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() A 5C R H0h 0. 54457, KM FH KT FiE SR K. M. EAR
Z A A R4 W 0.56207, 0.5071 A 0.5680™, XN &
TR0 Mg BRI R G R RKOB BRI R R, KRIA
KRLAR IR R 4 — .

FIFH 559 X SSR 514 %k A% J B A4 1 A7 35 A% 25 S 40 B A0 O B 1A
WA, TR G A 127 X5, @ 1015, TcM, FEI51 W
(i) PE 8cMo A H 1% B % 3t 4T QTL 40 #r, L3RG 8 MR &K QTL. 6 M Hi
i QTL. 8 MK P8 L QTL. 5 A 1 % QTL M1 8 Ak QTL, B APEIR
BB AL TR A 74.69% .69, 27% . 73.56% . 47. 68% #1 58. 39%.

w

SR AR F I RMALL Arid BT A7 AR R K L K58 B RDRL (1) QTL, T3
AN 31.72% . 18.25% FI1 9. 78% , 44 L 1) 5L A A e 5 A Ak
MR MK st 5 5404k E RM289-RM598 [X [] [ If 46 ) 5] it
CKEE . A RARLE M QTL, TTERE M 16.13% . 6. 19%.
27.35% F1 13.20%, FE5 b 1955 X Y BE A 25008 ok & Fn K 58t R AR
W E . R A X A) [E) ER R 2 AN Ok, BB A K 8 A T ik
B2 S I s i A v TR 1 0:) = L= A S =i 1D VA I o NP 1 e e~ S P
i s A B 2 A7 v B LA B Fe S AEH

KB . JKHG: AR BTPEIR s B R DN R AT

g

]

1

N
Ny
D&

Juj3

E



J& IR 2R i 5

ABSTRACT
Rice appearance quality trait is mainly referred to grain length (GL), grain width (GW),
ratio of length and width (L/W), chalkiness (CH), degree of white core (DWC), milling
rice (MR) and transparence (TR). Appearance quality trait is one of the most important
elements which affect commercial values directly. Credible results on genetic research of
appearance trait will beneficial to breeding research. Recently, appearance trait research
has made progress because of the improvement of molecular marker. We made attempt to
obtain both genetic and Quantitive Traits locus (QTLs) information of appearance trait of
elite rice Jiafuzhan by using SSR, and the result will be helpful to molecular marker- aided
selection (MAS)
A RIL population derived from Guangluai 4xJiafuzhan was constructed, the number of
RIL individuals is 435. The grain of F6 is the target of our research, and the result of
phenotyping investigation showed that super-parents phenomena only existed in GW and
WE. The average value of CH is 62.9%, which similar to Guangluai 4. All the
appearance quality traits belong to quantitative traits. Correlation analysis among
appearance traits indicates that GL and L/W, GW and L/W get very significantly
correlation. r* values are 0.7970  and-0.8033"" respectively. Correlation between CH and
GW is also very significantly positive, r* value is 0.5445"". Correlations between WE and
GL, WE and GW, WE and CH are all very significantly positive, r* value is 0.5620"" .
0.5071" %1 0.5680"" respectively. The result indicated that Jiafuzhan is high quality indica
with relative high yield.
Polymorphism analysis was conducted between GuangLuAi4 and Jiafuzhan, an elite
indica rice variety, with 559 SSR markers. 201 SSR markers are polymorphic, with a
ration of 35.95% and 157 SSR were chosen to construct linkage map. The genetic map
consists of 127 SSR markers, with a total length 1015.7¢cM and an average distance of 8
cM. 35 QTLs were detected in total, 8 for GL, 6 for GW, 8 for L/W, 5 for CH and 8 for
WE, which could explain the total variance 74.69%, 69.27,%, 73.56%, 47.68% and
49.62% respectively. Mapping result shows that there are 4 regions on linkage map
including 25 QTLs, which are RM462-RM600 on chromosome 1, RM16-RM5475 on
chromosome 3, RM169-RM440 on chromosome 5 and RM566-RM189 on chromosome 9
respectively. In these regions, the two flanks of RM411 on chromosome 3 confer the
phenotypes of GL, GW, L/W and WE, which explain variance 31.72%, 13.34%, 18.25%,
13.81 % respectively and could increase GL, L/W effectively. RM289-RM598 on
chromosome are the loci of GW, L/W, CH and WE that explain variance 16.13%, 6.19%,
27.35%, 13.20% and could decrease GW, CH at quite high degree. The genotype from
Jiafuzhan could increase GL and L/W, but decrease CH. There are many QTLs in these
two loci and could explain high variance relatively.
In conclusion, we can take advantage of these two loci in rice breeding with aim to
improve appearance quality trait of rice.
Key word: Rice; Appearance Quality Traits; QTL
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P C R HAT KRS B R K T2 BRI ST T 1A .
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B S, AFEBEITE R PG QTL Ko o X el A7 50 A0 5Tk A s
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[F] B A7 7 S 1 23 F0ORL K M DA ) B s 1008 5 b 1 1 B0 . 2001 4 2
iR P TR VP E 1 62 4 RIRS S R b, s L MR 19, 4% ARk
MBS, T2 R MR A1%R BT AR UE o MR AE (2002) X A
HEAA A2 4y HORN RS AR U A R, L G R L e K
ik 401, HEHEAREIER 28% Y. B RS (2002) 74 [H
0 PR AT G K R IR S A, TR 1109 MRk, B TR
i B R RN R A 13 4, EL ORIl 5 0 A U d I DR R D I R R 2
A RIS Bl R AR (1994)  AF UK W R 10 AN H AR TORD RS K
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H b5 b BT B 8 R 17¢"

g BR R AT DL R BILK 5 L K T I SR AT 1 P R K
MORATRR T  E  y ARR, BE A 0T R R B R OR
Lt 5 SR e ) ORI R K Bl R o e R, RN, T B
LA B 5T 5 v 7 I AT LS 4o
2.1 AR B AR B H A M iR

FEK B AW PE AR, 32 B2 & 8 R K (grain length, GL). i % (grain
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(chalkiness, CH) %,

R A B [R1 A Mb 8 A A B FH A s SRR #E (NY/T593—2002) #f
il B RE (KR Ay o =% g% K (06, 5mm). 1 (6.5-5.6mm). i
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D RIND/TI S == O e s i B - VA o I (E P e el = 2/ 1K
RN T IR ERON K 99% BA L, HUE A By

S R S B EUNE R U DN B i £ G Ve o (S E I 1 2
(20000 A b 3 1 g Ak D7 3 32 B g s T A AR RE RS D AT,

4

E
s

}



JRTTR A1 3
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AR EEAXY, ShEEHREFEMLE, MHXRESHA
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Mah #E 2% (2003) WIWESE 20 3 3k15 T 16 A ki & QTL. 17 AN HL %8
QTL 1 16 AN KL QTL, Jrboki 58 PRIR A — A &gt 45 f A ( Dok %
26.25% ), RLHE AR A — A Tk 2 A 0 B OK I i A e A7 (13,31
%), oAb QTL MsTER A AH M " A RS (2002) Xk E
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(¥ QTL (10% —20% ), ifij ki E MR A3 5 11 AR QTL ™5 2= 4a
(2003 ) AN PR WOBE ST h O SR W AR R DU Bk XA
R1962-C191B, BTEkH 4 A A 10.4% Fl 28.5% , f H Al Az i 8 & 1k

5 [38]
N ]
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£ (2001) AT T UAE (2003) TSR B A AE4L & 1) RIL BEAK,
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R WA (2002) KB X ] R19-C1677 4 7% X A, BTk %
0 25.8% [45]. BEAME % (2003) 3K Rk K ARIC RM156 45 76
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RL g MEARSE SR AT 69 NG AL AL (IR, A TEr 9 T4
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P AR A B B b SR B BEAR SRR 0 QTL B 1-17 A, P
4.9 4, Ko QTL stk %/ T 10% . ZEAmZHFFLiE (& 2 M
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MR E A (1995) FEPIASANFE & & 3] QTL X (8] RG9-RG182
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A7 AE — AV 5 R0 58 IR 1 32 R0 AR AT

Kg8 e MR B L3R A3 56 A QTL FEAZ (kD). Bx T 8. 10, 11 %
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QTL #AL T 8 5y 11 S A 12 T34k FAHMLI X (Al iy, H Dk % 1
TE 10% —20% [A] 7, PR S (2003) ELEWEMBTI R R, EW
JE IR QTL 78 6 5 e a4k R2147-G1478 X [f], 51 #ik % A4 25. 2% 19. 3
%, 5 ILAHAR X ] R1962-C191B & 2 1% QTL, PR 4F 1t v1 ik % 4
& 10. 4% F1 28.5% , [A] 3% AN X[ b 2 S (9 B QTL 47 45 Tan %
(2000) [ 1% QTL R1952-C226 Ml 1 QTL wx—-R1952 b 1 [X [i]
R1962-C191B 8% % AH % , 1% W 7034 76 43 B I 11 R 1 2 PR i 43 21 T
6] — AN QTL, f7F 5 5 4« 4k 1) RG360-C734a X [0, Tipkx 05N
87. 2%F1 70. 3%, IXAS QTL [A] Iy b 78 Kz e PR AR b g A I 21, Da ik 2 ik
55.2% "o QTL 4 MKW 5 5 Yt tk b 5500w 5 208t A4 8 7 AH I 1) 47
B EAEAE — AN O 5 S A OC I A R A, 6 5 B B4R | wx-R2171
) B w] BB A2 AE — A UM QAL AL, TTER R LR A (5.0%-28.5
%), T 8 T Ytk LA — A [ R AR AT, AH R A A
AN R . FEABEITRI N A R QTL S Tk R 3 R s, Ui IR B N &
MRS RN

CLAT I AF 7045 R4 i R L3k 13 T 66 AN kL F MWk A% R A, A
WFFC A8 R B QTL 0 1-11 4>, 739 5.5 4>, X428 QTL JL-F ¥ 25 fT
12 3Bk, QTL STER R E/N, ERMERA, A2 RABHMUZ
B DRI B MR B AR R R . AR RS (2002) R4S T 37 ANRLE AH G
PR QTL, P iRk E . Bk . B9 R KR KRR R R
FPRLZS R, U0 BT AN B & 5T AR R SR R A B R g Y MR
M2 (2003) XFRLE (K HF ST AL 3k 19 16 A QTL A7 04, i 8 & e ta ik,

9



JRTTR A1 3

e N8 i B 81. 42% Mt (LA v, P BR T qQGWs F1 qGH8H 1R U1 R % 43
S 4 13, 31%A1 9.51% #b, HoAth QTL 7 5 i sk R B %A it 5. 2%
YU B ThAESE (2004) MIEFFCIANAE 4 5T 5 Gk b kAT —
AR A OC QTL X ), B A% stk B AN I 30% . R A K KL E
|ER 7N U Y VA S| P 11 5 s ST VAR I LD YA NG U Ll L R VA A
Bz, N, "LLE H TR E QTL M4 M wf s i i i &
PL R, AL R DTIR A i B AR, A R BIE R] ) R MRS A
2.4AFBAIMMBERER OTL T A RIMRERE
2.4 1SSR#RICEKIEMER OTL P EYT iZ [

F 43 7 A ad 7 VRSB BT PR E AT QTL S8 I O & T
A, R AR Fhrid EEAMEY 2 &M DNA(random
amplified polymorphic DNA, RAPD) . R 1 F Bt K & £ &t

(restriction fragment length polymorphism, RFLP). ¥ 3% 5 B

ok

K %2 &1k (Amplified Fragment Length Polymorphism, AFLP) F
i LA 5 %) (Simple Sequence Repeat, SSR). HHXJ A Fh 2k,
SSR Axicd H A L Wk . FEACR A L 5 B K B AR ] 5 R A SR )
A, SEEREMER L. Bk, ARz N KRG 2 07 i
GO, WAL 2 T T Y AR B A A R Rl I e . UK
J AR SR KB TR F OSSR 4 AR G = 5 T PR BEAT QTL 43 1 -

C1D 045 M3 R Pt vk Dy T8, Qe S 1 i 9 3 DR i s ot
FApi e QTL e fr ™, AR A% (2005) BN H SSR #id 78 = Ff
Mk R e AL B 11 AN A FE R QTL™

(2) AMELEEREMN, HERE (2004) ¥4 TTEk % 83.2
06 1 B PRk B L PR E A7 B OSR33-RM228 X 8] 4, i Ak i A A Y 4
25 (2002) MK ALE (2003) B2 M M5,

(3) A& PR FN S BTPEAR , AL FE XM 445 (2001) KT 584 W
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