55 36 &5 5 FEREMBEXRLHFR Vol.36 No.5
2018 49 H Agricultural Research in the Arid Areas Sept. 2018

X E 4= :1000-7601(2018)05-0014-07

doi:10.7606/j.1ssn.1000-7601.2018.05.03

MR RIL B ARSI EER+SERER T
I ORLEAR KT HTE AR A A

(L HRA RN BB, B 220 7300702 Hifr ol KR 25, =k 2291 730070)

O EURAEEATT 1T S5REREEMRTEI SHENTHA IR AREI M, RAREE RS F XA
+ SR EREER N T AN AR e RS E 4% ATE ZFTE MK A TEHHEESMAERAN
BRABBTREBEE 2, FREV g REBE £8EF RTE LT ENKEREHEAE N 2MG-Inhibiting, % 2
MM E I E L AR, RK T ENREREEA Y SMG-CEA, % 3 XL £ R F+ s £ HH &
Hl, PPEEERRE A N AMG-CEA, % 4 3L F A FH&HF, 8 MR £ F £ £ & 9.59% ~50.96% 2 1],
KRR VIR ELA AR AHEE NN, E LW+ S R EREMEA Rt A7

FESHES.S332.1 SCRRARAEAD: A

Genetic analysis of drought resistance using major gene plus polygene

methods of oil flax RILs population at seedling stage
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Abstract: The recombinant inbred lines (RILs) constructed by Dingya No.17 and Tianya No.3. Major gene

plus polygene mixed inheritance model was explored to perform genetic analysis of eight traits with the RILs. The re-

sults indicated that optimal genetic model of plant height, root fresh weight, shoot fresh weight, root dry weight and

shoot dry weight was 2MG~Inhibiting, controlled by two inhibiting major genes plus additive polygene mixed inherit-

ance .The optimal genetic model of root length and leaf dry weight was 3MG—CEA, controlled by three independent

major genes plus additive polygene mixed inheritance. The optimal genetic model of fresh leaf weight was 4MG -

CEA , controlled by four independent major genes. In RILs populations, the major gene heritability of eight traits was

at 9.59% ~50.96%.
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Table 1  Statistic analysis and normal distribution test of different traits drought resistance coefficient

SE7R Parents

RIL #£{& RILs population

,/;k\ -
rh:f P, P, 1E S PRz ERARM WE lﬂ%fs{ W Pyos
Mean Range SD CV/%  Skewness  Kurtosis
M PL 0.61 0.42 0.68 0.58 0.12 18.37 -0.15 -0.30 0.99 0.47
M RL 0.75 0.86 0.85 0.73 0.14 16.93 0.17 -0.12 0.98 0.13
MREFEE FRW 0.30 0.43 0.32 0.66 0.15 48.39 0.85 0.17 0.93 0
2K FSW 0.22 0.41 0.32 0.60 0.14 42.54 0.46 -0.37 0.97 0.01
- & FLW 0.32 0.44 0.38 0.54 0.12 33.20 0.43 -0.17 0.97 0.01
W HE RDW 0.17 0.50 0.34 0.63 0.15 44.92 0.48 -0.59 0.96 0
2 SDW 0.30 0.45 0.37 0.67 0.16 43.61 0.06 -0.72 0.99 0.15
i1 LDW 0.37 0.54 0.50 0.82 0.20 39.85 0.29 -0.73 0.98 0.01
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Table 2 Max-likelihood - values and AIC values under various genetic models of different traits drought resistance coefficient

PEIR FEHY PEAR Y

Trait Model MLY AlC Trait Model MLY AlC
Wi 2MG-Duplicate 125.8043 -245.609 g 2MG-Complementary 149.8452 -293.69
PL 3MG-CEA 138.2968 -270.594 FLW 4MG-CEA 150.6439 -295.288
2MG-Inhibiting 143.5638 -281.128 2MG-EA 154.3779 -302.756
LiERIS 3MG-CEA 151.2112 -296.422 W& 2MG-Inhibiting 82.3791 -158.758
RL 4MG-CEA 151.4511 -296.902 RDW 2MG-Complementary 141.0559 -276.112
2MG-Duplicate 154.4795 -302.959 2MG-Duplicate 148.6461 -291.292
H 2 2MG-Inhibiting 142.9818 -279.964 ETE 2MG-Inhibiting 107.9913 -209.983
FRW 2MG-Complementary 145.6641 -285.328 SDW 4MG-CEA 115.1758 -224.352
4MG-A 149.8224 -289.645 3MG-CEA 116.8511 -227.702
2 fif 2MG-Inhibiting 146.1885 -286.377 T E 3MG-CEA 79.2027 -152.406
FSW 4MG-CEA 179.1726 -352.345 LDW 4MG-CEA 82.1814 -158.363
3MG-CEA 184.2264 -362.453 2MG-Duplicate 82.7113 -159.423
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Table 3  Test for fitness of genetic models on different traits drought resistance coefficient

FEiR o R Un(p) Un(p) Un(p) nWs(p) D, (p)
Trait Model Generation
=1 2MG-Inhibiting P1 74.71(0.00) 44.98(0.00) 44.21(0.00) 8.36(0.01) 0.79(0.00)
PL P2 5.99(0.01) 1.35(0.24) 23.28(0.00) 1.71(0.00) 0.21(0.054)
RILs 9.67(0.00) 6.39(0.01) 3.74(0.053) 1.30(0.00) 0.02(1.00)
R 3MG-CEA PI 0.80(0.37) 5.77(0.02) 37.72(0.00) 1.60(0.00) 0.37(0.00)
RL P2 14.62(0.00) 21.44(0.00) 13.78(0.00) 2.82(0.00) 0.50(0.00)
RILs 0.89(0.34) 2.08(0.15) 4.48(0.03) 0.20(0.26) 0.01(1.00)
PiENaciy 2MG-Inhibiting P1 17.07(0.00) 23.06(0.00) 10.28(0.00) 2.93(0.00) 0.52(0.00)
FRW P2 23.11(0.00) 16.98(0.00) 4.56(0.03) 3.45(0.00) 0.14(0.41)
RILs 2.22(0.14) 1.06(0.30) 2.76(0.10) 0.61(0.02) 0.01(1.00)
EN Ny 2MG-Inhibiting P1 23.32(0.00) 27.08(0.00) 4.46(0.03) 3.49(0.00) 0.51(0.00)
FSW P2 56.29(0.00) 66.09(0.00) 11.97(0.00) 6.65(0.01) 0.06(1.00)
RILs 1.88(0.17) 0.93(0.33) 2.10(0.15) 0.30(0.15) 0.01(1.00)
- ficf 2 4AMG-CEA PI 0.79(0.37) 0.36(0.55) 33.96(0.00) 1.32(0.00) 0.28(0.00)
FLW P2 2.42(0.12) 8.73(0.00) 33.53(0.00) 1.67(0.00) 0.40(0.00)
RILs 1.75(0.19) 1.25(0.26) 0.41(0.52) 0.37(0.09) 0.01(1.00)
WTE 2MG-Inhibiting P1 50.73(0.00) 40.06(0.00) 5.15(0.02) 6.56(0.01) 0.74(0.00)
RDW P2 62.03(0.00) 75.65(0.00) 18.38(0.00) 7.52(0.01) 0.07(0.98)
RILs 1.40(0.24) 1.54(0.22) 0.15(0.70) 0.29(0.15) 0.00( 1.00)
EQR 2MG-Inhibiting PI 8.00(0.00) 15.69(0.00) 23.93(0.00) 2.24(0.00) 0.48(0.00)
SDW P2 44.28(0.00) 45.35(0.00) 1.35(0.24) 5.90(0.00) 0.11(0.74)
RILs 1.75(0.19) 0.81(0.37) 2.31(0.13) 0.22(0.24) 0.00(1.000)
T E 3MG-CEA PI 10.89(0.00) 19.08(0.00) 22.02(0.00) 2.89(0.00) 0.53(0.00)
LDW P2 32.15(0.00) 32.98(0.00) 1.02(0.31) 4.90(0.00) 0.65(0.00)
RILs 6.64(0.01) 10.63(0.00) 9.40(0.00) 0.80(0.01) 0.01(1.00)
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Table 4 Estimates of genetic parameters from different traits drought resistance coefficient

. — S8 —HEE
ek 1% order tic parameter 2 order tic paramet

Trail gene 1C parame er order gene 1C parame er
m d, d, d, d, i 0',2, 0'12,5 0'3%, a? hlz,g h,z,,g
#REr PL 0.67 0.1 0.02 0 0 0.01 19.61 0
WK RL 0.83  -0.02 -0.02 -0.02 0.02 0.01 0 0.01 41.97 0
MEETE FRW 0.28 -0.08 0.02 0.01 0 0.01 41.67 0
ZEfET FSW 0.37 0.08 0.02 0.01 0 0.01 37.58 0
i FLW 0.38  -0.02 -0.02 -0.02 -0.02 0.02 0.01 0 0.01 46.35 0
T EH RDW 0.39 0.07 0.03 0 0 0.02 9.59 0
2L H SDW 0.46 0.12 0.03 0.02 0 0.02  50.96 0
- H LDW 045 -0.03 -0.03 -0.03 0.04 0.01 0 0.03 34.73 0

T om  HACEEAT Y6 s d, - R o BOMPERN (B d, - FHED b BOINERONAA 5 d, « FEIED ¢ OISOV AH 5 d,,  EHED d B8O 3
WA I NP PO (152 ATy 2 152, TR )y 2560 LRy 28 380 R 22 402 EIEPLB A6 2, . S A3,
Note:m: Population mean; d,: Additive effect of the major gene a; d, : Additive effect of the major gene b; d_: Additive effect of the major gene c;

d, Additive effect of the major gene d; i:Additive effect plus additive effect of the two major genes; 512); Phenotypic variance; 512>g: Polygenic variance;
2

ang; Major gene variance; 53 : Environmental variance; hf,g; Polygene heritability; h;,

.+ Major gene heritability.
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