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Table 1. Infection types on seedling and reaction of adult plants of differential sets and near isogenic lines against wheat yellow

rust pathogen during two years monitoring in Ardabil

Final rust severity (FRS), infection type b
(IT) and coefficient of infection (CI) of
genotypes to yellow rust
a5 (IT) Lol i A FRS) ¢ ks Slg s

355 K8 4 o i 535 (Cl) (Kol

Seedling 1394 (2015) 1395 (2016)

No Genot reaction

. ypes Gene/sd (2010) FRI‘SF& Cli FRS&IT Cl
(ui’)) (\Ag;,.:.:y)) (LAOJ/QJ) J:\S\j)

(& epalS
1 Chinese 166 Yrl 1 10MSS 9 80S 80
2 Lee Yr7,22,23 8 60MSS 54 80S 80
3 Heines Kolben Yr2,Yr6 7 70MSS 63 50MSS 45
4 Vilmorin 23 Yr3Vv 1 10MR 4 20MS 16
5 Moro Yr10 7 TMR 0.4 R 0.2
6 Strubs Dikkopf YrSD 1 TMR 04 R 0.2
7 Suwon 92/Omar YrSU 7 80S 80 100S 100
8 Clement YrCle 1 5MR 2 R 0.2
9 Hybrid 46 Yrd 1 R 0.2 R 0.2
10 Reichersberg 42 Yr7+ 7 R 0.2 R 0.2
11 Heines Peko Yr2,Yr6, + 7 30MR 12 10MR 4
12 Nord Desprez YrND 5 10MR 4 R 0.2
13 Compair Yr8 5 R 0.2 20MR 8
14 Carstens V YrCV 1 R 0.2 R 0.2
15 Spalding Prolific YrSP 1 R 0.2 R 0.2
16 Heines VII Yr2+ 1 10MR 4 R 0.2
17 Federation Yr9 7 70MSS 63 50M 30
*4/Kavkaz
18 Anza YrA,Yrl8 7 50MSS 45 60MSS 54
19 Avocet ‘R’ YrA 9 90S 90 100S 100
20 Avocet ‘S” - 8 100S 100 100S 100
21 Kalyansona Yr2 9 50MSS 45 50M 30
22 Triticum speltavar ~ Yr5 1 R 0.2 R 0.2
album

23 TP1295 Yr25 7 40MR 16 80S 80
24 Yrl/6*Avocet ‘S’ Yrl 1 20MSS 18 30MSS 27
25 Yr5/6*Avocet ‘S’ Yr5 1 R 0.2 R 0.2
26 Yr6/6*Avocet ‘S’ Yr6 8 100S 100 100S 100
27 Yr7/6*Avocet ‘S’ Yr7 7 100S 100 100S 100
28 Yr8/6*Avocet ‘S’ Yr8 7 50MR 20 30M 18
29 Y1r9/6*Avocet ‘S’ Yr9 8 100S 100 100S 100
30 Yr10/6*Avocet ‘S>  Yrl0 9 R 0.2 10MR 4
31 Yrl5/6*Avocet ‘S>  Yrl5 1 R 0.2 R 0.2
32 Yrl7/6*Avocet ‘S>  Yrl7 8 40MS 32 70S 70
33 Yrl18/6*Avocet ‘S>  Yrl8 7 80MSS 72 50MSS 45
34 YrSP/6*Avocet ‘S>  YrSP 1 R 0.2 30MSS 27
35 Yr24/6*Avocet ‘S’ Yr24 8 40MS 32 100S 100
36 Yr26/6*Avocet ‘S’ Yr26 7 70MSS 63 100S 100
37 Yr27/6*Avocet ‘S’ Yr27 7 80MSS 72 100S 100
38 Yr32/6*Avocet ‘S’ Yr32 7 10MR 4 20MS 16
39 Jupataco ‘R’ Yrl8 7 30MR 12 30MR 12
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40 Fielder Yr6, Yr20 7 90S 90 90S 90
41 Lemhi Yr21 8 80MSS 73 90S 90
42 Lal Bahadur/ Yr29 7 40MSS 36 10MR 4

Pavon 1BL

43 Luke YrA3,YrA4 7 20MR 8 10MR 4

44 Parula Yr29, Yr30, 7 30MS 24 30MS 24
+1

45 Pavon 76 Yrl8,Yr29, 8 50M 30 40M 24
Yr30, +1

46 Nugaines YrA1,YrA2 7 50MS 40 50M 30

47 Cappelle Desprez Yr3a,Yrda 1 R 0.2 R 0.2

48 Hybrid de Bersee Yrl6 1 R 0.2 R 0.2

Chec  Morocco - 9 100S 100 100S 100

k

(Afshari, 2008) s Lzl  (Chen, 2005) o> oldlas julul 4 ("“f 355 K5 sobem 4 coslie sla 030

a: Resistance genes to wheat yellow rust based on the studies of Chen (2005) and Afshari (2008).
(Roelfs et al., 1992) o1, \Ken 5 585, Jig) ol » o1 glo s iD

b: Infection types based on Roelfs et al. (1992) ; 0= Immune. R= Resistant without sporulation. TMR=Trace moderately
resistant. MR= moderately resistant; small pustules surrounded by necrotic areas. M= moderately resistant to
moderately susceptible. MS= moderately susceptible; medium-sized pustules, no necrosis, but some chlorosis
possible. MSS= moderately susceptible to susceptible; medium to large sized pustules without chlorosis or necrosis. S=

susceptible; large pustules, no necrosis or chlorosis.
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Figure 1. Denderogram of cluster analysis of 48 wheat cultivars/lines, carrying different resistance genes, along
with susceptible check (No. 49) based on seedling and adult plant reactions to Puccinia striiformis f. sp. tritici.
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Abstract

Stripe (yellow) rust caused by Puccinia striiformis f. sp. tritici, is one of the most devastating disease of
bread wheat (Triticum aestivum) in the world. This rust disease represents a constant threat to wheat
production in several countries in Central and Western Asia (CWA). A wide range of virulent yellow rust
pathotypes is evolving in this region causing the breakdown of widely utilized sources of resistance in wheat.
Hence, the knowledge of effective resistance genes in the region will enable breeders to target those useful
genes in their breeding programs. In order to determine of effective resistance genes in Ardabil, northwest of
Iran, virulence patterns of wheat yellow rust were studied from 2015 to 2016 under the field conditions by
planting of differential sets and isogenic lines. Seedling reaction was also evaluated under field conditions in
2010. Results showed that yellow rust resistance genes Yr3V, Yr3a, Yrda, Yr4, Yr5, Yr10, Yrl5,Yrl6, YrCV,
YrSD, YrND were effective and the race-nonspecific resistance genes YrA3, YrA4, Yrl8 and Yr29 and genes
in cultivars; Parula and Pavon 76 were partial effective during the study period. Virulence was observed for
genotypes having resistance genes Yr2, Yr6, Yr7, Yr9, Yrl7, Yr20, Yr21,Yr22, Yr23, Yr24, Yr25, Yr26, Yr27,
YrSU, and YrA, and therefore, they were ineffective. Cluster analysis of genotypes based on the seedling and
adult plant reactions, showed considerable diversity among the wheat cultivars/lines studied. The Genes
found effective against yellow rust under natural conditions may be deployed singly or in combinations with
durable resistance genes to develop high yield resistant wheat cultivars in wheat growing areas that yellow
rust races have the same virulence pattern to the prevalent race/s of Ardabil.

Keywords: Wheat, stipe rust, virulence, effective resistance genes, ineffective resistance genes.
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