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Abstract There is an overwintering region in Sichuan province for the pathogen Puccinia striiformis f.sp. tritici
(Pst), which also serves as an important spring Pst inoculum source of the East wheat area and virulence variation
center. Through accurate evaluation of disease resistance of commercial wheat cultivars and advanced breeding
lines developed in Sichuan, valuable data will be presented for rational development and deployment of resistant

wheat cultivars to stripe rust. Resistance of 115 commercial cultivars and 299 high breeding lines inoculated with
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three predominant Pst races at seedling stage and adult stage was evaluated in four field nurseries. The results
showed that there were different proportions of highly resistant types among commercial cultivars at seedling stage
to the predominant races CYR32, CYR33, and CYR34. The high resistance proportion to CYR32 was 40. 9%
and 17. 4% to CYRS34, while among advanced breeding lines, highly resistant type proportions reduced from
52. 3% to 46.2% . The percentages of the moderately resistant type of commercial cultivars increased from 20. 0%
to 40.9% , while 19. 6% up to 33.2% for the advanced breeding lines. The results indicated that some of the
materials remained partial resistance after the predominant races shifted, and later the resistance to the emergence
of the new races was integrated into advanced breeding lines. The highly resistant cultivars at the adult-plant stage
accounted for a relative low percentage in the field nurseries at Chengdu, Sichuan (13.9%) and Qingshui, Gansu
(3.5%), but 42.2% and 8.5% of advanced breeding lines at the two locations, showing the great differences in

the pathotypes and environmental conditions for pathogen infection between Gansu and Sichuan. In recent years,

significant progresses have been made in wheat adult-plant stripe rust resistance breeding in Sichuan.
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Fig. 1 Distribution of resistance levels of 115 commercial

CYR34

cultivars and 199 advanced breeding lines to stripe rust
races of CYR32, CYR33 and CYR34 at the seedling stage
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Table 1 Commercial cultivars with high and moderate
resistance to three races of CYR32, CYR33, and
CYR34 at the seedling stage

AP 4 FR itk Disease resistance

Cultivar name CYR32 CYR33 CYR34
E 7 28 Changmai 28 MR MR HR
JI|Z 38 Chuanmai 38 HR MR MR
JI|Z 44 Chuanmai 44 MR HR MR
JI|Z 53 Chuanmai 53 HR HR HR
JI|Z 58 Chuanmai 58 HR HR HR
JI|Z 64 Chuanmai 64 HR HR HR
JI|Z 65 Chuanmai 65 HR HR MR
JI|Z 66 Chuanmai 66 HR HR MR
JI|Z 68 Chuanmai 68 HR HR MR
JIIZ 80 Chuanmai 80 HR HR MR
JI|4¢ 19  Chuannong 19 HR MR MR
JI|4¢ 21 Chuannong 21 MR MR MR
JI|4¢ 27 Chuannong 27 MR MR MR
JIIXZ 15  Chuanshuangmai 1 HR HR MR
JIIF 65 Chuanyu 6 HR HR MR
Fli#E 45 Kechengmai 4 HR HR HR
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473k 1 Table 1(Continued)
sh AR 44 FR Pttt  Disease resistance
Cultivar name CYR32 CYR33 CYR34

BlHi# 55 Kechengmai 5 MR MR MR
Bli# 6 5 Kechengmai 6 HR HR MR
K7 2% Liangmai 2 HR HR HR
#5% 112  Mianmai 112 HR HR MR
#4852 285 Mianmai 285 HR HR MR
433 367 Mianmai 367 HR MR MR
#3337 Mianmai 37 HR HR HR
#3338 Mianmai 38 HR MR MR
#8552 39 Mianmai 39 MR MR HR
#8355 48 Mianmai 48 MR MR MR
#8532 51  Mianmai 51 HR HR MR
#3FH 32  Mianyang 32 MR MR MR
#8FH 33 Mianyang 33 MR MR MR
N7 85 Neimai 8 HR HR MR
%7 25 Rongmai 2 MR HR MR
%% 45 Rongmai 4 MR MR MR
#1613 Shumai 1613 MR HR HR
%77 482  Shumai 482 HR HR MR
B ZZ g 88  Teyanmainan 88 HR MR MR
PiE 19 Xichang 19 HR MR HR
PRl 15 Xikemai 1 HR MR HR
PiRl# 3 5  Xikemai 3 MR HR MR
PiRl#E 55 Xikemai 5 HR HR MR
H# 8% Yimai 8 HR HR HR
FREl# 138 Zhongkemai 138 HR HR HR
WH#E 15 Zimail HR HR HR

D HR:&Hi: MR i, FIA,
HR: High resistance; MR: Moderate resistance. The same ap-
plies below.
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Fig. 2 Distribution of resistance levels of 115 commercial
cultivars and 199 advanced breeding lines to stripe rust
at the adult-plant stage in the field nurseries in Gansu,

Sichuan, Hubei and Hebei
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Table 2 Commercial cultivars with high and moderate resistance in the field nurseries in Gansu, Sichuan,

Hubei and Hebei at the adult-plant stage

Yt Disease resistance

PuEE  Disease resistance

=) H i i 4k =) H i ikl bkl 4
ST Wk WA M S 7 Wk mE AN
ultivar name ) . . . Cultivar name ) . . .
Qingshui, Pidu, Jingzhou, Langfang, Qingshui, Pidu, Jingzhou, Langfang,

Gansu  Sichuan ~ Hubei Hebei Gansu Sichuan  Hubei Hebei

B 26 Changmai 26 MR HR HR HR FH#E 4 5  Kechengmai 4 MR HR HR HR
EZ 28 Changmai 28 MR HR HR HR BHi#E 55 Kechengmai 5 MR HR HR HR
JI|Z 32 Chuanmai 32 MR MR MR HR KF 35 Lemai3 HR HR HR HR
JI|Z 33 Chuanmai 33 MR MR MR HR B# 25 Liangmai 2 MR MR MR HR
JI|Z 38 Chuanmai 38 MR MR MR MR B3 45 Liangmai 4 MR MR MR MR
JI|Z 41 Chuanmai 41 MR MR HR HR #35% 112  Mianmai 112 MR HR HR HR
JI|Z 45 Chuanmai 45 MR MR MR MR #4857 39  Mianmai 39 MR MR HR HR
JI|Z 46 Chuanmai 46 MR MR HR MR #85% 43 Mianmai 43 MR MR HR HR
JI|Z 48 Chuanmai 48 MR MR HR HR #3345 Mianmai 45 MR MR HR HR
JI|Z 55 Chuanmai 55 MR MR HR HR #485% 48  Mianmai 48 MR MR HR MR
JI|# 56 Chuanmai 56 MR MR HR HR #4857 51 Mianmai 51 MR HR HR MR
JI|% 58 Chuanmai 58 MR HR HR HR #4¢ 7  Miannong7 MR MR MR HR
JI|Z 61 Chuanmai 61 MR MR MR HR Z8BH 12 Mianyang 12 MR MR MR HR
JI|Z 62 Chuanmai 62 HR HR HR MR Z8BH 31 Mianyang 31 MR MR MR MR
JI|Z 64 Chuanmai 64 MR MR HR MR #3% 1613  Shumai 1613 MR HR HR HR
JIl4¢ 17 Chuannong 17 MR HR MR HR #F 691 Shumai 691 MR MR HR HR
JI|4¢ 18  Chuannong 18 MR MR MR HR PiE 19 Xichang 19 MR MR MR HR
JI|4¢ 19 Chuannong 19 HR MR HR HR PikE 12 Xifu 12 MR MR MR MR
JI|4¢ 21 Chuannong 21 HR HR HR HR PiRl# 2 5 Xikemai 2 MR MR MR HR
JI|4¢ 24  Chuannong 24 MR MR HR MR Fifl%E 45 Xikemai 4 MR MR HR HR
JI|4 26 Chuannong 26 MR MR MR HR PRl E 55  Xikemai 5 MR MR MR HR
JI|4¢ 27 Chuannong 27 MR MR HR HR PRl E 6 5 Xikemai 6 MR MR MR HR
JIIF 19 Chuanyu 19 MR MR HR HR e 99  Xianmai 99 MR HR MR HR
JIIEF 20 Chuanyu 20 MR MR MR HR ‘HZ% 8%  Yimai 8 MR MR HR HR
JIIEF 21 Chuanyu 21 MR MR MR HR A 12 Yumai 12 MR MR MR HR
JIIEF 23 Chuanyu 23 MR MR MR HR Efk 15 Yumail MR MR HR HR
[EZ£# 15 Guohaomai 15 MR MR MR HR HiRl#E 138 Zhongkemai 138 MR MR MR MR
BH# 15 Kechengmai 1 MR MR HR MR W& 15  Zimai l MR MR HR MR
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Fig. 3 Stripe rust resistance evaluation of 90 commercial
wheat cultivars in Sichuan during 2002—2009 and 2013—2015
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