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A Preliminary Study on the Relationship Between the Indica-japonica
Differentiation of Parents and Heterosis in Dian Type Hybrid Rice
by RAPD Markers
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Abstract The relationship between the indica-japonica differentiation of parents and heterosis of hybrid rice
was studied with 10 sterile lines 10 maintainer lines and 38 restorer lines of Dian type hybrid rice and 40 hy-
brids derived from the sterile lines and restorer lines. A parabolic correlation between the indica-japonica diffe-
rentiation of parents and heterosis of hybrid rice was detected by RAPD markers. When certain indica-japanica
differentiation between parents exists the percentage of combinations with positive heterosis and the mean he-
terosis of hybrids was high. It does not mean that a great difference of parents will lead to stronger hetesosis in
hybrids and a much great difference in parents seldom bring positive heterotic hybrids. Suitable difference in per-
centage of indica alleles of parents with stronger heterotic hybrid was 12% - 16% .
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Table 1 F; hybrids
Pi
No. +x8 £ 2 Type of cross
Fi-1 1 Ax 29 Dianxunl A x Nan29 8 28 I xIN
Fi-2 Ax  29-50 Zhongdan2 A x Nan29-50 8 20 I x 1
Fi-3 Ax 29-31 YuefuA x Nan29-31 8 28 I xIV
F-4 1 Ax 294 Dianyul A x Nan29-4 20 36 mxV
F-5 1 A x 1 A/ // 29  Dianxunl A x Dianxunl A/Ximenggu// Nan29 8 20 I x I
F-6 1 A/ 1// /6 /17 Dianyul A////Dianl//Cheng2/6Ketai///Dianyu 12 4 IIx1I
Ax  29-25 A x Nan29-25
F-7 1 Ax 29 Dianyul A x Nan29 without awn 20 32 1 x IV
F;-8 A/ ///C57//358-12/ 8 DianxunA////Dianyu///C57//358-12/Nan8 24 16 I x I
Ax 2949 A x Nan29-49
Fi-9 As/// ///C57//358-12/ 8 DianxunA////Dianyu///C57//358-12/Nan8 24 32 I x IV
Ax  29-65 A x Nan29-65
Fi-10 1 A////IR24/// 3 A/ DianxunlA //// 1R24 /// Ke3 LimingA // 20 28 I x IV
C57/ C160 Ax  29-31 C57/ C160 A x Nan29-31
Fi-11 1 A/ / Ax 295 DianxunlA//Dianyu / Langdigu A x Nan29-5 8 28 I x
F-12 320A/// /175// Dongnong320A///Nanhuang/175//Dianyu 24 28 I x IV
Ax  29-18 A x Nan29-18
F;-13 Ax 34 Zhongdan2 A x Nan34 8 28 [ x IV
Fi-14 1 Ax /02428// 29 Dianxunl A x Shayanggu/02428//Nan29 8 20 I x1II
Fi-15 93.1Ax  29-18 93.1A x Nan29-18 4 28 I xIV
Fi-16 93.1Ax  29-21 93.1A x Nan29-21 4 24 I <1l
F-17 1 Ax / 29 Dianyul A x Xiao/Nan29 20 28 I x IV
F;-18 1 Ax 29-6%3/ Dianxunl A x Nan29-6 * 3 / Fujin 8 12 I x1I
Fi-19 1 Ax 29-13%3/ Dianxunl A x Nan29-13 % 3 / Fujin 8 20 I x 1
F;-20 1 AxC57/C160*3// Dianxunl A x C57 / C160 * 3 // Fujin 8 20 I <1l
Fi-21 1 Ax 29-3x%3/ 3 Dianxunl A x Nan29-3 * 3 / Yunxi3 8 12 [ x1I
F-22 1 Ax 29-6%3/ 3 Dianxunl A x Nan29-6 * 3 / Yunxi3 8 24 I x 1
F;-23 1 Ax 29-7%3/ 3 Dianxunl A x Nan29-7 * 3 / Yunxi3 8 20 I x1
F,-24 1 Ax  29-10%3/ 3 Dianxunl A x Nan29-10 * 3 / Yunxi3 8 24 I x 1
F-25 1 Ax B*3/ 3 Dianxunl A x DianxunB * 3 / Yunxi3 8 24 I x Il
Fi-26 1 Ax 29-1%3/ 34 Dianxunl A x Nan29-1 * 3 / Hexi34 8 4 I x1
F-27 1 Ax 29-15%3/ 34 Dianxunl A x Nan29-15 * 3 / Hexi34 8 20 I =1
F,-28 1 Ax  29-16 %3/ 34 Dianxunl A x Nan29-16 * 3 / Hexi34 8 20 I x 1
Fi-29 1 A x 29-6 *3/ 1 Dianxunl A x Nan29-16 * 3 / Zhail 8 8 I x1
F;-30 1 AxC57/C160 // 1 Dianxunl A x C57/C160 // Zhail 8 28 I xIV
F;-31 1 AxHI4x%2/ BC,F, Dianxunl A x H14 * 2 / Fujin BG,F, 8 20 I x1II
F;-32 1 AxHI4x%2/ 34 Dianxunl A x H14 % 2/ Hexi34 BC,F, 8 28 I xIV
BC,F,
F;-33 1 AxHI14%2/ 1 BC,F, Dianxunl A x H14 * 2 / Zhail BC,F, 8 16 I x1
Fi-34 1 AxHI4x%2/ 2 BC,F, Dianxunl A x H14 % 2/ Hexi2 BGC,F, 8 28 I xIV
F;-35 1 Ax  29-1x%2/ 3 Dianxunl A x Nan29-1 * 2/Yunxi3 BG,F,; 8 12 I x1I
BC,F,
F,-36 1 Ax  29-9%2/ Dianxunl A x Nan29-9 % 2 / Fujin 8 32 [ xIV
F-37 1 Ax 299x%2/ Dianxunl A x Nan29-9 * 2/ Fujin purple awn 8 8 I x1
F;-38 1 Ax 29-10%2/ BG,F, Dianxunl A x Nan29-10 * 2 / Fujin  BG,F; 8 32 I xIV
F1-39 1 AxC57/C160 % 2// 3 Dianxunl A x C57 / C160 * 2 // Yunxi3 8 28 I xIV
F;-40 1 Ax  29-10%2/ 29-2// Dianxunl A x Nan29-10 * 2/Nan29-2//Nan29-10 8 20 [ x 1l
29-10

Pi % = Ni/ Ni+Nj

x 100%
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Table 2 Modes of cross and yield heterosis in 2000

36

T ih . [/] [/1 [ /1l [/IV 1 /1 /N /v
ype ol heterosis
No. of combinations 3 3 11 10 1 1 4 1
No. of combinations with Over control 0 0 5 2 0 0 2 1
positive heterosis Overd 2 1 9 4 0 0 3 1
Over mid-parents 2 3 8 6 0 1 3 1
Ratio of combinations Over control 0 0 45.5 20 0 0 50 100
with positive heterosis % Overd 66.7 33.3 81.8 40 0 0 75 100
Over mid-parents 66.7 100 72.7 60 0 0 75 100
Mean value of Over control -30.83 -4.67 -2.84 -17.34 -15.90 -9.60 -5.65 3.90
heterosis % Overd 6.13 3.50 19.5 4.61 -14.90 -7.90 19.6 26.9
Over mid-parents 3.57 7.6 19.45 2,22 -4.1 7.8 28.15 32.0
1 4% ~ 8% Pi Pi 3
Ik 20% ~ 24 % 0
Pi 12% ~ 16%
Pi
3
Pi
2.2 Pi
Pi 3
3 Pi 2000
Table 3 Pi difference of parents and yield heterosis in 2000
Pi Pi difference of parents %
0 4 8 12 16 20 24
2 3 6 7 6 7 3
Number of combinations
0 0 1 3 4 2 0
No. of combinations Over control
with positive heterrosis 1 2 3 6 5 3 1
Over 3
1 3 4 6 5 4 1
Over mid-parents
0 0 16.7 4.9 66.7 28.6 0
Ratio of combinations Over control
with positive 50 66.7 50 85.7 83.3 4.9 33.3
heterrosis % Over 3
50 100 66.7 85.7 83.3 57.1 33.3
Over mid-parents
6.9~22.3 -5.9~3.2 -40.3~18.5 -33.1~37.5 -94.3~39.5 -46.3~16.9 -23.3~10.8
Amplitude of heterosis Over control
-27.2~8.2 -10.9~37.4 -14.9~32.9 -10.3~80.3 -91.8~59.7 -65.2~72.8 -12.8~26.6
Over 3
-23.4~3.8 4.4~30.4 -10.3~66.5 -12.3~80.5 -92.3~69.1 -66.7~44.3 -2.2~10.7
Over mid-parents
-29.6 -4.2 -9.2 -2.0 -1.8 -18.0 -18.5
Mean value of Over control
heterosis % -9.55 8.30 1.83 29.54 13.42 6.41 0.40
Over 3
-9.80 14.17 14.12 25.69 17.82 2.14 2.37

Over mid-parents
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