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Genetic analysis of the resistance of Chinese wheat landrace
‘Laobaimai’ to stripe rust
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Abstract  Stripe rust is one of the most destructive airborne leaf diseases of wheat. It is important to continuously
develop and utilize new resources resistant to stripe rust, and often regarded as the critical basis for durably con-
trolling the epidemic disease. Chinese wheat landrace ‘Laobaimai’ is highly resistant to most presently predomi-
nant races and pathotypes of Puccinia striiformis f.sp. tritici. In this study. by using crossing and genetic analy-
sis, resistant parent ‘Laobaimai’. susceptible ‘ Taichung 29’ and their progeny populations derived from the cros-
ses of these two cultivars were all inoculated with the two races CYR32 and CYR33 at seedling and adult stages re-
spectively to identify their disease resistance levels, and statistical analysis was carried out. Based on the results,
‘Laobaimai’ was nearly immune to race CYR33 at both seedling and adult stages. containing a single dominant
over-all resistant gene. On the other hand, ‘Laobaimai’ was highly susceptible to race CYR32 at seedling stage,
while nearly immune to it at adult stage, indicating that its adult resistance was controlled by a single nuclear-ge-
netic-type dominant gene. Accordingly, ‘Laobaimai’ contained at least two dominant resistance genes, over-all
resistant gene for race CYR33 and adult resistance for race CYR32, respectively. Through gene postulation analy-
sis, it was suggested that ‘Laobaimai’ possibly contained an unknown over-all resistance gene to race CYR33. We
propose that the stripe rust resistance germplasm ‘Laobaimai” could be reasonably used in wheat resistance breed-
ing practice for promoting the diverse distribution of the resistance genes in wheat cultivars.

Key words stripe rust; disease resistance; genetic analysis; gene postulation
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Table 1 Genetic analysis of wheat landrace ‘Laobaimai’ and their offspring populations at adult stage to

CYR32 of Puccinia strii formis f. sp. tritici

A RHAE AR fRH¢E! Infection type B ] ,
. . X P
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Table 2 Genetic analysis of wheat landrace ‘Laobaimai’ and their offspring populations at seedling stage to

CYR33 of Puccinia strii formis f. sp. tritici
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Table 3

Infection types of 30 lines with known resistance genes and tested cultivars inoculated with

25 pathotypes of Puccinia striiformis f. sp. tritici

Pk Resistance phenotype
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WP Sundidresisance VN2 e 222 pgne g T BEIEas g sR g2
line I o U T T < e T e L U S <2 =S <2 RN < €3

1 Taichung29 * 6/ Yrl Yrl R S R R R S R S S S R S R S R S R RIRIRIRIR S S R
2 Taichung29 * 6/ Yr2 Yr2 S 8§ 8§ § § § R § 8 § § § R § 8 & 8§ & 8§ & § 8 8 8§ §
3 Vilmorin23 Y3, V2Z- R R R R R R R R R R R R § S R R R R R R R S R R R
4 Taichung29 % 6/ Yr4 Yrd S S R S S R S S R S S R S R S SR S R RR R S R R
5 Taichung29 % 6/ Yr5 Yr5 R R R R R R R R R R R R R RRRRIRIRIRIRR R R R
6 Avocets x 6/ Yr6 Yr6 S S S R R RRIRS RS S R S S SR SRR S S R S R
7 Taichung29 x 6/ Yr7 Yr7 S S S R R S R R SRS SRS S S S S S S S S R S S
8  Avocets * 6/ Yr8 Yr8 S R S R R S R S S R S S R SRR S S S S S S S S S
9 Taichung29 * 6/ Yr9 Yr9 R R R R R R R S R R R RIRIRIRIRIRIRIRIRIRRR S R
10 Taichung29 * 6/ Yr10 Yr10 R R R R R R R R R S S R R RIRIRIRIRIRIRIRIRIRRR
11 Avocets x 6/ Yr15 Yr15 R R R R R R R R R R R R RRRRRIRIRIRIRIRIRRR
12 Avocets x 6/ Yr17 Yr17 S R R S R R S R R R S S R S R S R S R R R R R R R
13 Compair Yr8, 19 R R R R R S R R S R S S R S S R S R S R R R R R R
14 Fielder Yr6,20 s S S R S S R R RR S SRS S S S S SR S S R S S
15 Avocets * 6/ Yr24 Yr24 R R R R R R R R R R S R R R RIRRIRIRIRIRIR R R R
16 TP981 Yr25 R R R R S R R S R R S S R RRIRIRIR S R R R R R R
17 Avocets x 6/ Yr26 Yr26 S R R R S R S S R R S R S S R S R S S R R R R R R
18 Avocets x 6/ Yr27 Yr27 R R R S R S S S R S R S R S R S R S R R R R R S R
19 T. tauschiiW-219 Yr28 R R R R R R R R R R RRRIRIRIRIRIRIRIRIRR R R R
20 Avocets * 6/ Yr32 Yr32 R R R R R S S R R S R R R S R S R R RIR R R R R R
21 TA5602 Yr40 R S R R R R R R S R R RRIRIRIRIRIRIRIRIRIRIRRR
22 Cb591 YrC591 R R S R R S R S S S S RRIRIRS S S S S S S R S S
23 Sonalika Yr2,Son R S S R R S SR SRS SR S S SRS S S S S S S S
24 Lee Y7l ey S S S IRCIR SRR RS R RGOS S 8§88 S S 8§ S
25 Avocet R YrA s S R S § S § S S S SRR S S S SRS S S R S S S
26 Taichung29 x 6/ Ky2 YrKy2 S R S R S R S S R R S S R S S SR S RRIR S S R S
27 Taichung29 % 6/ YrSp YrSp S R S R S R R RRIRS SRR S S S S S S R R R R S
28 Taichung29 * 6/ YrSD YrSD R R R R S R R S R R S R R R S R R R R R R S R R S
29  Taichung29 * 6/ YrJu4 Yrju4 R R S R S R R R R R S S R R S R R R R R R R R R S
30 Taichung29 % 6/ YrVirl YrVirl R R S R S R R S R R S R RR S S R S R R R R R R S
31 EHE + R S R R R S R R R S R R S S R S R RRIRIRIR S S R
32 ¥t 169 — S §S S 8§ S S S S 8§ S S S S S S S S S S S s S s s s

R: Resistant; S; Susceptible; +: Unknown gene.
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