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Abstract: Xiaobaidong, a Chinese landrace, is proved to be resistant to powdery mildew (Blumeria graminis DC f. sp. tritici)
with wide spectrum of resistance to pathogen races, especially effective to current prevalent races. This variety shows a response
pattern that is different from the variety possessing documented Pm genes after inoculation with 10 isolates of different virulence.
Genetic analysis indicated that a single recessive gene was responsible for the powdery mildew resistance at seedling stage. To
detect the adjacent molecular markers of the gene, we constructed two mapping populations derived from the reciprocal crosses
between Xiaobaidong and a susceptible cultivar Chancellor with 125 and 107 individuals of the F, generation. Seedlings of F; and
F, plants were inoculated with isolate EQ9 of B. graminis DC f. sp. tritici for powdery mildew resistance identification. Using
resistant and susceptible bulks, we identified the resistance gene mixbd between simple sequence repeat (SSR) markers Xgwm577
and Xgwm 1267 on chromosome 7. The gene mixbd was located on the distal bin of chromosome 7BL-10 (Bin 0.78-1.00) by using
the Chinese Spring nullisomic-tetrasomics, ditelosomics, and deletion lines. To verify the efficiency of the SSR markers that
might be used in molecular marker-assistant selection (MAS), genome DNA of 23 wheat varieties with definite resistance genes
were amplified by Xgwm577, the proximal marker of mixbd. The result showed that Xgwm577 was able to differentiate resistance
genes originated from Chinese varieties with Pm5a and Pm5b except PmH, however, resistance genes near Pm5 locus were failed
to be identified with Xgwm577. This indicates that XgwmJ577 should be combined with other markers in MAS.
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Table 1 Differential reaction of wheat varieties after inoculation with different isolates of Blumeria graminis f. sp. tritici

Blumeria graminis f. sp. tritici isolates

Variety Gene E06 E07 E09 E15 E17 E18 E21 E23 E30 E31
Funo None 4 4 4 4 4 4 4 4 4 4
Kormoran Pm5b 4 4 2 3+0; 4 3+0; 4 4 4+0; 1+0
Cl14125 PmSa 4 4 4 1+0; 4 4 4 4 4
30 Fuzhuang 30 Pmbe 4 3 2+0; 2+0; 3 3+0; 4 4 3+0; 1+0
Xiaobaidong mixbd 4 4 0; 1+0; 2+0; 2+0; 3 2+0; 1+0; 1+0;
Honggquanmang PmH 2+0; 2+0; 0; 2+0; 2+0; 0; 3+0; 3 0; 0;
Mazhamai mlmz 4 3+0; 0; 0; 0; 2 2+0; 4 0 2
4 Tangmai 4 PmTm4 4 3+0; 1+0; 1+0; 2+0; 0; 3+0; 0; 0; 2+0;

*2 JNEEESCCERXESEHRI E09 WEHARMRN
Table 2 Infection type displayed by the seedlings of the crossing generations between CC and Xiaobaidong while inoculated with

isolate E09
Infection type )
Generation 0,0: 1 2 3 4 Total plants Ratio of segregation £
CC(Py) 20 20
Xiaobaidong (P,) 20 20
/CC F, Xiaobaidong/CC F, 24 1 5 54 41 125 1:3 0.0667
CC/ F, CC/Xiaobaidong F, 25 2 1 57 22 107 1:3 0.0779
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Fig. 1 Polymorphic DNA fragments detected by SSR marker Xgwm577 in Xiaobaidong/CCF, population
M: D2000: 1~12: ; 13: ; 14: ; 15: ;16: CC; 17~23: ; 24:
M: D2000; 1-12: susceptible individual; 13: susceptible bulk; 14: resistant bulk; 15: Xiaobaidong; 16: CC; 17-23: resistant individual;
24: susceptible individual. Arrow indicates the polymorphic amplification products.
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Fig. 2 Amplification pattern of Xgwm577 in Chinese Spring and its nullisomic-tetrasomics, ditelosomics, and deletion lines
1: Chinese Spring (CS); 2: CS N7AT7D; 3: CS N7AT7B; 4: CS N7BT7A; 5 CS N7BT7D; 6: CS N7DT7A;7: CS N7DT7B; 8: CS Dt7AS;
9: CS Dt7AL; 10: CS Dt7BS; 11: CS Dt7BL; 12: CS Dt7DL; 13: CS Dt7DS; 14: 3BS-8:4AS-3-7BL-10; 15: 7BL-7-1DS-3; 16: 7BS-1;
17: 7TAS-8-7TAL-10; 18: 7AL-1; 19: 7DL-2; 20: 7DL-3-1BS-2; 21: Xiaobaidong; 22: CC; M: D2000. Arrow indicates the polymorphic ampli-
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Table 3 Fragment sizes of Xgwm577 in 23 wheat varieties with known resistance genes to powdery mildew

Variety((lizle) Gene Fragment size (bp) Variety((lizle) Gene Fragment size (bp)
ULKa/8CC Pm2 184,143 XX186 Pml19 143,114
KavKa2 Pm8 139,110 5/6V Yangmai 5/6V Pm21 Null
Khapli/8CC Pmda 179,140 Chiyacao Pm24 Null
Armada Pm4b 176,137 5P27 Pm30 Null
Coker747 Pm6 184,143 Hongquanmang PmH 181,144
Cl114189 Pm7 Null 4 Tangmai 4 PmTm4 Null
Asosan/8CC Pm3a 184,143 Xiaobaidong mixbd Null
Chul/8CC Pm3b 184,143 30 Fuzhuang 30 Pmb5e Null
W150 Pm3e 143,114 Kormoran Pm5b 150,121
R4A Pml3 145,116 Cl14125 PmSa 181,144
Brigand Pmi6 170,134 Mazhamai mlmz Null
Amigo Pml7 170,134
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