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A survey of race and virulence types of Blumeria graminis f. sp.
tritici in China’ s northeastern spring wheat
region during 2004 —2008

Cao Yuanyin' Chi Wenjuan' Zhang Xiaolei' Zhu Qingshun’

(1. Institute of Plant Immunology, Shenyang Agricultural University, Shenyang 110161, Liaoning Province, China;
2. Pingluo Centre of Agricultural Services, Yuhong District, Shenyang 110147, Liaoning Province, China)

Abstract; In present paper, with a total of 298 isolates of Blumeria graminis {. sp. tritici collected in
China’ s northeastern spring wheat region during 2004 —2008 , the physiologic race and virulence types of
the pathogen were investigated using detached leaf culture method of 9-nationwide unified differential
hosts for infection type, Gilmour’ s octal number system for race designation and 22 known Pm gene
wheat varieties (lines) for virulence frequency analysis. The race survey result was indicated that race 15
maintained prevalent for 3 consecutive years: 2004 — 2006 with the frequency of 13.7% , 15. 6% and
20.3% , however, in the year 2007, the race 17 became most common with the frequency of 10.2% ,
furthermore, the prevailing race was shifted into race 411 with the frequency of 20. 6% in the year 2008.
The virulence frequency result for 2004 —2008 was shown that the virulent genes V4b, V2 +6, V4 +8,
Vi2, Vvie, VI8, V20, V21, V22, V23 occurred in very low amount, their virulence frequency being 0 —
28.0% , in other words, Pm4b, Pm2 +6, Pm4 +8, Pmi2, Pml6, Pmi8, Pm20, Pm21, Pm22,
Pm23 were effective and had applicable value in wheat breeding for resistance.
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Table 1 Racial population shifting of Blumeria graminis {. sp. tritici during 2004 —2008

g 2004 2005 2006 2007 2008
JNFh I R HEl R M R I R HE EEER
Race WHL Frequency WHK Frequency WHL Frequency WH Frequency WHK Frequency
No. (%) No. (%) No. (%) No. (%) No. (%)

1 2 3.9 1 3.1 2 3.4 3 3.4

3 1 1.7 1 1.1

5 3 5.8 2 6.2 2 3.4 2 2.2

7 2 2.2

11 4 7.8 3 9.3 6 10.2 6 6.8 2 2.9
13 1 1.5
15 7 13.7 5 15.6 12 20.3 8 9.1 1 1.5
17 2 3.9 1 3.1 3 5.1 9 10.2 3 4.4
21 1 1.5
23 2 2.2

25 1 1.1

27 1 1.1

31 1 1.7 1 1.1

33 1 1.7

35 2 3.9 1 3.1 1 1.7 3 3.4

37 1 1.7 1 1.1

51 1 1.1

53 1 3.1

55 1 3.1 1 1.1

57 4 4.5 2 3.1
75 2 2.2

77 1 1.1 1 1.5
111 2 3.9 2 6.2 2 3.4 3 3.4 2 2.9
115 3 5.8 1 3.1 4 6.8 4 4.5

117 2

131 1 1.1 1 1.5
145 1 1.5
210 1 1.7

211 1 1.5
217 4 7.8 2 6.2 4 4.5

231 2 2.9
275 1 1.1

311 1 1.9 1 1.5
313 1 1.5
315 2 3.9 1 3.1 1 1.7 1 1.1
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g 2004 2005 2006 2007 2008

SN H HERE TS Hi HERIE TS I H IR I H IR i H PR

Race /4 Frequency WEL Frequency WE Frequency WE Frequency WEL Frequency
No. (%) No. (%) No. (%) No. (%) No. (%)

331 1 1.5

377 1 1.5

401 1 1.9 1 1.5

410 1 1.7

411 1 1.9 3 5.1 2 2.2 14 20.6

413 1 1.5

415 5 9.8 3 9.3 6 10.2 6 6.8

417 1 1.9 1 1.7 2 2.2

431 1 1.9 1 1.1 3 4

437 1 1.9 3 5.1 2 2.2 1

451 2 3.9 2 3.4 2 2.2

457 1 1.9

471 1 1.9 2 6.2 2 2.2

501 1 1.5

515 2 3.9 2 6.2 3 3.4

525 1 3.1

531 1 3.1

611 10 14.7

613 1 1.1 1 1.5

615 2 3.9 2 6.2 2 3.4 3 3.4

631 1 1.7 5 7.4

677 1

715 1 1.9 1 1.1

731 6 8.8

733 2 2.9

2004—2008 4E[] K7 1 /NP BLBR 0 ~ 298 MR Bk AIK  FR ATR EE 1/ NRRE 38 B R 43
9.8% , B SI/ NP IR R 14. 7% ~46.6% i 3N 7.04% 34.56% F158.39% (£ 2) .
BESI/INFP I BUATCR Sy 44. 3% ~85.3% , FESEEN)

3R 2 2004—2008 F R FE XX/ Z AMRE R EF /0 H TR
Table 2 Percentages of different virulent races of Blumeria graminis {. sp. tritict in

China’ s northeastern spring wheat zone during 2004 —2008

fi&2E /M HhEE /Nl R/ Rl
TEAy PRAL Weakly virulent race Moderately virulent race Strongly virulent race
No.

Year solates HBLUH YRR (%) HEA SRR (% ) U SRR (%)

No. Frequency No. Frequency No. Frequency
2004 51 5 9.80 15 26.40 31 60. 80
2005 32 3 9.30 12 37.50 17 53.10
2006 59 5 8.50 25 42.40 29 49.20
2007 88 8 9.10 41 46.60 39 44.30
2008 68 0 0.00 10 14.70 58 85.30

A1t Total 298 21 7.04 103 34.56 174 58.39
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2004—2008 4F- X} 298 A~ H A HESEAT T # Pk
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HBURAE 4.2% ~28. 8% 2 [i],2008 4F43 5 L F+
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Table 3 Virulent genes and their frequencies of Blumeria graminis f. sp. tritici during 2004 —2008

A (R) PrrE3EH A FEPEFEJH R Frequency of virulent gene (% )

Variety ( line) Resistant gene Virulent gene 2004 2005 2006 2007 2008
Axminster/8 * Cc Pml Vi 56.8 76.5 62.7 70.4 76.0
Ulka/8 " Cc Pm2 V2 23.5 14.7 22.0 40.0 26.0
Asosan/8 " Ce Pm3a V3a 74.5 73.5 72.9 74.1 76.4
Chul/8 " Ce Pm3b V3b 74.5 9.1 91.5 94.4 91.2
Sonora/8 " Ce Pm3c V3e 76.5 100.0 94.9 100.0 84.2
Armada Pm4b V4b 11.7 11.7 13.6 13.0 3.2
Hope/8 " Cc Pm5 V5 98.1 94.2 98.3 94.4 94.0
Timgalen Pm6 V6 78.4 67.6 72.9 72.2 80.0
Maris Huntsman Pm2 +6 V2+6 21.8 12.5 3.4 5.6 8.8
CI14189 Pm7 V7 100.0 100.0 98.3 96.3 86.0
Kavkaz Pm8 V8 92.2 97.5 93.2 100.0 92.0
15 5B Kenguie Pm4 +8 V4 +8 16.7 25.0 15.3 22.2 26.5
Normadie Pml +2+9 VI+2+9 68.6 85.3 71.2 83.3 100.0
Line 31 Pmli2 Vi2 13.7 17.6 15.3 16.7 26.5
R4A Pmli3 Vi3 4.2 7.6 10.7 13.9 40.0
Brigand Pml6 Vi6 11.7 11.7 15.3 13.0 13.2
Amigo Pml7 Vi7 92.2 100.0 89.8 98.1 96.0
MIN Pml8 VI8 — — — 5.6 2.0
Bounty Pml9 Vi9 27.4 26.5 28.8 24.1 78.0
KS93WGRC28 Pm20 V20 — — — 23.8 28.0
2 5/Sub. 6v Pm21 V21 0.0 5.8 1.7 5.6 0.0
YangmaiS/Sub. 6v

Virest Pm22 V22 13.0 25.0 14.9 11.1 24.0
Line 81-7241 Pm23 V23 0.0 4.2 7.1 8.2 8.0
Chiyacao Pm24 V24 — — — 27.8 60.0

A “—" FIRARKE , Note: “—" unidentified.
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