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Inheritance analyses of high-temperature resistance
to stripe rust in Xiaoyan 54

ZHOU Xin-li' , WANG Bao-tong' , YIN Jun-liang' , WANG Wen-li',
WANG Ling-ling' , HOU Dong-yuan' , HOU Lu', YAO Qiang”,
HU Mao-lin' , JING Jin-xue'
(1 State Key Laboratory of Crop Stress Biology in Arid Areas s Northwest A& F University »Yangling » Shaanzi 712100, Chinas
2 Qinghai Academy of Agriculture and Forestry , Xining ,Qinghai 810012, China)

Abstract: [Objective] The research was to study the inheritance of resistance to stripe rust in xiaoy-
an54,which lays a foundation of utilization for the gene of wheat resistance to stripe rust. [Method]) Xiaoy-
an 54 was crossed with Mingxian 169,a winter wheat genotype susceptible to 7 prevalent Chinese races of
Puccinia strii formis {. sp. tritici. Seedlings and adult plants of the parents and F,,BC,,F, and F; progeny
were tested with Chinese race under controlled greenhouse conditions. [Result) Xiaoyan 54 is susceptible to
all Chinese races under normal temperature in seedling and adult plants but resistant to all races under
high-temperature in seedling and adult-plant stage. Xiaoyan 54 has two mutual inhibition of resistance
genes to CYR29, two recessive resistance genes to CYR30,CYR31 and CYR32. [Conclusion] The results

clarified expression of high temperature resistant gene number,dominant or recessive of resistant genes and
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genetic mode of Xiaoyan 54 to prevalent race of PST.

Key words: Xiaoyan 54 ;stripe rust;high-temperature resistance;genetic analysis
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Table 1

Resistance evaluation of Xiaoyan 54, Xiaoyan 6 and Mingxian 169 to the seven

prevalent races of stripe rust in seedling stage and adult-plant

i Seedling

AR Adult plant

/i Rk ¥ Ak 7 Tt b 8 A B T b
Race Cultivar Low temperature High temperature Low temperature High temperature
10 °C/18 C 18 C/28 C 10 C/18 C 18 °C/28 C
. /M 54 Xiaoyan 54 3 03 3 03
R 29 =] H 7 . H
CYR29 /ME 6 5 Xiaoyan 6 3 03 3 03
% 169 Mingxian 169 4 4 4 4
- /M 54 Xiaoyan 54 4 03 3 03
N 30 =] . . A . ' .
CYR30 /NME 6 5 Xiaoyan 6 4 03 3 03
%% 169Mingxian 169 4 4 4 4
/IME 54 Xiaoyan 54 4 03 4 03
4 31 .
N H [=] y y .
CYR31 /NME 6 5 Xiaoyan 6 | 1 4 03
£ 5t 169Mingxian 169 4 4 4 4
/MIE 54 Xiaoyan 54 4 1 4 2
S 32 e y
CYR32 /NMEZ 6 %5 Xiaoyan 6 4 2 4 2
%% 169 Mingxian 169 4 4 4 4
/NME 54 Xiaoyan 54 3 03 3 03
4 33 R
CYR33 /NME 6 5 Xiaoyan 6 3 03 3 03
£, %% 169Mingxian 169 4 4 4 4
. /IME 54 Xiaoyan 54 3 03 4 0
72:?1/1 /IME 6 & Xiaoyan 6 3 03 4 03
%% 169 Mingxian 169 4 4 4 4
) /M 54 Xiaoyan 54 3 03 3 03
7&1{"31 JME 6 2 Xiaoyan 6 3 0; 3 0;
2% 169 Mingxian 169 4 4 4 4
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Table 2 Infection types of seedling stage of parents and F, ,BC, and F, generations from cross

Mingxian 169/Xiaoyan 54 to four prevalent P. strii formis tritici races under high-temperature in the greenhouse

{2 YL &I Infection type B H,
/NFR JE A H195 Resistant J&J5 Susceptible Ratio of —fﬁﬁ P fig
Race Progeny R:S x* Value P value
0 0r 1 1" 2 2+ 3 3 3" 4 o

% Fy 2 3 3

e 29 . / -

CYR29 BC, 4 5 6 8 1
F, 7 68 42 14 22 25 28 16 2 4 13:3 1.31 0.22
Iy 2 4 1 1

% 30 BC; 2 4 5 2 2 3 2 3:1 0.01 0.78

CYR30
F, 1 7 6 13 29 27 18 26 45 33 2 79 0.03 0. 82
IO 2 4

% 31 BC, 2 3 5 4 4 2 2 3+ 1 0.07 0.61

CYR31
F, 4 6 10 15 38 26 39 46 32 0 79 0. 24 0.58
F 3 2

’JR"T' 32 ~ c C .

CYR32 BC, 3 5 9 1 1 4 3:1 0.01 0.72
F, 3 1 9 53 30 35 22 74 79 0.14 0. 66

EH ] CYR32 MR 45 R (R HRIT/ME  RIUE LB, R EN 4, 162 4 F, ZRM D H
54 EZF Rl HI RN IS I b 0 o R R B AR A el 7T(CaiHi K R 68 1) + S E KRR 814 ¢+ 1
o UK AU BE . BB , I B 1. 8RB 5E 169 (AR R 13 1) 5 A 2 X3 14 2 el
F3 MESL H5HE 169 X F K3 CYR32 itk Bt
Table 3 Segregation of stripe rust reactions in F; progeny from cross Mingxian 169/Xiaoyan 54 to CYR32 in the field

LLELRI 7S W

JuRZ A Observed no. of plants or lines Expected %f(%z Jﬁj;g{ﬁ P {H
Parent/progeny IR E NERER R K 2R ratio : X P Value
NN o & 7 genes Value
Resistant Segregating Susceptible (R+S)

£ % 169 Mingxian 169 20
/NMEZ 54 Xiaoyan 54 20

I / 5 .
£t 169//1\{& 54 Fs 68 81 13 7:8:1 2 0.93 0. 63
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