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Developing isogenic lines of the japonica rice
cultivar “Koshihikari” with early and late
heading using marker-assisted selection

Yoshinobu TakeucH!

Abstract

Four quantitative trait loci (QTLs) for rice (Oryza sativa L.) heading date were
previously detected by QTL analysis of the progeny derived from crosses between the
japonica cultivar, “Koshihikari”, and the indica cultivar, “Kasalath”. To enhance the
cropping potential of “Koshihikari”, a leading cultivar in Japan, our team used
marker-assisted selection to develop isogenic lines (ILs) with early and late heading
dates. Several types of DNA markers were used to minimize the length of substituted
chromosome segments containing target QTLs and to determine the genotype in target
QTL regions and the background genome of the ILs. We developed four new ILs—
“Koshihikari Kanto HD1 (Hd7)”, “Wakei 370 (Hd4)”, “Kanto IL5 (Hd6)”, and
“Kanto HD2 (Hd5)” — which housed the 560, 7960, 170, and 625 kb Kasalath chro-
mosome segments, respectively. The heading date of “Koshihikari Kanto HD1” was 12
days earlier than that of “Koshihikari” in Ibaraki, and those of “Wakei 3707, “Kanto
IL5”, and “Kanto HD2” were 3, 10, and 11 days later, respectively. Most of these
traits, except for the heading date of the four ILs, were the same as those of
“Koshihikari”.

Key Words: rice, Koshihikari, heading date, isogenic line, DNA marker

Accepted on February 13, 2013



PrinzE(E : DNAY—h—@ ik Bl 2RI L2 HRETEICBE 2 a2 e 0 OREE R TR BE#E OB FE 3

I &

20054R12A R DR ) L O IEELHI D R S
71 (International Rice Genome Sequencing Pro-
ject 2005). 1 D57 ) LAMEHRZFIH L 7=0F5%
WBELLERLTVWS, TO—D2IZ7 J LIEH
Ze R U 7= D 2R 75 il o Rl OB DY % .

KFgs AR T el ) &, EILRmEEn s
TINIZ B DRI THRE SN THE0, EANT
ROEML TN HETH D, ORI
OERELTIE. B, MatEd K OFFEIEN
HicEND ZENBTFsns, Larl, o
AU ) EEAERE L O DAL T R A e AR 5
=, IR OBE I O @ A TIIR R E 578
E. RENHL WIS DD, Fm. KRR
T, RO B OB S HEEE
DRIZ DM SHATDE TRE T2 2 &N

|

RN TWD, 2T, HEEHEZRZEL =
(O e AU AEBINIUL, TabehY ]
DA FE DR TEAL RN R IS E R B AT REME &
20, AEIZNDOEEAK SN D I N
%,

1 OHFEMEICEE 5T 5B E T O,
KT LRFEIC KO e S N RS E &
DNAY—h—Z2FfHAL TELLERELZ, &
SN EEER S R, B O MO HFE M 2
IR AE T 2 DNAY — ) — Bk B s %
AJEEIC L7z. AR TIE. 1 F O HFEMEOEEN
ISR OEBIRINZRNT T2 &I, HHN
IEHREEAL CGEDOTWS Tazvehy] @
HEEOWEBRICDOWTHENTT 5,

I A ROEFEEOESCER

1 FOHFEMEILH RITKRGE T 2B &5k
AEWREOERIZE > TIREINTNDS, &
NS OBEMERICGIRCRETIRER EDBRE
TRNIND S Z EICk> T, FERICASND
HEHIOZRNE T TS, fEkn S HEEMED
BIGRNTIIRE TICED 50, BONDELET
MBLEFIICFERIESNTWS, LMALERNS,
5T DB TNEH-DDEME ., MERN
2B 2 B OZ R NEHGIC R0 . 7
BN PARESERG S Mo/, L., Z
D204ETHFE I N1 *DDNAY — 1 —1d.
HIFEPE D X O MBI S BIIBE O
BT Z S mICER S 872 RE 2004),

INETIT, A rOHFEMEICEEG T KD
BLaTE (BENBEERTE NEHIN, £
NS OYREER EOMENRE SN TERZ, i
HAR G TH AR, | & > RESFE [Kasalath |
DOMFEE R ZDNAY—H—TH T35 &ick-

T, Die< B 15F%E (Hd1-Hd3a, Hd3a-Hd 14)
DELTFEOFEENHSNIINTNS (K1)
(RE 2004), =N S5DERETFO—EBIE~ YT
N—RA7O—Z7EICK O Bt - FESN. 7
FL N TEETOMEE & DITHEEITHT
DHEREMB S/ I NTWS (Yano et al. 2000,
Takahashi ef al. 2001, Kojima ef al. 2002, Doi
et al. 2004. Yamanouchi et al. 2005). ]z 1.
BLETOREBICXID. 56 Rafkrpiio i
R THd NI H ST THEEZ (2T 573,
EHSMF N TR ZEET SR 2 R DOt
R EBIA T CTHH I ENHSMERS>TNDS
(Yano et al. 2000), —J4. % 3 BtafkD KM b
DHA6H KOV 8 etk L OHA5 35 H AT
TRHMEIZZED S W, EHEATIZHNT
HFE 2B T 5% E| 2 H> TWad Z EMNEHS )N
E72oTWW5 (Takahashi et al. 2001. Yamanouchi
et al. 2005), % 6 FeafR DR 1IT13, BHE



4 TR FERT L

1 2 3 4 5 6 7 8 9 10 11 12

| Hd 11| Hd 17 |
Hd 3b
Hd 9 Hd 3a |l Hd 5 Hd 13
I Hd 4 Ehd 1
Hd 8 | Hd 14
Hd 1
Hd 10 |
Se5 | Hd 12
Hd 7 Hd 2
Hd 6
Hd 16

B HEEICESYT 2 EETFEOREAK EDOME

Hd[~Hd3a. Hd3b~Hd 1413, THZARK] & [Kasalath] OHEfli%
RIZBWTRHEEINAHFEMICES T28ETEERT, Ses,
Ehdi1&, HAI6EHAI7\3, &RAERRERRW. [BH6551 & T0.
glaberrima] OFHEHBACE, THAK] & Ta by O3HE
RiIZBWTRH SN/ HFEMEICE 5T 28 T EZRT,

-+ CTHifEZ (R T HH¥EEZ Ff DHd3a (Kojima
et al. 2002) MFIET H—FH T, K LI
I 2B E AR TSe 513 B n T DHERENIH LT
5 EMBAIIZRD, HERIKE L 2 HFEH 0%
e 7a</an ZEMHSMMERS> TS (Izawa et

%145 (2013.3)
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