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Genetic analysis of spring wheat Mobo stripe rust resistance at adult stage
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Abstract: In order to clarify the resistance hereditary rule of spring wheat Mobo (Potam-S70) to stripe
rust, Mobo was crossed with the susceptible cultivars Taichung 29 (T29) to produce F..; segregating
populations. Stripe rust resistance of F,.; segregating populations was tested separately on Xining and
Haidong fields in two years. The method of joint segregation analysis of single generation of major
gene plus polygene mixed inheritance model was used to analyze the inheritance of resistance stripe
rust in Mobo. The results showed for F, and F; line populations, both the disease severity and infection
type data which were uncontinuous distributions with some part showed continuous, preliminary indi-
cated that stripe rust resistance of Mobo was complicated controlled by major gene and minor genes to-
gether. Genetic analysis showed that, stripe rust resistance of Mobo was controlled by two major genes,
partially by minor genes, when tested in Haidong, and analysis on infection type data results showed the
most fitted genetic model for the resistance was C-6 2MG-EEAD, which is, two equal dominance effect

major genes, but analysis on disease severity data, as well as tested in Xining, either analysis on infection
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type data or disease severity data, the most fitted genetic model for the resistance was C-1 2MG-ADI,

two additive-major-epistatic interaction major genes.

Key words: spring wheat; Mobo (Potam-S70); stripe rust resistance; inheritance model
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Fig. 1 Frequency distributions of infection type and disease severity of F,.; populations from Mobo (resistant)/T29 (susceptible )

tested on Haidong and Xining fields
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Table 1 Maximum likelihood values and AIC values in different genetic models for stripe rust infection type (IT) and disease

severity (DS) tested in the F,populations from Mobo/T29 in Haidong

T J"“HE Jif Disease severity S B Infection type
Model code BORAAS o B AIC BRI R AIC
Log max_likelihood value Log max_likelihood value

A OMG =794.067 1592.134 -386.342 776.684
B-1 IMG-AD -784.541 1577.083 -336.897 681.794
B-2 IMG-A =794.073 1 594.145 -386.338 778.676
B-3 IMG-EAD =794.068 1596.135 -336.897 681.794
B-4 IMG-AEND -794.068 1596.135 -336.897 681.794
C-1 2MG-ADI -698.845 1417.689 -269.937 559.874
C-2 2MG-AD -781.640 1 575.280 -336.896 685.792
C-3 2MG-A -794.080 1596.161 -386.336 780.671
C-4 2MG-EA -794.070 1594.139 -386.338 778.676
C-5 2MG-AED -794.068 1596.136 -295.921 599.841
C-6 2MG-EEAD =794.068 1594.136 -295.920 597.841

MG: T A: InPERIN s D2 WAMEROV ; B: 145 1. HAE; N: i, MG: Major gene; A: additive; D: dominance;

E: equal; I: interaction; N: negative.
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Table 2 Maximum likelihood values and AIC values in different genetic models for stripe rust infection type (IT) and disease

severity (DS) tested in the F>populations from Mobo/T29 in Xining

T Pziﬁr [ Disease severity fi@%ﬂ I?fection type
Model code B B lc BAIAAA B e
Log max_likelihood value Log max_likelihood value
A OMG -216.474 436.948 -409.442 822.884
B-1 IMG-AD -188.746 385.492 -406.040 820.079
B-2 IMG-A -177.772 361.544 -409.445 824.891
B-3 IMG-EAD -188.746 385.492 -409.441 826.881
B-4 IMG-AEND -188.746 385.492 -409.441 826.881
C-1 2MG-ADI -135.230 290.461 -364.360 748.720
C-2 2MG-AD -188.746 389.492 -399.954 811.907
C-3 2MG-A -177.728 363.456 -409.457 826.915
C-4 2MG-EA -205.650 417.300 -409.443 824.887
C-5 2MG-AED -175.721 359.443 -409.441 826.882
C-6 2MG-EEAD -188.472 382.945 -409.441 824.882
MG: FHRH; A PR ; D: WAPERON ; E: A5, 1: HAE; N: fin . MG: Major gene; A: additive; D: dominance;

E: equal; I: interaction; N: negative.
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Table 3 Genetic parameters estimated from the best models in the F, populations from Mobo/T29

%< Haidong P57 Xining 575 Haidong P57 Xining

U R RMA R eI PR R EEE R
Parameter Disease Infection Disease Infection Parameter  Disease Infection Disease Infection

severity type severity type severity type severity type

m 38.82 5.18 37.50 5.94 Jab -2.36 - -4.17 -0.06

d, 26.18 1.24 27.50 2.56 Joa 11.48 - 13.15 091

d, 11.31 - 10.00 0.94 / 15.04 - 17.05 1.29

h, -21.96 - -21.83 0.20 e 271.96 333 297.70 5.35

h, -2.64 - -4.17 -0.44 Kue(%)  99.07 92.69 99.35 99.39

i 3.69 - 5.00 -0.44
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the second major gene; i: additive-by-additive for the two major genes; J,: additive-by-dominance for the two major genes; ji.:

dominance-by-additive for the two major genes; /: dominance-by-dominance interaction effects for the two major genes; o’ms: ge-

netic variance major-gene; /i’n,: heritability for major-gene major-gene; —: no data.
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