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B, BIEZTHEZ AR U T OB IEA
ThhThb, ZLOWMAENEL OIEW%E > TGCM
(Genetically Modified) 2 EH L T3 —75, Z&
BUNNVOBESZHOMYETEINTH D, BRRT
A SHEOREAE T 2P Al Hxh
T3 BESF ) LA SEEORBMAKAE—KIZITEAL
R ErE-RELAAARNRKE LS Leghty -
Taylor (1924) 7 2 L ¥ O —BELEKRNRKEZIZ L
HTERLUTLEE, £< oETZofElifThh TS
7o, 1970FREiE, R, TEFEREY, SEED
RN TOAHE D, 1980 LIRS, X ¥4 (Peffley
5, 1985; Tashiro &, 2000), 7 7 5 + % (Jahier 5,
1989; McGrath, 1989; Chen &, 1992), # K F %
(Weeden 5, 1986) 75 EOBEZEHICE N TEZHh 6 2B
TERANE I hIAD . B—REBREARIIRRIE
IPEBEORBEHICL D ¥4 7R T30, 20T AR

B L PO RBAEFFEFLICLSE ho
BDIXRTH -2 bOEFMBRME Y —X &5 1996

F, EHISEHOY vyo v b(SEESY <2 F )Rk
EThZTh b OxFOR—RERBEARNRKEDO Y —
Z&FH LTz (Shigyo 5, 1996). Zhid, BB
THERMBHEY Y — X ERE LI ROOBEL -7z, &
T, AETHE, BEELINE T T X FE—EEY
BAEBMEREK Y Y - X0 L 02N 6 2 A TcEz
F5HTICBAd B HZE (Shigyo, 1997) 23 L L BT 5
Fio, KV —XOIEN UHEERIO X FEHEY OB
FHRELIITEZ, BEHALTAT 4 7TO—EEETIBL
T3 227, HlgE oAy ) — Xic@@d 2L HEFE
OFT, WEBNIEFICEATHE DA, ZBANTS

20014E 10 H 17H 2fF. 2001 125108 ZH.
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BE-REZEHRAMRECV-XZEZRALE
YOy POEEBEFHH

Y0y b (Allium cepa L. Aggregatum group, 2n=
2X=16) i¥ # = & ¥ (4. cepa L. Common onion group,
2n=2X=16) LIEFITIAB N TH B0, Bk L UH
SEHA~OHBIEEN S w2 F LD IFOHOTHEHERNI
REZESERMEYTHS Y+royv bEEHTINLSD
HWAHIKRSBEIGT 3 X FBIEMEEET 554 T, ZOHE
YOFMERETFINILETHS £IT, ZITIH,
EENMHR TR UHTE DERICEII U7X F A fistu-
losum L., 2n=2X=16)iZ ¥ v+ 1 v b Ogeftk s 1AM
LBMER#HKY ) - XOBFRBES LU0V Y -2 %
AWTToey v ay PO EET - B~ —A—D
FERGBARDRFEICBE T AL BHRT 5
1 E—RBLERARMRK>Y - X0BK

BNFRIXES ) LETD, Yyny b7 ) LE—D
ORE=EA Qn=3X=2) It x FERULXMHT S &
WX DR Uic, ZR2ROBEFRERE, - 7o, ZHO
INEERBL L TH 2T0BRDOEEZ T L LM TE L.
KAEORBAYERE LR, ATEES 1TEOGEHK
EH LT, 35618, {EMEBHRomEE—2RFHIC
B AREETEEALRE L ER, 41K TA>OZ
gk & —D>o—MPBEEIBE I N, A\DD
FEEREXFICRRTOREF 7 A EBHR LT/, L
fei->T, Tho4lfEEEY v oy bOFEBMAKED DX
¥ O H—RELEARNRE 2n=2X+1=17) & L. &K
I, 74 AV RE L TR0 B s O TR
SHTEITD, Yy oy FEROBMGEEKEERELL. £
DR, NEFORMPEEERIER S, BMFRHK Y —
ZH5ER Uiz (Shigyo 5, 1996) % 7:, GISH (Genom-
1c 1n situ hybridization) #4212 & D BMNFRHE 2 Y — X D&M
BREEREMTLTA S E, Vv 0y FEROHELEKA
XD 16 D x FHEHLD SEFT EN i (Shigyo 5,
1998). ¥ 542, A¥E Y v oy b OYEAREOBREEH»
TanEHERHashid -k Dol &k, F
RENTZFEMBRHE YY) —XZThEhRExF oSy
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TS5y RIZSERN Y vy Oy F ORBADS—RRME
NTLasEEION. T, CO—HEOZREELHN
T, Yy oy MEYEARORNO 2 FOERECRITTEHE
EEMICHEE TS &, I, Yoy PR EETF
BLUBEBH~ -7 —OEREEEERET 5 LHVH
EA N AR Al

2 B—EREBREATNRKORE - EENSHE

B TS X OB SRS 0, KRB,
RUD - & BEREURERIROBY TH 7. B 1 (S
BAR)HINE LEENFELLOEE SE25HNE #o7
Jo— Lon/RAN. B 3USINE (KFRETASME. 5 4UE L
KANGET. BESHME -EL & 5 HEBRB. 865
B EFNFR0IERN. BT7HME ZEORMEEN E
VOB SIME SETRE MchRmE IS0 AY
AN O, R F RS B U RR, RIilE
R ERZERORE IR~ S RENH S
12 - 7z (Shigyo &, 1997b). X 5ic, 20BERELE
HEUTERDONET > THRAHREER L EC A, B
U R BINGEiA = &2 7V — T3 S i (BREF
5, 1997).

3 Y0y FEBIEIZEBEFHILUVEREH

T—H—OERLEEREDRTE

1) BFLEECHET 2EETF
FREERATIC LV ESHRMEIIEL & S ELTHRBEOR
ELEETAHIESPOMIE s/, 5T, Yvay b
OFESEEA LI OBRAEICHS T I EENHRE
FhbsEBbNE 22T, HPLCAIICL DEL &
IHTEEINTOIERILEWOREELZRS. v v
Oy bTRSEBHEO7 VT RBIU4EED TS
R A4 FRBRILEHVBI I OI), XFTERINASD
LA I NE D - o, BIRHES Y —XTiE, BS
mMETOHY vy hTHREIWLTRTOBRLE
YPEoh, MOBRMETRSONEh-t. DI ED
5 YvOy NOELL OB EZT L TorE&
U738R) 4 FOESRICBEET 2 EETEGFHIIES
ek BICEERE L TV 3 2 O 5 HITTE - 2 (Shigyo
5, 1997a).

2) 74 VYA LB LU DNADEGH~—H —

TA VYA LBETEIEERRFEE S TEBICEER
BEN<—A—-TH5 HFMRHKYY—-XEROTTA
VA LGETD, ThETIKI0BHEOT A V¥ A1 4
BEEFENERET S Y+ 0y bOGEKEZRE L (Shi-
gyo 5, 1994, 1995a, 1995b, 1996). % DfEE % Gefatk
TEREEDBEROBYTH - 1. FBILEEHL Lap-
1 %2884k Got-1% &1 6-Pgdh-2. % 3Ltk
Tpi-1. B ARtk Mdh-1 %5364 Idh-165L0
Pgi-1. % 6 4424k . Adh-13% L U Got-2. 4 8§tk
Gdh-1. ETHEEICBE L TIE, £72, T4 VYA LE(E
FHRO G TR0, 5lEFEs, OB DRI

i

DT EfT-> T3

Y K — & DNA (1DNA) i3 REH O &0 IRNAR T
kA3 — N9 38ERP L UCREERENRS = b OJEEE
AR—=Y—FEHMLLHL >TWHE 2ZXX—=H% T 54
v —%Zfu/c PCRCTHEICHEIE TS, €h2EBESkEN
KABL TSR ONANEEZEN - - LTHA
452 LT3 (Sappal 5, 1995). XFHB LUV v+ o
v FERAWT2, 30 IDNADSA2fT-7/c &2 5, 58
IDNA OBKHKEMBICE Ty v o v MIEENSER
NALNT. BINRKEY Y —ZX TR, ZOBRENKRIRE
THEMBOAB TS SN, EREERERET S ENTE
7o, BTRBELECHETA4 VYA LBIEFRELRED
Mo TN, SSIDNANZ OREHR EcH B 2 &0
by, $72l EE—D2DBEEFHIELREALIRY 5T S
n 7 (Shigyo 5, 1996).

RAPD (Randomly Amplified Polymorphic DNA) #:i
PCRZH 7 fu@h >BEL SEBRHERE UL A
W TS XFEBEMICENTDS, BEICET 2R
OHN I EN, £ O RAPDHA N —A—& LTiE
BRI BTRETH 3 2 E Rk (Wilke 5,
1993). HFHMEDOHZ v v oy PEFENL 670
RAPD v —# — %0 T, BREBKERET 370D
BINRFEY ) - X0 EFT - iR, 16@0<—H—
DERPEREPSIMNITEI ENTE . KL
b, vyoy bOETOLREBRIIPHELLLEE—DD
RAPD = — 4 — 5 b 531 5 h 7z (Shigyo 5, 1997¢)

XEBEDOY /) LBHICEIT3
BE-RELEKAMREOFA

F=RF, Yyay b, xAFLLOBRMICERLEE
e a8t FEENOBEEZ LML TH i,
7 LBRICE DB OoNBEREFHCERLTOL L
EhdHsd Lhl, EFLXAFEEYRI_GEEYTHY,
PIESEtEE R L, S 51, BRUYT ) LY A XeHFT BT
ENDS, P2 —A— Il L BBEIETHROESEL DT )
LB OERERICHNTEL (BT, 20
BORRETH T 57c0ic, 2, 30KV —Fic k-
TEEMMOEEIFRBEIN TS YA XA VKR
FZ (7 AU 4 ) D King 5 (1998) i3 RFLP (Restriction
Fragment Length Polymorphism) 75 & 2FH LT, <
FFEARED F € S8F R CHEGER 21T, #9100
8D DNA< —A— il L VRS Wiz 5 < % F OEFHHIK
=FF U7, i, CPRO-DLO (Centre for Plant Breed-
mg and Reproduction Research- Agricultural Research
Department, ¥ Plant Research International, Wage-
ningen; A ¥ )24 C, van Heusden 5 (2000) 4 %
T EF ¥ EZ DR HERE A royler D F, 1118 65 @ik % A
T AFLP (Amplified Fragment Length Polymorphism)
G EATE, 250 Lo < —h -2 55 ¥ < 2 F D&
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B ARE L. —, EE5ild, Yryoy MOHEIE
EFAEEICAIT T 270512, Y vyoy FOLEkE D
FFOB—RBLAEREISRRY V) —XE25%HL, Ths
EROTH2 BRI ZBESHETD, Yvoy bO
e OBEEFBLIUEEN - —PEET ZLEAE
B3 L7z (Shugyo, 1997). Tashiro & (1982) 2347 - - il
BEFRFITICED, Yvay NIy o2 FLIEEICER
BEHTH Y, FEHOYT ) LIHFANTH 5 Ehbh
> TH D, BEEFRIZEVICHRAETSHS UEDLS
AR A E 2, A cepa ORBARFENKESEETFHR
DERAE R LEFEH LT3
1 BE-EBEZERARNNMRRELVTEREART—H—
OFARLLS v xF AFIP EHMR & FE
& o xt I BY % o #7 BF
& < % ¥ O AFLP #5202 0D < —H — %5
LADOEHER,I S ->TE FHROLER 694 cM
THY, y2RxFT ) LOH8REANN-LTBEEL
57 T 5 (van Heusden 5, 2000). <X ¥4 J 4
e %E X S ilshR IS #ED B ooicid, B FHRERER
TAHNADDEEBIMNET 2RBRETNZNHES M
LI IER 5B o7, 2T, LIS UiBmER
U = Xb L UGtk — 7 — & o CESRE & etk
EWIEE R BIEEEIT» 7. BNFEKS Y — XD AFLP
STk D, Yy oy DS 186D AFLP < — 74 —i»
T B RBAERETE, BRI N TORBHKIZZN
Zn17~-30f0 <~ — %RV GBI LN TE L. B
FLREEAIRELIcT—H—DH B, S1EARI<RFD
AFLPEZHH Eicd Tlic v ¥/ ahnTins < —
H—Th-7 (B1IX) HEEFH LI TRESELUE 64
fafk (5C, 6C)ICEET 22— —, Fi, LOTIIE?2
BLUE BLEEME (2C, 8CO)itEET I —H—», £h
Fhéohic., MOR>OEHBTIE, ThTh—EHED
PRI ERT A — T — DAL LN, ke —
H—%<y TILRAELIRER choovw—4— LAl
AFLP < — 7 — DEEFELERE—H L TO R (B 1IK).
Pl &0, ADOEHEBIHIEL T2 R1BH1 €
NENE S I - 72 (van Heusden - Shigyo &, 2000).
2 RFIPIHMHA E PHKEE*EDT-SFTHBOREH
King & @ RFLP #i % #/ 3 5 < — 77 — OEERFZ
EST & UT DNAQBIZERT — ¥ N— RICBHEH T
H3% -7, DDBIREFOERT -y RX—x %@L T
ZOSDOENTF - EEGNESTZ LN TES %
= T, van Heusden 5132 ESTOEHI A b &ic S5 A < —
%85 L, RFLP < — # — % CAPS (Cleaved Amplified
Polymorphic Sequences) ¥ SCAR (Sequence Charac-
terized Amplified Region) 7 & @ PCR-based marker ~
BT HEEET-T0S ERIhifcw—H -k~
I2 AFLPHIR s~ A &, RFLPHIK & oS, b
b, {exFELTFHROREELIHSNATHE —

FH, —a2a—V—=5 2 FOMcCallum 5 2iZUH &9 5,
2, 3OMEIS/N—TRFHICDNAS A 75 Y — DG
%%, 7, N4 VO7I)Lb— 73 short tandem reperat
sequence D EL g i BT L T % © (Fischer - Bachmann,
1998; 2000), FRAviZiE, = 5% { @ RFLP, CAPS,
SCAR, Microsatellite w — A — 75 K HIR FicE &A%
NBEIEITHBEARS Fi, EXBERXFEWMYOLEML
REMETCESCEETE 50T, Insitu hybnd-
ization Bl kA v EVICE LTS BERT, X
FEIZBWTIE, lkbpToy v 7a—wi%E7
o—74L LT, Tyramide- FISHZ:IC & b EEgik LT
BT 3 ENEERICHE » T& T 5 (Khrustaleva-
Kik, 2001). o, 9F<—H—%2 B0 &z i
REZEISEyFTEDONTNSE FFev—A—Ilk
2L —A T, JERE, AE, MRH%E4ETE 2E&ET
KB UCiE, BEMTPILEENTEY, 0T /35
ZEFRL T DBE NS Z T, EEEOIFELPE
EREORFARZEREOEA - FMIEL RS ICEDL T
{NETHD hEFT, xFEHEYWTITEESITICFA
TEIHBEEREL ENPTEvbhTH I, QTL
(Quantitative Trait Loci) MO RZIC LD RY U —
VOB OWTh Ty BV NTEBIINL ST
ETEY, $TIE, MOBAEDILIIN—-TEH5L5T
» % (Galmarmi 5, 2001). SHBOWEOERFFEEFES
RsFoTinv& 2y A cepa®d? ) LA XlgvnA 37>
X+ OH 10045135 5 & E X T 5% (Arumuganathan -
Earle, 1991), ZN &G TS/ LIEWICHED BTH5E
FBORRBIRICDEN Tk, 2O LARICEIEVE
COEFRFIPREEFIIVEENTNE EEZILSNTE
» (Stack - Comings, 1979; King &, 1998), % DOfE#TIC
ErE)oRENTREINE 4%, I SKHABE[OR
AR U CTHEBRBEED, RRFFEEN S BT
EhHb

SffNEEEETIHLORFAEORHRE

FVREAFOEERETH D, ToBRIHRELAD
ETIERFEbgEnTns UL, RF¥FOEBHICIE
EBECEMERT bR LE L, EREEETFERONNSR
ERREICET Sh T3 ko (2000) 1, xFEHEM
FEY Y - XOMRBREEZIT, Yroy bOE 156
KEHDOXFDIBED S CRIEREERT I EAHEL
7o, BUE, ZOREEFRME LT, SUIRENEE DK
AxF¥EROBEENTbhTINS ik, BRNRKES Y —
ZXOHEACF ST LY, Y roy MESEBEEEDD
FFEREIDZOEL & DB(AFOHOESF)TRY 7 =
J=IEE(T o b TR T IR A R )EEEL
THWAIEDRBEOMICH T2, T BT, JORKIIRAMD
RY Tz /) =LA EEELTHE I EMNHEL, 20
(LS 2 RE T SR A Y, TS &2 S
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BZAFEH AR LTS EARBERSKELTS, &
e FENESTEEDTHEY, TAINWEVE, Jon
T4V, B ETCHEMBETENSDEERIZEND S
5 THB W%-T, bIFEDRSTEREREIRDOENM
LD, AL THRASILEIEDTETHE LA
IDEHIT, vryoy FOREBEROHFIMICE - T, BEFEX
FRBICANMBEEL2EZ 5 EBTEXEDTH S

BFbHYIC

X ¥FEREMOER - BREICHET 2P, HRIICAET
PEEZOEMN DL, OTFEFFICLNTILEN T
% ZOWEREETHY 30, E4E, 30y /NT
RO KRBEREHIE oY » 7 + (Onion Quality,
1996-2001, CT95-465; Garlic & Health, 2000-2004,

EINSC-2$BR-CS
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QLK1-1999-498) %37t ki, EUEBATORFEH A
BlERESLDDH5 hooFuvz7 Mok, FE
BEAFBMTH By xFB LU=y 7iiBINT, &
ZEIFEOWE - 7, B BREOWNL, 7/ LENTT —
v O&ER, MEERRELEMORRLT EEHBICTx
NAEENEEICE D IRAFICK Y 2 ANEERE
OMEN 7 a— X7 v FPENTOBHAELITB T,
PEICFOTHERHETO S oY« 7 MFRA L H#
&L, *¥EFYORE -BFRICET 2 EBOSTHERE
EEA LT TBLASEISHZ ZOHEREAETERIER
BOTEBICEF LR IHIE, Tk0 X FEMD D4RE
PHBRBCROBEAG - CECFEINZ LI B
A9 FEORI LI, BEREMATEEICD & T 5408
Bk 354 NS BFOMRBE DS « HE—EEREL

BIE %<5 FOE{xFHIX (van Heusden - Shigyo 5, 2000)
AR < —H —PEBS T o TEY, EEEOLERFT <~ —h —OffMic kb 680 cMic?s » 7o, ZEF LAl
< — N —%%, Eflic KosambiBEElc & 3 v —H — S OEE %R T
B BB ARNERE AV TEBRELAFLARE L. —H — D& HEhIZRT <—h —ZERD 1C - 8CiZ
B —H—OEFEEERT oOREE<—H—RBTETRYT EHHEES L1 - L8) & 2Ny s a4k
EE (1C - 8C) 2 LB O FRIc 2 N FhoRd (7c & 2T L2=C3).
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