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Abstract
Rusts have always been considered as important diseases of wheat, have significant economic losses worldwide and cultivation of resistant
cultivars is the most effective way to control the disease. This research project was conducted in order to evaluate reaction of 101 advanced
and commercial wheat genotypes of Iran to wheat leaf rust at seedling and adult plant stages with artificial inoculation. These genotypes
were evaluated in two cropping years of 2020 and 2021 in Dezful, Gorgan, Ardabil and Moghan under field conditions. In Karaj, resistance
of genotypes was evaluated at seedling stage and under greenhouse conditions using four wheat leaf rust pathotypes with a specific
virulence/avirulence formula. According the results of the present study, 63 percent of the genotypes of the South warm and dry zone, 96
percent of the genotypes of the North warm and humid zone, 26 percent of the genotypes of the cold zone, 57 percent of the genotypes of
the moderate zone, 10 percent of the genotypes of the salinity program, and all durum wheat genotypes responded acceptable level of
resistance. Under seedling conditions, 33 percent of the genotypes were resistant to four wheat leaf rust pathotypes. In this study, five
cultivars Aflak, Shoush, Sirvan, Zarrineh and Ehsan were resistant in field conditions but reacted susceptibility to four leaf rust pathotypes
at the seedling stage. It seems that these cultivars probably have adult plant resistance gene or genes.
Keywords: Adult-plant resistance, Pathotype, Seedling resistance, Slow rusting, Wheat leaf rust
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Table 1. Results of reaction of advanced and commercial genotypes of Iranian wheat to leaf rust at seedling and adult plant

stages.
Genotype reaction under field conditions Genotype reaction under Greenhouse conditions
No. Name Year:2020 Year:2021 Year:2020
Dezful ~ Gorgan Ardabil Moghan Dezful Gorgan Lr-94-5 G32 Lr-98-14  Lr-00-3
1 Meraj 20MR 0 I0MR 5MR 0 0 3,; 3, 3 2p3,4p0
2 Kalateh 5MS 0 I0OMR 10MR O 0 02 3,;,1 ;2 3p3, 2p0
3 Tirgan 30MS 0 10R 5MR I0MS O ; 3,; ;3 2,1
4 Ehsan 30MR 0 10MR TMR 0 20MS 3+ 3+ 3 3
5 Morvarid 40 MS 10MS 10MS O 20MS 3+ 3, ;321 1
6 Gonbad 30MS 80S 10MR 20MR 10MS O 0 3+ 3 ;
7 N-92-9 40MS 40MS 10R I0MR 10MS 50S 3+ 3+ 3 ;
8 N-92-19 30MR 0 10MR TMR 5MS 0 ; 3,1,; ;321 -
9 N-93-9 I0MR O 10R 5MR 5MS 0 3 3,;,1 ;32 2,3,1
10 N-93-17 30MR © I0MR 10MS 10MS 30MS 3,; 6P3,;,11P3 ;3 2p3, 4p0
11 N-94-8 30MS 0 10MS 5MR 0 0 3, 7, 1,3 ;32 3
12 N-94-11 10MS O0 40MS TMR 10MS 15MS ;,2 1P3, 4P3 ,; ;2 3
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Genotype reaction under field conditions Genotype reaction under Greenhouse conditions
No. Name Year:2020 Year:2021 Year:2020
Dezful Gorgan Ardabil Moghan Dezful Gorgan Lr-94-5 G32 Lr-98-14  Lr-00-3
13 N-94-12 20MR 0 10R 5 MR 0 0 3 3, 2+ 3
14 N-95-6 5MR 10R 0 0 0 1 3, ;321 4
15  N-95-7 5 MR 0 10R TMR 0 10 MS 3, 7,3,1 ;32 3+
16 N-95-10 I0MR 0 30MS 0 0 10 MS i1 i1 1,2
17 N-95-14 10R 0 10R 5 MR 5MS 0 3,; 3,; i3 3+
18  N-95-15 40 MR 0 10 MS 20 MS 0 0 ; 3,; 3 2
19  N-96-4 40 MS 0 10MS 5MR 0 0 ; 3,1,; 3 3
20 N-96-5 20 MS 0 10R TMR 0 40MS ;,3,1 3 2,3,1
21 N-96-7 10 MR 0 10R 20 MR 5MS 10 MR ; 0,;,1 3 Py 2
22 N-96-15 20MR 0 30MS 10MR 0 1I0MR 3,2,; 0,;,1 ;321 2,3
23 N-96-17 10R 10R 0 0 0 7,3,2 1,3,; ;2 2,3
24 Sahar 30 MR 100 S 20MS  20MR 20M 0 ; 3,; 3 2+
25  Setareh 50 MS 80S 10MR  30MS 10MS 50MS 3 3 3,2+
26  Sarang 30MR 30MS 10MS 10MR 10MS 15MS 3 3,; i3 2,;,1
27 Khalil 30MR 50MS 10MR 30MS 30Ms 15MS 3 7.3 3 2+
28  Barat 60S 50MS  30S 5MR 30MS 30MR ;,2 3, 3 2,;
29  Shoush 40 MS 0 10R TMR 10MS O 3+ 3+ 3 3
30 Mehregan 5MR 0 10R 0 0 0 ; 1P3, 4P0 ; ;
31  Aflak 30 MR 0 20 MS 5 MR 1I0MS O 3+ 3+ 3 3+
32 Shavour 40 MS 100 S 10R 40S 10MS 40 MS R E 3 ;32 3+
33 Chamran 60 MS 20MS 20MS  40MR 50MS 30MS O 3 3
34 Chamran2 50 MS 0 30S 408 10MS 20MR 3 3 2,;
35  S-94-7 40 MS 70S 20MS 50S 30MS 40S N i3 3 3
36  S-95-3 5 MR 0 10R 20 MR 0 0 3 1,2 ;321 4
37 S-96-15 40 MR 80S 10R 50 S 10MS 15MS ; 3 ;32 3,2+
38  S-96-16 10R 20 MS 10R 40 MS 10MS 10 MS 7,2 ; 1 -
39  S-96-31 30 MR 10 MS 10R 5 MR 0 10 MS 3,; 3 ;32 7,2
40  Amin 70S 20 MS 40 MS 20 MS 0 20 MS 0,; 3 32 3
41 Farin 20 MS 40MS 30MS 30S 5MS  40MS 3, ;3 3,2
42 Torabi 10 MR 0 10R TMR 0 0 73 i1 3,2
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Genotype reaction under field conditions Genotype reaction under Greenhouse conditions
No. Name Year:2020 Year:2021 Year:2020
Dezful Gorgan Ardabil Moghan Dezful Gorgan Lr-94-5 G32 Lr-98-14 Lr-00-3
43 Talaei 20MR 20MR 10MS TMR 0 0 3, 3, ;32 2,1
44 Rakhshan '\R/”io 0 10 MR 20 MR 5 MS 0 3+ 3,; ;3 2,;
45 Baharan 5 MR 0 10R 10 MR 5 MS 40S 0 3 3 a1
46  Sirvan 30MR  40S 408 20 MS 10MS 0 3+ 3 3 3
47  Sivand 60 S 60S 408 70S 50MS 50S 3+ 3+ 3 3
48  Bahar 70S 100 S 50S 30S 30MS 0 73 3 2,;
49 Parsi 50MS 0 50S  30MR 20MS 0 0 ;1P3' P33 3
50 M-95-10 10R 100 S 20MS  20MR 10MS 0 3,; 7,3 ;3 2,;
51 M-96-6 10 MR 0 10 MR 10 MR 0 0 ; 73 ;321 w1
52 M-96-13 20 MR 15 MS 10 MR 10 MR 5MS 15 MS 3, 73 ;32 w1
53  M-96-14 60 S 15MS 20MS  40S 10MS 15MS  3,2,; 3, ;3 3
54 Heyran 90 S 0 40MS 60S 30MS 0 ; 3, 3 3
55  Zarineh 30S 0 10MR  TMR 20MS 30S 3+ 3 3 3
56  Heydari 40 MS 50MS 30MS 60S 5MS 70S 1P3, 4P; 3+ ] 3
57  Pishgam 60 S 50MS 30MS 50S 0 0 ; 3,; 1P35P; 3
58 Mihan 30S 60 S 40 MS 70S I0MS O ; 3,; ;3 3
59  Zareh 60 S 40S 40 MS 60 S 20MS 60S » 1,3 3,; 3 3
60 Uroum 40S 0 50S 20 MS 20MS O ; 1 ] 2+
61 CD-91-12 20 MS 100 S 20MS 50S 20MS 30MS 0 3, 3 3
62 CD-93-9 30MR 0 10MS  40MS 0 0 ; 1,3,2 3 3
63 CD-93-10 30 MR 100 S 10MR 30 MS 20MS 0 3,; 3 ;321 3
64 CD-94-8 70S 100 S 40S 50S 30MS 50S 3,; 3, 3 3,2
65 CD-94-9 60 S 80S 30S 60 S 20MS 100S 3 3,; 3 3
66  C-94-5 90 S 100 S 60 S 50S 30MS 50S 3 3 ;321 3
67 CD-95-5 40 MS 100 S 30 MS 40S 30MS 40S 0 3 3 3
68  C-96-8 60 S 80S 50 S 45S 10MS 40S w1 3,; 3 3
69  C-96-9 20MR 0 20MR  TMR 0 60S 1 2p34p; 1
70 CD-96-4 30 MS 20MS TR 5MS 0 3, 3 3
71  CD-96-9 40 MS 0 20MS 30 MR 10MS O 3,; 321 3,2
72 CD-96-10 40 MS 0 20MS  20MR 30MS 50S - 3 ,32 3,2
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Genotype reaction under field conditions Genotype reaction under Greenhouse conditions
No. Name Year:2020 Year:2021 Year:2020
Dezful Gorgan Ardabil Moghan Dezful Gorgan Lr-94-5 G32 Lr-98-14 Lr-00-3
73 Barzagar 60 S 20MS 50S 50S 50S 20MS 3 3 3 3
74 Narin 80S 408 40MS  40S 50S 10MS 0 3
75 Arg 80S 30S 20MS 50S 30MS 0 3 3 3 3
76 Ofogh 80S 80S 40MS 70S 30MS 0 73 73 3 3
77  Sistan 50S 40S 30 MS 60 S 30MS O 3 3 3 3
78 MS-92-5 30 MS 80S 10 MR 30 MR 5 MS 0 3,; 3, ;321 3
79  MS-92-14 60 S 0 40MS 508 30MS 40MS  3,; 3 ;32 2p3,4p; ., 1
80  MS-93-14 5MR 0 10MR  40S 10MS 0 1P3,4P0  1P3,6P0  1p3-5p; ;
81  MS-93-16 50S 80S 40MS 60S 10MS 50 MS 3 3 3
82  MS-94-5 60 S 0 20MS 70S 10MS 0 3,; 3 3 3
83  MS-94-14 40S 100 S 20MS 70S 20MS 0 3 3 3 3+
84  MS-95-4 40S 30S 10MS 50S 30MS 0 3,; 3,; 32 3+
85  MS-95-9 40S 50S 10MS  30S 50MS 50MS  3,; 3- ;321 3+
86  MS-95-19 60 S 50S 10MS  30S 20MS 30MS 3 ;) 3- 3 3+
87  MS-96-4 60 S 40S 10MS  40S 30MS 10MR 3 3 3 3
88  MS-96-5 30 MS 0 30MS 20S 10MS 10MR 3 0 ;3 3
89  MS-96-8 60MS  60S 30MS  TMR empty O 3, 3 3 empty
90 MS-96-19 20 MS 60 S 30 MS 50S 30MS O 3 3 3 3
91  Sana 30 MR 5MR 20MR TMR 0 1I0MR 2+ 0 ;32 ;
92  Taban R 5MR 10 MS 0 0 I0MR O ; ;
93  Aran 30 MR 0 30MsS 0 0 0 i1 ; ;321 ;
94  Hana 30 MR 40MS O 0 0 12 0 ;2 ;
95  Shabrang 20 MR 0 20 MS TMR 0 10 MS 7,2 3-; ;2 ;
96 Behrang 30 MR 0 30MR TMR 0 0 2+ ; 1 ;
97 DM-95-6 30 MR 0 10R 5MR 0 0 3 0 ;2 w1
98 DM-95-16 20 MR 0 40 S TMR 5 MS 15 MS w1 ; 21 ;
99 D-96-5 10 MR 0 30 MS TMR 0 0 w1 ; ;2 ;
100 D-96-16 20 MR 0 30 MS 5MR 0 0 ; w1 ; ;
101 D-96-19 5 MR 0 20 MR 5MR 0 0 7,2+ .3 32
102 Bolani (Sus.) 100 S 100 S 90S 100 S 90s 80S 3 3 3 3

* R = Resistant, MR = Moderate Resistant, MS = Moderately Susceptible, and S = Susceptible. T = Trace = Less than 5 percent. P = Plant.
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Figure 1. Dendrogram for reaction of advanced and commercial cultivars of Iranian wheat to leaf rust at adult plant stages using Wards method.
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Figure 2. Diagram of mean coefficient infection for reaction of advanced and commercial cultivars of Iranian wheat to leaf rust

at adult plant stages.
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