31 % 4
20124 8 H

ook K % ¥ R

Journal of Huazhong Agricultural University

Vol. 31

No. 4

Aug. 2012,397~403

FIREABX REE
E L7k 78 mm B R PR BT QTL
Btk BEE ATH FATH

P RERFEHIHEXRBEREEEL T, KX 430070

I

WE LJIFE 29B M EFREAEGEN A LREARNM B, a3 837 144 4> SSR i i 858 7% &%, R
A A DT AE [ 32 5 7K g A0 S0 it J55 R0 28 8 6 R i B A AR G MR AE AT T B PR B R e . SR T 45 N5
KRR R TE KTt CE AR EREE S e AR E A S QTL A AE KRS 1.2.3.4.6.7.9.10.12

ge o fh b H P 9 A QTL R3O 9 42 Al 5]

XA O KHE; EAHAAXER; AWM RERWME; QTL
hESES S511.503.53 XEkARIRAD A XEHE 1000-2421(2012)04-0397-07

KA TR R WUNAR 2 B RN R BB E
o FEOK BR324 Sy i R BT L A T L 78
BEWRGBEMESRSE . TR
FE R o B IR L B 32 IR A5 1 A 52 el {UA K
EHEAEFERREG 20 B HR A A R
KA

B 25 43 7 B0 F0 BRI 8 1 1 4 TR 0 P
B PR I R 67 F 9% AR L 52 2 IR 1 a8t A
Iy E A RE . ERT 6T AN R, B A TR
ZMX QTL #AM. IFHE S5k T E4 QTL.
GS3" L, GW2 . GW5 AR IR AL B2 — S8/ i
PR HE AR L T ELIE 2 R B, H Aok Tk
FI QTL M O — 24 i H e i B A K
TR QTL I H I & A AR, X FRZEK
i R UL . Wang 550 08 Waxy & X I (We 7
SO B REOK ELAE VE R A, B [ R A2 alk
PR W Flalk FENE S8 oo,

AW LN T 29B Frp [ A8 b SR A M
F A A28 R AERIBEA R 144 4> SSR #ric 44 g
I FARIC 3545 3% 1R 1 5T 5 7 A WL it BT R 78 2 IR
Al AR SE IR A QT L, DAY hy ZK A i Joi gt £ PR e
K AEEIS AR 3R

Y H 7. 2011-11-03

1 #RlE7I*

1.1 #RlE HEREEE

IKAEEA MBI A 29B F1 b [ #2422 5 Al
HERAE R BT 235 D Fos FLoHA AL R DT
2008.,2009 4FEFA T4 Ak K i K . A2 7
B AFRLCR A — e K A HE, I FF 29B J2& i
JIRBIBE B WA R IR, AT REA K
B TJFAE 2T VEAF R0 38 45 S 3 S e . TP E A
S [ K R A 5 BT 355 7 T 8 ) 0 S e R A A A
12 HRE&

KRR B WS AR 7 T A 3 A H JE #EAT A
iR TR T S A 1D R VA NN YA N 5 W A L
. BPRRIZ 50 g FAALE B REAL L AT KR Ok
DL TMI-100 SRS K AILAE K oK o 78 5E XU # i
HL(LJdy corporation,Colorado, USA) [ ¥ Al K #5 .
it 0. 147 mm 0 J5 3 A3 H 8RS, B T —20 Tk
FEORAE . PrIAS R T R E R i W
AR EE RIS AR 1 I 22
1.3 HiEKE

i A B S T A Ml s v K BT I E Ty
B 298 A A RS S oA g AL A S
R 235 MR RFHEV TR R K (GL) R 58

HAWH. BEHERBEESTH(30971550) (FH K <8637 H (2012AA101102) 4l 4 % 3 B % 35 (20112X08001-002) F1 JL AL 4 ol 7K %5 7=

W ARAKZ I H (CARS-01-03)

S BB BFSES 1) KR L BB % . E-mail: chao20578331@126. com
WRAERE . TP L Bz TR KR TR M E A, E-mail: yqhe@mail. hzau. edu. cn



398

LR A /A NI S

o531 %

(GW) (K58 L (LWR) (1R (CR) | FLEEVE M & i
(AC) P IHEH (ASV) . & PEAR DLUE & 8] A9~ 1
{EAE R oy BT 8t it 47 QTL & fi .
1.4 BEEEHERN QTL B
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2 #RE5HMH
21 HTFRICEEEHELHE

RS G DX ) AR A AL 19 23 1 ac et 15 3 B

BLBIL S A 144 4> SSR fRic. B G /K R 12 56
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Table 1 Descriptive statistics of appearance quality of rice and the cooking and eating quality of rice in parents and the population
PR A5 A Parents RIL BEAR
Traits Year JII# 29B Chuanxiang 29B 1 [E % Zhongguoxiangdao RIL population
ALK /mm 2008 9.0340.05 10.98£0. 10 9.9040.51
Grain length(GL) 2009 9.46+0.13 10.55+0. 10 10.10+£0. 39
ki G /mm 2008 3.034+0.05 2.76+0.05 2.94+0.12
Grain width(GW) 2009 2.90+0. 04 2.6440.05 2.81£0.01
K58 2008 2.984+0.02 3.96+0.04 3.37+0.21
Length width ratio(LWR) 2009 3.26=+0.05 4,00%£0.09 3.62+0.17
ESEEY 2008 93.00+0. 04 12.040.01 84.17+21. 90
White core rate(CR) 2009 90.75+2.22 1.50+1. 29 65.80+26.63
{ZRIERIEN 2008 4.75+0. 29 3.58+0. 21 1.08+1.42
Alkali spread value (ASV) 2009 5.0240. 24 3.75+1.73 4.20+1.50
EEEEN S/ % 2008 24.0040. 82 14.10+0. 31 15.43424. 54
Amylose content( AC) 2009 28.2040.08 14.80+0. 10 16.48+4,99

R2 BAEPHNURRTNZEZEERARERBAHEXRY

Table 2 Correlation coefficients for appearance quality of rice and the cooking and eating quality of rice

PEAR Traits A Year R GL T8 GW KHitbh LWR  EHZE CR HHEEMSE AC BIRE GT
ki e 2008 0.19
GW 2009 0. 14
KIE 2008 0.74% " —0.52**
LWR 2009 0.70" " —0.58" "
RSk 2008 —0.01 —0.01 0.05
CR 2009 —0.02 —0.05 0.01
B HETER A 2008 —0. 04 0. 14 —0.13 —0.33""
AC 2009 0.01 0.12 —0.06 —0.25"
0 1 2008 0.09 0.18 —0.05 —0.38" " 0.32%*
ASV 2009 —0.02 0.19 —0.16 —0.46" " 0.31""
1) %, % x 435 RRHFE P<<0. 05 fl P<0.01 K 2R B3 x, x x show significance at P<C0. 05 and P<C0. 01, respectively.
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2008 41 2009 AFENMFN B QTL, Bl 1 /& 2 a NHE
SR ENY QTL fEYL fak iy HW R .

FiK (GL): 2008, 2009 4E &M ] T 9 4
QTL. /M E4E 1.2.3.4.9.10 Je ik b, 84 QTL
(I TTRRRAE 3. 0% ~18. 2% 2 Ia], HirPfE5 3 e (n
f& RM3513-RM168 IX [al & 2] T 1 MEEZ M QTL
(qGL3-1),qGL3-1 [ JMPERL N 72 2 a o 43 5 A
0.20.,0. 17, STlRF 43 31K 14. 8% .18. 2%, Hok A
FEATEEREMEENEM. 5582 a Nidf
2 MQTL EAAES 3 Yot ik I (¢GL3-2,9GL3-3),
S B G X R &, HA Rk A b B &R
L WM AEH, o oGL3-2 (RM15774-
RM6329)F 2008 4F K i 2], LOD il R* {8 ¥4 K
(7.9 F115. 2%0) FAh /Y 6 1~ QTL #2 sk QTL,
TR HRAE 3. 0% ~6. 0% Z [A],

Bi%E (GW): 2008, 2009 4E L4 2] T 8 4
QTL. /i fE5 6.7.9.10 Yo fk I, 34~ QTL
TIHRRTE 3. 2% ~14. 0% 2 18], HAF7ESE 9 Yefafk
- RM257-RM160 X3R4 E T 1 ~FEE M QTL
(GGW9), qGW9 WMz N #E 2 a N 45 3 R
—0.05,—0. 03, TTER 43 5| 4 14. 0%, 11. 8%, 4
KA 29B S B R BAE . 7E5 10 e ik -
e E 4 AN QTL RS EAMTm B X A &
B HYER AN 298 SRR EM. 5B AhE
A3 A sk QTL # A% I 2], STk R 7E 5. 5% ~
5.8% 2 [0,

K58 b (LWR) : 2008 4E, 2009 4 4L 4690 3] 1T
TAQTL. A A FESE 1.2.3.4. 12 ik I, o4
QTL MBI RAE 3. 3% ~15. 7% 2 6, 26 4 Yefa
A THRIC RM471-RM16653 X 58 gL WR4 P 4
ARG RN 43 0 A 0. 10,0, 10, BT #R 2 43 %)
h09.3%.9. 5% &3k v [ A RS A5 A 3k R 4R
S 12 Jeafk B 2 K TE ) QTL (gL-
WRI12-1,qLWR12-2) , A5 EA1TH & 5 X 6] A A
AR AP EEREARGMIERNIER. 53
Pet fk LRI E] T 2 AR E R KA QTL (gL-
WR3-1, ¢gLWR3-2), 4% 3l i T b5 id RM3513-
RM168,RM168-RM15774 X1, Hth gLWR3-1 T
2009 47 A6 I 31, H 0 %08 A BT Rk R 43 518 0. 07
M 16. 3% .qLWR3-2 T 2008 4F A& 2], Hom 4 2%
N BT ER 4R 0. 08 R 15. 7%, T3 AMEA 2 A4

o QTL ikl ], 2 T4 1.2 Jeafk [, sTik %
IrIh 4.2%.3.3%.,

Y F (CR) : 2008, 2009 4E 4L %) 17 10 4
QTL, e 2.4.6.7 P B ik b, B4 QTL My 51
BRBAE 4. 0% ~25. 4% 200, Hp e 6.7 YL ik
&/ E T 1 A~ FEKEM QTL, ¢gCR6-4
(RM19382-RM510) fil ¢qCR7-1(RM481-RM3859) ,
qCR6-4 By MRV AE 2 a PI435120 7. 90,11, 50, 5T
HREAT 9 5. 9% .8, 6%, Sk [ DA e A5 A Ak
HIAE . qCR7-1 MR 78 2 a P4 510
—7.50,—10. 60, TTHR K48 8. 6% .11, 9%, &
kA INAF 29B S AL EE R BAE . 38k 2009 4765
7 QAR bk ] 2 A EENE R QTL(gCRT-
2,qCR7-3) JLE BN E AR X R [H] (2 2% B 1
T 29B SEASEA A H BER . Hrh gCR7-2 5 LOD
R H 8K (—10. 90 F112.2%) .,

B IEME (ASV) £ 2008, 2009 4E 46 W 3 T 8 4
QTL, /M fE% 2.3.6 Qe ik b, A~ QTL 19 5T ik
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RM588) , gASV6-4 (RM253-RM276) Fl qASV6-5
(RM276-RM402) , qASV6-1 BIIIPERN 7E 2 a Y
PN — 0. 70, — 0. 74, TTEK R 4> B A 14.6% .
13.4%, &5k A Il & 29B 4 £ 3 B w1 M.
qASV6-4 FUIMPERL N AE 2 a M43 51K 1. 00,0. 95,
TUHR 439 33. 5% .27, 0%, J& 3k [ o [ 7 #g 45
PIERBIAE . gASV6-5 BYIPER N AE 2 a P94 3
9 0.98.0. 92, TTHR 435I Ry 31. 57 % .24, 90 %0, &
kAP EEBEMEHNNOEM. 2 a WEAH 2 4
QTL EMFEL 6 Y ik I (¢ASV6-2,9ASV6-3),
UM W EE XA TS BB EkK AN 298
SN SR AIER L S Ah R 3 A AR B AH OCY
s QTL A I 2, STERRAE 2. 90 ~7. 3% Z[H],

HEHEVER & B (AC) :2008,2009 4F 4 3] T
SAQTL.AMETES 1.2.6 Ytk b, 7255 6 Yetafk
AR T 1 AEER QTL(GACE) . gACe HY M
ROWTE 2 a PR 51 —6. 03, —6. 64, BT ik %4 5 K
71.5% .81, 4% B2k A AT 29B 4587 B PR 7R
TIAMESE 1.2 Yk otk A B R T R
FITRAL QTL, BTk 4350 k2. 56 .3. 3% - #4522k A I
Fr 29B SEA N SEF I ER
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£ 3 2008 FEF 2009 FERMBIMF MM BARMEBEREKMAKRA QTLs!
Table 3 QTLs for appearance quality of rice and the cooking and eating quality of rice in 2008 and 2009
s . ) 2008 2009
wRER g e op | WHERE g6 MR R/
Add. Var. Add. Var.
1 ¢GL1-1  RMI10105-RM3746 3.16 0.12 5.0
1 qGL1-2 RM3341-RM297 3.20 0.12 5.1
2 qGL2 RM301-RM5812 2. 10 0.07 3.0
3 qGL3-1" RM3513-RM168 7. 60 0.20 14.8 9.14 0.17 18.2
WK GL 3 ¢gGL3-2  RMI15774-RM6329 7.90 0.20 15.2
3 ¢GL3-3 RM114-RM3586 3.50 0.09 5.2
4 qGL4 RM471-RM16653 2.10 0.14 6.0
9 qGL9 RM1026-RM205 2.50 —0.07 3.7
10 qGL10 RM25294-RM271 2.00 0.11 4.6
6 qGW6 RM439-RM5753 2.30 —0.03 5.8
7 qGW7-1 RM481-RM3859 3.00 0.03 5.5
7 qGWT7-2 RM3859-RM418 2. 20 0.02 5.7
9 qGW9 RM257-RM160 7.00 —0.05 14.0 6.10 —0.03 11.8
5L GW 10 qGW10-1 RM228-RM5494 2.20 —0.02 3.6
10 ¢GW10-2  RM25914-RM4771 2.60 —0.02 4.3
10 ¢GW10-3 RMA4771-RM590 2. 40 —0.02 4.3
10 qGW10-4 RM590-RM6824 2.20 —0.02 3.2
1 gGLW1 RM297-RM212 2. 80 0.04 4.2
2 qGLW2 RM301-RM5812 2.20 0.03 3.3
3 gLWR3-1  RM3513-RM168 8.50 0.07 16.3
K55k LWR 3 gLWR3-2  RMI168-RM15774 8. 20 0.08 15.7
4 gLWR4 RM471-RM16653 2.90 0.10 9.7 3.30 0.10 9.5
12 gLWRI12-1 RM27973-RM27970  2.60 0. 04 4.1
12 gLWRI12-2 RM28678-RM235 3.00 0. 34 4.8
2 qCR2 RM301-RM5812 2.70 —5.40 4.0
4 qCR4 RM261-RM16434 2.10 —5.50 4.
6 gCR6-1 RM469-RM589 8. 00 13.00 25. 4
6 qCR6-2 RM589-RM588 2. 90 7.30 4.6
6 gqCR6-3 RM587-RM19382 2.20 7.10 4.2
FEHAE CR 6 qCR6-4 RM19382-RM510 2.80 7.90 5.9 5.70 11.50 8.6
6 gCR6-5 RM510-RM585 6.00 12. 50 10.7
7 qCR7-1 RM481-RM3859 4,60 —17.50 8.6 6.30 —10. 60 11.9
7 gCR7-2 RM3859-RM418 6.50 —10.90 12.2
7 qCR7-3 RM418-RM336 3.50 —7.60 6.7
2 gASV?2 RM5812-RM3630 2.20 —0. 24 2.9
3 gASV3-1 RM251-RM5748 2.20 0.28 3.5
3 gASV3-2  RM5489-RM15281 2.70 0.38 7.3
6 gASV6-1 RM589-RM588 9. 60 —0.70 14.6 8.30 —0.74 13.4
WM ASV 6 gASV6-2  RM587-RM19382 3.30 —0.59 6.5
6 qASV6-3 RM225-RM314 6.00 —0.75 14.2
6 gASV6-4 RM253-RM276 18. 80 1.00 33.5 14.90 0.95 27.0
6 gASV6-5 RM276-RM402 18.70 0.98 31.5 14.10 0.92 24.9
1 qACl1 RM580-RM7075 2. 60 —0.01 2.5
B VE M 2 gAC2 RM12949-RM301 2. 20 —0. 20 3.3
Fhk AC 6 gAC6 RM588-RM19382  37.00 —6.03 71.5 42.40 —6.64 81.5

D BERFKIR 2008 41 2009 4F 5 &2 A1l 2] () QTL The letters in bold indicate that the repeated QTLs were detected in 2008 and

2009.
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Mapping QTLs related with rice qualities of appearance,

cooking and eating using a recombinant inbred line population

CHAO Yuan FENG Fu-chun

GAO Guan-jun

ZHU Xue-ping HE Yu-qing

National Key Laboratory of Crop Genetic Im provement ,
Huazhong Agricultural University sWuhan 430070,China

Abstract

A linkage map consisted of 144 SSR (simple sequence repeat) markers was constructed

based on a recombinant inbred line (RIL) population of rice from the cross between Chuanxiang 29B and

Zhongguoxiangdao. Quantitative trait loci (QTLs) related with rice qualities of appearance, cooking and

eating were analyzed. A total of 45 QTLs for grain length, grain width, length-width rate, chalkiness

rate,amylase content and alkali spread value were identified and mapped onto the rice chromosome 1,2,

3,4,6,7,9,10 and 12. Nine QTLs can be repetively detected in two years. These QTLs were useful for

improving the quality of Chuanxiang 29B through molecular marker-assisted selection.

ing;
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