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Detection of Resistance Sources to Iranian Prevalent Stem Rust Races in
Commercial Wheat Cultivars
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ol 655 I (slasl a4 S glie b Lol

Slamals > 0 5> ¢.\;f Sl ) anglie b5l (1 0 oslinul Puccinia graminis f. sp. tritici ol (315) ald> jid Olasin - J >
Table 1. Characteristics of six isolates (races) of Puccinia graminis f. sp. tritici used to evaluate resistance of wheat commercial cultivars at

seedling stage

s Ghr S s Sl 2e Gl dsb o ple) A bl

Race Code Location Latitude Longitude Height Ineffective genes

TTSTC 89-70 Gorgan 36.450 54.250 6 Sr5,21,9e,7b, 11, 6, 8a, 99, 36, 9b, 30, 9a, 9d, 10, Tmp, McN
TTTTF 89-139-2 Broujerd 33.734 48.868 1513 Sr5, 21, 9e, 7b, 11, 6, 8a, 99, 36, 9b, 30, 17, 9a, 9d, 10, Tmp,38, McN
TRTFC 88-44-1 Bojnord NA* NA NA Sr5,21,9e,7b, 11, 6, 99, 36, 9b, 30, 17, 10, Tmp, McN

TTKSK (UG99) 88-4 Dasht-e- Azadegan 31.325 48.577 6 Sr5,21,9e,7b, 11, 6, 8a, 99, 9b, 30, 17, 9a, 9d, 10, 31, 38, McN
TKTTC 89-67 Sararood 34.332 47.292 1369  Sr5, 21, 9e, 7h, 6, 8a, 99, 36, 9b, 30, 17, 9a, 9d, 10, Tmp, McN
TTTTC 89-50 Gharakhil 36.489 52.771 19 Sr5,21,9e,7Db, 11, 6, 8a, 99, 36, 9b, 30, 17, 9a, 9d, 10, Tmp, McN

NA: Not available

SleMbl 45 g js p s NA
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Puccinia graminis f. sp. tritici

Table 2. Pedigree and release date of spring/facultative Iranian commercial bread wheat cultivars and their response to
Puccinia graminis f. sp. tritici at seedling and adult plant stages

[ 5] o i e dle Seedling stage  glamalS 4> 0 Adult plant stage ~ Jsl5" oS >
No. Cultivars Pedigree Rleased year TTSTC TTTTF TRTFC TTKSK* TTTTC TKTTC Tel-Hadia* Njoro* Kelardasht Karaj
T Azadi Mexp//4820/1-32-15409 1979 4 4 4 4 4 4 40S 905 708 60S
2 Ghods Rsh/5/Wt/4/Nor10/K54*2//Fn/3/Ptr/6/Omid//Kal/Bb 1989 4 4 4 4 4 4 308 903 708 403
3 Karaj | Rsh/Vin 1973 4 4 4 4 34 4 708 705 708 60S
4 Karaj 2 Omid//Fa/Th-Mt 1973 4 2+3 4 4 4 4 70S 708 60S 508
5 Navid Kirkpinar79 1990 4 4 4 4 4 I T0OMR 10S 403 20MSS
6 Rassool Veery’S#7 = Kvz/Buho’S’/ /Kal/Bb 1992 | 2- 0 4 Tp T 20MR 40S 40SMS 508
7 Tabasi Local Tand race 1951 4 2+ 4 4 4 4 80S 30MR 708 60S
g AdI2 Fr3*/MM/Mt//Rsh 1976 2 4 4 4 4 4 80S 30R 308 20MMS
9 Sholeh Local 1957 4 4 4 4 4 4 308 60S 60S 60S
10 Arvand Rsh//Mt-Ky/My48 1973 4 4 4 4 4 4 708 708 708 508
T Maroon Avd/5/Pchu/4728mt54A/3/N10//Kt54B/Nar59/377¢ 1991 33+ 3 3+ 12 3+4 4 308 40MS 20MR 203
12 Chenab NA - 4 4 33+ 4 4 T 5R 90S 308 508
13 Falat Kvz/Buho’S’//Kal/Bb 1990 )| 2 0 4 1= T 30MR 50MS SR 408
14 Tnia Lr64/Sn64 1968 4 4 33+ 4 3+ 4 808 60S 308 203
15 Golestan Alondra’S” 1986 2- 2+ 2 4 | T 5R 705 605 403
16 Moghan T LRr/NTOB//3¥AnE 1973 4 4 4 4 4 4 508 508 60S 403
17 Moghan 2 Choti Lerma 1974 4 4 3 4 4 T SR 30MR SR 508
18 Alborz Frontana/Mida//KenyalT7-A/3/2*Collafen/4/...... 1978 4 4 4 4 4 4 603 40MS 20MS 608
19 Darab Rsh/Trni49//C27173/PK868 1980 4 4 0 4 4 4 60S 605 - 50
20 Sorkhtokhm Local Tandrace - 4 4 4 4 4 4 903 80S 708 60S
21 Hirmand Bty/4/Jar//Ctn/Sr70/3/Jup’S 1991 4 4 3 4 4 4 80S 30R 708 TOMSS
22 Zarrin PKT5841 1995 4 4 4 4 4 4 508 90S 60S 303
23 Alvand 1-27-6275/CF1770 1993 4 4 4 4 4 4 708 50MS 608 103
24 Mahdavi Ti/Pch/Mt48/3/Wt¥//Nar59/Tota63/4/Mus 1995 4 4 4 4 4 4 60S 708 508 508
25 Niknejad F13471/Crow’S 1995 4 4 - 4 3+ 4 508 60MS 508 20MS
26 Darab#2 Maya’S’/Nac 1995 4 3 33+ 4 3+ 4 708 70S 5R 40S
27 Atrak Kauz 1995 2- 2 T 4 | T 5R S0MS 5R 308
28 Tajan Bow'S7Nkt’S” 1993 4 4 4 4 4 4 80S 705 308 303
29 Shiroodi Aftila (CMR5836-4Y) 1997 1T+ 2- 0 4 I T 20MR 903 53R 408
30 Chamran Attila (CM85836-50Y) 1997 4 4 3 4 34 4 70S 70S 5R 60S
31 Kavir Stm/3/Kal//V534/]it716 1997 4 4 4 3+ 34 4 80S 50MR 508 40S
32 Marvdasht HD2172/Bloudan/7Azd 1999 4 4 4 4 4 4 708 605 608 303
33 Pishtaz Alvand//Aldan/Tas>8 2002 4 4 2 4 4 4 80S 80S 70S 308
34 Shiraz Gv/D630/7A1d’S’/3/Azd 2002 4 4 4 4 4 4 305 80S 70S 60S
35 Sabalan 908/FnAT2/721-32-438 1981 4 4 4 3 4 4 10S 703 708 405
36 Bam Vee’S”/Nac//1-66-22 2006 3 2- 4 33+ 4 4 80S 53R 703 403
37 Dez Kauz*2/Opata//Kauz 2009 1- 0 - 33+ T+ T 5R 603 5R 508
38 Morvarid Milan/Shanghai7 1996 1+2 2 - 2 3+4 4 508 SMRMS 30SMS TOMR
39 Zagross Tan’S’/Vee’S’//Opata 85 2006 I 2 0 4 1T+ T 30MR 90S 308 4085
40 Arta HD2206/Hork//Bul/l6/CMHS0A.253/2/M2A/CMLT/ ... 2006 33+ 3 33+ 4 4 T 5R 80S 20MSS 60S
41 Sistan Bank’S’/Vee’S 2006 4 4 4 4 3+ 4 80S T0MS 708 408
12 Akbari 1-63-31-/3/12300/Tob//Cno/Sx-0IRN 2006 4 4 4 4 4 4 80S 30MR 408 TOMS
43 Bahar Blayka 2006 2- T 2 4 1T+ I 5R 80S 708 408
44 Gonbad Atrak/Wangshuibai 2007 2 T 0 4 2- T 5R 403 TOMRMS 20MR
45 Parsi Dove’S’/Buc’S’//2*Darab 2011 213 2+ 4 4 4 4 80S T0R TORMR 308
46 Sivand Kauz’S’7Azd 2009 2+3 2+3 4 4 33+ 4 80S TOR 608 508
47 Sirvan PRL/2*Pastor 2011 4 4 4 4 4 4 508 50MR SR 208
48 Morocco - - 4 4 4 4 4 4 908 905 908 80S

(Patpour et al. under publishing data)

R: Resistance; MR: Moderately resistance; MS: Moderately susceptible; S: Susceptible
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Dendrogram using Ward Linkage
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Fig. 1. Dendrogram obtained by cluster analysis of seedling resistance of 48
spring/facultative bread wheat cultivars to stem rust using Ward’s method
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Puccinia graminis f. sp. tritici

Table 3. Pedigree and release date of winter Iranian commercial bread wheat cultivars and their response to Puccinia graminis f. sp. tritici

at seedling and adult plant stages

sy N ot N Seedling stage  (slaalS do 0 Adult plant stage oS olS dl> s
No. Cultivars Pedigree Rle::fd TTSTC TTTTF TRTFC TTKSK* TTTTC TKTTC  Tel-  Njoro* Kelardasht  Karaj
Y hadia*

1 Shahpasand  Local 1942 4 33+ 4 4 4 4 80S 10R 508 308
2 Omid Local 1956 4 2 4 4 4 4 80S 10R 708 508
3 Roshan Local 1959 4 2- 4 4 4 4 80S 30MR 60S 508
4 Bezostaya - 1970 4 33+ 3 4 4 4 508 - 408 408
5 Karaj 3 Drc/Mxp//Son64/Tzpp-Y 54/3/Nai60 1976 4 4 4 4 4 4 5R 408 60S 60S
6 Kaveh Fta-P1 1980 2+3 4 4 4 4 4 80S - 60S 60S
7 Alamoot KVZ/Ti71/3/Maya"s"//Bb/Inia/4/Kj2/5/Anza/3/Pi/Ndr//Hys 1995 4 4 4 4 4 - - - 708 208
8 Azar#2 Kvz/Ym71//3/Maya"s"//Bb/Inia/4/Sefid 1999 4 4 0 4 2 4 308 80S 308 508
9 MV17 Slaviya/3/Krasnodari 1/ Bezostaya//3Zg.4431 1993 - 2- - 33+ 11+ 1 20MR 60S 508 508
10 Gaspard Arminda/FD-71036 1994 4 4 4 4 33+ 4 80S - 5R 708
11 Gascogne TJB-990-8/Marengo - 4 4 4 4 4 4 5R - 60S 308
12 Soissons Iena/3/Jena//Hybride-Naturel/HN-35 - 2+3 2- 4 3 4 4 508 60S 508 508
13 Oroum Alvand//NS732/Her 2010 4 4 3+4 4 4 4 80S 60S 60S 408
14 Zare 130L1.11//F35.70/M073/4/Ymh/Tob//Mcd/3/Lira 2010 4 4 4 4 4 4 85S 60S - 208
15 Mihan Bkt/90-Zhong 87 2010 4 4 4 4 4 - - - 508 10MSS
16  Morocco - - 4 4 4 4 4 4 908 90S 908 80S

R: Resistant; MR: Moderately resistant; MS: Moderately susceptiple; S: Susceptible

VFO
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Dendrogram using Ward Linkage
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Fig. 2. Dendrogram obtained by cluster analysis of adult plant resistance of 48
spring/facultative bread wheat cultivars to stem rust using Ward’s method
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Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine
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Fig. 3. Dendrogram obtained by cluster analysis of seedling resistance of 15 winter
bread wheat cultivars to stem rust using Ward’s method
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Dendrogram using Ward Linkage
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Fig. 4. Dendrogram obtained by cluster analysis of adult plant resistance of 15 winter
bread wheat cultivars stem rust using Ward’s method
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