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Table 1. Infection type and coefficients in modified Cobb scale for calculation of
coefficient of infection

Infection type

Sd9Tes VR R MR IM M X HM MS S VS

Coefficient

w,~ 02 02 04 05 06 06

07 08 1 1

VR: Very Resistant; R: Resistant; MR: Moderately Resistant; LM: Light Moderate; M:
Moderate; X: Heterogeneous; HM: High Moderate; MS: Moderately Susceptible; S:

Susceptible; VS: Very Susceptible.
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Table 2. Avirulence / virulence formula of Puccinia striiformis f.sp. tritici isolates and
races determined for them in greenhouse
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Table 3. Number and precentage of lines in wheat doubled haploid populations based on their
infection type at seedling (0-9) and adult plant stages (O-MR and MS-S) against two races
7TE158A",Yr27 and 110E158

A

,Yr27 of yellow rust

oI5 oalS

Race 7TE158A",Yr27

Race 110E158A",Yr27

e B oS opalS LS
A shle Adult Seedling Seedling
Doubled
haploid 0-MR MS-S 0-2 3-6 7-9 0-2 3-6 79
population
Number Sl 22.00 53.00 14.00 9.00 52.00 19.00 3.00 53.00
DH-26 Precentage Loy 2933 70.66 18.66 12.00 69.33 25.33 4.00 70.66
Number Sl 34,00 11.00 11.00 8.00 26.00 7.00 6.00 32.00
DH-27 Precentage Loy 7555 24.44 24.44 17.77 57.78 15.55 13.33 71.11
Number Sl 21.00 9.00 10.00 5.00 15.00 4.00 1.00 25.00
DH-28 Precentage Le)s 0 70.00 30.00 33.33 16.66 50.00 13.33 3.33 83.33
Number Sl 77.00 73.00 35.00 22.00 93.00 30.00 10.00 110.00
Total Precentage Loy 5133 48.67 23.33 14.67 62.00 20.00 6.67 73.33
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Table 4. Seedling infection type and adult plant response of some wheat doubled
haploid lines of DH-26 population against races 7E158A", Yr27 and 110E158A", Yr27
of yellow rust

Race TE158A",Yr27 si3

Race 110E158A",Yr27 i3

Entry No. DH Code
Adult Seedling Seedling
1 DH-26-1 20M 7 7
2 DH-26-6 10MR 0;CN 7
3 DH-26-16 90S 0 0
4 DH-26-21 20M 0 0
5 DH-26-24 20M 0 0
6 DH-26-25 90S 0 0
7 DH-26-26 90S 2C 2
8 DH-26-28 SMR 0 0
9 DH-26-34 30M 0 7
10 DH-26-38 100S 0 0
11 DH-26-43 20MR 0 7
12 DH-26-75 5R 0 0
13 DH-26-79 5R 7 7
14 DH-26-90 20MR 0C 7
15 DH-26-91 40M 0C 7

0: Immune; C: Chlorosis;

N: Necrosis;

M: Moderate; R: Resistant;

MR: Moderately Resistant; MS: Moderatly Susceptible; S: Susceptible.
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0 5 10 15 20 25

Label Num  +-— ———t- ———t- ———t— ———t- ——+
DH-26-92 79 —
DH-26-94 81 —
DH-26-73 65 —
DH-26-12 18 —
DH-26-30 36 —
DH-26-38 43 —
DH-26-86 75 —
DH-26-93 80 —
DH-26-11 17 —
DH-26-77 69 —
DH-26-84 74 —
DH-26-72 64 —
DH-26-74 66 —
DH-26-70 62 —
DH-26-71 63 —
DH-26-36 42 —
DH-26-41 44 —
DH-26-27 33 —
DH-26-35 41 —
DH-26-19 25
DH-26-20 26 —
DH-26-13 19
DH-26-17 23
DH-26-9 15
Ghods 4
DH-26-3 9 —
DH-26-22 28 —
DH-26-2 8 —
DH-26-81 73 —
DH-26-87 76 —
DH-26-4 10 —
DH-26-68 60 —
DH-26-80 72 —
DH-26-60 57 —
DH-26-66 59 —
DH-26-58 55 —
DH-26-59 56 —
DH-26-50 50 —
DH-26-57 54 —
DH-26-47 48 —
DH-26-48 49 —
DH-26-33 39 —
DH-26-44 47 —
DH-26-29 35 —
DH-26-31 37 —
DH-26-5 11 —
DH-26-23 29 —
DH-26-32 38 —
DH-26-56 53 —
Bolany 3 —
DH-26-63 58 —
DH-26-69 61 —
DH-26-16 22 —
DH-26-25 31 —
DH-26-26 32 .
Hybrid B 5 -
DH-26-75 67 —
DH-26-28 34 —
Mihan 2 —
Mv17 [ —
DH-26-14 20 —
DH-26-42 45 —
DH-26-15 21 —
DH-26-8 14 —
DH-26-52 51 —
DH-26-55 52 —
DH-26-10 16
DH-26-79 71 —
DH-26-1 7 —
DH-26-78 70 —
DH-26-43 46
DH-26-90 77 —
DH-26-6 12
DH-26-21 27
DH-26-24 30 —
Parsi 1 —
DH-26-34 40 —
DH-26-18 24 —
DH-26-76 68 —
DH-26-91 78 —
DH-26-7 13 -

s T10E158AY Y27 lasls 4 o S 40T o 5 S34T o Slio olul n DH-26 Comaz slo Y (gitios SV Ko
(Ward) 3,5 Jba,y 4 2 4520 5l eslizal U s, 5 55 TE158AY, Y727

Fig. 1. Classification of doubled haploid lines in DH-26 population based on infection type and coefficient of
infection against races 110E158A", Yr27 and 7E158A", Yr27 of yellow rust using Ward’s method of cluster analysis
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Table 5. Seedling infection type and adult plant response of some wheat doubled
haploid lines of DH-27 population against races 7E158A", Yr27 and 110E158A", Yr27
of yellow rust

Race TE158A",Yr27 si3

Race 110E158A",Yr27 s1%

Entry No. DH-Code Adult Seedling Seedling

1 DH-27-1 SR 7 7

2 DH-27-3 10R 0C 4

3 DH-27-6 20MR 0 7

4 DH-27-8 SR 0C 0CN
5 DH-27-15 20MR 7 7

6 DH-27-17 30MR 0CN 7

7 DH-27-18 20MR 0C ocC

8 DH-27-24 5R 0C 3

9 DH-27-25 20MR 7 7

10 DH-27-26 20R 7 7

11 DH-27-28 20MR 7 7

12 DH-27-29 5R 0C 4

13 DH-27-31 SR 0C 0C
14 DH-27-36 SR 7 7

15 DH-27-44 5R 6 5

16 DH-27-59 SR 0 0

17 DH-27-60 SR 0C 0C
18 DH-27-61 20R 0 0C

0: Immune; C: Chlorosis;

N: Necrosis;

M: Moderate; R: Resistant;

MR: Moderately Resistant; MS: Moderatly Susceptible; S: Susceptible.
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0 5 10 15 20 25
Label Num +-———————- - - - o +
DH-27-50 47 —_
DH-27-62 51 —
DH-27-19 25 —
DH-27-47 45 —1
DH-27-9 15 —
DH-27-41 42 —
DH-27-11 17 —
Mv17 6 —_
DH-27-61 50 —
DH-27-12 18 —
DH-27-18 24 —
DH-27-24 30 —
DH-27-29 34 —
DH-27-3 9 —
DH-27-59 48 —
DH-27-60 49 —
Hybrid B 5 —
DH-27-8 14 —
DH-27-31 36 —
Mihan 2 —
DH-27-1 7 —
DH-27-20 26 —
DH-27-21 27 —
DH-27-36 40 —
DH-27-44 44 —
DH-27-5 11 —
DH-27-26 32 —
DH-27-22 28 —
Parsi 1 —
DH-27-23 29 —
DH-27-25 31 —
DH-27-28 33 —
DH-27-15 21 —
DH-27-30 35 —
DH-27-14 20 —
DH-27-16 22 —
DH-27-6 12 —
DH-27-17 23 —
DH-27-13 19 —_
DH-27-48 46 —
Bolany 3 —]
DH-27-32 37 —
DH-27-34 38
DH-27-38 41 —
DH-27-43 43 —
DH-27-2 8 —
DH-27-10 16 —
DH-27-35 39 —
DH-27-4 10 —
DH-27-7 13 —
Ghods 4

Gsl3 4 s ST oo 5 (ST s Slio wlil , DH27 Comer lapY gu g 5-Y S5
(Ward) 3,05 Jos,s 4 udS o 3l eslinal U s, &S5 TEIS8A®, Y127 5 110E158A",Yr27

Fig. 2. Classification of doubled haploid lines in DH-27 population based on infection type and
Coefficient of infection against races 110E158A*,Y727 and 7E158A*,Yr27 of yellow rust using Ward’s
method of cluster analysis
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Table 6. Seedling infection type and adult plant response of some wheat doubled
haploid lines of DH-28 population against races 7E158A", Yr27 and 110E158A", Yr27
of yellow rust

Race TE158A%,Yr27 si3 Race 110E158A",Yr27 53

Enlry No. DH-Code Adult Seedling Seedling
1 DH-28-2  20MR 0C 7

2 DH-28-4  20MR 0C 7

3 DH-28-9  40MS 0C 7

4 DH-28-10 20MS 0C 7

5 DH-28-11 5MR 0 7

6 DH-28-13 20M 0C 7

7 DH-28-21 10MR 7 7

8 DH-28-22 10MR 7 7

9 DH-28-23 20MR 0 7

10 DH-28-24 40M 0C 7

11 DH-28-29 20MR 7 7

12 DH-28-31 5R 0 0C

0: Immune; C: Chlorosis; N: Necrosis; M: Moderate; R: Resistant;
MR: Moderately Resistant; MS: Moderatly Susceptible; S: Susceptible.
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0 5 10 15 20 25
Label Num  +-————————— Fom Fom Fom Fom +
Hybrid B 5 -

DD-28-31 34

Mihan 2

Mv17 6 -

DH-28-32 35

DH-28-2 s -

DH-28-13 19 ——

DH-28-10 16 —| |

Parsi 1 —| |

DH-28-15 20 —| |

DH-28-29 32 —| |

DH-28-1 7 4 |

DH-28-22 25 —| |

DH-28-26 29 —| |

DH-28-21 24 —| } |
DH-28-11 17 —| | |
DH-28-27 30 —| | |
DH-28-4 10 - | |
DH-28-23 26 — | |

G5 4 i 3T o 5 ST (s Slio oll , DH28 Comer sla Y (gutios S-¥ |SCa
(Ward) 3,15 Jogy 4 2D 4 o0 3l eslizal b 5,5 &K TE158AY, Y127 5 110E158A*, Y727

Fig. 3. Classification of doubled haploid lines in DH-28 population based on infection type and
Coefficient of infection against races 110E158A*,Y727 and 7E158A*,Yr27 of yellow rust using Ward’s
method of cluster analysis
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