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Identification and analysis of the resistance of 81 spring wheat
germplasm resources to stripe rust
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Abstract To definite the resistance composition, resistance type and resistance relationship of 81 spring wheat
germplasm resources to stripe rust, different races of Puccinia striiformis f.sp. tritici were used separately to
evaluate the resistance at seedling stage by inoculation in greenhouse and at adult stage by natural infection in
field. The results showed that seven germplasm resources showed all-stage resistance, thirty-nine showed adult-
plant resistance, and thirty showed adult-plant resistance and ineffective all-stage resistance to part of Chinese
stripe rust races. After separately inoculated seven dominant races at seedling stage, 9 — 25 germplasm resources
were resistant, 2 - 6 were intermediate resistant, 50 — 69 were susceptible. when tested at adult stage, 73 germ-
plasm resources were resistant, 3 were intermediate resistant. and 5 were susceptible. The results indicated that
most of the germplasm resources were susceptible at seedling stage, but resistant at adult stage. Cluster analysis
showed that resistance relationship of these 81 spring wheat germplasm resources were dispersed, and presented
high stripe rust resistance diversity.
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Table 1 Identification of the resistance of the tested germplasm resources at adult-plant stage in field and the

resistance to different pathotype of Puccinia strii formis f. sp. tritici at seedling stage

al FE IR, Seedling test AR AR, Adult-stage test
Germplasm JZ i % Infection type (2015 i 4.8 Huzhu, Qinghai in 2015)
resources CYR32 CYR33 Sunll-4 Sunll-6 CYR27 CYR25 CYR23 Jz/%%! Infection type JZH /% Disease severity

S FH MYpitE All-stage resistance
XM000002 1 (05 ()3 1 (0)3 ()5 (05 (05 2
Y]003477 03 1 0; 03 03 03 03 03 5
YJ006793 03 03 03 03 03 03 03 03 5
YJ011792 1" 1 0; 1 03 0; 0; 03 2
XMO000276 2 1 05 1 g OF 0F OF )
XMO000702 1" 2 03 03 2+ 1 1 03 5
MY005846 1 03 2 1t 1 03 03 03 5
SRR Adult-plant resistance

YJ006797 4 3 3+ 3+ 4 3 4 03 )
XMO000177 4 4 4 3t 4 4 4 03 5
XM000148 4 3t 3 3 3t 4 4 03 2
XMO000156 4 3+ 4 3+ 4 4 4 03 )
XM000175 4 3+ 4 3+ 4 4 4 03 10
YJ003442 4 3t 4 37 4 4 4 (O 10

%18 4 3+ 4 3+ 4 4 4 0; )

45428 4 3+ 4 S 4 3+ 4 03 2
XM000490 4 3+ 4 3+ 3+ 4 4 03 2
XMO000483 4 3t 3t 3 4 4 4 03 2
YJ011782 4 3+ 3+ 3 3+ 4 4 1 )
YJ003462 4 3+ 3+ 3+ 3 4 3+ 1 )
XM000114 4 3t 3+ 3t 4 4 4 0; 2
XM000121 4 3t 3+ 3t 4 4 4 03 2
XM000147 4 Chs g g 4 4 g+ 03 5
XM000285 4 3+ 3+ 3+ 4 4 4 03 5
YJ006965 4 3t 3t 3t 4 4 4 () 5
YJ011801 4 3+ 3+ 3+ 4 3+ 3t 03 3
YJ]003466 4 3+ 3+ 3+ 4 4 4 1 B
XM000266 4 g Caa Sha & aa 4 03 15
XM000480 4 3t 3t 37 3t 4 4 03 5
YJ005125 4 3+ 3+ 3T 3+ 3 3 0; )
MY003684 Saa gt Caa i 4 4 4 03 5
XM000227 3" 3+ 3+ 3+ 3+ 3t 3+ 03 2
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43R 1 Table 1(Continued)
Vagl I Seedling test BRI Adult-stage test
Germplasm Jz W B Infection type (2015 &9 5.8 Huzhu, Qinghai in 2015)

resources CYR32 CYR33 Sunll-4 Sunll-6 CYR27 CYR25 CYR23  Jg)ii#! Infection type J™H /% Disease severity
YJ003454 S 3t 3+ 3t 3t 4 4 03 5
XMO000190 Sa 3t 4 3+ 4 4 4 03 10
XM000286 3 3 3+ 3t 3t 4 3t 03 2
XM000305 Saa 3 3 3 4 4 3t 0; 5
MY004833 S 4 3+ 3+ 3+ 3t 3+ 0; )
YJ004686 g 3t 4 3 4 4 4 0F 2
XMO000077 g 3t 3+ 3 4 4 4 03 5
YJ006964 Sa 3t 3+ 3 4 4 3 03 5
YJ006963 & 3t 3+ 3 3t 4 4 2 20
YJ011802 T 3t 3+ 3 3t 4 4 0; 5
51131 & 3t 3+ 3 3t 4 3t 0; 5
XM000494 S 3t 3+ 3t 4 3t 4 03 2
YJ003385 & 3+ 3+ 3t 4 4 4 03 2
ZM018927 S 3t 3t 3t 4 3t 4 1 10
ZM016851 & 3+ 3+ 3+ 4 4 3+ 2 5
B R AR 4 /N gk P i 44 B BB PE Adult-plant resistance and ineffective all-stage resistance to part of races
XM000407 1 3 1 03 2 03 03 03 2
MY008111 B 2 3+ 3+ 1+ 4 3+ 03 2
XM000622 3 2t 3 3t 03 0; 1 2 10
YJ006827 4 3 1 2 3 2 3 03 2
XMO000011 4 3 3 2 4 0; 03 1 20
YJ003417 4 3t 3 3 3 03 03 03 5
XM000279 4 3+ 3 3t 0; 4 2t 0; 5
%15 4 3t 4 3 3+ 03 2+ 0; 15
=7 4 3+ 4 1+ 1 03 03 03 15
YJ003391 4 g 0; 2 2 0; 0; 0; 2
MY010810 4 3+ 3+ 1 4 4 4 1 10
62552 4 3t 3+ 3t 4 2 4 03 ®
*6 4 3 31 3t 1t 03 03 03 10
XM000247 4 3t 3t 3+ 3t 4 (O 03 5
XMO000192 03 03 03 03 4 2t 1 0; 5
XM000054 03 3t 2 3 03 03 03 03 2
MY005194 i 1 3+ 03 3t 2t 03 1 10
MY1573 g 2 3t 3t 3t 0; 3 03 20
YJ003443 1 3 3+ 3+ 2+ 03 1 (A 5
YJ003412 1 0; 3+ 3t 2+ 0; 0; 0; 5
YJ011784 3 03 3 3t 03 1 03 03 5
XM000992 & 3+ 3 3+ 0; 0; 03 03 2
XM0001039 g 3+ 3 3+ 2+ 0; 3 0; 2
MY014471 g 3t 3+ 2 3t 3t 3t 03 2
XMO000536 g 3+ 3+ 3 1 4 03 03 5
XM000304 3 3 3 3 3 4 2 03 2
XMO000275 Saa 3+ 3+ 4 3+ 2+ 4 03 5
XM000284 i i & g 3 0; 4 0; 2
XM000209 BE 3 3 3t 03 03 03 03 5
62550 & 3+ 3+ 3+ 3+ 2+ 3+ 1 15

JBP Susceptible

XM000234 S 3t 4 3+ 4 3+ 4 3+ 10
YJ011790 g 3t 3t 3t 3 3t 4 3t 10
MY009494 g 3t 3t 3t 4 4 4 4 20
MY011523 Sa 3t 3+ 3t 4 3+ 3 4 30
Taichung29 4 4 4 4 4 4 4 4 50
MY006378 03 0; 3+ 0; 0; 0; 0; 3t 10
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Table 2  Statistical results of the resistance of the tested
germplasm resources at adult-plant stage in field and the
resistance to different pathotype of Puccinia strii formis f. sp.

tritici at seedling stage

2.2 HiRATMRFENIEEEERESHEESHT
K NTSYspe 2. 2 BRI BB 5 1%
AL R B 2R J5 VA UPGMA (Unweighted Pair-Group
Mean Average) ¥EXF AR 81 13 Fb 5 0% 5 14 7 31 A
RSSO T ) A B IR AT IR 2 A (BT 1), 4
SR EARLRECN 0. 44 KF 1L 81 3B IR 2

N s/ By
i /0y TR /17 . e e N . N e s
s BN (é’i’fﬁ’ﬂ (T:2~2+) (i}ﬁﬁ) Bt/ JEHE 1 R 10 Mg, 55 2 R 71 0y B2 AEAH
Race Resistant Inﬁz::fjrllite Susceptible Total 'ﬂy\%ﬁjﬂ 0. 56 7J(S|Z‘J: yﬁi}’j‘] 3 %,ﬁéj 1 j(;’é 10 ’ﬁj\%
CYR32 10 2 69 81 U556 2 KIS 18 M Be i, 55 3 KIS 53 WU ZE4H
SCY§334 192 2 Zj :1 IRECH 0. 61 KV E, 500 4 5 FEMI RN
unll — N N N Wb 5
ot : N m OTKT R 5 5 s TR RN 0. 755 KT
CYR27 17 6 58 81 AR 9 S HER IR ECR 0. 82 /Kb, AT 4ok 14
CYR25 = . o0 &l FTEMRIRECH 0. 88 /K- L. Al 43k 22 2%, Hitk
CYR23 25 4 52 81 \ . e S e \
o . 3 B BRI RN S| G R R AR
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S ———— SN 2 AT e ST SRV 2
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—
| 3
5(1)
6(3)
73)
3(2)
1202)
121(2)
9(1)
10(1)
112)
12(1)
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14(39
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L 164
17(4
1821;
4{ L 19(1)
| T T T T T T T T T T | T T T T T T T T T T | T T T T T T T T T T | T T T T T T T T T T 22(1)
0.44 0.55 0.66 0.77 0.88
RS

Similarity coefficient
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Numbers outside the bracket represent the different resistance spectrum; numbers in the bracket represent the germplasm resources

numbers belonging to certain resistance spectrum
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Fig. 1 Cluster analysis of stripe rust resistance of the tested germplasm resources
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