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wm =
IKABEIRTN T B Y52 AR AT /KRR IE N L Th RE M T L3448 . /KRR ORI,
TEAKTE LD TR E MRS KA 7= i i s DM G, R ek
AEAE TR 0T 7 18 2 20 DR 2 24 T 24 23 SR B i A IR [R) S R 8 o AR
KRR (JF171 AT JF178) Fl/MRiFh (JF222 F Samba) MHEEAS, M4 F,
FEAR——JF171/Samba FEARI JF222/JF178 BE4A, N A EFrid (simple
sequence repeats, SSR), il id 5T HARVEIRF AL (¥ 53 B 53 20 93 A4 (bulk
sergeant analysis, BSA) HJ@LtLHESLIE]: RANR G L BBALE S IX [A) 5 fr7:
(mixed-model based composite interval mapping, MICM) X[#5h|/K RG4S KLk
A ORI RETE IS8 b FIT-RE F 1K) = RGE RIREAT QTL ) 2o, IR SR I AL
A A LR
(1) JF171/Samba F1 JF222/JF178 WAL RORL LA TR0 H PR A 1 AH
S M REW: Rk SRR KO, TSRS R R E LA RS K
T L AR ARG KoE LS TR A A K
(2) W] SSR FRICAT BSA VA KA AN HEAA ) o) B B AR BZ], JF171/Samba
BERIEE T 4 ANEBURE, 04T 1. 2. 6 18 SYLtaik, JF222/JF178 REiAH gt
T 5 /NEBRE, T 2. 5. 6. 8 F1 10 Tk,
(3) PIREAIAE 2 5 G A I T A BN DX T) RM263-RM318
R/ E SRRy Y VR INC A SN 1YAT v L S = DI LIS B AT X VNI E S VN B D B 16
RO A, RN TTER AT 18%~60%, ERERR B2 18cM, eI B 4
WA AR B AE [F]— L s JF171/Samba BEAAAE 2 544 201 321 QTL:
qGL—=2-1CKIK: QL)AL THRiC X [H] RM221-RM573, IRk 5Tk % 22. 47%; qGI-2-1
R QTL) I ghGI-2-1 (TRIE QTL) A7 TA5ic X [A] RM318-RM525, JPEAk MY
DTRRZ STk 40. 02%F1 23. 62%. JF222/JF178 BEAAAT 2 5 Y i i e 7 2 (1 4%
QTL: gGL-2-2CRiK QTLOAN gGS-2-2 K58 LE QTLOAL T ic [X ] RM13838-RM13840,
IO BTk 245 59K 60. 46%F1 17. 94%; qGI-2-2 CRL%E QTL) H gkGh-2-2 (T
FiE QTL) A7 T FRiC X [A] RM263-RM13838, itk &% S sk %4> )k 31. 49% 1
59. 66%. [ I Py AN BEAHR I 250 QTL, 73Af 1~ 5. 8 Al 10 ‘5 4L th ik,
(4) 3R] AWETUE2 S B O AR I RM263-RM3 181X [A] % A7 21425 il /K A
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Abstract

Studying special germplasm resource is an important way to reveal rice genomic
function. Grain shape traits including grain length(GL), grain width(GW) as well as
length/width ratio(GS) and 1000—grain weight(KGW) are closely associated with rice
appearance quality, yield and market value. In this study, we selected large grain
parent(JF171 and JF178) and small grain parent(JF222 and Samba) to establish two F,
populations(JF171/Samba population and JF222/JF178 population), and genetic
linkage maps were constructed based on SSR(simple sequence repeats) marker and
BSA (bulk sergeant analysis) method. The QTL mapping analysis of related traits was
conducted by MICM (mixed-model based composite interval mapping) method in the
two F, populations. Main results showed as follows:

(1) Correlation analysis in both F, populations indicated that GL was a highly
significantly positive correlation with GW, GS and KGW, GW showed a closely
significantly negative correlation with GS and GS had a highly significantly positive
correlation with KGW.

(2) Local genetics maps in both F, populations were constructed by SSR marker
and BSA method. For JF171/Samba F, population, four linkage groups were located
on chromosome 1, 2, 6 and 8 respectively, and for JF222/JF178 F, population, five
linkage groups were located on chromosome 2, 5, 6, 8 and 10 respectively.

(3) Mgjor QTL conferring GL, GW, GS and KGW in the two populations were

al detected in the interval of RM263-RM 318 on the long-arm of chromosome 2,
which mainly showed additive effects. Their additive H"2 was between 18% and
60%. In the JF171/Samba F, population, one GL QTL(gGL-2-1), one GW
QTL(gGW-2-1) and one KGW QTL (qKGW-2-1) were identified on RM221-RM573,
RM318-RM525 and RM318-RM525 of chromosome 2 respectively. Their additive
H"2 were 22.47%, 40.02% and 23.62% respectively. Similarly, in the JF222/JF178
F, population, one GL QTL (qGL-2-2), one GW QTL(qGW-2-2), one GS QTL
(9GS-2-2) and one KGW QTL (gKGW-2-2) were located on RM 13838-RM 13840,
RM263-RM 13838, RM263-RM13838 and RM263-RM13838 of chromosome 2
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respectively. Their additive H"2 were 60.46%, 31.49%, 17.94% and 59.66%
respectively. Furthermore, several minor QTL of related traits were also detected on
chromosome 5, 8 and 10 in both F, populations.
(4) Major QTL conferring grain shape and weight which were mapped on
RM263~RM318 of chromosome 2 in this study has not yet been isolated and
pyramided, which will facilitate marker-assisted selection for new large grain and

high quality rice varieties and map-based cloning in the future.

Key words: rice(Oryza sativa L.); grain shape; grain weight; QTL ; gene mapping
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PR AL B R KA DG QTL 35 119 4y, AKRIFTT 12 48480k L S 21k
K QTL #7476 M QTL HBUAR A, ALl 3, 2, 10 A1 1 5 4eea ik A2 QTL
%, HWZE 4. 7. 50 64 8. 11, 12, A9 SyYtafk, ZHFRLERER: —
FRAT — AN IBAR AR b Al K B3 A MR 1 QTL $0H 2 3~8 4, 401 T+ 2~5
ARG 0 A b, BEAS QTL 1 DTRR R BERIE S AN, 22 SRt g ko o o o e il
E SRS ARSI B R AR QTL DTHRAEATIRIIE 30%~~50%LL 117055 5
Hurhib, oxhiKBArsane it ig 2 A (Lk—~4() f gl-3 7, Criks
HEE 14 (659 s

x1 CEEMBIFRK QTL KH o0
Table 1 QTL information for grain length

Qetifk hridx LoD TURREE SRR A BN
Chr. Interval H" 2% Parents and population Ref.
Chr. 1 RM212 6.5 22.0 V20A/galaberrima, BCsF. [50, 76]
GO031003 2.5 11.9 Reiho/Yamadanishiki, DH [53]
R2632-C39 16.5 3.7 Zhenshan97/Minghui63, RIL [57]
G393-R2201 16.9 3.8 Zhenshan97/Minghui63, RIL [57]
RM259-RM84 4.0 11.9 IRAT109/Yuefu, DH [60]
RM5-RM302 3.0 12.7 IRAT109/Yuefu, DH [60]
R210-C955 5.3 17.7 Asominori/TR24, BC:F: [70]
RZ730-RZ801 6.2  23.3 IR64/Azucena, DH [77]
RZ649-RG374 2.9 11.9 Tesanai2/CB1128, F. [80]
RG173-RG532 2.9 10. 4 Tesanai2/CB1128, F. [80]
RDL5-RM129 8.3 7.9 Lemont/Teqing, RIL [81]
RZ14-RG236 3.6 2.9 Lemont/Teqing, RIL [81]
Chr.2  R1843-RMD1 3.1 6.5 Zhenshan97/Minghui63, F.., [48]
CD01091-RG520 3.4 8.0 Labelle/Black Gora, F: [52]
RM240-RM213 3.7 1.2 Zhenshan97/Minghui63, RIL  [57]
RM8 3.2 5.2 IR64/E32, DH [59]
RM327-RM262 3.0 2.9 IR64/E32, DH [59]
RM318-RM208 7.9 2.1 IR64/E32, DH [59]
C777-R1989 7.7 5.8 Asominori/IR24, RIL [67]
RZ599-R712 2.4 5.1 Zhenshan97/Minghui63, RIL [69]
C601-R3393 3.9 12. 4 Asominori/TR24, BC:F: [70]
C624x-RM263 5.8 6.0 Lemont/Teqing, RIL [81]
C777-R1989 3.9 1.0 H259/Acc8558, RIL [83]
€955 5.4 20. 2 Asominori/IR24, CSSL [84]
€601 2.5 17.6 Asominori/IR24, CSSL [84]
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C1087-RZ403
R321-RM55
RM200-RM227
C63—CT125
RM156
RM49-PSM130
C80—-C1677
XNpb249-C1468
RG393-C1087
RZ403-R19
R19-C1677
RM251-RM338
RZ251
RZ519-R7448
RZ337A-CD0337
Xbcd907

RD3. 5-RD3. 7
P75
Xpsr100-R250
Xprsb7b
C1677-R19
R19-C1677
RZ656-RG449
RG476-RG620
RM255
RM261-RM177
RM273-RM252
XNpb331-C335
C22-RG449
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M22-6
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R1838-RM87
Y1060L-R569

12.3
4.0
2.9
3.2
34.9
41.0
18.3
4.6
10.0
81.6
17.9
6.4
2.7
13.0

27.8
7.3
35.8
11.9
5.9
3.8
19.1
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58.
63.
25.
10.
20.
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4.5
1.5
9.9
29.9
3.0
32.
11.
64.
27.
24.
12.
24.
13.
19.
17.
17.
2.0
4.0
0.3
40. 1

— O B~ O o

W 0 N = O o1 o1 O U1 O N

12.7
8.6
16. 4
3.1
1.6
7.1
44.0
3.6
7.2
10.4
3.6
28.9
10.3

INI/B14, RIL
Nipponbare/Kasalath, BIL
Nipponbare/Kasalath, BIL
Asominori/IR24, RIL
Jefferson/rufipogon, NIL
Zhenshan97/Minghui63, Fo.
V20A/galaberrima, BCsF.
Labelle/Black Gora, F:
Labelle/Black Gora, F:
Zhenshan97/Minghui63, RIL
Zhenshan97/Minghui63, RIL
Zhenshan97/Minghui63, RIL
Zhaiyeqing8/JXil17 , DH
IR64/E32, DH
Huananxian74 , SSSL
Asominori/IR24, RIL
Asominori/IR24, RIL
Zhenshan97/Minghui63, RIL
Zhenshan97/Minghui63, RIL
Asominori/TR24, BCsF.
Caiapo/IRGC103544, DH
V20A/galaberrima, BCsF.
IR64/Azucena, DH
IR64/Azucena, DH
Kanota/Ogle, RIL
Lemont/Teqing, RIL
H259/Acc8558, RIL
H259/Acc8558, RIL
H259/Acc8558, RIL
Asominori/IR24, CSSL
Asominori/IR24, RIL
Labelle/Black Gora, F:
Labelle/Black Gora, F:
Reiho/Yamadanishiki, DH
IR64/E32, DH

IR64/E32, DH
Asominori/TR24, BC:F.
Gui630/02428, DH
H259/Acc8558, RIL
H259/Acc8558, RIL
Asominori/IR24, CSSL
Zhenshan97/Minghui63, RIL
IRAT109/Yuefu, DH
Asominori/IR24, RIL
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Chr. 6

Chr. 7

Chr. 8

Chr. 9

Chr. 10

Chr. 11

RM163-RM161
G387A-RG360
RZ67-RG470
R1436-R2289
RM204
CT506-G200
CT380B-G294
RM539-RM121
RM162-RM30
R674-R2549
RG128-C1023
RG711-RG650
RM351
XNpb379-268
Xisul961
Xhcd1872a
RG146-RG650

RD7. 10-RD7. 11

P76
R1245-R2677
PSM394-RM210
RG108-RZ562
A8558-3
G1073

R2662

RM105

XNpb339-C796C

RZ206-RG213
C472

RZ421
RZ625-RZ337
RM304-RM147
G2155-RC134
RG241-RG561
RG752-RG1094
RZ527-RZ337

RG449a-RG449b

961

C1361
G1082
RM209-G257
B01482
RM229-RM21
Xumn441la

8.8
16.7
4.0
3.2
2.5
4.8
4.1
3.3
5.1
3.9
8.0
4.3
16.0
3.7
2.5
3.0
9.5
4.9
2.2
2.2
3.5
4.3
6.8
2.8
12.2
10. 4
2.0
3.6
3.7
10. 2
5.6
2.5
5.3
11.9
6.9
5.7
7.5
9.4
7.2
5.3

2.7

9.0
11.4
2.1
8.6
13.0
18.4
14.6
10. 2
4.7
15.0
15.4
17.2
3.4
19.1
21.9
7.5
10. 2
13.9
4.5
2.9
6.3
4.3
8.5
1.0
3.1
10.7
3.4

5.0
8.4
30. 7
17.9
10. 4

S
DO O © O DD O

23.4
15.3
9.4

Lemont/Teqing, RIL
Gui630/02428, DH
Gui630/02428, DH
Nipponbare/Kasalath, BIL
Reiho/Yamadanishiki, DH
Zhaiyeqing8/JXil17 , DH
Zhaiyeqing8/JX17 , DH
Hwaseongbyeo/HG101, F..
Caiapo/IRGC103544, DH
Nipponbare/Kasalath, BIL
Zhenshan97/Minghui63, Fou
Labelle/Black Gora, F.
IR64/E32, DH
Asominori/IR24, RIL
Kanota/Ogle, RIL
Kanota/Ogle, RIL
Tesanai2/CB1128, F.
Lemont/Teqing, RIL
H259/Acc8558, RIL
Asominori/IR24, RIL
Huananxian74 , SSSL
Tesanai2/CB1128, F.
H259/Acc8558, RIL
H259/Acc8558, RIL
H259/Acc8558, RIL
IR64/E32, DH
Asominori/IR24, RIL
Gui630/02428, DH
Asominori/IR24, RIL
V20A/galaberrima, BCsF.
Labelle/Black Gora, F:
Zhenshan97/Wuyujing2, DH
IR64/Azucena, DH
Tesanai2/CB1128, F.
Lemont/Teqing, RIL
Gui630/02428, DH
Gui630/02428, DH
H259/Acc8558, RIL
H259/Acc8558, RIL
H259/Acc8558, RIL
Zhenshan97/Minghui63, RIL
Reiho/Yamadanishiki, DH
Hwaseongbyeo/HG101, F..
Kanota/Ogle, RIL
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