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Major gene plus polygene inheritance analysis of crude fat content in
oil flax (Linum usitatissimum L. )
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Abstract: [Objective] This study aimed to reveal the genetic mechanism of oil flax crude fat content.
[Method) A total of 233 recombinant inbred lines (RILs) derived from DYM X STS (F;.;) along with
their P; and P, were planted in three environments including Dingxi Gansu,Guyuan Ningxia,and Zhangjia-
kou Hebei. Crude fat contents were analyzed with Soxhlet Auto analyzer and mixed major gene plus poly-
gene inheritance model was used to analyze P, ,P, and RILs. [Result] The crude fat contents appeared wide
variation and transgressive inheritance,and the frequency distribution fitted normal distribution. The genet-
ic model of crude fat content was 4MG-ATl in three different environments. The crude fat content was con-
trolled by 4 major genes with additive epistatic effect but without polygenic effect. The main gene heritabil-
ity values of E1,E2,and E3 were 92. 80%,99. 02% ,and 80. 71%, while their environmental effects were
7.20%,0.98% and 19. 29% , respectively. [Conclusion) The oil flax crude fat content was controlled by
major gene with additive epistatic effect. Attention should be paid to the use of main genes and considera-

tion of interaction among genes for breeding oil flax with high oil content.
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Table 1 Variation parameters of oil flax crude fat in parents and RIL population

JEAR Parents RIL #1& RIL population
W B 5 Z R 4‘ - -
oo BRIV RAR/% TME/% TEE/Y% A% ST AR s, W i 5
~ondition Coefficient Coefficient of .
Female Male Average Average Range . Stdev Kurtosis
of variation skewness
El 39. 36 41.57 41.02 41. 38 34.56~47.50 5.06 2.09 —0. 440 0. 388
E2 40. 55 42. 66 42.14 42.09 34.61~46. 60 4.53 1.91 —0.474 0.821
E3 40. 29 42.91 42.26 43. 24 35.83~46. 81 3.98 1.72 —0.663 1.076
W EL HolE v E2. P EEEGES. Wbk K 0. T ERF.
Note: El. Dingxi Gansu;E2. Guyuan Ningxia; E3. Zhangjiakou Hebei. The same below.
C4IR Frequency; —— IEZ 20 A #1 & Normal distribution curve
a0t
5 30f
K g 20f
B~ L
101
0 [ — o o < < ) O ©~ 0 (o) [ — — o N <
o 0 o b o N o 0 O b o N o (o)) o~ vy on — (o))
Y T - S - T - NN - N — S B o T L S o S o S Vo S SN o
o [ag] o o [ag] o [ag] < b o < < < < = < < <
H g W5 2 #/% Content of crude fat
B 1 I E P RRRELIE 7 B R AR oy A
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Table AIC values and test of optimum models for crude fat in RILs
A e v 2 - 2
Coiriliif?ﬁion l\ti}il Ger?:riclion AlC Uf Ué Us W Dn
Py 1.49(0.22) 0.37(0.54) 5.27(0.02) 0.28¢0.16) 0.09(1.00)
AMG-Al Py 1131.56 1.03(0.3D) 0.97(0.32) 0.00€0.99) 0.13¢0.48) 0.16€0.92)
RILs 0.00€0.97) 0.22(0.64) 2.97(0.08) 0.11€0.53) 0.00(1.00)
Py 0.16€0.69) 0.03¢0.87) 0.79(0. 38) 0. 09(0. 66) 0.09(1.00)
El MX3-AI-Al Py 1 134.69 0.03¢0.87) 0.00€0. 95) 0.17¢0.68) 0.06(0.79) 0.12¢0.99)
RIL 0.41€0.52) 0.24€0.62) 0.26€0.61) 0.17¢0.33) 0.00(1.00)
Py 3.54(0.06) 3.39(0.07) 0.01¢0. 94) 0.35(0.10) 0.10(1.00)
3MG-A P, 1147.85 5.19(0.02) 5.61€0.02) 0.43€0.51) 0.57(0.03) 0.05(1.00)
RILs 0.03¢0.87) 0.07¢0.80) 2.70€0.10) 0.18¢0.32) 0.00(1.00)
Py 0.00(0. 96) 0.16€0.69) 2.03(0.15) 0.08¢0.73) 0.05(1.00)
AMG-AT Py 1092.50 0.01€0.91) 0. 04€0. 84) 0.14€0. 71 0.06€0.79) 0.06(1.00)
RILs 0.00(0.98) 0.00€0.97) 0.07(0. 80) 0.03(0.99) 0.00(1.00)
Py 0.50(0.48) 0.98(0.32) 1. 48(0.22) 0.12€0.51) 0.06(1.00)
E2 MX2-AIFA P, 1105. 14 0.35(0.55) 0.29€0.59) 0.02¢0.89) 0. 08(0. 68) 0.06(1.00)
RILs 0.02(0. 89) 0.15€0.70) 0.98¢0. 32) 0.10€0.62) 0.01(1.00)
P, 0.05(0. 82) 0.23(0.63) 1.12(0.29) 0.07¢0.78) 0.06(1.00)
MX3-AI-Al Py 1 110. 36 0.00€0.99) 0.00€0.99) 0.01¢0.91) 0.05¢0. 85) 0.09(1.00)
RILs 0.21(0.65) 0.12(0.73) 0.15(0.70) 0.09(0. 64) 0.01(1.00)
Py 0.00(1.00) 0.62(0.43) 10.01¢0. 00) 0.39(0.08) 0.38(0.09)
MX3-AI-Al Py 1131.56 12.65(0.00) 20.10(0.00) 17.29(0.00) 1. 73(0.00) 0.05(1.00)
RILs 0.06(0. 80) 3.33(0.07) 68.57(0.00) 2.06(0.00) 0.11¢0.01)
Py 0.90(0. 34) 2.71€0.10) 8.43(0.00) 0.49(0.04) 0.47¢0.01)
E3 AMG-AI Py 1 134.69 0.22(0.64) 1.10€0.29) 5.65(0.02) 0.42(0.07) 0.41¢0.05)
RILs 1.71¢0.19) 1.00(0. 32) 82.25(0.00) 2.87(0.00) 0.12¢0.00)
Py 2.00€0.16) 4.03(0.04) 6.53(0.01) 0.61€0.02) 0.52(0.00)
3MG-A Py 1147.85 1.590.21) 3.13(0.08) 4.79€0.03) 0.55(0.03) 0.49¢0.01)
RILs 4.32(0.04) 0.07¢0.80) 82.38(0.00) 3.38(0.00) 0.12¢0.00)
0.U U Us . 5 MK 8 sn W2 . Smirnov K28 ; Dn. Kolmogorov Ko . 45 5 4 5 {8 S 1 2 8 .

2 2 o2 . . . . . . .
Note:U; ,U; ,U; . Mean uniformity test;nW?. Mean Smirnov test statistic; Dn. Mean Kolmogorov test statistic. Value in parenthesis means

probability.
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Table 3 Optimum models and estimates of genetic parameters of crude fat in oil flax RILs

5 28 Genetic parameter

WEE R I FHRE
Environ- Optimum . . . . . + SRR Y
ment model m da dy, de da Zac Zad Ihe Ihd Zcd Major Herita

BERC T ility
El 4MG-AT 37.60 —1.84 —2.65 4,37 1.12 —6.56 4,94 —2.64 4.95 —3.15 5.16 24. 30 92. 80
E2 IMG-Al 34.75 —3.54 —4.37 5.15 2.78 —3.61 4.48 2.68  4.95 2.77 —3.81 69.01  99.02
E3 4MG-AT  38. 32 5.75 5.75  3.81 4.54  —0.76 —1.33 —5.41 —1.33 —5.03 —3.47 40.36  80.71

TE o, BEMIGME s d. ERERINAERON R 50 b eod. EEERF S sabiac.ad be bd.ed. 535y 5L K 2 W] LA 50 b (L300 (8 .

Note:m. Population mean;d. Additive effect in major gene;a.b,c,d. Number of major-gene additive effect of the major gene;ab,ac,ad,bc,

bd,cd. Interaction between major genes;i. Epistasis value.
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