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Genetic analysis and allelism test of three translocation lines from Triticum
aestivum-Hayaldia villosa resistance to stripe rust
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(1. College of Plant Protection, Northwest A & F University, Yangling 712100, Shaanxi
Province, China; 2. Tobacco Company of Shaanxi Province Yan’ an Affiliated

Company, Yan’an 716000, Shaanxi Province, China)

Abstract; Three Triticum aestivum-Haynaldia villosa translocation lines were inoculated with eight domi-
nant races (or single spore strains) of Puccinia strijforms {. sp. tritici prevalent in China. Three translo-
cation lines, susceptible cultivar Mingxian 169 and their F,, F,, BC,F, cross combinations and F, gener-
ations of set dialleds crosses among these three translocation lines were tested with races CYR30,
CYR31, Su+4 and the single spore strains CYR32-6, respectively, allelism tests of these three transloca-
tion lines were also done. It showed that three translocation lines were excellent resource resistance. The
V9128-1 resistance to CYR30, CYR32-6 and Su4 were all controlled by one dominant gene, resistance
to CYR31 were controlled by one dominant gene and one recessive gene, independently, single dominant
gene conferring resistance to these four dominant races (or single spore strains) in V9128-3, two comple-
mentary dominant genes conferring resistance to both CYR32-6 and Su4, one dominant gene and one re-
cessive gene conferring independently or single dominant gene to confer resistance to CYR31 in V3;
V9128-1 and V9128-3 contain same or tightly linked genes conferring resistance to CYR31, CYR32-6
and Su4, V9128-1 and V9128-3 contain different genes conferring resistance to CYR30, CYR32-6 and
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Su4 to V3, and contain one same or tightly linked gene confer resistance to CYR31.

Key words: wheat; Haynaldia villosa; translocation lines; resistance to stripe rust; genetic analysis
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Table 1 Resistance evaluation of translocation lines to stripe rust
SEAR # % Pathotype
Parent CYR29 CYR30 CYR31 CYR32 CYR32-6 Su4 Su-11 Su-14
V9128-1 0 0 0 0(3).1(1) 2(7) 0 0 0 0
V9128-3 0,0 0; 0,0; 0(5),1(3).,2(3) 0 0 0.0; 0.0;
V3 0: 0, 0 0:(5).1(2) 0 0, 0: 0.0
£4'%% 169 Mingxian169 4 4 4 4 4 4 4 4
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Table 2 Inheritance analysis of V9128-1 resistance to the four dominant races

FEARA A LK B P/ IR AL W S

Parent and cross combination Generation Pathotype No. of R/S plants Expected ratio X°/P value
VOo128-1 P, CY30 11/0

M169 P, 0/9

V9128-1/M169 F, 1070

V9128-1/M169 F, 247/92 3:1 0.7168, P >0.25
V9128-1/M169//M169 BC,F, 21/19 1:1 0.0250, P>0.75
V9128-1/M169//V9128-1 BC,F, 23/0

V9128-1 P, CY31 15/0

M169 P, 0/10

V9128-1/M169 F, 16/0

M169/V9128-1 F, 12/0

V9128-1/M169 F, 165/35 13:3 0.1300, P >0.50
M169/V9128-1 F, 200748 13:3 0.0270, P>0.75
V9128-1/M169//M169 BC,F, 23/20 1:1 0.0930, P>0.75
V9128-1/M169//V9128-1 BC,F, 15/0

V9128-1 P, CY32-6 15/0

M169 P, 0/13

V9128-1/M169 F, 11/0

V9128-1/M169 F, 183/62 3:1 0.0014, P>0.90
V9128-1 P, Su4 9/0

M169 P, 07

V9128-1/M169 F, 8/0

M169/V9128-1 F, 9/0

V9128-1/M169 F, 210/70 3:1 0.0000, P=0.95

Note:x* ;s =3-84. The same as below.
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Table 3 Inheritance analysis of V9128-3 resistance to the four dominant races

FEABHE THAR LES P/ kA HEELL RIT/MAE

Parent and cross combination Generation Pathotype No. of R/S plants Expected ratio X°/P value

V9128-3 P, CYR30 15/0

M169 P, 0/11

V9128-3/M169 F, 14/0

M169/V9128-3 F, 11/0

V9128-3/M169 F,_, 265/98 3:1 0.6700, P >0.50
F,, 242/96 3:1 1.9100, P>0.10

M169/V9128-3 F, 300/94 3:1 0.2200, P >0.50

V9128-3/M169//M169 BC,F, 25/23 1:1 0.0210, P>0.75

V9128-3/M169//V9128-3 BC,F, 21/0

V9128-3 P, CYR31 14/0

M169 P, 0/10

V9128-3/M169 F, 15/0

M169/V9128-3 F, 17/0

V9128-3/M169 F,_, 134/45 3:1 0.0019, P>0.90
F,_, 262/84 3:1 0.0620, P>0.75

V9128-3/M169//M169 BC,F, 27/24 1:1 0.0780, P>0.75

V9128-3/M169//V9128-3 BC,F, 27/0

V9128-3 P, CYR32-6 10/0

M169 P, 0/10

V9128-3/M169 F, 13/0

M169/V9128-3 F, 17/0

V9128-3/M169 F, 118/47 3:1 0.8900, P >0.50

V9128-3 P, Su4 15/0

M169 P, 0/11

V9128-3/M169 F, 16/0

M169/V9128-3 F, 13/0

V9128-3/M169 F,_, 140/57 3:1 1.4200, P>0.10
F,_, 232/90 3:1 1.3400, P>0.10
F,_, 302/114 3:1 1.1600, P >0.25

M169/V9128-3 F,_, 132/43 3:1 0.0019, P>0.90
F,_, 159/60 3:1 0.5500, P >0.25

V9128-3/M169//M169 BC,F, 33/34 1:1 0.0150, P >0.90

V9128-3/M169//V9128-3 BC,F, 33/0
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Table 4 Inheritance analysis of V3 resistance to the stripe rust CYR31 ,CYR32-6 and Su4

FA LA G

Parent and cross AR [LER b/ kAL WL RO/ MERME
combination Generation Pathotype No. of R/S plants Expected ratio X’/ P value
V3 P, CYR31 10/0
M169 P, 0/12
V3/M169 F, 166/46 13:3/3:1 1.0240, P>0.1 /1.0620, P>0.1
V3 P, CYR32-6 11/0
M169 P, 0/8
V3/M169 F, 217/195 9:7 2.0000, P>0.1
V3 P, Su-4 11/0
M169 P, 0/9
V3/M169 F, 113/87 9:7 0.0051, P>0.9
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Table 5 F, seedlings resistance of dialleds crosses from three translocation lines

to tested pathotypes of four dominant races

e [ER P/ kAL WL RIT/BERAE
Cross combination Pathotype No. of R/S plants Expected ratio X’/ P value
V9128-1/V3 CY30 252/26 57:7 0.560, P>0.25
V9128-3/V3 241/37 57:7/55:9 1.370, P >0.10/0.076, P >0.75
V9128-1/V9128-3 CY31 223/0
V9128-1/V3 256/0
V9128-3/V3 247/0
V9128-1/V9128-3 CY32-6 163/0
V9128-1/V3 290,27 57:7 1.670, P>0.10
V9128-3/V3 326/36 57:7 0.270, P>0.50
V9128-1/V9128-3 Su4 230/0
V9128-1/V3 295/30 57:7 0.085, P>0.75
V9128-3/V3 190/21 57:7 0.120, P>0.50
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