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Extended Abstract

Background: Identifying disease-resistant lines for release or use in crosses is considered part of
the goals of wheat breeding programs. Stem rust disease of wheat, caused by Puccinia graminis
f. sp. tritici, is one of the diseases of this crop that has been a threat to wheat production since the
past. Unlike bread wheat, no specialized and specific study has been conducted or published on
durum wheat resistance to stem rust in Iran. In this study, 20 elite lines obtained from each of the
country's durum wheat breeding programs, including temperate-2015, warm-2015,
temperate-2016, and warm-2016, were evaluated for disease resistance at seedling and adult-plant
stages.

Methods: To investigate seedling resistance, three sets of experimental lines, including
temperate-2015, warm-2015, and temperate-2016, were evaluated against four isolates/races of
stem rust pathogen, P. graminis f. sp. tritici, at the seedling stage in the greenhouses of Cereal
Research Department, Seed and Plant Improvement, Karaj, Albprz Province, Iran. Seeds of wheat
lines were sown in pots containing a mixture of ordinary soil and peat moss (70% and 30%,
respectively). After 10 days, when the first leaf of the seedlings developed well, they were
inoculated separately using the isolates/races of the pathogen. The pots containing the inoculated
plants were kept in a dark room at a temperature of 18 + 2 °C and near-saturated humidity for 24
hours and then transferred to a greenhouse at a temperature of 22 + 2 °C with 16 hours of light
per day. After 14 days, infection types of the inoculated plants were recorded on a 0—4 scale. To
conduct adult-plant studies, the 2015 lines were sown during two crop years 2015-16 and
2016-17, and the 2015 lines were sown during two crop years 2016-17 and 2017-18 in late winter
at the Kelardasht Cereal Research Station, Kelardasht, Mazandaran Province, Iran. Seven grams
of seeds from each line were sown in a one-meter row with a distance of 20 cm from the adjacent
row. While the lines from 2015 were evaluated under natural infection conditions and artificial
inoculations in the first and second years of the experiment, respectively, the lines from 2016
were evaluated in both years of the experiment under artificial inoculations. Artificial inoculations
were carried out at early-heading wheat stage using the fungus isolate 94-32 (TTTTF race)
previously collected from the Kelardasht region and increased in the greenhouse after purification.
Inoculation was carried out by spraying a mixture of fungal spores and talc powder using a
backpack sprayer. The severity of the disease was recorded at the end of the wheat soft dough
stage (the color of the stems changed from green to straw color) according to the percentage of
stem coverage by stem rust lesions on a scale of 0-100. Simultaneously, wheat response to
infection was recorded, i.e., determining the infection types of resistance (R), moderate resistance
(MR), modereate susceptibile (MS), and susceptibile (S). For data analysis, infection types 0, 1,
and 2 (low infection types) were regarded as resistance, and infection types 3 and 4 (high infection
types) were considered susceptibility, according to the method mentioned for disease assessment
at the seedling stage. In terms of resistance at the adult-plant stage, lines with disease severity of
30 or less, provided that they were not accompanied by the susceptibility infection type (S), were
considered selectable lines.
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Results: Results of the evaluation of all four sets of experimental lines against different
isolates/races of the pathogen at seedling stage indicated diversity in the reaction of all four sets
of these lines. Based on these results, nine lines (DM-94-1, DM-94-15, DM-94-20, DM-95-18,
DM-95-19, DW-94-6, DW-94-8, DW-94-15, and DW-94-16) showed resistance to all four
isolates/races of the pathogen, 17 lines were susceptible to them, and the remaining lines were
resistant to three, two, or one isolate/race. Given that no virulence was observed on any of the
four resistance genes Sr24, Sr26, Sr32, and Sr40 by the four isolates/races used, the resistance of
the nine lines mentioned against these isolates/races could have been caused by one or more of
these genes or other unknown resistance genes. Based on the results of adult-plant studies, wheat
lines of temperate-2015 and warm-2015, evaluated for their first year (2015-016) under natural
disease infection, had a relatively low disease level, and it was possible to find lines with
acceptable disease levels for selection. In the second year of the experiment of 2015 lines (2016-
017) and in both years of the study of 2016 lines (2016-17 and 2017-18) that the experiments
were conducted under artificial disease infection, the disease level of all the experimental lines
was very high without any significant difference. Even though a significant number of
experimental lines showed resistance to one or more isolates collected from Kelardasht at the
seedling stage under greenhouse conditions, none of them had sufficient resistance to the disease
at the adult-plant stage. This is probably due to the presence of different races at the time of the
adult-plant stage in the Kelardasht region compared to the races used under greenhouse
conditions.

Conclusion: Although a significant number of durum wheat lines had high resistance to one or
more races of the stem rust pathogen at the seedling stage, given the high susceptibilty of these
lines to the races of the fungus prevalent in the adult-plant experiment station (Kelardasht), it is
clear that these lines do not have sufficient resistance to more races of the pathogen. Given this
and the history of the epidemics of the disease on durum wheat by some races in some parts of
the world, in case of a possible epidemic of the disease in Iran, it will be necessary to consider
preparation for chemical control, in addition to relying on genetic resistance.

Keywords: Adult-plant resistance, Artificial inoculation, Epidemics, Seedling resistance,
Susceptibility
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Table 1. Characteristics of durum wheat elite lines of the moderate agro-climate zone in 2015 (ERDYT-M-94) and

their reactions to stem rust at the seedling stage in the greenhouse and at the adult-plant stage under field
conditions in Kelardasht, Mazandaran

pas oY 0 o cilises glaalflaalie 4 Cos (glamals 1] JolS el 25T
Wheat line Pedigree Seedling reactions to different isolates/races Argglctt'i%f;n
94-32 94-15 95-31 95-2
(ITTTF) __ (PTRTF) _ (TKTTF) _ (TTKTK) 139 13%
DM-94-1 Dena (Durum wheat commercial cultivar check) 2+ 1+ ;1 1+ l(I){M 90S
DM-94-2 Parsi (Bread wheat commercial cultivar check) 3 3 3 2- 3%M 90S
GUANAY*2/4/CHEN 1/TEZ/3/GUIL//CIT71/C 30M
DM-94-3 1I/5/SOMAT 4/INTER 8/6/SOOTY 9/RASCO 2 2- ;1 3- R 90S

N 37//TILO 1/LOTUS 4
CLAUDIO/7/ECO/CMHT76A.722//BIT/3/ALTA

R
DM-94-4 84/4/AJATA 2/5/KJOVE 1/6/MALMUK 1/SE 3 2 3 4 30MS 90S
RRATOR 1/8/HUBEI/3*SOOTY 9/RASCON
37/3/CRAKE 10/RISSA
1A.1D 5+1-
06/3*MOJO//RCOL/3/SNITAN/SOMAT 3//FU
LVOUS 1/MFOWL 13/10/AVILLO 1/3/CAN 4 4 3
ELO 8/SORA/2*PLATA 12/9/USDAS595/3/D6
7.3/RABI//CRA/4/ALO/S/HUI/YAV 1/6/ARDE
NTE/7/HUI/'YAV79/8/POD 9
ARMENT//2*SOOTY 9/RASCON 37/4/CND 4 4 1 4 30MS 90S
O/PRIMADUR//HAI-OU 17/3/SNITAN
PLATA 6/GREEN 17/3/CHEN/AUK//BISU*2/
DM-94-7 S/PLATA 3//CREX/ALLA/3/SOMBRA 20/4/S 4 3+ 3 4 80S 90S
ILVER 14/MOEWE
PLATA 10/6/MQUE/4/USDAS73//QFN/AA 7/
3/ALBA-
D/5/AVO/HUI/7/PLATA 13/8/THKNEE 11/9/
DM-94-8 CHEN/ALTAR 4 3+ 3 4 90S 90S
84/3/HUI/POC//BUB/RUFO/4/FNFOOT/10/GR
EEN 32/CHEN 7//SILVER 14/3/DIPPER 2/B
USHEN 3/4/SNITAN
GODRIN/GUTROS//DUKEM/3/THKNEE 11/4
/DUKEM 1//PATKA 7/YAZI 1/3/PATKA 7/
YAZI 1/5/AJAIA 12/F3LOCAL(SEL.ETHIO.1
35.85)//PLATA 13/3/ADAMAR
WID22248/10/LD357E/2*TC60//J069/3/FGO/4
/GTA/5/SRN 1/6/TOTUS/7/ENTE/MEXI 2//H
UI/4/YAV 1/3/LD357E/2*TC60//J069/8/SOM
DM-94-10 BRA 20/9/JUPARE C 2C 2- 3 2+ 908 90S
2001/11/PORTO 6/GREEN 38/3/SOMAT 3/P
HAX 1/TILO 1/LOTUS 4
CLAUDIO/10/PLATA 10/6/MQUE/4/USDAS57
3//QFN/AA 7/3/ALBA-
D/5/AVO/HUI/7/PLATA 13/8/THKNEE 11/9/
CHEN/ALTAR 84/3/HUI/POC//BUB/ RUFO/4/ 3
FNFOOT/11/AJAIA 12/F3LOCAL(SEL.ETHI
0.135.85)//PLATA 13/3/POD 9/4/RASCON 3
7*2/TARRO 2/5/SORA/2*PLATA 12/SOMA
3

DM-94-5 2+ 708 90S

DM-94-6

DM-94-9 3+ 2- 3 2 50MS 90S

DM-94-11 2- 3 3 70MS 90S

T
MERIDIANO/3/SOMAT 3/PHAX 1/TILO 1/
LOTUS 4/5/TATLER 1/TARRO 1/3/CANEL 4 3
O 8//SORA/2*PLATA 12/4/ARMENT//SRN 3
/NIGRIS 4/3/CANELO 9.1
AJAIA 12/F3LOCAL(SEL.ETHIO.135.85)/PL
ATA 13/3/SOMBRA 20/4/SNITAN/5/SOMAT
DM-94-13 4/INTER 8/6/SOMO/CROC 4//LOTUS 1/3/K 3+ 4 3 3 70MS 908
ITTI/4/JUPARE C 2001

DM-94-14  SOOTY_9/RASCON_37//GUAYACAN INIA 4 4 1+ 1+ M 908

STOT//ALTAR
84/ALD/3/THB/CEP7780//2*MUSK 4/6/ECO/
CMH76A.722//BIT/3/ALTAR 2C
84/4/AJATA 2/5/KJOVE 1/7/RASCON 37/2*T
ARRO 2/4/ROK/FGO//STIL/3/BISU 1/5/MAL
MUK 1/SERRATOR 1
PLATA 10/6/MQUE/4/USDAS73//QFN/AA 7/
3/ -

ALB
D/5/AVO/HUI/7/PLATA 13/8/RAFI97/9/MAL
MUK 1/SERRATOR 1/10/ARMENT//SRN 3 3 4 1
/NIGRIS 4/3/CANELO 9.1/11/SHAG 21/DIPP
ER 2//PATA 2/6/ARAM 7//CREX/ALLA/5/E
NTE/MEXI 2//HUI/4/YAV 1/3/LD357E/2*TC

60//J069
AJAIA 12/F3LOCAL(SEL.ETHIO.135.85)//PL
ATA 13/3/SOMAT 3/4/SOOTY 9/RASCON 10M
DM-94-17 37/5/1A.1D 5+10- 3 3 1 2+ R 90S
6/3*MOJO//RCOL/4/ARMENT//SRN 3/NIGRI
S 4/3/CANELO 9.1
ISLOM 1/DUKEM 2//TARRO 3/5/CREX//BO
Y/YAV 1/3/PLATA 6/4/PORRON 11/6/YAZI

DM-94-12 3+ 2 60S 90S

DM-94-15 2+ 1 2 1M 905

DM-94-16 1+ 40MS 90S

DM-94-18 1/AKAKI 4/SOMAT 3/3/AUK/GUIL//GREE 3 3+ 3 4 AM 905
N/7ITOSKA 26/RASCON 37//SNITAN/4/AR
MENT//SRN 3/NIGRIS 4/3/CANELO 9.1
DM-94-19 DW-92-6 . 2 2 3 708 908
DM-94-20 DW-92-17 2+ 2- 2- 2+ Z%M 908
21 Morocco (Susceptible check) 4 3 3+ 3+ 100S 1008
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Table 2. Characteristics of durum wheat elite lines of the moderate agro-climate zone in 2016 (ERDYT-M-95) and

their reactions to stem rust at the seedling stage in the greenhouse and at the adult-plant stage under field
conditions in Kelardasht, Mazandaran

pas onY 0 o cilises glaalflaalie 4 Cos glaals 1] JolS el 25T
. - . . . Adult-plant
Wheat line Pedigree Seedling reactions to different isolates/races reactions
94-32 94-15 95-31 95-2
(TTTTF) __ (PTRTF) _ (TKTTF) _ (TTKTk) 3% 1397
DM-95-1 Hana (Triticum durum check) 3 2- 3 1 90S 80S
DM-95-2 Parsi (Bread wheat commercial cultivar check) 3 3 3 1 908 80S
SOOTY 9/RASCON 37//SOMAT 3.1/4/GRO
DM-95-3 2/YUAN 1//ARLIN/2*ACO89/3/JUPARE C 3 2- ;1 1 1008 708

2001
SOOTY 9/RASCON 37//SOMAT 3.1/5/GUA
YACAN

INIA/KUCUK/4/ARMENT//SRN 3/NIGRIS 4/
DM-95-4 3/CANELO 9.1/8/AVTA/ALTAR 3
84/5/CHEN/ALTAR
84/3/HUI/POC//BUB/RUFO/4/FNFOOT/6/SOR
A/2*PLATA 12//SOMAT 3/7/SOOTY 9/RAS

CON 37
BOOMER 33/ZAR/3/BRAK 2/AJAIA 2//SOL
GA 8/10/PLATA 10/6/MQUE/4/USDAS573//Q
FN/AA 7/3/ALBA-
D/5/AVO/HUI/7/PLATA 13/8/THKNEE 11/9/
DM-95-5 CHEN/ALTAR 3 2+ 3 3 908 90S
84/3/HUI/POC//BUB/RUFO/4/FNFOOT/11/AR
TICO/AJAIA 3//HUALITA/3/FULVOUS 1/M
FOWL 13/4/TECA96/TILO 1/12/SORA/2*PL
ATA 12//
P91.272.3.1/3*MEXI175//2*JUPARE C
2001/5/ARTICO/AJAIA 3//HUALITA/3/FULV
OUS 1/MFOWL 13/4/TECA96/TILO 1/6/RIS 3 1 1 q 100S 90S
SA/GAN//POHO 1/3/PLATA 3//CREX/ALLA ’
*2/4/ ARMENT//SRN 3/NIGRIS 4/3/CANELO

SOOTY 9/RASCON 37//STORLOM/5/TOSK
A 26/RASCON 37//SNITAN/4/ARMENT//SR
DM-95-7 N 3/NIGRIS 4/3/CANELO 9.1/6/RISSA/GAN 3 ;1 3 ;1 100S 90S
//POHO 1/3/PLATA 3//CREX/ALLA*2/4/AR
MENT//SRN 3/NIGRIS 4/3/CANELO 9.1
SOOTY 9/RASCON 37//SOMAT 3.1/3/SOOT
Y 9/RASCON 37//STORLOM/4/SOOTY 9/R

2- 1 1 908 708

DM-95-6

DM-95-8 ASCON 37//GUAYACAN 2+ 3 3+ 2+ 100S 90S
INIA/3/SOOTY 9/RASCON 37/LLARETA
INIA
PLATA 6/GREEN 17//SNITAN/4/YAZI 1/AK
DM-95-9 AKI 4//SOMAT 3/3/AUK/GUIL//GREEN/5/R 3 3 3 3+ 100S 90S

COL/GUANAY*2//SOMAT 3/GREEN 22
PLATA 6/GREEN 17/3/CHEN/AUK//BISU*2/ 70MS
DM-95-10 S/PLATA 3//CREX/ALLA/3/SOMBRA 20/4/S 3 1 3 3 100S S
ILVER 14/MOEWE
P91.272.3.1/3*MEXI175//2*JUPARE C
2001/5/PLATA 6/GREEN 17//SNITAN/4/YAZ
1 1/AKAKI 4//SOMAT 3/3/AUK/GUIL//GRE
DM-95-11 EN/6/D94528/2*JUPARE C 3 4 4 4 908 80S
2001/5/TARRO 1/TISOMA 2//TARRO 1/3/C
(0] DUCK 2/ALAS//4*COMB
DUCK 2/4/SHAG 9/BUTO 17
MAALI/5/LOTUS 5/SORD 1/3/CANELO 8//S
DM-95-12 ORA/2*PLATA 12/4/YAZI 1/AKAKI 4//SOM 3 2+ 3 ;1 100S 70S
AT 3/3/AUK/GUIL//GREEN
SCRIP 1//DIPPER 2/BUSHEN 3/4/ARMENT/

DM-95-13 /SRN 3/NIGRIS 4/3/CANELO 9.1 3 3 3 i1 1008 808
1A.1D 5+1-
DM-95-14  06/3*MOJO/RCOL/3/SOMAT 3/PHAX 1//TI 3+ 3+ 4 3+ 100S 708
LO 1/LOTUS 4
PLATA 6/GREEN 17/3/CHEN/AUK/BISU*2/
DM-95-15  5/PLATA 3//CREX/ALLA/3/SOMBRA 20/4/ 3 3 3+ 3+ 100S 1008
TAMAROU/8/R143/RUFF//STIL/3/Y AV79/4/S
DM-95-16 HWA/MALD/5/ALTAR 2 2- 3 )1 100S  80S
84/6/TILO 1/LOTUS 4/7/CAMAYO
ADAMAR 15/ALBIA 1/ALTAR SOMS
DM-95-17  84/3/SNITAN/I0/PLATA 10/6/MQUE/4/USDA 2 2 3 1 1008 ;
573//[QFN/AA 7/3/...
WID22202/5/TOSKA 26/RASCON 37/SNITA
DM-95-18  N/4/ARMENT/SRN 3/NIGRIS 4/3/CANELO I+ 2 2+ 1 8OMS 708
9.1/6/...
SOOTY 9/RASCON 37//JUPARE C
DM-95-19  2001/6/PLATA 6/GREEN 17/3/CHEN/AUK// 2 2+ 1+ 1+ 90S 608
BISU/5/PLATA 3.
ZHONG
ZUO/2*GREEN 3//SORA/2*PLATA 12/10/PL
DM-95-20  “ATA"10/6/MQUE/4/USDA573//QFN/AA 7/3/ 3 2+ 2 1 9S80S
21 Morocco (Susceptible check) 4 3 3 3+ 100S 908
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Table 3. Characteristics of durum wheat elite lines of the warm agro-climate zone in 2015 (ERDYT-W-94) and their

reactions to stem rust at seedling and adult-plant stages in the greenhouse and field conditions, respectively,
in Kelardasht, Mazandaran

pas Y 0 cilises sl laaglis 4 Cons glizals 28T o8 ols 25T
Wheat line Pedigree Seedling reactions to different isolates/races Ar(églctt-‘%lﬁsnt
94-32 94-15 95-31 95-2

(ITTTF) __ (PTRTF) _ (TKTTF) _ (TTKTK) 1395 1396
DW-94-1 Shabrang (Durum wheat commercial cultivar check) 3 - - - 10MR 100S
DW-94-2 Mehreghan (Bread wheat commercial cultivar check) 3- - - - 30MS 100S

AJAIA 12/F3LOCAL(SEL.ETHIO.135.85)//PLATA

DW-94-3 13/3/SOMBRA 20/4/SNITAN/5/SOMAT 4/INTE 4 3 3 4 90S 100S

R 8/6/GUAYACAN INIA/POMA 2//SNITAN
AJAIA 12/F3LOCAL(SEL.ETHIO.135.85)/PLATA
DW-94-4 13/3/GUANAY/4/SOMAT 3/PHAX 1/TILO 1/L 3 2- 1+ 1 20MR 100S
OTUS 4/5/CAMON 5/HUI/YAV79
AJAIA 12/F3LOCAL(SEL.ETHIO.135.85)/PLATA
13/3/PLATA 6/GREEN 17/4/SOOTY 9/RASCON
37/9/USDA595/3/D67.3/RABI//CRA/4/ALO/5/HUI
DW-94-5 /YAV 1/6/ARDENTE/7/HUI/YAV79/8/POD 9/10/Z 4 3 3 3 70MS 100S

HONG
ZUO/2*GREEN 3//SORA/2*PLATA 12/3/SOMAT
4/ 8

INTER
ARMENT//SRN 3/NIGRIS 4/3/CANELO 9.1/10/P
LATA 10/6/MQUE/4/USDAS573//QFN/AA 7/3/AL

BA-
D/5/AVO/HUI/7/PLATA 13/8/THKNEE 11/9/CHE
N/ALTAR 2 2 2+ 1 50MS 90S

84/3/HUI/POC//BUB/RUFO/4/FNFOOT/1 I/R143/R
UFF//STIL/3/YAV79/4/SHWA/MALD/5/ALTAR

84/6/TILO 1/LOTUS 4
GUANAY/HUALITA/10/PLATA 10/6/MQUE/4/US

DAS73//QFN/AA 7/3/ALBA-
D/5/AVO/HUI/7/PLATA 13/8/THKNEE 11/9/CHE
N/ALTAR 3
84/3/HU/POC//BUB/RUFO/4/FNFOOT/11/STOT//
ALTAR 84/ALD/3/PATKA 7/YAZI 1
GODRIN/GUTROS/DUKEM/3/THKNEE 11/4/DU
KEM 1/PATKA 7/YAZI 1/3/PATKA 7/YAZI 1/5 »c
JAJAIA 12/F3LOCAL(SEL.ETHIO.135.85)/PLAT
A 13/3/ADAMAR

BICHENA/AKAKI 7/4/LIS 8/FILLO 6/3/FUUT/H
ORA/JOR/5/YAZI 1/AKAKI 4//SOMAT 3/3/AUK/
DW-94-9  GUIL/GREEN/6/RASCON 33/TISOMA 2/3/CAN 4 4 3 4 70MSS 908

ELO 8//SORA/2*PLATA 12/4/SOMAT 4/INTER

8

AJAIA 12/F3LOCAL(SEL.ETHIO.135.85)/PLATA
13/3/PLATA 6/GREEN 17/4/SOOTY 9/RASCON
37/9/USDA595/3/D67.3/RABI//CRA/4/ALO/5/HUI
DW-94-10  /YAV 1/6/ARDENTE/7/HUI/'YAV79/8/POD 9/10/Z 3+ 3 3 3+ 708 100S
HON

ONG
ZUO/2*GREEN 3//SORA/2*PLATA 12/3/SOMAT
4/INTER 8
SOOTY 9/RASCON 37/3/SOOTY 9/TARRO 1//A
JAIA 2/10/PLATA 10/6/MQUE/4/USDA573//QFN/
AA 7/3/ALBA-
D/S/AVO/HUI/7/PL%£L}FXE;{/THKNEE 11/9/CHE 4 3 3 4 70MSS 100S
84/3/HUI/POC//BUB/RUFO/4/FNFOOT/11/RISSA/
GAN//POHO 1/3/PLATA 3//CREX/ALLA/4/JUPA
RE C 2001/5/ARMENT//SRN 3/NIGRI
ARMENT//SRN 3/NIGRIS 4/3/CANELO 9.1/10/P
LATA 10/6/MQUE/4/USDAS573//QFN/AA 7/3/AL

BA-
D/5/AVO/HUI/7/PLATA 13/8/THKNEE 11/9/CHE X
N/ALTAR

84/3/HUI/POC//BUB/RUFO/4/FNFOOT/11/R143/R
UFF//STIL/3/YAV79/4/SHWA/MALD/5/ALTAR
84/6/TILO 1/LOTUS 4
GUAYACAN
DW-94-13 INIA/POMA 2//SNITAN/4/D86135/ACO89//PORR 4 3+ 3+ 4 70MS 100S
ON 4/3/SNITAN
CBC 509
CHILE/6/ECO/CMH76A.722//BIT/3/ALTAR

DW-94-14  84/4/AJAIA 2/5/KJOVE 1/7/AJAIA 12/F3LOCAL( 3+ 4 3+ 4 60S 100S

SEL.ETHIO.135.85)//PLATA 13/8/SOOTY 9/RAS

CON 37//WODUCK/CHAM 3

PLATA 6/GREEN 17/3/CHEN/AUK//BISU*2/5/PL

DW-94-15  ATA 3//CREX/ALLA/3/SOMBRA 20/4/SILVER 1 2C 2- 1 1+ 30MS 100S
E

4/MOEWE
BUSHEN 4/TARRO 2//FOCHA 1/4/Mrfl/Stj2/3/17
DW-94-16 18/BT24//Karim-5 2C 2- 1 1 50MS 90S

DW-94-17 TOPDY_21/RASCON_33/2/Ter-1/Ysf1-3 3- 1+ 1 1 10MR 100S
DW-94-18 TOPDY 21/RASCON_33/2/Ter-1/Ysf1-7 3 1+ 20MR 80S
DW-94-19 AKAKI _7/LOTUS_4//HIMAN 9 /3/ Icamar-1-2 3- 3 4 708 100S
DW-94-20 AKAKI_7/LOTUS_4//HIMAN_9 /3/ Icamar-1-3 3 4 3+ 70MSS 1008

21 Morocco (Susceptible check) 4 3 3+ 3+ 90S 100S

DW-94-6

DW-94-7 3+ 2+ 3 20MR 90S

DW-94-8 1+ 2- 1 10MR 100S

DW-94-11

DW-94-12 2+ 3 1+ 20MR 90S

—
—_

w W
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Table 4. Characteristics of durum wheat elite lines of the warm agro-climate zone in 2016 (ERDYT-W-95) and their

reactions to stem rust at the adult-plant stage under field conditions in Kelardasht, Mazandaran

pAS ua\/ 0y Jalf oS ‘_)&.5 19
Wheat line Pedigree Adult-plant reactions
1396 1397
DW-95-1 Shabrang (Durum wheat commercial cultivar check) 100S 80S
DW-95-2 Mehreghan (Bread wheat commercial cultivar check) 100S 90S
PH896-
DW-95-3 21/5/HUBEI//SOOTY 9/RASCON 37/3/2*SOOTY 9/RASCON 37/4/SOOTY 9/RASCON 37/ 100S 80S
6/1A.1D 5+1-06/3*MOJO//RCOL/4/ARMENT//SRN 3/NIGRIS 4/3/CANELO 9.1
SOOTY 9/RASCON 37//STORLOM/5/TOSKA 26/RASCON 37//SNITAN/4/ARMENT//SRN
DW-95-4 3/NIGRIS 4/3/CANELO 9.1/6/RISSA/GAN//POHO 1/3/PLATA 3//CREX/ALLA*2/4/ARMEN 100S 80S
T//SRN 3/NIGRIS 4/3/CANELO 9.1
DW-95-5 SOOTY 9/RASCON 37//SOMAT 3.1/3/SOOTY 9/RASCON 37//STORLOM/4/SOOTY 9/RA 100S 90S
SCON 37//GUAYACAN INIA/3/SOOTY 9/RASCON 37//LLARETA INIA
MAALI/10/ALTAR 84/CMH82A.1062//ALTAR
DW-95-6 84/3/YAZI 10/4/SNITAN/9/USDAS595/3/D67.3/RABI//CRA/4/ALO/S/HUI/YAV 1/6/ARDENTE 100S 80S
/7/HUI/YAV79/8/POD 9
DW-95-7 SOOTY_9/RASCON_37//JUPARE C 2001/3/SOOTY_9/RASCON_37//GUAYACAN INIA 100S 80S
SOOTY 9/RASCON 37//STORLOM/5/TOSKA 26/RASCON 37//SNITAN/4/ARMENT//SRN
DW-95-8 3/NIGRIS 4/3/CANELO 9.1/6/RISSA/GAN//POHO 1/3/PLATA 3//CREX/ALLA*2/4/ARMEN 100S 708
T//SRN 3/NIGRIS 4/3/CANELO 9.1
CLAUDIO/10/PLATA 10/6/MQUE/4/USDA573//QFN/AA 7/3/ALBA-
DW-95-9 D/5/AVO/HUI/7/PLATA 13/8/THKNEE 11/9/CHEN/ALTAR 100S 708
84/3/HUI/POC//BUB/RUFO/4/FNFOOT/11/AJAIA 12/F3LOCAL(SEL.ETHIO.135.85)//PLATA
13/3/POD 9/4/RASCON 37/TARRO 2//RASCON 37/5/SORA/2*PLATA 12/SOMAT 3
DACK/KIWI//OSTE/3/CHENS84 1/4/MEXI75/5/NIGRIS 4/6/CANELO 8//SORA/2*PLATA 12/
DW-95-10 7/SOMAT 4/INTER 8/8/GEDIZ/FGO//GTA/3/SRN 1/4/TOTUS/S/ENTE/MEXI 2//HUI/4/YAV 100S 80S
1/3/LD357E/2*TC60//J069/6/SOMBRA 20/7/JUPARE C 2001
E90040/MFOWL 13//LOTAIL 6/3/PROZANA/ARLIN/MUSK 6/9/USDA595/3/D67.3/RABI/
DW-95-11 CRA/4/ALO/5/HUI/'YAV 1/6/ARDENTE/7/HUI/'YAV79/8/POD 9/10/TOSKA 26/RASCON 37 100S 60MSS
//SNITAN/4/ARMENT//SRN 3/NIGRIS 4/3/CANELO 9.1
ALTAR
84/STINT//SILVER 45/3/GUANAY/4/GREEN 14//YAV 10/AUK/10/CMH79.959/CHEN//SOO
DW-95-12 TY 9/RASCON 37/9/USDA595/3/D67.3/RABI//CRA/4/ALO/5/HUI/YAV 1/6/ARDENTE/7/HU 100S 708
I/YAV79/8/POD 9/11/RCOL/SHAG 23/LAPDY 25/4/ARMENT//SRN 3/NIGRIS 4/3/CANEL
0 9.1
SILVER 14/MOEWE//BISU 1/PATKA 3/3/PORRON 4/YUAN 1/9/USDA595/3/D67.3/RABI//
DW-95-13 CRA/4/ALO/5/HUI/YAV 1/6/ARDENTE/7/HUI/YAV79/8/POD 9/10/TARRO 1/2*YUAN 1/A 100S 60MSS
JATA 13/YAZI/4/ARMENT//SRN 3/NIGRIS 4/3/CANELO 9.1
BCRIS/BICUM//LLARETA
DW-95-14 INIA/3/DUKEM 12/2*RASCON 21/5/SRN 2//YAVAUS/HUI/3/RASCON 19/4/SOMAT 3/PH 1008 90S
AX 1/TILO 1/LOTUS 4
BCRIS/BICUM//LLARETA
DW-95-15 INIA/3/DUKEM 12/2*RASCON 21/5/SRN 2//YAVAUS/HUI/3/RASCON 19/4/SOMAT 3/PH 100S 708
AX 1/TILO 1/LOTUS 4
1A.1D 5+1-
DW-95-16 06/3*MOJO//RCOL/4/ARMENT//SRN 3/NIGRIS 4/3/CANELO 9.1/8/SHAG 21/DIPPER 2//P 100S 708
ATA 2/6/ARAM 7//CREX/ALLA/5/ENTE/MEXI 2//HUI/4/YAV 1/3/LD357E/2*TC60//J069/7
/ARMENT//SRN 3/NIGRIS 4/3/CANELO 9.1
1A.1D 5+1-
06/3*MOJO//RCOL/4/ARMENT//SRN 3/NIGRIS 4/3/CANELO 9.1/11/PLATA 10/6/MQUE/4/
DW-95-17 USDAS573//QFN/AA 7/3/ALBA- 1008 70S
D/5/AVO/HUI/7/PLATA 13/8/RAFI97/9/MALMUK 1/SERRATOR 1/10/ARMENT//SRN 3/NI
GRIS 4/3/CANELO 9.1
DW-95-18 BUSHEN_4/TARRO_2//FOCHA_1/4/Mrf1/Stj2/3/1718/BT24//Karim-36 100S 70MSS
DW-95-19 ZEGZAG/ALTAR 84//DIPPER_2 /3/ Ber/Lks4//Mrfl/Stj2-1 100S 80S
DW-95-20 Sebatel-1/IRAN-YT05-10-2 100S 708
21 Morocco (Susceptible check) 100S 90S
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