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Table 1. Barley differential cultivars used for barley yellow rust pathotype
identification, their resistance genes, plant types, growth habit and origion

) pl,l Slasts

22 Sl Fislie la0) Characteristics of differential cultivars

No. Differential Resistance genes i 5 S o el
cultivars Spike type Growth habit Origion

1 Topper - 6-rows Spring Netherlands

2 Helis Franken  Rps4(Yr4),rpsHF 2- rows Spring Germany

3 Emir rpsEml, rpsEm2 2- rows Spring Netherlands

4 Asterix Rps4(Yr4), rpsAst 6- rows Winter France

5 Hiproly rpsHil, rpsHi2 2- rows Spring Egypt

6 Varunda rpsVal,rpsVa2 2- rows Spring Netherlands

7 Abed Binder rps2 (yr2) 2- rows Spring -

8 Trumpf rpsTrl,rpsTr2 2- rows Spring Germany

9 Mazurka Rpsl.c 2- rows Spring Netherlands

10 Bigo Rpsl.b (yr) 6- rows Spring Netherlands

11 15 Rps3 (yr3), rpsl5 6- rows Spring Croatia

12 Bancroft Not determined 2- Tows Spring USA

* The determined genes by Chen and Line (2003)
**_ Based on the reports of Chen and Line (1999)
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Table 2. Yellow rust (Puccinia striiformis) isolates used in this study and their origion
syl Olje aiats
No. Isolate Host Origion
1 92-2 Barley Pasargad, Fars
2 92-4 Barley Pasargad, Fars
3 92-5 Barley Sivand, Fars
4 92-7 Barley Neyshabur, Khorasan Razavi
5 92-8 Barley Mashhad, Khorasan Razavi
6 92-27 Barley Ardebil, Ardebil
7 92-28 Barley Ardebil, Ardebil
8 92-29  Barley Ardebil, Ardebil
9 92-30 Barley Ardebil, Ardebil
10 92-31 Barley Ardebil, Ardebil
11 92-34  Barley Ardebil, Ardebil
12 92-36  Barley Miandoab, West Azerbaijan
13 92-37 Wild barley Marivan, Kordestan
14 92-38 Wild barley Sanandaj, Kordestan
15 92-19  Wheat Shush, Khozestan
16 92-43  Wheat Gorgan, Golestan
17 92-51 Wheat Zarghan, Fars
18 92-55 Wheat Marvdasht, Fars
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Table 3. Seedling reactons of barley and wheat differential cultivars to yellow rust isolates collected from different parts of Iran in 2013

Wheat Yr isogenic lines
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Table 4. Virulence pattern and pathotypes determination of different barley yellow rust isolates on 12 barley differential sets

RS Isolates  laaluo

Differential cultivars 92-2 92-4 92-5 92-7 92-8 92-27 92-28 92-29 92-30 92-31 92-34 92-36
Topper Vi A% \'% \'% A% A% \'% A% \'% \'% \'% \'%
Helis Franken \Y
Emir
Asterix \Y \Y
Hiproly \'% A% \'% \'% A% \'% \'% \'% \'% \'%
Varunda \Y
Abed Binder 12 A% A% A% A% A% A% A% A%
Trumpf v v
Mazurka A%
Bigo v v v v
15 A% A% A%
Bancroft \'% \'% \'% \'% \'% \'%

Sldrtysg00 157 1,57 1571012 156,710,011 1411 157812 12411 15791012 157 15812 1,5,10,12
Virulence formula

=5 PSH-74  PSH-51 PSH-51 PSH-83 PSH-84 PSH-85 PSH-56 PSH-86 PSH-87 PSH-51 PSH-88  PSH-89

Pathotype name

*V: Virulent

13 slew TV 3

M\J}b@M?élper)|e)W\YU\:l.x;laélﬁ)k::dyﬁuu_:));

In Virulence formula row, 1-12 are numerical figures of barley differential cultivars according table 1.
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Table 5. Avirulence / virulence formula, frequency and virulence spectrum of identified
pathotypes of barley yellow rust

el <ok Srsbes 2 Sz e A5 Sl b oo iy b s
Isolate Pathothype Aviulence/Virulence formula Pathotype frequency  Virulence spectrum

(%) (%)
92-4,92-5,92-31  PSH-51 2,3,4,6,8,9,10, 11, 12/1,5,7 25.0 25
92-28 PSH-56 2,3,4,6,9,10,11/1,5,7,8, 12 8.3 41
92-2 PSH-74 2,3,4,6,8,9,10, 11/1,5,7,12 8.3 33
92-7 PSH-83 2,3,4,6,8,9,11/1,5,7, 10, 12 8.3 41
92-8 PSH-84 2,3,4,8,9,12/1,5,6,7, 10, 11 8.3 50
92-27 PSH-85 2,3,5,67,8,9,10,12/1 4,11 83 25
92-29 PSH-86 3,5,6,7,8,9,10,12/1,2,4, 11 8.3 33
92-30 PSH-87 2,3,4,6,8,11/1,5,7,9, 10, 12 8.3 50
92-34 PSH-88 2,3,4,6,7,9,10, 11/1, 5,8, 12 8.3 33
92-36 PSH-89 2,3,4,6,7,8,9,11/1,5,10, 12 8.3 33
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In Avirulence/Virulence column 1-12 are numerical figures of barley differentical cultivars according to Table 1.
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Table 6. Frequency of virulence in barley yellow rust papthotypes in 2013

Number of isolates — laalis slixs
S Caglis gla0) O 1 obews 1 obes ré Sliolen Sl 3 ey
Differential cultivar Resistance gene/genes Virulent Avirulent Virulence %Srequency
Hiproly rpsHil, rpsHi2 10 2 8(3.3
Abed Binder rps2 (yr2) 8 4 66.7
Bancroft RpsBa 6 6 50.0
Bigo Rpsl.b (yr) 4 8 333
15 Rps3 (yr3), rpsI5 3 9 25.0
Asterix Rps4(Yrd), rpsAst 2 10 16.6
Trumpf rpsTrl,rpsTr2 2 10 16.6
Varunda rpsVal,rpsVa2 1 11 8.3
Helis Franken Rps4(Yrd),rpsHF 1 11 8.3
Mazurka Rpsl.c 1 11 8.3
Emir rpsEml, rpsEm2 0 12 0.0
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Table 7. Effective and ineffective resistance genes against barley yellow rust pathotypes
under greenhouse conditions in 2013

Barley s Wheat .8
[EPYRES - St sb0) RN loj IS 5 ST
Syt
Isolates Pathotype Ineffective genes Effective genes Ineffectve Reaction of
genes Triticale
92-2 PSH-74 rpsHil, rpsHi2, rps2 (yr2), RpsBa Rps4(Yr4)+ rpsHF,  rpsEml, - -

rpsEm2,  Rps4(Yrd4)+ rpsAst,
rpsVal,rpsVa2  rpsVal,rpsVa2,
rpsTrl,rpsTr2, Rpsl.c Rpsl.c,
Rpsl1.b (yr), Rps3 (yr3), rpsi5
92-4 PSH-51 rpsHil, rpsHi2, rps2 (yr2) Rps4(Yrd4)+ rpsHF, rpsEml, - -
rpsEm2,  Rps4(Yrd4), rpsAst ,
rpsVal,rpsVa2, rpsTrl,ipsTr2,
Rpsl.c , Rpsl.b (yr), Rps3
(yr3), rpsI5, RpsBa
92-5 PSH-51 rpsHil, rpsHi2, rps2 (yr2) Rps4(Yr4) +rpsHF,  rpsEml, - -
rpsEm2, Rps4(Yrd)+ rpsAst,
rpsVal,rpsVa2, rpsTrl,rpsTr2,
Rpsl.c, Rpsl.b (yr), Rps3 (yr3),
rpsl5, RpsBa
92-7 PSH-83 rpsHil, rpsHi2, rps2 (yr2), Rpsl.b  Rps4(Yrd) +rpsHF,  rpsEml, Yrl, Yr2 -
(yr), RpsBa rpsEm2, Rps4(Yrd)+ rpsAst,
rpsVal,rpsVa2, rpsTrl,ipsTr2,
Rpsl.c , Rps3 (yr3), rpsI5

92-8 PSH-84 rpsHil, rpsHi2, rpsVal,rpsVa2, Rps4(Yr4) +rpsHF, rpsEml, Yr2 -
rps2 (yr2), Rpsl.b (yr), Rps3 (yr3), rpsEm2, Rps4(Yrd)+ rpsAst,
rpsI5 rpsTrl,rpsTr2, Rpsl.c, RpsBa
92-27 PSH-85 Rps4(Yrd), rpsAst, Rps3 (yr3), rpsl5 Rps4(Yr4) +rpsHF, rpsEml, Yr2 -
rpsEm2, rpsHil,  rpsHi2,

rpsVal,rpsVa2, ps2 (yr2),
rpsTrl,rpsTr2, Rpsl.c, Rpsl.b
(yr) Rps1.b (yr), RpsBa
92-28 PSH-56 rpsHil, rpsHi2, rps2  (yr2), Rps4(Yr4) +rpsHF, rpsEmli, - -
rpsTrl,rpsTr2, RpsBa rpsEm2, Rps4(Yrd)+ rpsAst,
rpsVal,rpsVa2, Rpsl.c, Rpsl.b
(yr), Rps3 (yr3), rpsl5
92-29 PSH-86 Rps4(Yrd4) +rpsHF ,  Rps4(Yr4)+ rpsEml, rpsEm2, rpsHil, - S
rpsAst y Rps3 (yr3), rpsI5 rpsHi2, rpsVal, rpsVa2, rps2
(yr2), rpsTrl,rpsTr2, Rpsl.c,
Rpsl.b (yr) Rpsl.b (yr), RpsBa
92-30 PSH-87 rpsHil, rpsHi2, ps2  (yr2), Rps4(Yr4) +rpsHF,  rpsEml, Yri, Yr2 -
Rpsl.c, Rpsl.b (yr), RpsBa rpsEm2, Rps4(Yrd)+ rpsAst,
rpsVal,rpsVa2, rpsTrl,rpsTr2,
Rps3 (yr3), rpsl5
92-31 PSH-51 rpsHil, rpsHi2, rps2 (yr2) Rps4(Yrd),rpsHF, rpsEml, - S
rpsEm2, Rps4(Yr4)+ rpsAst,
rpsVal,rpsVa2, rpsTrl,ipsTr2,
Rpsl.c, Rpsl.b (yr), Rps3 (yr3),
rpsl5, RpsBa
92-34 PSH-88 rpsHil, rpsHi2, rpsTrl,rpsTr2,  Rps4(Yrd4) +rpsHF,  rpsEml, Yr2 -
RpsBa rpsEm2, Rps4(Yr4)+ rpsAst,
rpsVal,rpsVa2, rps2  (yr2),
Rpsl.c, Rpsl.b (yr), Rps3 (yr3),

rpsl5
92-36 PSH-89 rpsHil, rpsHi2, Rpsl.b (yr), Rps4(Yrd) +rpsHF, rpsEml, - -
RpsBa rpsEm2, Rps4(Yrd)+ rpsAst,

ps2  (yr2), rpsTrl,rpsTr2,
Rpsl.c, Rps3 (yr3), rpsl5
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For characteristics of isolates see Tables 2 and 3.
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