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Abstract : The genetic difference of 10 rice parents (5 CMS lines and 5 restorer lines) was analyzed by molec-
ular markers of grain weight loci in rice. The correlation between genetic distance and grain weight and heterosis was
studied by reference to the performance of 25 combinations. The results showed that the correlation between genetic
distance of grain weight loci and control heterosis was significant(r =0.28 " ) , correlation between genetic distance
of grain weight loci and grain weight was significant(r =0.26 " ) ,and correlation between genetic distance of grain
weight loci and female parent heterosis was very significantly correlated(r =0.41 " ). The study of molecular mark-
ers predict heterosis in hybrid rice.
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1.1 w5 EER e

HEAM R 5 A E R (FEAF 074A [ K22A |
Xl 46A I1-32A K17A),5 MR E & (WK 63, ¥k
8258 UMK H103 ik 727 (EJPK 527) , 4% 5 x4 NCII
AL AL BT B A 25 AN 2 B8 A A Bkt BRI A
725, A R 2010 4E7E 1Y )1 48 4 BEBE 2K R
SRR T 1 BH 56 b oA, 3K 50 R FH B AL X 4 1
3 EE, B/NXFE 3 47, 54T 10 Bk, #REE
16. 7em 4780 33. 3em, 7O, H [H] 48 38 [7] R
HAE T, RO DL RE /N IX ] 5 Bk AR 5 2

TR,
1.2 SSR &#f
DNA 93 B2 B McCouch 25 42 10 , Gk U

SR M, B FRMR BB E S 14
AFRIE (F 1) XSHIEK 10 A EARIE T 28007,
1975 R A ARG BRAF A, PCR
2 BRI

PCR J I & & SR Rk 25, H 42 46 50

mmol/L KCI, 10mmol/L. Tris-CI(pH 9.0) , 1. Smmol/L
MgCl, ,200umol/L dNTP 50 ~ 100ng A3 2 DNA 1
AN Taq BABER0. 1 wmol/L 514,

PR F K 94°C FAEPE Smin—PF IR P14 —
94°C 2Pk 1 min—55C 1B ‘K 1min—72°C $E{#f 1 min—
PEFR 35 K—72°C #EAH 10min,
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Table 1 Markers of grain weight loci in rice

Fric AERN %Al Ak R SF Ik
Maker  Chromosome  Types Name Traits  References
RM212 1 QTL gwl. 1 TR [13]
RM302 1 QTL gwl. 1 THhE [13]
RM208 2 QTL gw2. 1 TR [14]
RM290 2 QTL qu2. 1 Thi [15]
RM130 3 QTL qu3.2  TRIEH [16]
RM520 3 QTL gu3. 1 TR [17]
RM206 5 QTL  ¢GW-11-1 T [18]
RM289 5 QTL qGW5 ThiE [18]
RMI8 7 s qSWs HL5E [19]
RM201 9 QTL qud TR [20]
RM228 10 QTL gwl0b  THRE [20]
RM4B 11 QTL gwll ThiE [21]
RM17 12 Tk PRLA K e [19]
RM20b 12 QTL gwll. 1 THRE [13]

1.3 HESZIT5HH

TR R 1 SR 2B 1 A R
it PCR 9" WAZ5 3 AEAHRLER A S A RHRAE N 1,
TCHFIT A 0, SRR 9. 4 Nei 2 iy )7
RSN AE RS (GD) :GD =1 - 2N,/ (N, +
N,) 2N, Dy i SR B A B, N, Sy R
BERTEATEL, N, i R j il R A A

-5 22 25 P15 B & ( Polymorphism index con-
tents) : PIC =1-3(p,)?, 2\ p, W i NN
AR FE LR AR E A

SRR = (F (H - BEF YA ) /A%
T4 x 100%

MEM S = (F - S EEARME)/&EE
AAH x 100%

XML = (F, - XTHE(ED) /X BRAE x 100%

BEAMEH = (F A - BEAME) /7 BEAME x 100%

S = (F H - CARME) /SCAME x 100%

8 ik BN G831 43 B 75 EXCEL 2003 1 NT-
SYS-pe 2. 1 R4 Filff7,
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14 ASFKE QTL FRICTE 10 AN 438 /K Fef 28 A ] 4
W 14 A5 FhRic 8, Z2EMMR N 100% |, 4
I 37 NS IE DR SRR 0 4 S5 6 S A
2. 64 A4 BALTEH 2 ~4 A4 14 A5 HE S 2850
HE N 0.64, L [l 0.12 (RMI8) ~ 0.79
(RM4B) . FBAAWFZE BT FH AR} ) A7 7 3 5 1 st
2 RENE
SIABERE S MKE RZ 8L HE B (%
2)7ZFRE R 0.27 ~0.54, ¥ By 0.43, X
46A 59K 8258 ML I B I K, M 0. 54, X] 46A
IR 63 Mt e e/, R 0.27, S MAER Y
P SZ 2 1] 1) - X538 A% B B A 25 A8 K, 7 0. 40 ~ 0. 44
ZI]5 MRE R S5AE RZTFH LR E T, f)

52 B MK 63 (0.36) , fie K )5k 8258 (0.48)
ANERGMWE R Z 8] 154 PR B 8K, 1 AR i
5 Fr FH S AR 19 a8t A% 22 S 0K, A R T s TE S SR AR
PG 10 DRSS IR S 0. 64 Ab 4] I 1) 5
HABRMIKEZPRE (K1), HFHRIEXLR
WA .

R2 10N FEERZEREEES
Table 2 Genetic distance of 10 parents

AR 7 074A X 46 A T
11-32A K17A
Parents Dexiang 074 A Gangd6A Average
WK 63 0.38 0.43 0.27 0.38 0.35 0.36
K 727 0.49 0.43 0.49 0.49 0.41 0.46
Pk H103 0.30 0.41 0.41 0.41 0.43 0.39
ik 8258 0.43 0.49 0.54 0.49 0.46 0.48
Bk 527 0.41 0.46 0.51 0.46 0.49 0.46

S Average 0. 40 0.44  0.44 0.44 0.43 0.43

46B

0748

-32B

K22B

K17B

H103

63

| R527

| 8258

727

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0.57 0.66 0.74

0.83 0.92

Genetic distance

B1 10 MERBESITE

Fig. 1 Dendrogram by cluster analysis for 10 hybrid rice parents
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25 NMHE I TR E S A LR 3, 25 41
HE P THRER 29. 63g, e A G IE KITA/ %)
WK 527, T-Ri 8y 33. 28g; /N AL A M TI-32A/
Pk H103 , TR H 26. 03¢,

Xof FRAR A BMH Sy 12, 12% , 256 R — 1. 54% ~
25.89% , A W25 R I AR, HA 23 M4
GBI R IE RN, , BT 5 H8 SR LA 24
-0.45% S WEN - 9.67% ~19.13% ,14 440 45 #B

FIONIERN, A 11 A4 A RPN R R
B 22 B0 - M E S 4.21%, 28 R
-5.97% ~21.76% 4 18 MHAFI N AR ,7
A2 A HB 3R BN IE RN 5 B A AL om0 E R
5.41% 806 M -9.67% ~20.31% ,17 45 #F
TN IERON s 47 8 A& F I K 780 ; A
P B E KN 3.72%, RN -9.15% ~
24.51% 17 MHERINIERN, 1 8 M AFE
B3R ST
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Table 3 1000-grain weight and heterosis of 25 combinations
IR A3 g SV FAT A 7 (o s A 0 DA g
e R XJM%%“.( %) TERFE(%) ﬁ%ﬁc%“(./o ) BEAERME(%) AR RFE(%)
Comparison Average Transgressive Over famale Over male
Name of combinations 1000-grain weight
heterosis heterosis heterosis heterosis heterosis
175 074 A/ WK 63 29.98 13.43 2.15 -8.23 -8.23 15.17
1575 074 A/ LMK 727 30. 50 15.39 0.74 -6.64 -6.64 9.40
i 074 A/ P PK H103 29.51 11. 65 -0.83 -9.67 -9.67 9.93
1875 074 A/ 95K 8258 31.32 18. 50 -1.35 -4.13 -4.13 1.59
17 074 A/ B PR 527 30. 32 14. 69 -5.97 -7.21 -7.21 -4.70
K22 A/ Pk 63 32.41 22.62 21.76 19.13 19.13 24.51
K22 A/ UK 727 30. 59 15.72 11.05 9.70 12.42 9.70
K22 A/ H103 29. 04 9.85 7.44 6.73 6.73 8.16
K22 A/ 5% 8258 31.52 19.25 8. 62 2.24 15. 86 2.24
K22 A/ EjK 527 32.73 23.83 10.92 2.89 20.31 2.89
X 46 A/ WK 63 27.37 3.53 0.26 -4.18 -4.18 5.13
X 46 A/ PR 727 28. 10 6.31 -0.43 -1.61 -1.61 0.79
X 46 A/ PPk H103 26. 07 -1.37 -5.89 -8.72 -8.72 -2.89
[X] 46 A/ YK 8258 28. 84 9.11 -2.88 -6.45 0.98 -6.45
IX] 46 A/ B3I 527 29. 83 12. 86 -1.18 -6.22 4.45 -6.22
11-32A/ B 63 27.70 4.80 8.62 6.42 10.91 6.42
1132 A/ B 727 27.08 2.45 2.47 -2.87 8.43 -2.87
1132 A/ H103 26.03 -1.54 0. 44 -3.05 4.20 -3.05
11-32 A/ %1k 8258 28.01 5.97 0.39 -9.15 12.15 -9.15
1132 A/ &K 527 29. 66 12.22 4.46 -6.76 18.76 -6.76
K17 A/ 1% 63 28. 87 9.23 6.90 3.16 3.16 10.91
K17A/ UK 727 30. 36 14. 86 8.69 8.49 8.49 8.90
K17A/%59% H103 30. 07 13.77 9.68 7.45 7.45 12.01
K17A/ 5% 8258 31.70 19.91 7.78 2.81 13.26 2.81
K17 A/ &K 527 33.28 25.89 11.30 4.61 18.90 4.61
S Averge 29. 63 12.12 4.21 -0.45 5.41 3.72
R A{H Max. 33.28 25.89 21.76 19.13 20. 31 24.51
f¢/IME Min. 26.03 -1.54 -5.97 -9.67 -9.67 -9.15
1IE () BN HE
23(2) 18(7) 14(11) 17(8) 17(8)

Positive Inegative \effect combination

2.3 BEEEESTHERESMEEMNEELE
G B 5 22 R L BT A G AT (R 4) | 45
SR IR B S TR O PR 2 A 5 i
EAEE A SE R B0 3k 0.26 0. 28,355 5% i 3%
F4 BEEEBSTHERTHRSERMEBHNHELYE

Table 4 Correlation between genetic distance and heterosis

IRV AL IR B 5 BEAS P 3 S A f 3 TR AR DG A OG
AECH0.41,i88 1% W B E K, BEHEESHE
FARF I A R B R 0. 02
—0.01 Fll —0. 1, Ak B EKF,

T R ) Xt BRAE S (% ) SRR % ) AR %) BEALH (%) CAH (% )
I A g
° Comparison Average Transgressive Over famale Over male
Item 1000-grain weight
heterosis heterosis heterosis heterosis heterosis
A | | *
0.26" 0.28" 0.02 -0.01 0.41~ -0.1

Genetic distance

* AR BIFRAE 0. 05 F10. 01 K245 3
3 it

AL S as A Lml BT TR A SE AR B
—E W L 25 5 A e A B R A A B, RT3
THRICHI B L 225 528 LAY S R E A KX
Bk (HEERIFA—2, BT, EANSEE R
THRICHIF B L 225 SR R R EZA LT

* and ™" indicate significance at 0. 05 and 0. 01 levels, respectively

JUA R —JEF TN 73 T i 18 4% B 5 ml LA
MZLARIEE 2 DAL RAE T K A O 34 Tt o
AT RIS H 0, WU TR KA R,
A B 2238 UIEA O s D 1 A B L ) 2 Ao
PRFOT XA AE 2 2K R & R R b 74319
B TIEH], R B A R 4 AR I
KA 2 K AE R 2B FELL N 4ig . A A
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SRR EEN AR REKE RNAT
Fo AHFEHHAL 14 A5 FRAE QTL Bric, 20 Hr
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IR 258 A 19 188 1% 22 St 2 7 A 2% ARl 0 34 o 2 R il
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BEE 73 T IR iCBOR B RBUR R | o 2 8 5 1 ]
T T 5T BB PEAR A A (QTL) 72 fi AR Y
AN Y 808 PR bR PR RE 32 ( QL) IS4 1
REURJE, E 2O M RT PR R Z —, HETE
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LR IE S 28R A S i (5 B, 208 5 2R Rl I 2
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AHEFERE ] 14 A2 e B C 28 5E 37 B9 7K i 1 kL
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