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Table 1. Details of the isolates used to study the reaction of the wheat genotypes to stem rust

Isolate code  Race Origin

Ineffective/effective genes

94-32 TTTTF Kelardasht, Mazandaran

94-15 PTRTF Kelardasht, Mazandaran

95-31 TKTTF Kelardasht, Mazandaran

95-2 TTKTK  Shavour, Khouzestan

Sr5, Sr6, Sr7a, Sr7b, Sr8a, Sr8b, Sr9a, Srob, Sr9d, Sr9, Sr9g,
Sr10, Sr1l, Sr12, Sr13, Sr14, Sr15, Sr16, Sr17, Sr18, Srl9,
Sr20, Sr21, Sr27, Sr28, Sr29, Sr30, Sr33, Sr34, Sr35, Sr36,
Sr37, Sr38, SrMcN, SrTmp/Sr24, Sr25, Sr26, Sr31, Sr32,
Sr39, Sr40

Sr5, Sr6, Sr7b, Sr8a, Sr8b, Sr9a, Srob, Srod, Sr9e, Sr9g, Sr10,
Srl1, Sr12, Sr13, Sr14, Sr15, Sr16, Sr17, Sr18, Sr19, Sr20,
Sr25, Sr27, Sr28, Sr29, Sr34, Sr35, Sr36, Sr37, Sr38, Sr39,
SrMcN, SrTmp/Sr7a, Sr21, Sr22, Sr23, Sr24, Sr26, Sr30,
Sr31, Sr32, Sr33, Sr40

Sr5, Sr6, Sr7a, Sr7b, Sr8a, Sr8b, Sr9a, Srob, Sr9d, Sr9, Sr9g,
Sr10, Sr12, Sr14, Sr15, Sr16, Sr17, Sr18, Sr19, Sr20, Sr21,
Sr23, Sr28, Sr29, Sr30, Sr34, Sr35, Sr36, Sr37, Sr38, SrMcN,
SrTmp/Sr13, Sr22, Sr24, Sr25, Sr26, Sr27, Sr31, Sr32, Sr33,
Sr39, Sr40

Sr5, Sr6, Sr7a, Sr7b, Sr8a, Sr8b, Sr9a, Srob, Srod, Sr9e, Sr9g,
Sr10, Srl11, Sr12, Sr14, Sr15, Sr16, Sr17, Sr18, Sr19, Sr20,
Sr21, Sr23, Sr28, Sr29, Sr30, Sr31, Sr33, Sr34, Sr37, Sr38,
SrMcN, SrTmp/Sr13, Sr22, Sr24, Sr25, Sr26, Sr27, Sr32,
Sr35, Sr36, Sr39, Sr40
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Table 2. Characteristics of the south warm agro-climate zone elite wheat lines in 2015 (ERWYT-S-94) and their reaction to stem rust at seedling stage in the
greenhouse and adult-plant stage under field conditions in Kelardasht, Mazandaran

Wheat line  Pedigree Seedling reactions to different isolates  Adult-plant reaction during years
94-32  94-15 95-31  95-2 1395 1396
S-94-1 Chamran (Commercial check) - 1 1 3 50MS 20MS
S-94-2 Pishtaz/7/T.Aest/5/Ti/4/La/3/Fr/Kad//Gb/6/F13471/Crow" 3 2 3 3 70SMS 100S
S-94-3 Pishtaz/7/T.Aest/5/Ti/4/La/3/Fr/Kad//Gb/6/F13471/Crow" 3- 2+ 3- 3 60MSS 100S
S-94-4 Pishtaz/7/T.Aest/5/Ti/4/La/3/Fr/Kad//Gb/6/F13471/Crow" 3 2 3 3 70MSS 100S
S-94-5 Pishtaz/7/T.Aest/5/Ti/4/La/3/Fr/Kad//Gb/6/F13471/Crow" 3 2 3 3 70MS 100S
S-94-6 Pishtaz/7/T.Aest/5/Ti/4/La/3/Fr/Kad//Gb/6/F13471/Crow" 3 2 3 3 80S 100S
S-94-7 Spn/Mcd//Cama/3/Nzr/4/Passarinho/5/Yaco/2*Parus/7/T.Aest/  3- 2+ 3- 3 60MS 100S
5/Ti/4/La/3/Fr/Kad//Gb/6/F13471/Crow"
S-94-8 ATTILA/3/Vee/Nac//1-66-22/4/FIt/Tjn//Kavkaz 3 2 3 3+ 40MS 100S
S-94-9 Hahn"S"//Mj1/Lira/3/2*Rsh/4/Yaco/2*Parus/5/Hahn"S"/IMjl/  3- 2 3 3+ 70MS 80MS
Lira/3/2*Rsh
S-94-10 KAUZ/LUCO-M//PVN/STAR/3/Yaco/2*Parus/4/Pishtaz 2+ 2- 3 3 20MR 80MS
S-94-11 KAUZ/LUCO-M//PVN/STAR/3/Yaco/2*Parus/4/Pishtaz 2+ 2+ 3 3 40MS 90S
S-94-12 IRENA/BABAX/IPASTOR/4/Lfn/1158.57//Pr/3/Hahn/? 3- 1+ 3 3 70MS 90S
S-94-13 Bow"s"/Vee"s"//1-60- 2+ 2 3- 3 80S 80MS
3/5/F60314.76/MRL//ICNO79/3/KA/NAC/4/STAR
S-94-14 QUAIU/5/FRET2*2/4/SNI/TRAP#1/3/[KAUZ*2/TRAP//KAU  2- 1+ 2- 2- 60MS 40MS
S-94-15 QUAIU 3 1+ 2+ 3 70MSS 70MS
S-94-16 KACHU//WBLL1*2/BRAMBLING 3- 3- 3 3 20MR 20MR
S-94-17 BECARD #1/4/KIRITATI/3/2*SERI.1B*2//[KAUZ*3/BOW 3- - 3 3- 40MS 80MS
S-94-18 BECARD/FRNCLN 3 1+ 3 3 50MS 70MS
S-94-19 PFAU/SERI.1B//AMAD/3/WAXWING*2/4/TECUE #1 2C 2 3 3- 10MR 50MS
S-94-20 FRET2*2/4/SNI/TRAP#1/3/[KAUZ*2/TRAP//KAUZ*2/5/BO 1 1 1 3 20MR -

W/URES//2*WEAVER/3/CROC 1/AE.SQUARROSA
S-94-21 WBLL1*2/CHAPIO*2//MURGA 3- 3- 3 3 10MR 80MS
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Table 2. Characteristics of the south warm agro-climate zone elite wheat lines in 2015 (ERWYT-S-94) and their reaction to ... (Continue)

Wheat line  Pedigree Seedling reactions to different isolates  Adult-plant reaction during years
94-32  94-15 95-31  95-2 1395 1396
S5-94-22 SAUAL/WHEAR//SAUAL X 1 3- 3 10MR 30MS
S$-94-23 MUNAL #1/FRANCOLIN #1 2+ 2 3- 3 70S 80MS
S-94-24 FRNCLN/ROLFOQ7 2+ 2 3 3 20MS 60MS
S-94-25 WBLL1*2/BRAMBLING/5/BABAX/LR42/[BABAX*2/4/SNI/ 1 1 1 1 10MR 20MR
TRAP#1/3/KAUZ*2/TRAP//KAUZ
S-94-26 ATTILA*2/PBW65*2/4/BOW/NKT//CBRD/3/CBRD 2 2+ 3- 3 20MR 80MS
S-94-27 BECARD/AKURI 3- 2- 3 3- 10MR 30MS
S-94-28 Chamran-2 (Commercial check) i1 1 3 3 50MS 20MR
29 Morocco (Susceptible check) 4 4 3+ 4 90S 100S
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Table 3. Characteristics of the south warm agro-climate zone elite wheat lines in 2016 (ERWYT-S-95) and their reaction to stem rust at seedling stage in the
greenhouse and adult-plant stage under field conditions in Kelardasht, Mazandaran

Wheat line  Pedigree Seedling reactions to different isolates ~ Adult-plant reaction during years
94-32 94-15 95-31  95-2 1396 1397
S-95-1 Chamran (Commercial check) 3 i1 1 - 60MRMS 20MR
S-95-2 Zarrin/4/Hahn"S"//Mjl/Lira/3/2*Rsh/5/0mid/4/Bb/Kal//Ald/3/ 2+ 2+ 3 2+ 80S 100S
Y50E/3*Kal//Emu
S-95-3 KASYON/GENARO.81//TEVEE-1/5/ 3+ 3 3 3 80S 90S
Omid/4/Bb/Kal//Ald/3/Y50E/3*Kal//Emu/6/OASIS/ISKAUZ//4
*BCN*2/3/PASTOR
S-95-4 KASYON/GENARO.81//TEVEE-1/5/ 3+ 3 3 3 80S 100S
Omid/4/Bb/Kal//Ald/3/Y50E/3*Kal//Emu/6/OASIS/ISKAUZ//4
*BCN*2/3/PASTOR
S-95-5 Shi#4414/Crow"S"//Vee"S"/Nac/3/Opata*2/Wulp//Zrn/4/OASI 3 3 2+ X 70S 80MS

SISKAUZ//4*BCN*2/3/PASTOR
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Table 3. Characteristics of the south warm agro-climate zone elite wheat lines in 2016 (ERWYT-S-95) and their reaction to ... (Continue)

Wheat line  Pedigree Seedling reactions to different isolates  Adult-plant reaction during years
94-32  94-15 95-31 95-2 1396 1397

S-95-6 Spn/Mcd//Cama/3/Nzr/4/Passarinho/5/Yaco/2*Parus/7/T.Aest/5/ 4 3 3+ X 80S 90S
S-95-7 Alvd/Bcen//Atrak/3/m-84-17 4 3 3+ 2 70S 50MS
S-95-8 KACHU//WBLL1*2/BRAMBLING 3 2 2 X 70S 50MS
S-95-9 WBLL1*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//IKAUZ/5/BAJ 3 3 i1 2+ 70MSS 70MS
S-95-10 WBLL1*2/BRAMBLING//JUCHI/3/WBLL1*2/BRAMBLING 3 3 i1 2+ 70MSS 70MS
S-95-11 MUTUS*2/AKURI 3+ 1 i1 3 50MRMS 20MS
S-95-12 CHYAK/PAURAQ 3 3 1 1+ 40MRMS 30MS
S-95-13 WHEAR/KUKUNA/3/C80.1/3*BATAVIA/[2*WBLL1/4/QUAI 2 3 1+ 3 70MSS 90S
S-95-14 FRNCLN*2/TECUE #1 3 3 3 2+ 70MSS 30MS
S-95-15 FRET2*2/BRAMBLING//BECARD/3/WBLL1*2/BRAMBLIN 3 1 i1 2+ 70MSS 50MS
S-95-16 SUP152*2/TECUE #1 3 2+ 3 3 70MSS 40MS
S-95-17 SUP152//WBLL1*2/BRAMBLING 3 3 3 3 70MSS 70MS
S-95-18 WBLL1I/KUKUNA//TACUPETO 3+ 3 3 3 60MSS 70MS

F2001*2/6/PVN//CAR422/ANA/5/BOW/CROW//BUC/PVN/3/

YR/4/ITRAP#1
S-95-19 SUP152*2/BECARD 3 3 2+ 2+ 70MSS 40MS
S-95-20 FRNCLN*2/TECUE #1 3 3 3 3 60MS 30MS
S$-95-21 KAUZ/PASTOR//PBW343/3/KIRITATI/4/FRNCLN 4 4 3 3 80S 90S
S5-95-22 MUTUS//ND643/2*WBLL1 3 1 2+ 1 40MRMS 30MS
S-95-23 FRNCLN/3/ND643//2*PRL/2*PASTOR/4/FRANCOLIN #1 3 3 3 3 80S 80MS
S-95-24 WAXWING*2/TUKURU//2*FRNCLN 3 3 3 3 80S 60MS
S-95-25 TOB/ERA//TOB/CNO67/3/PLO/4/VEE#5/5/KAUZI6/FRET2/7/ 3+ 4 3 2+ 70S 40MS

MINO
S-95-26 SERI/BAV92//PUB94.15.1.12/WBLL1 3+ 1 ;1 1+ 70S 40MS
S$-95-27 PASTOR//HXL7573/2*BAU/3/WBLL1 3 3 3 2+ 90S 90S
S-95-28 Mehregan (Commercial check) 1 3 3 2+ 80S 80MS
29 Morocco (Susceptible check) 4 3 3 3+ 90S 100S
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Abstract
Background and Objectives
Wheat stem rust, caused by Puccinia graminis f.sp. tritici, which has caused heavy damage
to wheat in the past, is a potential threat to the production of this crop. Considering the
history of this disease in the south warm agro-climate zone of Iran and the possibility of
the disease epidemics if the environmental conditions are provided, the examination of
wheat cultivars and breeding lines to stem rust is a part of the south warm wheat breeding
program at Cereal Research Department, Seed and Plant Improvement Institute (SPII). In
this way, it is tried to increase the resistance of wheat cultivars that are going to be
introduced in this zone.
Materials and Methods
The present study was carried out to determine the reaction of 56 elite wheat lines of the
south warm breeding program including 28 lines obtained from the program in 2015
(named ERWYT-S-94) and 28 other lines from 2016 (named ERWYT-S-95) to stem rust
at seedling and adult-plant stages. Investigating the seedling stage resistance was carried
out by determining the reaction of experimental lines to three common races of Kelardasht,
Mazandaran, and one Ug99 race collected from Shavour, Khouzestan in the greenhouse in
Karaj. Investigating the adult-plant resistance was carried out under artificial inoculations
in the field in Kelardasht during two cropping years of 2015-16 and 2016-2017 for the
ERWYT-S-94 materials and two cropping years of 2016-2017 and 2017-2018 for the
ERWYT-S-95 materials.
Results and Discussion
Based on the results of the present study, the line S-94-25, being resistant to four races of
P. graminis f.sp. tritici at seedling stage, showed high resistance to stem rust at adult-plant
stage so that the maximum disease rate of 20MR was observed for this line during the two
years of experiment. The line S-94-16 also showed high resistance against two races of
Kelardasht at seedling stage, and the disease rate at adult-plant stage was a maximum of
20MR. In addition, the line S-94-22 having resistance to three races from Kelardasht and
the line S-94-27 with resistance against two races from Kelardasht and the race collected
from Shavour at seedling stage, were less susceptible to the disease at adult-plant stage
with a maximum disease rate of 30MS. Furthermore, the line S-95-22 with resistance to



two races of Kelardasht and the Shavor race and the line S-95-12 with resistance to one
race of Kelardasht and the Shavour race at seedling stage, showed less susceptibility to the
disease at adult-plant stage with the maximum disease of 40MRMS. Due to importance of
wheat stem rust in the south warm agro-climate zone, it is necessary to transfer disease
resistance genes to new wheat lines and introduce disease resistant cultivars in this climate.
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