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Evaluation and Molecular Marker Screening of Combining Ability for
Yield among Major Parental Materials of Hybrid Rice in South China
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Abstract ; Eight male sterile lines and ten restorer lines of hybrid rice in South China were crossed to develop
two half-diallel mating sets designed according to NCII and sixty-one F, were obtained. These F, were planted in
2005 and 2006 respectively, and the combining ability for yield traits in its eighteen parents was evaluated and
marker loci were identified by using sixty-two SSR markers related to functional QTLs. The results showed that there
were obvious differences in general combining ability among these parent lines, and four parent lines including
Zhenshan97 A , WanjinA , Zhilong and Guanghui3550 had elite general combining ability. There were thirty-six SSR
molecular loci associated with combining ability of yield traits, and marker loci RM1,RM216 ,RM231 and RM542
were detected in two sets of materials. Among them, twenty-three were effect-increasing locus while others were
effect-decreasing locus. Heterozygous locus of RM231 and RM209 were two marker loci of elite combining ability
for yield with the maximum increasing effects, which increased 13.50% and 16.43% of yield in F, , respectively.
The results could be directly used for yield improvement and choice of parents for developing hybrid rice in South
China.
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MsE A BEIRAS . HAT, A RIS REART S S0
WFIEAR 22 | A543 SR Xof S i) 2 o o 34 1) i %o A =X 1+
SR BRI YE A IR A — R | ER
BXEARR A JE AT, DNA 43 FAric iy s 3
R BAR ST ST AR AL T B W T s T B AT
Fric i Bh 1 8 € Bl 32 B T KRS 9 H bR iR ek
RO Ak, B A AR L R T SR AL A T T
T EL 32 8 1 7K R 2 b R SRR 9 A k2 — 1

X. C. Liu 25 Fnx) /N 14590 43 51 K] FH SSR. A
X A% SRR SR AR 1 7= s PR 5 K S IR e A ik
FHWEST , O vt 22 A A D AR TS A 1 AR S FR e A7
S R SO AR S XK S R K 63 7
EHIRECA AT R, R E X 18 A
R A AT P MR A 5 A 7 s T 5 P R
FE 45 R ARG 20 > SSR BRic L R 5 SR AR PR
i S AL R R TC B o 3 A DG, e o pR e 3
R 5 Z AR i & A, B, FLA S FArid
XA T 1 X 22 SR A LA BCEARBL A 140 FhRid
A R A 9 A R

ARWFFE ATE R H X )32 1 Y 18 AN 28 7 25
AR T TR ] (R P A 2 XUB 2 4 A MR, 5 7k
et T3 J2 DNA 3 FARicHAR X 35 A 1 7= i IR il
B NI VI B oy FARC TR i 5%, LU S A
L X 2SS R R SR A B R Fe AR I E e 38

F1 BHABRSERAMBRERRIEER

1 #MRl5RE

1.1 ##

TE AL g b DX =R 9 18 D IKREEAR (8 A
ABZRM 10 MKE FR) HilE AR (£ 1), 2005
AEFE NCITEATECH 2 BEATE NI ZRAE. 51 BH
5x5HES5 IAFRNEA BE A T4 A N2A
M 97A,5 MRE FR KK 128 )7 122 % FH
46 HRIS FIE ;52 R 6 x6 AH,6 MAF &R
HTEEA XU A JT4 A N22A i TA FTIE-32A,6 4>
YRS Z A 99 1K 998 )k 3550 \R125 \HR15 #il
HR136, SEAHF AT RZWNE A T4 A N2A FIYK
& HRIS N2 EHEIA,

1.2 7

1.2.1 HE#MEMERAE {80 AET RBEKR
22 e 1 00 224 JE HL R AT, T 2005 4 AT 2006
AE7 H 20 HAPR A BEFIEE 1 &£ 5 2 Bl
GRIEFEA(CAET ZHFBRARFRAE),FRS
A 12 HEEF K BEYLIX H i3 F,3 WEE , &/ X
FRAE 3 AT, BT 10 Bk, BRAHE 15 em x 23 cm BRAT
PE BRI T . BGART BN X HCh [l T
HERAE R — B0 5 PR, 5 A A RO B ROk 5k
SRR SR TR E AR B AL 6 AR R A G
PR

Table 1 Origins and pedigrees of the tested parents in hybrid rice

5 B ik A ARG B AL

Code Names of parents Pedigrees Released year Breeding institute

1 A Bl 97 A/ / T B/ AL i 1987 I R B B
2 T4 A 11 A7/ 18 B/ /4 23B/IRINAS R G 2006 TR PER 22 AR 2 Bt

3 N22A $7002//#§% B/ 11-32B 2006 TR R AR Bt

4 W A KI17A//#§% B/WrEH B 2005 JTARMEPER AR Bt

5 A S7002//#§7 B/ -32B 2005 JTARMEPER 2 AR 2 e

6 I-32A ENKEZ 5 A/ 97/1R665 1986 IR 243 KRG s

7 1A I -32 A /P& R B 2878 bk 1992 WIHE 2 A4 38K R 9 Hh 0

8 2l 97A BF/ Bl 97 1972 TLVEAE M 2 AR FRIF 5T BT
9 HRI5 R622/R638 1996 JTARMEPER 22 AR 2 Bt

10 HR136 TN 15/ IR 36 2002 JHRMETE R A B

11 R125 BTk 63/-LFER. 25// %4k 15 2005 TR R AR Be

12 Bl IRI1S3/JpHl/ /5 H 6 5 1982 TR R AR 2 Bt

13 I 46 4i—/IR24//1R1317/1R24 1980 i [ MBS E R T

14 H:99 JeiF 5 - 3//1R661/TR2061 1987 I XML B2 BE K RE R 5T BT
15 TP 128 LRI 25/ 64/ /1K 63 1994 I ARA LM BB KRR ST T
16 7K 3550 FHIUE 16/ IR 54 1985 I RA R B2 BEK RGBT
17 J7K 998 R1333/R1361 1998 I RA LM BB KR 5T BT
18 I 122 % 836 — 1 B 63/] K 3550 1993 I ARA LM BB KRBT T
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1.2.2 SFFRIEHHT  DNA H#2H, R CTAB ¥
FEHCEA B DNA

SSR 43 #1,62 XF SSR 51 ¥1JF 5 S MOCHR[10] |
(127 SR AR T 28 PE 5087, PCR AR &R
SARFLN 20.0 pL(50 ~ 100 ng/ul DNA,10.0 plL
10 x 2 )% 2% #h ¥k, 250 mmol/ L dNTP,20 mmol/ L
MgCl,,0. 1 pmol/L 54,1 U Taq ,9.0 pL Z&E
K)o PCR Y14 B 257 94 °C F FZE 1 4 min
J5,94 C A8 30 5,57 C TRk 30 5,72 °C T ZE{f
60 s, JEAEER 35 ¥k, 72 °C F FHIEH 5 min, 8% RN
SRR B UK 43 55,0, 1% RSIRAR B4, SSR 514
P38 2SR 01 ST
1.2.3 HIESW  BES00, /N E S
PG FRB AR pox g SSECR R HEAT SE AR MR
AITCA 715007, IRl 22 3 25 000 1) Bk vk O vk
FARHTLRE VM

BC & I bm e s 0 B T A Ze e A 3

R2 BIMFEERANTEERN—RES NHANEETMN

Ti oy Al A B NG A BV . SEARAE R A T
FRIC A7 5 A RN 4l A Y (B R — 7 7Y 11
5B 00) , H F A R A A R 8 R
(10 & 01) W F 8oy BN 22 A A, 44 BUAL RN
afi R PMRRP I E S T 25 S W EE R, A
ZE(ERIE, HL o {0 35 o0 2, MR B 28 B hnic 7
SRR IR 1 R Z IR B A A5
BT R B %% VBA 15 1]l Excel #1445 iz &
e

2 FHRE5HMH

2.1 18 MREAFEHRN—MES NEEITN
Xf 2 BEARE WIS 3 WE R FEHLIX
IR IS5 R AT I7 22 53 B WA 77 d B LG B AR
20 G ) 22 S 1R 3 1 2 KT Xk 6 SRR AT R
AL G 1 (GCA ) RN Y Ak 30 0 I 3 vkl 6
HER2 AT, E5E 1 BHAEAE 2, 7 EMR ceA

Table 2 GCA effect of six yield traits and integrative evaluation in 18 parents

bk GCA Vsca
o . HRAT B S it ThE .- ) s
fksc%ﬁé% HA —_— [P (%) (&) JEh SRRK Hew MK Hey
Hybrid set  Parent (g) Total rank  Sequence Total rank Sequence
PP TSP FSP SSR WG
YPP of GCA of Ve
I A 3.37* 7.86%"  5.74**  -1.91*" -8.22"* -2.96 18 3 17 2
W A 18.14*  -2.12 -1.43 0.77* 0.90 -0.72 15 2 23 5
T4 A —11.81**  —4.92** _-3.59* 1.20"*  8.13** 5.80" 18 3 17 2
N22A -10.36**  -4.12* -4.29" -0.29 -4.70**  -9.72"" 26 5 22 4
Bl 97A 0.67 3.31% 3.57* 0.23 3.88" 7.60* 13 1 10 1
Ik 128 1.08 -1.94 -0.71 1.30**  4.69** 3.58 14 2 21 4
ST 122 -8.07*  -0.04 0.12 0.26 —4.82""  -4.81 20 3 24 5
%A 46 -1.41 -0.54 -1.27 -0.54 2.49* -3.79 21 4 16 2
HRI15 4.20*  -5.11"" -5.59**  -0.59 -0.33 -6.08" 25 5 20 3
Hk 4.20" 7.63%F  7.45**  -0.42 2.94* 1.11* 9 1 9 1
I A -0.03 3.57 18.33** 8.40"" -1.02*" 2,43 17 2 24 4
T4 A -0.56"*  10.66"" 21.44*" 6.02°"  1.84" 4.34" 11 1 20 3
N22A -0.25 7.33 -6.32%%  -6.29"" -0.95" -2.78** 29 6 26 5
HA 1.57*% -32.53*" -29.45**  -0.97 0.72* -0.75 21 3 18 2
I -32A  -0.64%" 8.30" 1.60 -2.92**  -0.16 -1.68 23 4 27 6
1A -0.10 2.67 -5.61"  —4.24** -0.43" -1.57 25 5 10 1
HRI5 -0.39*"  11.21*%"  11.57*" 0.65 -0.50" 0.48 20 4 26 5
% 998 0.22 -1.62 1.02 1.63 —0.44" 0.47 19 2 21 4
£ 99 0.82"* -26.80"" -18.16"" 2,62 1.82* 0.80 19 2 18 3
R125 0.12 -4.64  -13.87**  -4.80**  0.40** -1.65"" 27 6 16 2
J P 3550  -0.30*" 8.36""  11.43** 1.72 -0.15 1.23 15 1 15 1
HR136 -0.47**  13.49*"  8.00** -1.82*" -1.12** -1.33*" 26 5 30 6

Y IR 5% KSR T FOR 1% K25 B3 5 Vo RRFRIRAC & 107 2

* " ; significant at 5% and 1% probability level respectively, V., : Variation of special combining ability, PP : panicles per plant, TSP total spikelets

per panicle, FSP; filled spikelets per panicle,SSR: Seed setting rate, TGW : 1000-grain weight, YPP: Yield per plant
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FRPRBC S J177 22 (Vgen ) R HIZE 97A,
Hoe A r=m etk GCA RN E B k1 {H H Bk ™= it
RN B M f5c i s R Z b DL IR = s MR GCA AN
Ve eI AT | AT RO R SOk Eh B Sk A
FpR i GCA BN AR, 5 2 BHEAFT R
P EMRIR GCA RIEIF T 4 A BRERA
BB, AP IR GCA RB 5% o 1E 14 BB
SRS R SIOR ORI B B N (B e ey, THHE Vg,
FIPAE IR R LK 3550 /977 s R GCA
BV o eI et A SR R SRR | 25 5 %A
FARR i GCA BN IR, Bl 97A T IR Fl) K
3550 &R E B A4S R TR AR, Hm R
GCA S V., B e Ul B B 24 38 T SR AR AE 77 d PR IR
TIPSR 55 AR T O A B IOROAN K
2.2 18 3EARR SSR 5 FHRIEHHT

TE 62 X% SSR 59y 3 56 X5 W7E 18 4~3%

AR[E Y G A 22 T4 . 56 D2 ANLATE 18 4>
FEAS (ARG 2] 154 SEEAARF AL
2.85 4 AESHIRIE N 2 ~6 >, 18 Y2 ACRE A Y 1
FERALZEL(GS) 7E 0. 52 ~0. 80 Z[A], 7E GS H7 0. 66
AR R A RE(IRE RAMAET R4, K 1),5
HARECRIEAM G, B 1N T DMRE R
B RBES FPE GS R 0. 71, H Kk 128 5
RI25 1 GS feis, 7 0.89, 5 [ 257E GS 7 0.70 4b
N4y 2 A5 1 TSR BH 46 FkE 99555 2 41
S R125 )R 128 1K 122 71K 998 KK 3550
REMT MRS, BTN 3 AKE AR 8 4
RERZMRE, KBEFFIE GS FHh0.79, Hp 2
M97A 51T -32A 14 GS e, 0.98, 5 11357
GS }90.70 Ab X AT4y A2 4H .55 1 4HAudE HR BRI
HRI15 F1 HR136; %6 2 NS AR M E RS 8
N ES

|
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1 18 N3RZAH 489 SSR #RiE R K E
Fig.1 Dendrogram for 18 parents of hybrid rice based on
SSR markers by UPGMA method

2.3 FEAFEMRMERES /1K SSR FRiCh S EE

56 N2 SSR 75X} 18 A3EAR 6 4= 5
KBS FIbmic g R E 3, 7 1 2 &
HA BRI 6 AN 30 4S5 EA = MR i
BB EERERCA N 2 BUAIEH 36 1A
PR A7 s B A i, H P AR id 47 50 RMIL, RM216
RM231 il RM542 7£ 2 MR R &R gk i, R X 4
AFRICAT B AE 22 RGBT R B R A
FIVERT ., TEREIN (9 36 A~ Z A bric s, A 23
AR SEAEIR L A 1 BB RORIC A 5, 13 A A IRAL
L7 TR VA S < I YRS - & 2 /NG R LD e WA B €
VAR €S TEA Py Yok k- S e A1 B R

S35 7.6 F1 5 A (IR, TE R AR SRR A 4 SR
AR EE 1 ~2 () .

FERELRRIEL 7 A () BB H1 3R ic i 5
RM1 1 RM216 A fifi F, AR AR BB I, Ho 2 &
ZH A RIS R B 43 155 30. 65% H123.09% ; Hi4y 3
AHEREHRIC AL S RM542 . RM246 1 RM474 7E%5 2
EHER MG E R 14.64% ~32.76% , TEHE
SRR B A IR IC 7 A RM1 Fl RM216
FIFERT (i 2 B4 A F Al AR SR EO i, - 353
I35 K 28. 54% F 23. 89% ; W& ARIC A7 A RM206
IHESS 2 A A rhpf i, IR 29 34. 76 %
FETRE MR ARIC 7 4 RM231 76 2 B4 A+
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PG F R bR TR B3GR 4 10.07% , Hi4y  RM231 Fl RM209 5 56 A Bt & 7 i) i 35 40 56, w] 4y
4 A B4 ROAR 0 A7 5 ( RM85 . RM169 ., RM510 1 SIB4HN F, 4552811 8. 94% 12.97% FIEARE = B 1Y
RM542 ) SR TE FI7E 6. 80% ~9.80% I8, {E455E  13.50% .16.43% X i3 IH 8 i $2 5 24 A Al 4 A 1)
AR 2 DR, I B AR S R SESOREA G IR E

£33 SRAFEMAMERES HEXHRCAR

Table 3 Marker locus significantly related to combining ability of yield component trait in parents

72441 Heterozygous group 4li 441 Homozygous group B (% )

PEIR A BRichis F A& FFH FHE FF Percentage of ¢ fH

Trait Hybrid set Marker loci Number of Average of Number of Average of increase or t-value
F, cross F, cross F, cross F, cross decrease

AR ROEAL I RM1 20 6.13 5 7.57 -19.09 -4.26
PP RM108 17 6.10 8 7.09 -13.99 -3.01
RM216 21 6.18 4 7.65 -19.20 -3.77
Il RM1 30 7.71 6 9.59 -19.59 -6.82
RM510 11 9.04 25 7.58 19.35 6.29
RM216 24 7.66 12 8.76 -12.57 -3.98
RM167 31 7.75 5 9.76 -20.66 -6.77
B R I RM1 20 150.28 5 115.04 30.63 6.42
TSP RM542 21 147.15 4 122.69 19.94 2.84
RM216 21 148. 83 4 113.85 30.72 5.10
Il RM1 30 166.30 6 127.27 30.67 5.75
RM246 24 166. 90 12 145.59 14.64 3.23
RMS85 6 133.00 30 165.16 -19.47 —4.14
RM169 6 133.00 30 165.16 -19.47 -4.14
RM510 11 132.44 25 171.83 -22.92 -10.59
RM216 24 167.26 12 144. 87 15.46 3.45
RM474 24 165.47 5 124.63 32.76 5.44
RM167 6 133. 00 30 165.16 -19.47 -4.14
TEAESRIAL I RM1 20 125.90 5 99. 88 26.05 5.50
FSP RM216 21 124.78 4 99.28 25.68 4.41
Il RM1 30 142.37 6 107.03 33.02 4.42
RM510 11 114.29 25 146.25 -21.85 -5.33
RM216 24 145.25 12 118.95 22.10 4.03
RM206 31 141.55 5 105. 04 34.76 4.14
RIS Il RM231 11 90. 64 25 83.20 8.94 2.81
SSR RM209 18 90. 68 18 80.27 12.97 5.12
TR E I RM231 5 25.61 20 23.19 10. 44 3.43
TGW Il RM231 11 25.99 25 23.69 9.68 5.85
RMS85 5 26.22 30 24.03 9.11 3.81
RM169 5 26.22 30 24.03 9.11 3.81
RM510 11 25.52 25 23.90 6.80 3.38
RM542 18 23.70 18 25.09 -5.50 -3.05
RM167 5 26.22 30 24.03 9.11 3.81
bk I RM5 21 17.56 4 20.52 —14.42 -2.93
YPP 1 RM231 11 28.71 25 25.29 13.50 3.32
RM209 18 28.34 18 24.34 16.43 4.71

tr3.0.01 =2-807 and t3 o oy =2.728. PP: panicles per plant, TSP total spikelets per panicle, FSP: filled spikelets per panicle,SSR: Seed setting rate,
TGW; 1000-grain weight, YPP: Yield per plant. The same as below
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2.4 FAFEUREESNHESE SSR tRiEALE
v

3 AR 36 MARICHL R ARG A
TE SRR ZAT=ERIRAL A SR A B, ARHEX
SERRICA A 5 AEARL A TG I P i PRI R T
26 5 RGN T4, R4 BR,EE 1L EME 2 E
AT 1A 4 AFRic A7 s R S5 ER 4 4
FERRIREC A FIAH G A 3 A A4 A BRIC AT A TR A
LA 3 A MR EC A MG A 1 AR T A
AL R 534 2 A= i PR BC & 5 A OG  HAr
16 MFRICAL ST EA A P i MR B A A G,

WA, B ORI SR AT & I bR ic AL S RN 5
FEREEVRIEI AR SR B SR AR LA T AR A B
RMEARSZ, U RM231 ,RM85 . RM169 25 8 MRic A i ;
FEREERIEI AR SR B SE AR LA T AR A A
;5 TRLE 1SR AT A ) bR e S ROV A B, AnbR
007 &5 RM85 \RM169 ,RM510 1 RM167 ; Bk f= it
FRSEATIC & IR iC 7 s 00 ) 5 TR B Y SR A L &
FIFRIE AL AL — B, W AR iE RM231, RM8O Al
RM223, DI 25 St AR AR R4 S RE 4 & BRSO
AR SR b B RO SORDL , R R LA A SR
FITRLE AR T AR 13

x4 FEXAFEEREENNESE SSR FFEMAREX F R ERGHE

Table 4 Marker locus related to combining ability of yield traits in parents and percentage of increase or decrease to trait

value in F,

RPN A G PRigfis  BRRARGEE  SRESRE BTN 4R (%) TRE(g) HHTE(g)

No. of traits e ' - - S o B hE e
Hybrid set Marker loci PP TSP FSp SSR TGW YPP

related

4 I RM231 -13.98 12.95 1.50 10.44

4 I RMS85 12.53 -19.47 -15.55 9.11

4 | RM169 12.53 -19.47 -15.55 9.11

4 I RM510 19.35 -22.92 -21.85 6.80

4 | RM167 -20.66 -19.47 -15.55 9.11

3 I RM1 -19.09 30.63 26.05

3 I RM216 -19.20 30.72 25.68

3 I RM542 -13.99 19.94 -1.58

3 I RM1 -19.59 30.67 33.02

3 I RM216 -12.57 15.46 22.10

3 I RM231 8.94 9.68 13.50

3 I RM80 18.13 -7.64 -14.12

2 I RM223 -6.10 -10.60

2 I RM209 12.97 16.43

2 I RM224 -8.69 -10.38

2 I RM206 32.76 34.76

2 I RM246 -9.13 14. 64

2 I RM211 10.23 -8.59

2 I RM542 10.12 -5.50

2 I RM223 12.06 -4.93

3 i HPEEAVH AT RN, Bl 9TA (ELIE TR 3550

Rl A I EAS R VR EL R AR B A SRR AL A i AT
S TR X T A 4 4 A IX R 45 2R K R
MR FRHERT 437, & 3R B 2R 2 R A5 13 ™ iR
JEE 3 AN R, PR T R R I AL L4 R 20 411
PR B, H B R R AR T AR AR BE G 1 A S i 1
B, AR RER,2 EAEFUARTFRZI
97A Ji4: A MURIE R EIE K 3550 1Y = PR
BiA RIS, Hd BT 4 A NIEEF R

o4 20 HHE22 80 .90 AFAX T B AE R 3 X AL SR B T
PEAS I, 7R K Al G e A M TR SR [, S22y
AR L5 28 A 1 = PR AR PR B & 145 a4
AR IL S Tl 25 | I 52 I E 1) B 1 25 05 1, 0%
FREREC S T R A T R A
AL R —RAFIR M A A PR, s R B
Sl Z MR A R] E EIROT XUR ] 43 38t
P sl BABCXT 225 . HAT, A RHM A FARic 2
SR T MO S I FEAR 22, (EUME LIRS B — 2K
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Mg gE R F B R 2 A L S
TR AR A Z A AR L e X R E
PE—J7 T B FAFSE T s S AR R IR T B R
TR L , 55— 5 1 5 57 1 R 1) 93
WWHZESA R () ThaiciMds, B /EYa
T oA B4 30000 F 5% v N 48 2 19 4 FhRid A
RFLP RAPD AFLP SSR Al ISSR 45, {H A [A] 2 i 45
TCBAR A RUNE SR AFAE 2200, R 2098 45 Rk
RS TURRIC R Al B A TR 35t 4% 22 5= 4 T S
Zh Ot B4 00 50 R T L Bk FH — Rl AR
(2)FRIC B E K i, ZeR L3R RCR 8  25 5
ST A, R I A AR A A R 2 | SR 4 T S Bk
GRS ALK (#2507 [mI A, 326 A A b
TR A5 0 7 22 2k e R L REMLIS 20 o0 A, 3k
JE AR gL AR Y Ry 0 B S AR o A, 2 BT R
AL S E D Ze A AR SCE T . (3) brid 5 Xt
MRS . AR WSS R, T T
FRic 5 5 il R 0 24 Bl AL 35 QTLs 138 1 R )%, J2
M EARR O 22 52 5 F, 22RO 338 BUAH S& 1
(SRR 2 PR B, STlbR R ibRic, 1
PR RCAR DA B o (4) BRI BB 74, QTLs
(R S P IR 7 P R A X 2 AR A A
DR, BT 2B A B T i i S M R 2L
N, 06T QTLs Z B AFE M B RN, T30 F
FRic S0 e mh OL 35 ORI AR, BRIk, o T B T
DAR . AE R 2 AR 1) 35 4% 25 S ) RT3 0k 22 o3
FRICAHSE G, 2% 5 QTLs JEBIIFRIC, 15 A 34
T AR LA P S50 43 B R R 1Y QTL 0 I,
bR EA s 22 50 R 2R 24
A8 AH 5 7 a5 3 0 A A8 g PR 3R R A A R R
A PRI, A S R FE B QTLs A
WSEAR [B] 385 22 5, O 0 10 X 2 R AL 35 = AR
FRUN QTL A7 g ML BB E B Fhric, B A
B SE R AR 7= PR L A 7 08 43 F B 10 4 Bl ek
K, AUFREREY 2 B4 A4 36 M5 ¥EA™
WS RTE Y D L TR TRE AR i o v = R et 3 % 77
EFET 5 2 A EARMRECA G, andRic 7 o5
RM231 XF 45505 TR s Ak = m il G 1R R
FIEROY , AL RM231 Ffi Bhide £ T X% 3 A~k
(RSEATL A TR B R4 TR R, SR, T 7 a2 A
PRI 28 P R ) 538 A AR AR GG R IR N Do
SO F AR I 35 A% 8500 T el AN TR, X F e 2k
FRICAHL L, FERAS = m MR B A 1 1 J5 i B P i
PEARE SR PR B X oA ZA =R A

JIEEE R U B e F 4% A 0 S B AT R BRI
AL X BEMAR (7] Pf AT A R i J il R A 25
RARAF B A BEARIC 5 1 DR A DL 5 R A

Sk

(1] BEAEDE. e e A AR BC S S5 [T]. h E K AR,
1999,13(1) .15

(2] ek, ZEhhg [hbd, 45, KRS I BB Y ) 5 Pk SR K 52 2 5
GR38 RYBUHIAITEAN [ )], A6 4 38 % B IR 24 4k, 2006, 7 (4)
382-386

(3]  SOETC, 2B X, 5. U0 ROMAS R A R BT pR
B & JIRAAP PRI BT [T]. A A% IR 2R ,2006,7 (2)
234-238

(4] WIFEe KB W), 5. Je 3 K R ke i i & 01 W) A6 0
FELI]. hEKFERIA,1998,12(3) : 134-138

[5] Rahimi M, Rabiei B, Samizadeh H, et al. Combining ability and
heterosis in rice (Oryza sativa L. ) cultivars[ J].J Agr Sci Tech,
2010,12. 223-231

[6]  Zhao M F,Li X H,Yang J B, et al. Relationship between molecular
marker heterzygous and hybrid performance in intra-and inter-sub-
spcific crosses of rice[ J]. Plant Breeding,1999,18(2) ; 139-144

(7] 3k, LAk, 355, 5. KRRl AR HE DR AR 1038 AL M 1 5 2 i
PERFBAAERTFE ()], EKRERLSE,2009,23(6) : 567-572

[8]  Liu X C,Wu J L. SSR heterogenic patterns of parents for marking
and predicting heterosis in rice breeding [ J ]. Mol Breeding,
1998,4(3) : 263-268

(91 XN, EHE, BRI, 5. 2R BRI R A5
SRS, PEKREREE,2005,19(1) ; 2528

[10] B2 BB, BXBLEE 5. 23RS R A P B IR v L &
J1 B R AT Sk DT 5 % ()], AR o 4, 2010, 36 (8)
1270-1279

[11] QuZ,LiLZ,LuoJY,et al. QTL mapping of combining ability
and heterosis of agronomic traits in rice backeross recombinant
inbred lines and hybrid crosses [ J]. PLos ONE,2012,7 (1)
1-10

[12] . 5Fhric 5K RS 2R S AR R S A SE M it 5T
[D] K. BIF Al R, 2010

[13]  ZEHAR. p x q ZECBEMIBCE M [ 1] TLIRAR = B sr 4t
1982,3(3): 5157

[14]  FRnCF. ZRCREIRE R AL S ALV [ D], Bt 1
AR ,2002

[15] BXPKE, RHL, TRWAR, 45, SSR Aric ist 1% B 25 55 M fg Ze Ah A
PRSI T]. P EUKAERE,2009,23(2)  141-147

[16] el PMENE , B4, 45 KR FP SSR 5 RFLP K524
RO 3 5 & E T ST [ )], 8 Ak 24k, 2001, 28 (8) -
738-745

[17]  Zhang Q F,Zhou Z Q, Yang G P, et al. Molecular marker het-
erozygosity and hybrid performance in indica and japonica rice
[J]. Theor Appl Genet,1996,93(8); 1218-1224

(18] A 3CHY, CFr 4R UR 55, 52N 70 43 K A3 R 1Y SSR Frid
AL AR B A LA R XA [ 0] A W it A BRI 3,
2011,12(2) ; 241-248

[19] B BHEAE /L, 45, I SSR AR 43t 7K 6 2R A (8]
IR S ML RIS ZR [T ] I IR AL BT A1, 2006,7
(2):209-214

[20] You A Q,Lu X G,Jin H J,et al. Identification of quantitative trait
loci across recombinant inbred lines and testcross population for
trait of agronomic important in rice [ J ]. Genetics, 2006, 172,
1287-1330

[21] Schrag T A,Mshring J,Melchinger A E et al. Prediction of hybrid
performance in maize using molecular markers and joint analyses
of hybrids and parental inbreds [ J]. Theor Appl Genet, 2010,
120 451-461



	植物遗传第3期_部分166
	植物遗传第3期_部分167
	植物遗传第3期_部分168
	植物遗传第3期_部分169
	植物遗传第3期_部分170
	植物遗传第3期_部分171
	植物遗传第3期_部分172

