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Table 1. List of differential lines containing resistance genes to wheat stem rust obtained from the Cereal
Research Center in Manitoba State, Canada

Code Gene Differential line Origin/Pedigree Source
1 Sr5 Mqg*10/Tc//[7*LMPG 2-1- 4-3 DKO1 Thatcher Knott 1990
2 Sr21  T.monococcum/8*LMPG-6 DK13 Einkorn Cl 2433 ;icphé
3 Sr%e  K253/3*Steinwedel/8*LMPG-6 DKO08 Citr 7778/3* Steinwedel Knott 1990
4 Sr7b  Prelude*4/Cl 14165 Tflpgéfh'“ese Spring (Cl Green 1981
5 Srll  Lee/6*LMPG-6 DK37 Lee (Cl 12488) Knott 1990
6 Sr6 Kenya 58/9*LMPG-6 DKO02 MME/6*Prelude Knott 1990
7 Sr8a  Cl 14167/9*LMPG-6 DKO04 Red Egyptian/CS (Cl 14167) Knott 1990
. N . Selection from Kubanka (ClI  Fetch,
8 Sr9g  Chinese Spring*7/Marquis 2B 1516) AAEC
9 Sr36  Sr36 (Cl 12632)/8* LMPG-6 DK22 Cl 12632 T.timopheevii Knott 1990
10 Sr9b  Prelude*4//2/Marquis*6/Kenya 117A Kenya 117A ZiCFhé
11 Sr30  Selection from Webster F3:F4#6 Webster C1 3780 ;iCic’:
12 Srl7  Prelude/8*Marquis*2/2/Esp 518/9 Esp 518/9 ;iCic’:
13 Sr9a  CIl 14169/9*LMPG-6 DKO05 Red Egyptian/CS (CI 14169) Knott 1990
14 Sr9d  Hope/8*LMPG-6 DKO07 Hope/CS (CI 14177) Knott 1990
Marquis*4/Egypt Watson,
15 Sr10  W2691Srl10 Cl 17388 NAO5/2/24W2691 Sydney
SrTm Triumph 64 (ClI .
16 p CnsSrTmp 13679)/Chinese Spring Jin, USDA
Little Club/Agent (CI .
17 Sr24 LcSr24Ag 13523) Jin, USDA
18 Sr31  Sr31 (Benno)/6*LMPG-6 DK42 Kavkaz Knott 1990
19 Sr38 VPM VPM (P1 519303) USDA
20 ﬁl”v'c McNair 701 (C1 15288) Jin, USDA
21 Sr7a  P6T6 from 1979 hosts plots 175&176 Nal01/Mg6 2?:\th(’:
22 Sr8b  Barleta Benvenuto, 1986 Cl 14196 Roelfs
Fetch,
23 Sroh  RL6071/Webster Webster 46-3 AAEC
24 Sr12  Cl141753-B-Ra, 1973 gg'“ese Spring*5/Thatcher | o ering
25 Sr13  Khapstein Esrg?nde 412/Marquis*6/Kha Dyck
26 Srl4  Line A, 1980 hosts 2691*2 X Khapstein Mclintosh
27 Srl5 RL 1888 P6T6 Inc. 177*178 Prelude*2/Norka Dyck
28 Srl6  Cl 14173 from 1973 hosts 1969 USDA Thatcher/CS (Cl 14173) Loegering
29 Sr18  Marquis A Little Club/Sr18Mq Roelfs
. Williams
30 Sr19  Marquis B 94A 236-1 USDA
31 Sr20  Marquis C 94A 237-1 Williams

USDA
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32 Sr22 T. monococcum derivative Plot 1523

33 Sr25 DK 16
34 Sr26  Eagle 1979

35 Sr27  Pot 752 IT;1- to TTKSK Morden

36 Sr28 Line AD reselected IT=;

37 Sr29  RL 6046, 2009 # 776
38 Sr32  ER 5155 5-203 1995
39 Sr33  RL 5405 1995 inc

40 Sr34  RL6098 from 1993 Plot 46&47 1998

41 Sr35 RL 6099 selected 0;1 to TTKS
42 Sr37 Prel*4/Tt2 79 Inc

43 Sr39  RL 5711 from 95 GH Inc.

44 Sr40  RL 6087 08GH from 1993
45 Sr4l  WIdBt 01C 190-2

46 Sr42  Norin 40

47 Sr43  RWG 34

48 Srd4  TAF2

49 Sr45  RL 5406 CN 1754

50 Sr46  Aus 18913

51  Sr47 RWG36 11C22-9 Line 0969
52 Sr48  Arina

53 Sr50  Fed*3/Gabo*5

54 Sr51  TS1-38
55 Sr52  F09-18-11
56 Sr53  V6200-117 aka L117-5

Mq*6//Stewart*3/RL5244 Dyck

Agatha (CI
14048)/9*LMPG-6 DK16 Knott 1990
Mcintosh

WRT 238-5 Imperial Rye Roelfs
W2691/Kota select IT=;

W959 club no own Mclntosh
Prelude_/8*Marquis/2/EtioIe Dyck

de Choisy

Sr32 (C82.1 CS) Roelfs
Tetra Canthatch/T.tauschii Kerber
(RL 5288)

RL6071*5/C-77-1 Dyck

RL6071*8/G2919 = C81.42  Dyck
Prelude*4/Line W (W3563)  Dyck
MgK8*//RL 5344 (A.

spelt)/RL 5346 (T.mono) Kerber
RL6071*7/PGR6195 Dyck
Baart/Waldron Jin, USDA
Norin 40, CN 30674 PGRC
10N2088-1-2 Jin, USDA
Rouse
USDA
Tetra Canthatch/RL 5289 Kerber
Rouse
USDA
RWG 36 Klindworth
Rouse
USDA
Rouse
USDA
T3SsS. 3AL Jin, USDA
T6AS.6V#3L Jin, USDA
T5DL-5M9L-M9S Jin, USDA
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Table 2. Reaction of differential lines containing resistance genes to wheat stem rust under natural

conditions during 2016-2017

Disease severity and

Disease severity and

Code Gene infection type Code ~ Gene infection type
1 Sr5 0 29 Srl8 20MS
2 Sr21 0 30 Sr19 0
3 Sr9% 0 31 Sr20 0
4 Sr7b 0 32 Sr22 0
5 Srll 0 33 Sr25 10MS
6 Sr6 0 34 Sr26 0
7 Sr8a 10MR 35 Sr27 0
8 Sr9g 10MR 36 Sr28 0
9 Sr36 0 37 Sr29 20MS
10 Srob 0 38 Sr32 0
11 Sr30 0 39 Sr33 20M
12 Sr17 10MS 40 Sr34 20MS
13 Sr9a 0 41 Sr35 5MS
14 Sr9d 0 42 Sr37 0
15 Sr10 10MS 43 Sr39 0
16 SrTmp 30MS 44 Sr40 0
17 Sr24 0 45 Sr41 0
18 Sr31 0 46 Sr42 0
19 Sr38 0 47 Sr43 0
20 SrMcN 60S 48 Sr44 0
21 Sr 7a 10MS 49 Sr45 0
22 Sr8b 0 50 Sr46 25MS
23 Sroh 0 51 Sr47 0
24 Sri2 0 52 Sr48 10MS
25 Sr13 10MS 53 Sr50 0
26 Srl4 10MS 54 Sr51 15MS
27 Sr15 10MS 55 Sr52 10MS
28 Srl6 0 56 Sr53 0
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Table 3. Reaction of differential lines containing resistance genes to wheat stem rust under

natural conditions during 2017-2018

Disease severity and

Disease severity and

Code Gene : - Code Gene ) )
infection type infection type

1 Sr5 5MR 29 Sri8 0

2 Sr21 0 30 Sr19 0

3 Sr9e 0 31 Sr20 0

4 Sr7b 0 32 Sr22 0

5 Sril 5MR 33 Sr25 0

6 Sr6 0 34 Sr26 0

7 Sr8a 10MR 35 Sr27 0

8 Sr9g 10MR 36 Sr28 0

9 Sr36 0 37 Sr29 0
10 Srob 0 38 Sr32 20S
11 Sr30 0 39 Sr33 10M
12 Srl7 30S 40 Sr34 0
13 Sr9a 30S 41 Sr35 0
14 Sr9d 20S 42 Sr37 0
15 Sr10 @) 43 Sr39 0
16 SrTmp 40MS 44 Sr40 0
17 Sr24 0 45 Sr4l 0
18 Sr3l 0 46 Sr42 0
19 Sr38 5S 47 Sr43 0
20 SrMcN 0 48 Sr44 20S
21 Sr7a 0 49 Sr45 0
22 Sr8b 0 50 Sr46 15MS
23 Sr9h 5MR 51 Sr47 0
24 Sr12 0 52 Sr48 0
25 Sr13 10MR 53 Sr50 0
26 Srl4 10S 54 Sr51 25MS
27 Sr15 0 55 Sr52 5S
28 Sr16 0 56 Sr53 10S
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Abstract
Background and Objectives
The stem rust of wheat (Puccinia graminis f.sp. tritici) is one of the most important diseases
of wheat in Iran causing severe yield loss in some years in the case of favourable condition
for disease epidemic. In the recent years, a new race of stem rust (Ug99) and its new variants
have been emerged, which are virulent on most resistance genes, such as Sr31, Sr38, etc.,
and have potential to spread rapidly and cause severe yield loss. The Ug99 race was first
reported in 2009 from Lorestan and Hamadan provinces of Iran.
Materials and Methods
Results of a recent study conducted during 2011-2013 in Iran showed virulence on Sr36,
Sr38, SrMcN and SrTmp genes and since, these genes have been used widely in genotypes
resistant to Ug 99, there is a possibility of breakdown of these genes in Iran. Therefore,
genetic variability of pathogen should be continuously investigated and resistance sources
should be developed based on this information. For achieving this aim, 56 stem rust
differential cultivars/lines obtained from the Cereal Research Center, Manitoba State, in
Canada were planted in Ardabil Province, northwestern Iran under natural field conditions.
The seeds of each cultivar/line were planted in two rows with 1 m of length and were
irrigated every 10 days to promote disease development. Disease severity and type of
infection of each cultivar/line were recorded based on the standard protocol at late flowering
stage.
Results and Discussion
In the first year, the disease was developed only in Ardabil region. The SrMcN gene was the
most susceptible gene, however, there was no virulence on Sr5, Sr21, Sr9e, Sr7b, Srll, Sr6,
Sr36, Sr9b, Sr30, Sr9a, Sr9d, Sr24, Sr31, Sr38, Sr8b, Sro9h, Sri12, Sr16, Srl9, Sr20, Sr22,
Sr26, Sr27, Sr28, Sr32, Sr37, Sr39, Sr40, Sr41, Sr42, Sr43, Sr44, Sr45, Sr47, Sr50 ,and Sr53
genes. Other genes were moderately susceptible to virulence. In the second year, the disease
was also developed. SrMcN, Sr9h, and Sr42 genes were the most susceptible genes.
However, no virulence was observed on Sr24 and Sr47 genes. The genes of Sr31 and Sr36
were resistant and susceptible, respectively. It seems that Sr36 and Sr38 genes have no
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potential to be used in breeding for achieving resistance against stem rust disease in Iran.
However, Sr24 and Sr47 genes, which were resistant in the study area, are recommended to
be incorporated in breeding wheat for obtaining resistance against stem rust disease. In
addition, Sr31, Sr26, Sr27, and Sr28 genes, which were relatively resistant in most areas,
were found to have potential to be combined with Sr24 and Sr47 genes in wheat breeding
programs.
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