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Table 1  Statistical value of linolenic acid content in six generations

HHEAR A KL Fe/ME/ % FRAE/ % W7/ % FHIME/ % P e 22 5 RE %
Generation No. of group Min Max Rage Mean SD CcvV

Py 21 57.94 62.26 4.32 59. 80 1. 16 1.94

F 35 39.12 52.02 12.90 46. 28 3.23 6.98

P, 24 38.12 46. 22 8.10 42.19 2.19 5.20

Bi.2 140 42.59 64. 27 21.68 55. 60 3.89 6.99

Bs.2 167 34.13 53. 96 19. 83 43. 60 4.28 9.81

Fo.s 283 36.18 56. 36 20.18 46. 29 4.41 9.53
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Table 2 Max-likelihood-values and AIC values of twenty-four genetic models
(=2 LR R ABL SR bR H(E AIC 1 [1%=2 155 75 e R ABL SR BRI ALAE AIC {8
Code Model Max-likelihood value  AIC value Code Model Max-likelihood value  AIC value
A-1 1MG-AD —1 952. 209 3912.418 D-0 MX1-AD-ADI —1 872.089 3 768.177
A-2 1MG-A —1975.626 3 957. 253 D-1 MX1-AD-AD —1910. 893 3 839. 786
A-3 1IMG-EAD —2 079.83 4 165.661 D-2 MX1-A-AD —1910. 181 3 836. 363
A-4 1MG-NCD —1 964. 645 3 935. 289 D-3 MX1-EAD-AD —1 917. 456 3 850.912
B-1 2MG-ADI —1919. 835 3 859. 669 D-4 MX1-NCD-AD —1912.832 3 841. 664
B-2 2MG-AD —1914.101 3 840. 203 E-0 MX2-ADI-ADI —1 877.697 3 791.393
B-3 2MG-A —1939.813 3 887.626 E-1 MX2-ADI-AD —1 894,125 3 818. 25
B-4 2MG-EA —1939.812 3 885. 625 E-2 MX2-AD-AD —1 907.161 3 836.322
B-5 2MG-CD —2 060. 686 4129.372 E-2 MX2-A-AD —1 905. 996 3 829.993
B-6 2MG-EAD —2 060. 686 4127.371 E-4 MX2-EA-AD —1 904.976 3 825.952
C-0 PG-ADI —1 874.719 3 769. 438 E-5 MX2-CD-AD —1917. 263 3 852.526
C-1 PG-AD —1943.773 3 901. 545 E-6 MX2-EAD-AD —1912.901 3 841.802
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Table 3 Test for goodness-of-fit of selected genetic models
#i1 Model {IEX Generation Ut(p) U3 (P) Ui (P) WECP) D,(P)

D-0 Py 0.000 3€0.987 2)  0.737 5(0.390 5) 11.376 5(0.000 7)* 0.328 6(>0.05) 0.238 0(=>0.05)
Fy 0.020 2(0. 8870) 0.621 1€0.430 6) 6.772 2(0.009 3)* 0.177 7(>>0.05) 0.158 8(>>0.05)

P, 0. 000 0€0.9980) 0.008 2(0.927 9) 0.138 1(0.710 2) 0.030 9(=>0.05) 0.090 7(>>0.05)

Bi.o 0.014 1€0.9053 )  0.037 4€0.846 7)  0.097 9€0. 754 4) 0.064 4(>0.05) 0.057 7(>0.05)

Bs.» 0.046 0€0.830 2)  0.181 5(0.670 1) 0.763 2(0.382 3) 0.090 4(>>0.05) 0.071 4(>0.05)

F2.3 0.067 3(0.7953) 0.043 6(0.8345) 0.028 6(0.865 6) 0.048 1(>>0.05) 0.034 0(>>0.05)

C-0 P, 0.000 3€0.987 00 0.729 6(0.393 0) 11.247 1€0.000 8 * 0.324 0(>0.05) 0. 237 0(>>0.05)
F 0.020 3€0.886 8)  0.643 2(0.422 6) 7.057 3(0.007 99" 0.182 9(>0.05) 0.160 3(=>0.05)

P, 0.000 0€0.997 9)  0.006 3(0.936 5) 0.108 1(0.742 3) 0.030 7(>>0.05) 0.091 7(>>0.05)

Bi.2 0.007 9€0.929 1) 0.000 2(0.989 2) 0.084 3(0.771 5) 0. 044 8(>0.05) 0.053 8(>>0.05)

Bs.» 0.017 0€0.896 3) 0.023 5(0.878 1) 1.250 9(0.263 4) 0.097 0(>0.05) 0.059 5(=>0.05)

Fo.3 0.017 9€0.893 6) 0.012 0¢0.912 7) 0.915 0€0.338 &) 0.047 2(>0.05) 0.036 1(>>0.05)

E-0 Py 0.000 4€0.983 2)  0.610 0€0.434 8) 9.257 9(0.002 3)* 0.257 1(>0.05) 0.221 3(>>0.05)
F 0.020 5€0.886 2) 1.004 6(0.316 2) 11.937 5(0.000 6)* 0.268 7(>0.05) 0.183 5(>0.05)

P, 0.000 0€0.997 3)  0.007 3(0.931 9) 0.108 0€0.742 4) 0.037 2(>0.05) 0.108 0(>>0.05)

Bi.2 0.016 5(0.897 8  0.000 2(0.987 7)  0.190 1(0.662 8) 0.053 2(>>0.05) 0.049 8(>>0.05)

Bs.o 0.057 1€0.811 1)  0.009 0€0.924 6) 1.701 0€0.192 2) 0. 088 7(>0.05) 0.055 1(>0.05)

Fo.s 0.011 2€0.915 6)  0.000 5(0.982 9) 0.105 3(0.745 5) 0.017 6(>>0.05) 0.023 8(>>0.05)
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Table 4 Estimates of genetic parameters for linolenic acid content

— Wit £ S %0 1st order genetic parameter

m mo ms my ms mg da ha
56.17 44.50 45. 82 53.31 44. 89 45.92 3.63 1.78
ZHrigt 42 %0 2nd order genetic parameter
53 02 8%, Rz, hg
Bi.2 15.10 5.07 3. 86 33.59 25.60
Bs.s 18. 29 8.58 3.54 46. 95 19. 35
Fo.s 19. 47 10. 50 2.81 53.92 14. 43
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Genetic Analysis of Linolenic Acid Content by Using Mixed Major
Gene Plus Polygene Inheritance Model in Linseed

WANG Limin, DANG Zhao, ZHAO Wei, LI Wenjuan, XIE Yaping,
QI Yanni and ZHANG Jianping

(Institute of Cash Crops,Gansu Academy of Agricultural Sciences,Lanzhou 730070, China)

Abstract Linolenic acid is the main component of linseed fatty acid and the main objective for impro-
ving quality of linseed. In order to understand the genetic mechanism of linolenic acid and improve the
quality of linseed, in this study. the genetic effects of linolenic acid were analyzed by using the major
gene plus polygene mixed genetic model. The results showed that the inheritance of linolenic acid was
controlled by a pair of additive-dominant major genes plus additive-dominant-epistatic polygenes, and
the additive effects of major genes were greater than dominant effects. The heritability of major genes
in B,.,» By, and F,,; generations was 33.59%, 46.95% and 53. 92% respectively, and the polygenic
heritability was 25.60%, 19.35% and 14. 43% respectively. At the same time, the germplasms of 15
high linolenic acid content and 7 high oil content were screened out, which provide a foundation for
improving linseed quality.
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