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Genetic analysis of adult plant resistance to stripe rust in Qinghai
spring wheat cultivar ‘Qingchun 38’
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Abstract In order to clucidate the genetic basis of adult plant resistance of spring wheat ‘Qingchun 38’ to stripe
rust in Qinghai, a F..; segregating population was developed by crossing ‘Qingchun 38’ (as male parent) with
‘Taichung 29’ (T29) (as female parent), a susceptible cultivar. Disease screening was conducted at Xining and
Huzhu in Qinghai Province. Single generation of major gene plus polygene mixed inheritance model was used to
analyze the inheritance of stripe rust resistance in ‘Qingchun 38’. Disease severity and infection type of ‘Qing-
chun 387 /°T29’ F,.; populations showed discrete distributions, suggesting a qualitative character of stripe rust re-
sistance in ‘Qingchun 38”. Genetic analysis results in two environments indicated that the two major gene model
could explain the resistance of ‘Qingchun 38’ on disease severity and infection type, but the gene interactions (C-
1. 2MG-ADI additive-major-epistatic interaction, C-4: 2MG-EA equal additive effect, C-6.: 2MG-EEAD equal
dominance effect) were different.
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Fig. 1 Frequency distribution of infection type (IT) and disease severity(DS)of F,.; populations from

‘Qingchun 38’ /‘T29’ tested in Huzhu
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Fig. 2 Frequency distribution of infection type (IT) and disease severity(DS)of F;.; populations from
‘Qingchun 38’ /‘T29’ tested in Xining
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Fig. 3 Normal probability plot of infection type (IT) and disease severity(DS)of F, populations from
‘Qingchun 38’ /T29’ in Huzhu (a) and Xining (b)
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Table 1 AIC values of genetic models for infection type (IT) and disease severity(DS)in the F; populations from

‘Qingchun 38’/ “T29’ across in two environments

b gl law ] H ) Huzhu P Xining

Model code FEERE AIC AIC for DS M AIC AIC for IT =& AIC AIC for DS Jrii#l AIC AIC for IT
A OMG 1381.43 517. 47 1 081. 93 523. 98
B1 1MG-AD 1 331. 30 388. 41 1077.71 446. 06
B2 IMG-A 1 383. 44 519. 48 1077. 27 520. 50
B-3 1IMG-EAD 1 331. 30 388. 41 1077.51 446. 06
B4 1MG-AEND 1331. 30 388. 41 1077.51 446. 06
C1 2MG-ADI 1263.87 400. 41 1043.73 330. 98
C2 2MG-AD 1 335. 29 320. 66 1 063. 05 450. 06
C3 2MG-A 1 385. 44 521. 48 1 079. 40 504. 23
C4 2MG-EA 1383, 44 519. 48 1.026. 19 501. 96
C-5 2MG-AED 1319.13 316. 66 1 061. 08 398. 37
C-6 2MG-EEAD 1299. 57 350. 95 1 059. 09 446, 97

D MG: F3EE; A: InER; D: RPER; 1. BAE; N

< FE s B AEE PRIZIOR ALC EEUN LA S 7R fredd it e i .

MG: Major gene, A: Additive; D: Dominance, I: Interaction, N: Negative, E: Equal; Minimum AIC value in each cross is underlined;

AIC value of the most fitted genetic model was in bold.
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Table 2 Genetic parameters estimated from the best models in the F, populations

‘FH 38/°T29” Fo A “Qingchun 387/ ¢T29° F, populations

2 v
Parameter H.Bh Huzhu 787 Xining
JUEE DS A IT JUHEE DS RN 1T

m 75.08 5.16 57.05 5.95
d, 19. 87 1.33 23.35 2.55
dy 14. 42 1.05
ha —0.32 0. 28
ho 3.90 0. 20
i —9.62 —(0), 565
Jab 90 0. 30
Jba 96 0.73
l 0. 60 1.58
o2 417. 50 1. 39 563. 10 4.98
hig /%6 97. 92 86. 11 95.10 99.15
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m; Total average; d,: Additive effect for the first major gene; d,: Additive effect for the second major gene; h,: Dominance effect for the

first major gene; hy,: Dominance effect for the second major gene; i: Additive-by-additive for the two major genes; Ju : 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; ong : Genetic variance major-gene; h, : Heritability for major-gene.
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