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Inheritance of Oleic,Linoleic Acid Content and O/L Ratio
in High Oleic Acid Arachis hypogaea L. var. hirsuta
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Abstract ; Inheritance of oleic, linoleic acid content and O/L ratio in two crosses of high oleic acid Arachis
hypogaea L. var. hirsuta low O/L ratio var. vulgaris ,were investigated by applying the major gene plus poly-gene
model of quantitive traits analysis of F, generation. The results showed that both oleic and linoleic acid content
were controlled by one major gene with additive-dominance effects. The estimated additive, dominant effects and
heritability of the major gene for oleic acid were 8. 6281, -2. 0164 and 65.26% in cross I, and those in cross 11
were 10. 6638 ,1. 0652 and 71.39% respectively. For linoleic acid, corresponding values were 8. 0327,1. 2858
and 73. 64% in cross I,and 9. 0885, — 1. 0826 and 71.59% in cross II. The O/L ratio was controlled by two
major genes with additive-dominance-epistatic effects. The estimated additive effects of the two major gene were
0. 6855,0. 6814 in cross I,and 1.6842,0. 8835 in cross II. The dominant effect of the two major gene were ~0. 6838,
0.024 in cross I,and - 1.6559, - 0.5127 in cross II. The interaction effect values of i, jab,jba and I were
0.6812,0.024, ~ 0.6803 and - 0.0244 in cross I respectively, while those were 0.8822, - 0.5124,
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-0.8594,and 0. 496 in cross II. Heritability values of the major genes was 82.57% in cross I and 88.64% in

cross II. The results that, both oleic and linoleic acid content were controlled by one major gene while 0/L ratios

were controlled by two major genes indicated that two different major genes controll oleic and linoleic acid content

respectively.

Key words:Major gene plus poly-gene; Arachis hypogaea L. var. hirsute; Oleic acid ; Linoleic acid ; Inher-

itance
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Table 1 Average and variation of oleic, linoleic acid content and O/L ratios in P, ,P, and F, generations derived from the

cross I and II

R ?ﬂllﬁﬁi(%) !Z?Eﬁ’é’_i(%) O/L it
Oleic acid content Linoleic acid content O/L ratio
Generation F4{E EREHE F4E EWEE FiyE EWRHHE
Average Variation Average Variation Average Variation
1 P, 47.25 43.00 ~56. 45 31.51 23.86 ~35.22 1.50 1.08 ~2.36
P, 62.75 50.66 ~71.10 15. 64 8.28 ~26.54 4.41 1.91 ~8.64
F, 52.01 36. 25 ~70.91 28. 60 12. 61 ~42.65 1.93 0.83 ~5.38
1 P, 47.25 43,00 ~ 56. 45 31.51 23.86 -35.22 1.50 1.08 ~2. 36
P, 66. 86 59.12 ~72.47 12. 60 7.27 -19.96 5.87 2.96 ~9.89
F, 57.19 37.93 ~76. 87 23. 66 7.80 ~40.20 2.1 0.96 ~9.25
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Table 2 Likelihood and AIC values of different models from single F, generation analysis

41 Crossl HE M Cross I
W8
ltem B B K IR E AlC & L %] TR BARE AIC {8
Model Likelihood value AIC value Model Likelihood valu AIC value
i A-1 -798, 35 1604. 71 A-1 -765. 89 1539.77
A-4 ~799. 39 1606. 78 A2 -766.89 1539.77
R4 A-l -764.18 1536. 36 A-1 ~731.07 1470. 15
B-5 ~766. 16 1540. 32 A-2 -732.59 1471. 18
O/L b B-1 ~245. 33 510. 67 B-1 ~352.80 725. 61
B-2 -255.29 522.57 B-2 -364.62 741.24
®3 READHIABIR
Table 3 Tests for goodness.of-fit of models
ﬁj ti :ﬁl v v v nW? Dn
e 1 A-1 0.011(0.9178) 0. 000(0. 9994) 0.162(0.6871)  0.0327( >0.05) 0.0367( >0.05)
A-4 0.000(0. 9992) 0.040(0. 8411) 0.637(0.4249)  0.0522( >0.05) 0.0403( >0.05)
I A-1 0.002(0. 9652) 0.024(0.8760) 0.207(0.6492)  0.0411( >0.05) 0.0368( >0.05)
A-2 0.029(0. 8644) 0. 060(0. 8065) 0.101(0.7502)  0.0575( >0.05) 0.0462( >0.05)
IR 1 A-1 0.005(0. 9414) 0. 028 (0. 8664) 0. 151(0. 6980) 0. 0460( >0.05) 0.0334( >0.05)
B-5 0.002(0. 9621) 0.027(0. 8694) 0.709(0.3998) 0.0628( >0.05) 0.0383( >0.05)
i A-1 0.000(0. 9974) 0.017(0. 8968 ) 0.256(0.6130) 0.0871( >0.05) 0.0626( >0.05)
A-2 0.025(0. 8749) 0. 002 (0. 9669 ) 0.197(0.6573)  0.1118( >0.05) 0.0771( >0.05)
O/L W8 1 B-1 0. 170(0. 6797) 0.024(0.8757) 0.947(0.3305) 0. 2029( >0.05) 0.0716( >0.05)
B-2 0.012(0.9112) 0. 062(0. 8029) 0.321(0.5712) 0. 0803( >0.05) 0.0465( >0.05)
I B-1 0. 116(0. 7336) 0. 002 (0. 9606 ) 1.255(0.2626) 0. 1891( >0.05) 0.0599( >0.05)
B-2 0. 009(0. 9264) 0. 088(0.7673) 0. 682(0. 4088) 0.0941( >0.05) 0. 0490( »0.05)

nW M) 5% BEWH Y 0.461 414 1,110 D 41 5% B E 1A 450 0.0895 71 0. 0934, 13 U] U REpF G WM F H AL A
The value of nW?at 5% significance level is 0. 461 ;the value of Dn ai 5% significance level is 0. 0895 in corss I and 0. 0934 in cross II, respectively ;the

number in brackets in l/,l , U; y U§ column is the distribution value in theory
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Table 4 The estimate values of genetic parameters ( A-1

model ) of oleic acid content in cross I and II

MEBH 453 Estimate value [|BESE £43 4 Estimate value
Geneﬁc _— (;ﬂneﬁc —_—
parameter 1 1 parameter I n
I 61. 5453 67.131 m 52.9172  56. 4672
2 50. 9007 57.5323 d 8. 6281 10. 6638
) 44,2891 45,8033 h -2.0164 1. 0652
@ 18722 201130 || o}, 3824 5714
o 58.5954  80.0387 || A%,  0.6526  0.7139

A T T0 4% 05 T i AR 2 B 3 B A o o A 2 1 B
A A 8.0327 F1 9.0885, B # B A {E 4 M K
1.2858 F1 - 1.0826, @5 R 2 H K 73.64% Fi
71.59% o FHE P3O0 b AR A B 0 458 1 L R LA o4
B R E, BHBB/D(RS) o
£S5 AALNKFTHEEREERE(A-1)HiREMS

i
Table 5 The estimates of genetic parameters ( A-1 model)

of linoleic acid content in cross I and 11

BEBE 4314 Estimate value [BEEE f43H (4 Estimate value
Cenetic —_—— Cenetic -_—
parameter I i1 parameter I I
™ 35.7363  33.2868 m 27.7035  24.1983
I 28.9893  23.1157 d 8.0327  9.0885
™ 19.6708  15.1098 h 1.2858 -1.0826
o 10.9311  14.5359 || o,  32.68 41.59
ot 44.3694  58.098 B, 0.7364  0.7159

HATHEE O/L EA) 2 % 3 55 i i 30
1548518 0. 6855 (da) 1 0. 6814 (db) , 5B ¥ 3k B i
4+ 31% - 0. 6838 (ha) F1 0.0240( hb) ; it x itk 3%
Bi(i) itk x 84BN (Jab) \ B x 10t & RE
(jba) Bt x BRI (L) 451K 0.6812,0.024,
-0.6803, —0.0244; E R H 5 RN 82.57% ., 4
A 10 v 2 8 3 5 B3 9 4 % R 48 4 51k 1. 6842
(da) #1 0. 8835 (db) , B kB Wi &4 5 K ~ 1. 6559
(ha) #1 -0.5127(hb) stk x HERON (i) (o0t x
SRR (jab) B ¥ x INHERRL (jba) \ B.1E x B
BB (1) 4y 5% 0. 8822, —0. 5124, —0. 8594 .0. 496;
FERABEE N 88.64% (£ 6),
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it
Table 6 The estimates of genetic parameters { B-1 model)

of O/L ratio in cross I and II

BIESH {5314 Estimate value |[BEBE 45 {4 Estimate value
Genetic ~—————————|| Genetic ——————
parameter I n parameter 1 I
m 2.2967 3.7943 jab 00240 -0.5124
do 0. 6855 1. 6842 jha  -0.6803  -0.8594
db 0.6814  0.8835 I -0.0244  0.4960
ha  -0.6838  ~1.6559 op  0.7225 2.2232
hb 0.0240  -0.51279 || ok,  0.5966 1.9707
i 0. 6812 0.8822 KL, 0.8257 0. 8864
3 it
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