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Abstract: The genetic difference among twenty-nine rice parents (eighteen cytoplasmic male sterile lines and eleven re-
storer lines) was analyzed by SSR molecular markers of functional genes related to yield traits. The correlation between ge-
netic distance and heterosis was studied by reference to the performance of forty-seven combinations. The results showed that
the correlation between the genetic distance and yield heterosis was significant(»=0. 29 * ), indicating the possibility of fore-
casting heterosis according to the genetic distance based on molecular markers of functional genes. The correlation between
the genetic distance and the heterosis of other yield-related traits was insignificant, However, the correlation coefficient ob-
tained in the study was too small to predict heterosis.
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Table 1. Markers of functional gene related to yield traits in rice.
ElRZER) ARERES Em G B 1851 ) L HE kA 27 3k
Primer Chromosome Forward primer(5'-3") Reverse primer(5'-3") Functional gene Literature
RM1 1 GCGAAAACACAATGCAAAAA GCGTTGGTTGGACCTGAC qGW-1 [18]
RM5 1 TGCAACTTCTAGCTGCTCGA GCATCCGATCTTGATGGG yidl. 1 [19-20]
RM212 1 CCACTTTCAGCTACTACCAG CACCCATTTGTCTCTCATTATG gwl. 1 [21]
RM246 1 GAGCTCCATCAGCCATTCAG CTGAGTGCTGCTGCGACT pssl. 1 [22]
RM302 1 TCATGTCATCTACCATCACAC ATGGAGAAGATGGAATACTTGC gwl. 1 [21]
RM472 1 CCATGGCCTGAGAGAGAGAG AGCTAAATGGCCATACGGTG gpll. 1 [19,23]
RM145 2 CCGGTAGGCGCCCTGCAGTTTC CAAGGACCCCATCCTCGGCGTC GW2 [24]
RM208 2 TCTGCAAGCCTTGTCTGATG TAAGTCGATCATTGTGTGGACC gu?. 1 [25]
RM213 2 ATCTGTTTGCAGGGGACAAG AGGTCTAGACGATGTCGTGA gpl2. 1 [21,23]
RM262 2 CATTCCGTCTCGGCTCAACT CAGAGCAAGGTGGCTTGC np2. 1 [25]
RM263 2 CCCAGGCTAGCTCATGAACC GCTACGTTTGAGCTACCACG Ftg-1 [26]
RM2634 2 GATTGAAAATTAGAGTTTGCAC TGCCGAGATTTAGTCAACTA GW2
RM5897 2 GGCATCTTCCCCTCTCTCTC CCAACCCAAACCAGTCTACC GW2
RM6318 2 TGCTGCTTCTGTCCAGTGAG GGATCATAACAAGTGCCTCG GW2
RM130 3 TGTTGCTTGCCCTCACGCGAAG GGTCGCGTGCTTGGTTTGGTTC gu3. 2 [22]
RM411 3 ACACCAACTCTTGCCTGCAT TGAAGCAAAAACATGGCTAGG Gs3 [27]
RM520 3 AGGAGCAAGAAAAGTTCCCC GCCAATGTGTGACGCAATAG gu3. 1 [23]
RM571 3 GGAGGTGAAAGCGAATCATG CCTGCTGCTCTTTCATCAGC gu3. 2
RM3646 3 ACTAGAGCACCCTCGCTGAG CTCAGCCACCCCATCAAC Gs3
RM6881 3 AAGGCACCTCCTCCTCCTAC AAGCAGAGGAAGACGACGAC Gs3
RM252 4 TTCGCTGACGTGATAGGTTG ATGACTTGATCCCGAGAACG qpnd. 4
RM273 4 GAAGCCGTCGTGAAGTTACC GTTTCCTACCTGATCGCGAC qpnd. 4
RM303 4 GCATGGCCAAATATTAAAGG GGTTGGAAATAGAAGTTCGGT psst. 1 [22]
RM16 5 CGCTAGGGCAGCATCTAAA AACACAGCAGGTACGCGC qSW5 [28]
RM17 5 TGCCCTGTTATTTTCTTCTCTC GGTGATCCTTTCCCATTTCA qSW5
RM18 5 TTCCCTCTCATGAGCTCCAT GAGTGCCTGGCGCTGTAC qSW5
RM26 5 GAGTCGACGAGCGGCAGA CTGCGAGCGACGGTAACA qGW-5 [18]
RM289 5 TTCCATGGCACACAAGCC CTGTGCACGAACTTCCAAAG qGW5 [29]
RM3 6 ACACTGTAGCGGCCACTG CCTCCACTGCTCCACATCTT Mocl [30]
RM70 7 GTGGACTTCATTTCAACTCG GATGTATAAGATAGTCCC Ghd7 [31]
RM2256 7 GTGCTTGCATATAACCTATA AGATCAACCTTCTTATTCAG Ghd7
RM5436 7 CAAAGGGGGTGTCCTCTATG GTTGCTCGTCCTACATGTGC Ghd7
RM5499 7 TGGAGTACGACGTGATCGTG CAGAAACGGGAGGGGATC Ghd7
RM201 9 CTCGTTTATTACCTACAGTACC CTACCTCCTTTCTAGACCGATA gud [32]
RM205 9 CTGGTTCTGTATGGGAGCAG CTGGCCCTTCACGTTTCAGTG gu9. 2
RM228 10 CTGGCCATTAGTCCTTGG GCTTGCGGCTCTGCTTAC gwl0b [32]
RM4 11 TTGACGAGGTCAGCACTGAC AGGGTGTATCCGACTCATCG gwl 1 [33]
RM20 11 ATCTTGTCCCTGCAGGTCAT GAAACAGAGGCACATTTCATTG gwll. 1 [21]
RM202 11 CAGATTGGAGATGAAGTCCTCC CCAGCAAGCATGTCAATGTA pplll. 1 [21-22]
RM206 11 CCCATGCGTTTAACTATTCT CGTTCCATCGATCCGTATGG qGW-11-1 [18]
RM209 11 ATATGAGTTGCTGTCGTGCG CAACTTGCATCCTCCCCTCC gwll
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Table 2. Genetic distance among twenty-nine parents.

1 [ K FG R} 2% (Chin J Rice Sci) 45 23 4545 6 H](2009 4F 11 )

% 5 % Restorer line

ENES
o WK 0738
Male sterile line R188 R7254 R7182 R8258 HR57 HI103  R527  R494  R157 H82
Luhui 0738
2832A 0.68 0.74 0.68 0.66 0. 67 0.68 0. 74 0.57 0.72 0.68 0.68
5206 A 0. 80 0.87 0. 80 0.77 0.76 0. 80 0.87 0.75 0.85 0.75 0.75
Xl 46 A Gang 46 A 0.68 0.74 0.70 0.67 0.68 0. 64 0.74 0.62 0.72 0.70 0. 66
8680A 0. 68 0. 70 0.68 0. 69 0.70 0. 64 0.76 0. 60 0.77 0. 68 0. 74
1-32A 0. 64 0.74 0.70 0. 60 0.63 0.62 0. 70 0.57 0. 68 0. 62 0. 66
JI| % 29A Chuanxiang 29A 0.63 0. 74 0.72 0. 60 0. 65 0.61 0.74 0.59 0.72 0.61 0.68
75 074 A Dexiang 074 A 0.77 0.81 0.79 0.70 0.71 0.72 0.79 0.70 0.81 0.66 0.72
9168A 0.63 0.70 0.68 0.64 0. 65 0.70 0.75 0.57 0.74 0.61 0. 66
5220A 0.70 0.68 0.66 0.63 0. 66 0.73 0.73 0. 66 0.75 0.68 0.73
DF17A 0.75 0.77 0.75 0.68 0.71 0.70 0.79 0.61 0.79 0.74 0.72
DF1A 0.68 0.72 0.66 0.65 0. 66 0.70 0.76 0.57 0.79 0.66 0.68
DF24A 0.66 0.70 0.63 0.62 0.67 0.63 0. 70 0.49 0.74 0.63 0.61
DF13A 0.76 0.79 0.79 0.65 0. 66 0.66 0.72 0. 66 0.68 0.62 0. 66
DF22A 0.67 0.71 0.63 0. 64 0.58 0. 65 0.71 0.61 0.73 0. 65 0. 65
J# 077A Jing 077A 0.72 0.76 0.72 0.67 0.70 0.72 0.76 0. 62 0.79 0.76 0.72
6248A 0.73 0.75 0.75 0.68 0. 69 0.73 0.75 0.61 0.75 0.71 0.71
4248A 0. 80 0.82 0.77 0.74 0.78 0.75 0.73 0. 65 0. 80 0.71 0.71
% 618A Luxiang 618A 0.69 0.76 0. 80 0. 62 0.67 0.61 0.73 0.63 0. 69 0. 65 0. 65
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Fig. 1. Dendrogram of clustering analysis for 29 hybrid rice parents.
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Table 3. Average heterosis and control heterosis of six traits.
S # Average heterosis X IR # Control heterosis
) 1E (FO L # IE (FO L #
HEAR Trait gl ZiREE 5 3 121 Ty ZiRES QN E Y
Range No. of crosses  [HHH & R % Range Average No. of crosses [FJ1H3& R %
/% with positive r /% /% with positive r
(negative) heterosis (negative) heterosis
A NEPP —23.64~20.27 25(22) 0.13 —15.79~32.63 10. 28 33(14) 0.13
455903 SSR —20.49~18.33 28(19) —0.07 —24.35~12.58 —4.85 15(32) —0.07
TR HE TGW —14.17~13.18 21(26) —0.24 —3.73~26.95 12.16 44(3) —0.24
BERE FGPP —32.08~31.59 19(28) 0.13 —44.91~6. 74 —18.88 2(45) 0.13
Mg TY —18.94~22. 26 26(21) 0.17 —19.72~21.08 —0.96 23(24) 0.17
SPrm i AY —9.10~9. 67 23(24) 0.29" —8.31~10.62 0. 87 25(22) 0.29"

*0.05 i FIKF,

* Significant at 0. 05 level.

NEPP, Number of effective panicles per plant; SSR, Seed setting rate; TGW, 1000-grain weight; FGPP, Filled grain number per panicle.

TY, Theoretical yield; AY, Actual yield; r, Correlation coefficient between the trait and genetic distance.
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