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Genetic Analysis of Rapeseed Plant Height of New Semi-Dwaf
Germplasm 10D130 Using Major Gene Plus Polygene
Mixed Genetic Model

LI Jun-qing,CUI Cui,CHEN Xue-Feng,TANG Jing,BU Hai-dong, LI Jia-na,ZHOU Qing-yuan
(College of Agronomy and Biotechnology ,South West University/Engineering
Research Center of South Upland Agriculture ,Ministry of Education/Chongging
Engineering Research Center for Rapeseed ,Beibei 400716 )

Abstract; Plant height is an important trait of plant type and it plays important role influence to change lodg-
ing resistance , difficulty of mechanical harvesting,yield and quality in rapeseed. Six generations (P,,P,,F, ,F, B,
and B, ) were produced between 10D130 ( semi-dwaf line ) and Zhongshuang 11 to analyze inheritances of plant
height in rapeseed ( Brassica napus) by the mixed major gene plus polygene inheritance model in this paper. The re-
sults showed that the plant height of 10D130 x Zhongshuang 11 were dominated by a pair of major gene with addi-
tive-dominant effects plus polygenes with additive-dominance-epistasis effects( D-0 model). The additive and domi-
nant effect of major gene is — 8. 58 and 7. 44. The heritability of the major gene in B,,B,,and F,are 23.52% ,
0.91% ,and 17. 81% ,and the heritability of the polygene in B,,B,,and F,are 30. 05% ,68.05% ,and 39.35% ,
respectively. The result implied that not only major gene but also polygene and environmental effects should be con-
sidered in genetic breeding of 10D130.
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Table 1 Phenotypic statistic values for plant heights in 6 generations derived from the cross between 10D130 x ZS11

AR Generation  BAAEREL No. of plants e K{H Max. #¢/]MAE Min. % 2% Rage SE-Y{H Mean brifEZE SD BRRE(%)CV
P, 45 186. 00 146. 00 40. 00 172.20 8. 86 5.14
F, 41 222.00 172. 00 50. 00 201.37 11. 12 5.52
P, 30 245.00 194. 00 51.00 216. 63 14. 58 6.73
B, 181 214.00 117. 00 97. 00 169. 73 16. 44 9. 69
B, 121 220. 00 116. 00 104. 00 177.52 20. 30 11. 44
F, 360 226. 00 106. 00 120. 00 178. 64 17.12 9.58
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Fig.1 Frequency distribution of plant height in 6 generations derived from the cross between 10D130 x ZS11
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Table 2 Maximum log likelihood estimated value and AIC values of different genetic models
i PIANIR PR AIC {8 A R RAUIR PREE AIC{H
Model Maximum likelihood estimated value AIC value Model Maximum likelihood estimatedvalue AIC value
A-1 —-3377. 640625 6763. 28125 D-0 —-3275. 432861 6574. 86572
A-2 —-3379. 834717 6765. 66943 D-1 —-3322. 281250 6662. 56250
A3 —3385. 631592 6777.26318 D-2 —-3322. 034424 6660. 06885
A-4 —-3375. 877441 6757. 75488 D-3 —3323. 288330 6662. 57666
B-1 —-3305. 676758 6631. 35352 D-4 —-3322. 288086 6660. 57617
B-2 —-3374. 218994 6760. 43799 E-0 —-3269. 485352 6576. 97070
B-3 —-3407. 589355 6823. 17871 E-1 —-3292. 031945 6614. 06397
B-4 -3376. 413086 6758. 82617 E-2 -3367. 523926 6757. 04785
B-5 —-3379. 998535 6767.99707 E-3 —-3327.250977 6672. 50195
B-6 —-3379. 998291 6765. 99658 E-4 -3367. 531982 6751. 06397
C-0 -3276. 207275 6576. 41455 E-5 —-3367. 535645 6753. 07129
C-1 —-3366. 689209 6747. 37842 E-6 —-3375. 404785 6766. 80957
x3 BERENEAERRE
Table 3 Fitness tests of 3 genetic models
157 Model 14X Generation U 3 U3 W2 D,
C-0 P, 0.074(0.7856) 0.053(0.8182) 3.894(0.0485) 0. 1402( >0.05) .1090( >0.05)
F, 0.001(0.9720) 0.001(0.9820) 0.002(0.9635) 0.0434( >0.05) .0851( >0.05)
P, 0.026(0. 8727) 0.411(0.5213) 10. 149(0. 0010) 0.2719( >0.05) .2369( >0.05)
B, 0.355(0.5515) 0.318(0.5731) 0.003(0.9582) 0.1705( >0.05) .0723( >0.05)
B, 0.019(0.8902) 0.076(0.7821) 0.327(0.5677) 0.054( >0.05) . 0548( >0.05)
F, 0. 148 (0. 7005) 0.049(0. 8253) 0.368(0.5442) 0.0753( >0.05) . 0406 ( >0.05)
D-0 P, 0.074(0.7856) 0.053(0.8182) 3.894(0.0485) 0. 1402( >0.05) .1090( >0.05)
F, 0.001(0.9720) 0.001(0.9820) 0.002(0.9635) 0.0434( >0.05) .0851( >0.05)
P, 0.026(0. 8727) 0.411(0.5213) 10. 149(0. 0010) 0.2719( >0.05) .2369( >0.05)
B, 0.513(0.4739) 0.398(0.5280) 0.062(0. 8031) 0.1917( >0.05) .0758( >0.05)
B, 0.019(0. 8902) 0.076(0.7821) 0.327(0.5677) 0.0540( >0.05) . 0548( >0.05)
F, 0. 088(0. 7663 ) 0.019(0. 8917) 0.367(0.5445) 0.0601( >0.05) .0358( >0.05)
E-0 P, 0.074(0.7856) 0.053(0.8182) 3.894(0.0485) 0.1402( >0.05) .1090( >0.05)
F, 0.001(0.9720) 0.001(0.9820) 0.002(0.9635) 0.0434( >0.05) .0851( >0.05)
P, 0.026(0. 8727) 0.411(0.5213) 10. 149(0. 0010) 0.2719( >0.05) .2369( >0.05)
B, 0.042(0. 8383) 0.009(0.9241) 0.167(0. 6827) 0.0377( >0.05) .0380( >0.05)
B, 0.019(0. 8905) 0.076(0.7823) 0.328(0.5670) 0.0540( >0.05) . 0548( >0.05)
F, 0.010(0.9201) 0. 005 (0. 9427) 0.010(0.9194) 0. 0404 ( >0.05) .0293( >0.05)
155 AYECT BRI /0 Hi f The number in brackets is the distribution value in theory
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Table 4 Estimates of genetic parameters for plant height in the cross between 10D130 x ZS11

— Wi 54 i+ bt 24 - Estimate

1*order genetic ~parameter Estimate 2™ order genetic  parameter B, B, F,

d, -8.58 o’ 270. 31 412.28 293.00

h, 7. 44 o2, 63. 58 3.74 52.19

h,/d, -0.87 o2 81.23 283. 05 115.31
W2, (%) 23.52 0.91 17. 81
h2, (%) 30. 05 68. 05 39.35

A, <55 1 X R R b, 55 1 A DR A O ;02 R 902, s BRI 25 102, s FAETR Iy 2% 02, - AL TR 15 2, AL

R

d, : additive effect of the first major gene,h, : dominant effect of the first major gene,alz, : phenotypic variance ,Ulz,g : polygene variance,o‘fng :major gene vari-

ance, hﬁ]g : heritability of major gene, hig : heritability of polygene
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