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Analysis of genetic model on seed dormancy of recombinant inbred lines
derived from an early season indica rice cross

HAO Ming, WANG Yu-bo, CAO Zhi, XIAO Ying-hui

(College of Agronomy, Hunan Agricultural University, Changsha 410128, China)

Abstract: Analysis of genetic model on seed dormancy (SD) was conducted with a set of recombinant inbred lines (RILs)
derived from a rice cross of a variety named ‘996’ with weaker SD and a variety named ‘4628’ with stronger SD. The
seed dormancy in two consecutive years was measured with the germination rate from the population seed harvested in
that respective period. Genetic analysis showed that seed dormancy in the crossed generation of ‘996’ and ‘4628’ was
controlled by four major genes, three equal additive-polygenes additive-epistasis model in 2011, while it was controlled
by two of major genes equal additive-polygenes additive epistasis model in 2012. The test results in two consecutive
years showed that the heredity of seed dormancy was controlled by four major genes plus polygenes, which mainly

governed by major genes.
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Table 1 Frequency distribution of seed germination rate from RILs in 2012
/
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Table 2 AIC values of candidate genetic models for the trait of seed dormancy from RIL in 2011 and 2012

AIC AlIC

2011 2012 2011 2012
A-1 5374.60 4 809.11 E-2-1 83 380.09 41737.19
A-2 24 491.10 14 799.25 E-2-2 83 323.17 39 208.03
B-1-1 72 344.38 29 787.05 E-2-3 47 749.90 28 716.02
B-1-2 50367.97 31283.28 E-2-4 49 250.84 30228.02
B-1-3 39 000.09 2124191 E-2-5 48 851.43 29 506.48
B-1-4 41401.22 23 653.70 E-2-6 47 599.09 28 466.29
B-1-5 46 192.29 23 653.70 E-2-7 28 988.42 16 836.97
B-1-6 41002.15 22 669.24 E-2-8 30 338.89 16 836.97
B-1-7 27 148.08 14 795.25 E-2-9 28 986.48 16 836.97
B-1-8 27 148.08 14 795.25 F-1 3711.82 3632.63
B-1-9 27150.08 13 852.97 F-2 3700.06 3628.72
B-2-1 52782.30 32 643.75 F-3 52 774.30 29882.43
B-2-2 57 402.52 33 983.61 F4 3671.71 50 866.43
B-2-3 45 584.44 22 34471 G-1 14 921.82 9 623.80
B-2-4 45 586.44 22298.50 G-2 19 386.19 8307.69
B-2-5 46 194.29 23 655.70 G-3 14 255.45 7942.62
B-2-6 42 471.46 22 346.77 G4 18 820.17 11 633.20
B-2-7 24 489.10 13 852.97 H-1 3865.43 3 888.19
B-2-8 24 489.10 14 797.25 H-2 3905.69 —
B-2-9 24 489.10 14 797.25 H-3 3655.92 45615.85
C-1 5376.60 4811.12 H-4 3754.90 3612.89
C-2 5374.60 4809.12 H-5 3 881.38 3797.85
D-1 29 742.10 13 856.97 I-1 3761.65 3711.80
D-2 24 176.55 14 799.25 1-2 3748.33 3698.69
E-1-1 24 264.13 9969.26 -3 3786.31 3700.73
E-1-2 13 689.11 9209.71 14 3761.02 3733.65
E-1-3 104 651.90 — -5 3746.21 45219.35
E-1-4 14 907.77 7972.19 1-6 3617.53 39 650.70
E-1-5 12974.55 9177.17 -7 3704.26 3589.16
E-1-6 13 583.25 8404.12 1-8 3672.65 3643.75
E-1-7 12 561.30 7 652.03 -9 365091 3593.21
E-1-8 12 561.30 8 404.46 1-10 3655.26 3608.31
E-1-9 16 924.61 7 652.03
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Table 3 Goodness-of-fit of the candidate genetic models for the trait of seed dormancy in 2011 and 2012

U? Uy Uy n? D,
2011 -6 F, 5.726 8* 7.759 1* 3.5109 0.0577 0.469 8
F, 8.495 6* 13.763 8* 12.611 0* 0.0577 0.6349
RILs 15.249 0* 21.409 1* 11.451 6* 2.0517 0.945 5
-9 F, 3.606 3 4.041 0% 0.470 6* 0.0570 0.329 2
F, 7.887 7* 12.341 8* 10.080 9* 0.0570 0.595 4
RILs 1.467 5 0.3349 5.650 5% 1.959 3 0.946 0
1-10 F, 6.800 4* 9.986 9* 6.456 9* 0.060 2 0.5150
F, 8.809 6* 14.527 8* 14.068 3* 0.060 2 0.653 6
RILs 86.573 5* 117.468 6* 53.539 1* 24169 0.969 4
2012 1-7 F, 0.276 8 0.008 0 2.824 4 0.062 5 0.399 2
F, 3.2676 4.701 5% 2.796 3 0.062 5 0.294 5
RILs 5.684 4* 1.027 8 26.818 7* 1.910 8 0.9539
1-9 F, 0.576 4 0.144 1 2.0219 0.062 5 0.369 5
F, 3.2325 4.622 4% 2.678 8 0.062 5 0.289 5
RILs 11.202 9* 34011 31.207 1* 1.973 7 09179
1-10 F, 0.416 1 0.067 3 2.133 8 0.062 5 0.383 5
F, 3.0229 4.430 3* 2.8409 0.062 5 0.291 4
RILs 7.240 4* 1.7923 25.667 1* 1.934 8 0.932 4
k== 0.05 U, 12 Uzz ng nW?  Smirnov D,  Kolmogorov
nWA(P < 0.05) 0.461 D,(P<0.05) 1.360
2.3 RERMEREREER NS EEIT 4 2011 £EFA 2012 SEIRIR IR RAEE A9 iR 1E
SHHIHE
2011 2012 Table 4 Estimated value of genetic parameters from optimal
IECM RIL genetic model of dormancy in 2011 and 2012
( 4) 2011 -9 ) 5
99.43% 4 m 26.55 17.43
d, -11.75 -10.84
3 dp -11.75 -10.84
11.75% d. ~11.75 2.62
dy 0.22 -2.62
i 58.30 50.74
2012 -7 [d] 17.27 13.37
99.04% 4 6y 617.01 235.42
Ome’ 613.47 233.18
2 Gpgz - -
10.84% Ping 99.43% 99.04%
2
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