIERLS, TOFRKXOERIZLY BAIZBT HEBAMEICREN AT
HEEFEZLNR,

AR Z T VT 707 7IIRER T ) R — MIiE 2o, 77 77 7 13
EDBEITIHNENS, | T U R — FNOBHMPEESND L O RMEEEDOELTNDY
FHZB T, Z VRS — N 28T 2 LRTOHEE & OFAICB W TT VT 7V 7 7 D3
ODTARRTH D=, i THI T V7 707 7 3MEF & U CHEFF S 15 1F & OEEE
NEEFSTEBFTLTNDEWVW) ZEITEZICLWE, U R — b E2BWAINDZ L
DERE LI WHRSKETIZBWTZ U Rd— METh 5 2 EBRBA BT 2 EMMEE
DL EEB L LR,

UbDZ b, BEICHB T 2EBAMIEICERT 5 4EME R ELZZ T D AIEED & 5
B A B S TR E SR o T,

KM Z TN 7777 ERBO NI LT V7 7 07 7 & ORIT, HEWEDFELEMED
A TR, @)X IALRER, BRIERER., o NA v FEIC X 235k, REAE
AT (p18, 19 D —. 2-(6), 7. D) X 0tk L7223, ZRITRD o iz,

DRENET VT 7 07 7 & AR RTRE 0 B AR I AET L Tuhany,

VIED D AR T VT 7 V7 7 13T R T 2 S ke 2 AT D 2 s /e
Wz,

EoT, MAEMFHMEE LT, KEMZ T VT 7 V7 7 28 —FEHHERICE > THEHA L
Te E \E BRI RN LT D B L E A &Il LTz,
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P
N
o
o

AEOE EH BEEEOSE

FRk164E 7H 14H

K4 ATV MRS
REEFALR IR —BD

T AOERH gL X $R ) 4-10-10
FREE (LT e L8

— A R OAGRZ HES L CWDBREAIZ Y A — MitET V7 7 L7 7 (cp4 epsps,
MWw@wmmqom3mx0wmmwmm&n@¢\ﬁﬁ@z%kww®% FefsE
HAZRBWT, AWM RN AT D AT REME S RIR S A Wﬁii%%ﬁr%@@
U 27 iMliAERT D, 2DV R FMICESE . EWMEBEEIEIC RS U B
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