A C T A
AGRICULTURAE *+ 2011 26(3):210-213
BOREALI-SINICA

( 110866)
DH 0. 40 mmol/L NaCl
+
DH
28.56%  50.28% 42.54%  29.94% o DH
DH=2
; ; ; ; DH ; -
1S332.6; Q311 7.1 CA : 1000 —7091(2011) 03 —0210 - 04

Genetic Analysis of Seedling Height of Rice DH Population under Salt Stress by
Using Major Genes Plus Polygenes Mixed Model

SU Zhan CHENG Hai-+tao GUO Yu-hua CAO Hong ZHANG Wei-wei FU Fei
( Shenyang Agricultural University Shenyang 110866 China)

Abstract: Two inter subspecific hybrid DH population under 0. 40 mmol /L. NaCl stress were used to analyze ge—
netic trait of seedling height by using major genes plus polygenes mixed model. The result showed that seedling
height was controlled by two major gene expressing cumulative effect and complementation multi-gene heritability
was 28.56% and 50.28% minor—polygene heritability was 42.54% and 29.94% environment controlled the rest of
that. DH2 population was more suitable for gene locating and clone in the following step because of the manifestations
of multi-gene heritability and minor-polygene heritability and the separation degree. Genotype difference between two
parents and the range of extreme value can be used as selection criteria when choose population for genetic analysis.
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Tab.1 Variance analysis of seedling height under salt stress in DH-4
Difference resources Sum of squares Degree of freedom Mean squares FFvalue PPvalue
Lines 36 994.20 111 333.28 2.14™ 0.000 04
Repeats 34.59 1 34.59 0.22 0.638 10
Error 17 256.29 111 155. 46
Total 54 285.08 223
:7.0.05 ; .0.01 o 2
Note: * . Indicate the significant difference at 5% level; ** . Indicate the significant difference at 1% level. The same as Tab. 2.
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Tab.2 Variance analysis of seedling height under salt stress in DH-2
F P
Difference resources Sum of squares Degree of freedom Mean squares F value P value
Lines 45 751.40 110 415.92 4,192 9™ 2.76E413
Repeats 106. 06 1 106. 06 1.069 2 0.303 4
Error 10 911.74 110 99.20
Total 56 769.20 221
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Fig.1 Frequency distribution of relative

seedling height in DH population

2 DH-=2
Fig.2 Frequency distribution of relative

seedling height in DH-2 population

3 DH4 + AIC
Tab.3 Maximum likelihood estimated value and AIC value of major genes plus polygenes mixed model in DH- population
AIC
Model Major gene characters Plus polygenes Maximum likelihood value AIC value
Cc4 -46.588 913 101.117 826
E44 2 -42.514 637 99.029 724
E43 2 1:2:1 —-46.933 155 103. 866 310
Ed4 2 2:1:1 -42.514 637 97.029 274
E47 2 1:3 —-42.514 553 95.029 106
4 DH=2 + AIC
Tab.4 Maximum likelihood estimated value and AIC value of major genes plus polygenes mixed model in DH2 population
AIC
Model Major gene characters Plus polygenes Maximum likelihood value AIC value
D 1 1 —-85.824 821 181.649 643
E44 2 -83.355 675 180.711 349
E43 2 1:2:1 —-86.598 969 183.197 937
Ed-6 2 1:2:1 —-83.355 675 178.711 349
G4 3 1:1:2:2:1: 1 —84.486 328 180.972 656
3 E4T AIC DH=2 1:2:1 o DH
E45 DH4
o 4 Ed-6 AIC o
E4d-6 DH
" Ed-6 .
DH=2 2.4
o 5 DH
3 4 5 DHA
DH4 1:3 35.41
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Tab.5 Estimates of genetics parameters of seedling height under salt stress in two DH population
&
Population parameters DHA DH-2 Variance and heritability DHA DH-=2
2
o (m) 3541 39.14 o) 0.55 1.41
Population average Multi-gene variance
(d) _ (o3,
Multi-gene additive effect > Minor-polygene varialng(te 0.82 0.84
(i) (a?)
Multi-gene interaction effect 14.48 -10.15 Environmental variance 0.55 0.55
(h2) /% (hz,h) 1%
Multi-gene heritabiiity 28.56 >0.28 Minor-polygene heritability 42.54 29.94
Note: * . Indicate the value include both multi-gene additive effect and multi-gene interaction effect.
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