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Table 1- Specifications of the location of collection of stem rust isolates by province, town and relevant ecological climate

s < ol o S5l S) aals)
Isolate code Province Town Ecological zone
94-1 ol RS Jlad Cgbse 5 p S palil
Golestan Gorgan Northern Warm and Humid Zone
94-3 Ol s Sl osia Saa g o S alil
Khozestan Ahvaz Southern Warm and Dry Zone
94-15-1 olole oIS Jla Cgbse 5 p S malil
Mazandaran Kelardasht Northern Warm and Humid Zone
94-22 S olaaludl S50 =0l rans S )
East Azarbaijan Samiran- horand Cold Zone
94.31 ot Olaab,dl sl 3 e palll
West Azarbaijan Oshnavieh-Naghadeh Cold Zone
94-50-1 o olaaludl BELLSTIS 3 )
East Azarbaijan Kaleibar-Ahar Cold Zone

(CIMMYT) cisass 38 50 ja oudi aud g3 auiS slacl g3 (50 i Ciladudio Y Jgaa

Table 2- Pedigree characteristics of wheat genotypes produced in CIMMYT center

pd
©

Pedigree

ook
1 BEZOSTAYA
2 JI5418/MARAS//KAMB1*2/KUKUNA
3 SPARTANKA*2/4/SERI.1B*2/3/KAUZ*2/BOW//KAUZ
4 BONITO-36/BILINMIYEN96.55
5 SKIPHYANKA*2//WBLL1*2/KUKUNA
6 N87V107/BETTY/4/1D800994W/VEE//FO00K/3/PONY/OPATA
7 KS96WGRC39/JAGGER/3/ABI 86*3414/X84W063-9-39-2//KARL92
8 AGRI/NAC//ATTILA/3/DORADE-6
9 F885K1.1/SXL/3/OMBUL/A1IAMO//MV11/4/BONITO-36
10 AGRI/NAC//ATTILA/4/ERIT58-87//KS82W409/SPN/3/KRC66/SERI
11 JCAM/EMU//DOVE/3/JGR/4/THK/S/ATAYIGALVEZ87/6/BLOYKA
12 PRL/2*PASTOR//N566/0K94P597(0K03522)
13 SAULESKU #44/TR810200//1ZGI
14 87-461 A 63-555/4/ERIT58-87//KS82W409/SPN/3/KRC66/SERI
15 MV-PANTALIKA
16 ATTILA*2/PASTOR//OK95553/0K92403(0K03318)/3/KS970274
17 SERI.1B*2/3/KAUZ*2/BOW//KAUZ/4/NALIM-3/5/ATAYIGALVEZ87
18 ALPU01/4/338-K1-1//ANB/BUC/3/KIRGIZ
19 SPARTANKA/KUKUNA
20 MERC/4/BJY/COC//PRL/BOW/3/FRTL/5/MRS/CI14482//Y MH/HY S/3/H84160/4/RMN//F12.71/JUP
21 SHARK/F4105W2.1//AUS 4930.7/2*PASTOR/3/ORKINOS-1
22 KAMBARA1/KALYOZ-17
23 YUBILEINAYA75/3/AGRI/BJY//VEE/4/SAULESKU #26/PARUS
24 F02150G6-102
25 ES14/SITTA//AGRI/NAC/3/MV18-2000/4/PYN/BAU
26 87-461 A 63-555//SAULESKU #26/PARUS/3/AGRI/NAC//ATTILA
27 ZCL/3/PGFN//CNO67/SN64/4/SERI/5/UA.2837/6/ATTILA/3*BCN/7/ZARGANA-6
28 87-461 A 63-555//SAULESKU #26/PARUS/3/BONITO-36
29 DORADE-5/3/SHI#4414/CROWS"//GK SAGVARI/CA8055
30 WIM930363/0OR9900553
31 Morocco (Susceptible control)
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Table 3. Ineffective / effective pattern of Sr resistance genes for P.graminis f. sp. tritici used in the evaluation of resistance of
wheat genotypes

wlia S 3 ol el Ssent slag3/ Sse slags
Isolate code race Province Town Ineffective genes / Effective genes
.y L Sr5, 6, 7a, 7b, 8a, 8b, 9a, 9b, 9d, e, 9g, 10, 12, 14, 15, 16, 17, 18,
94-1 TKTTF G:Iestan G%rgan 19,20, 21, 23, 25, 28, 29, 30, 32, 34, 36, 37, 38, Tmp, Mcn / Srl1,

13,22, 24, 26, 27, 31, 32, 33, 35, 39, 40

s A oal Sr5, 6, 7a, 7b, 8a, 8b, 9a, 9b, 9d, 9e, 9¢g, 10, 11, 12, 14, 15, 16, 17
94-3 TTTTF Kuhozer:n A)hf/;z 18, 19, 20, 21, 23, 25, 28, 29, 30, 32, 34, 35, 36, 37, 38, Tmp, Mcn
/ Sr13, 22, 24, 26, 27, 31, 32, 33, 39, 40

il ona S Sr5, 6, 7b, 8a, 8b, 9a, 9b, 9d, 9e, 9¢, 10, 11, 12, 13, 14, 15, 16, 17,
94-15-1 PTRTF M:Z;nd’aran kQZJasm 18, 19, 20, 25, 27, 28, 29, 34, 35, 36, 37, 38, 39, Tmp, Mcn / Sr7a,
21, 22, 23, 24, 26, 30, 31, 32, 33, 40

Sr5, 6, 7a, 7b, 8a, 8b, 9a, 9b, 9d, e, 9g, 10, 11, 12, 14, 15, 16, 17,

94-22 prsTe S dlmbol S g9, 20,23, 28, 30, 34, 36, 37, Tmp, Men / SriT, 13, 21, 22, 24,
i 25,26, 27, 29, 31, 32, 33, 35, 38, 39, 40

. sy ST5,6,7a, 7b, 8a, 8b, 9a, 9b, 9d, 9e, 9g, 10, 11, 12, 14, 15, 16, 17,

94-31 TTRTF Wfs’t‘:zé;b;_an Oshnavieh 18, 19, 20, 21, 23, 28, 29, 33, 34, 35, 36, 37, 38, Tmp, Mcn / Sr13,
i Naghadeh 22,24, 25, 26, 27, 30, 31, 32, 33, 39, 40

e .« Sr5.6,7a7b,8a 8b, 9, 9b,9d, %, 9g, 10, 12, 14, 15,16,17 18,

04501 TKSTF  odolebs s 19, 20, 21, 23,28, 29, 30, 34, 35, 36, 37. 38, Tmp, Mcn / SrLl, 13,

East Azarbaijan Kaleibar-Ahar 22.24. 25 26. 27, 31, 32, 33, 39, 40

P.graminis f. sp. tritici (sLaal5s a3 Cuead auiS slACi g3 3 (H94S (50,99 9 q_S..\‘9.ﬂ ot Olhs S g0 il yl g da i - ¥ gaa
Table 4. Combined analysis of variance for infection type and latent period in wheat genotypes to P.graminis f. sp. tritici races

Sl b a9 Sl oSike
GJUT Ms
S.ov Df Sasll s OS850
Infection type (IT) Latent period (LP)
oI5 5 3.92 2.767
Race
SIS/ al5s 12 0.98 0.84
Error (1)
@S 835 30 25.73" 28.53"
Genotype
A5 x S5 150 8.89™ 9.63"

Genotypex Race

s 360 1.36 1.12
Error (2)
CV% =louis co i 10.37 9.78

Qi w50 S g iy Jlaa] w5 ol e ST e g
*Significant level of 5% ** Significant level of 1% ns. Not significant
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Table 5- Values of infection type and latent period of wheat genotypes to P.graminis f. sp. tritici

o lach Al TKTTF TTTTF PKSTC TTRTF PTRTF TKSTF
VLYY Race
No.
IT LP IT LP IT LP IT LP IT LP IT LP
@ $o098 i $0098 i $0099 G $0,99 $Sagll g $0,99 i S99
Sasll O9es Saoll O9es Saoll Oges Saoll Oges Oges Sl O9es

1 3 9 3+ 8 3+ 8 3 9 3+ 8 3+ 8
2 3 9 3 9 3- 9 3 9 3 9 3- 9
3 3 9 3 9 2+ 10 2+ 11 2+ 11 2+ 11
4 l 13 1 14 1+ 12 2- 12 2- 12 1 13
5 1 13 ; 14 ; 14 ; 14 0 14 ; 14
6 0; 14 0 14 0 14 0; 14 0 14 0 14
7 0 14 0 14 0; 14 0 14 0 14 0; 14
8 0; 14 1 14 ; 14 1 14 0 14 1 14
9 1 13 1+ 13 1+ 12 1 14 0 14 1 13
10 3 9 3 9 2+ 10 2+ 11 2+ 11 2+ 11
11 ; 14 ; 14 ; 14 ; 14 1 13 ; 14
12 3- 10 3- 10 2 11 2 12 2 13 3- 10
13 1 13 1 14 1 14 1 13 1 13 1 13
14 ; 14 1 14 0 14 ; 14 1 13 1 14
15 3 9 3 8 3 9 3 9 3 9 3 9
16 0 14 0 14 0; 14 0 14 0 14 0 14
17 0 14 0; 14 0 14 0; 14 0 14 ; 14
18 0 14 0 14 0 14 0 14 0 14 0 14
19 3 9 3 8 3- 10 2+ 10 2 12 2+ 11
20 0 14 0 14 0 14 0 14 0 14 0 14
21 ; 14 1 14 ; 14 ; 14 0 14 1 14
22 i1 14 ; 14 ; 14 1 14 0 14 ; 14
23 3 9 3 9 2 11 2+ 11 2 12 2+ 10
24 3 9 3 9 2 11 2+ 11 2 12 2+ 10
25 0; 14 0 14 0; 14 0; 14 0 14 0 14
26 ; 14 ; 14 ; 14 ; 14 ; 14 ; 14
27 0 14 0; 14 0 14 0; 14 ; 14 0 14
28 0 14 0; 14 0; 14 0; 14 ; 14 0 14
29 0; 14 0 14 0 14 0 14 ; 14 0; 14
30 3 9 3 9 2+ 10 2 11 2 12 2+ 10
31 3+ 8 4 7 3+ 8 4 8 4 8 3+ 8
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Figure 1- Dendrogram obtained from the analysis of cluster of genotypes to P.graminis f. sp. tritici using the Ward method
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Abstract

Stem or black rust caused by Puccinia graminis f. sp. tritici (Pgt) is one of the most destructive wheat
diseases in the world, including Iran. Investigation of virulence factors on wheat resistance genes, identification
of resistance sources to stem rust among host genotypes and determination of effective resistance genes in
resistant wheat genotypes are the requirements of using genetic resistance (production of resistant cultivars) as
the most efficient and healthy way to control this disease. To assess the seedling resistance of 30 wheat
genotypes, which produced CIMMYT Center (International Maize and Wheat Improvement Center), and
introduced as resistance sources to stem rust was investigated with six different Pgt races base on randomized
complete block design with three replications. Race analysis of Pgt isolates was done to identify of their
virulence on resistance genes (Sr) of stem rust at the greenhouses of the cereal section of the Seed and Plant
Improvement Institute. The results indicated that the races were TKTTF, TTTTF, PKSTC, TTRTF, TKSTF and
PTRTF. Genotypes carrying the genes Sr22, Sr24, Sr26, Sr31, Sr32, Sr33 and Sr40 were resistance against all
the Pgt races, and are introduced as the differential cultivars with effective Sr resistance genes. Genetic
resistance components including infection type and latent period for each genotype were recorded under
greenhouse conditions. The results of the genetic resistance components showed the existence of phenotypic
variation in the response of genotypes to stem rust races. Resistant genotypes identified in this study (genotypes
4,5,6,7, 8,09, 11, 13, 14, 16, 17, 18, 20, 21, 22, 25, 26, 27, 28 and 29) can be used as seedling resistance
resources in national wheat breeding programs for genetic resistance to stem rust in different climates of the

country.

Keywords: Genotype, Phenotypic variation, Stem or black rust, Seedling sources of resistance, Virulence.
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