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Rust (Puccinia triticina Eriks.) Diseases at Seedling and Adult-Plant Stages
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Table 1. Reactions of bread/durum wheat commercial and promising lines to leaf rust pathogen at seedling and adult plant stages

Calibe (Sl 5 ol 43 oS ol (28T

Adult-plant reactions in different years and locations Calies (glaalior 4 i glaomalS ST
olas 2023 2024 Seedling reactions to different isolates
No. Linefcultivar  .sy.¥ Dezfoul Shavour Parsabad Kelardasht Dezfoul ~Shavour Parsabad Kelardasht Dezful Ahvaz Gorganl Gorgan2 Moghanl Moghan2
1 Taktaz & 5MS 40MS 40MS 20MS T™MS 30MS 30MS 20MS 3 ; ; ; 7,2 3
2 Araz T BMR 40MS 15MS 0 30MS 30MS 20MR 30S 3 3 3+ 3 3 3
3 Arman Sk, 5MS 40MS 5MR 0 10MS 20MS 20MR 10R 2 ; ; 1 ; 7,2
4 Tirgan o 5 0 40MS 20MR R R 10MR 20MR 10MR 2 ; ; ; ; 3
5 Fallah A% 10MS 40MS 5MR R R 20MS 30MS 30MS 2,3 ; 7,3 ; 7,2 3
6 N-97-20 0 30MS  40MSS R R T™MS 5MR 10MR 2+; ; ; ; ; 3
7 N-98-8 0 20MS 30MR R 0 5MS 5MR 10MS 2,3,; 1 1,2 1 7,2 3
8 N-98-16 0 20MS  30MS-S 5MS T™MS 5MS 10MR 10MS 3 ; 1,2,3 1 7,2 3
9 N-98-20 10MS  30MR 30MS R 0 30MS 20MR 40MS 3 3 3 3 3 3
10 N-99-4 0 20MS 5MR R R 20MS 10MR 20MS 12,3 ; ; ; ; 3
11 N-99-6 0 20MS 5MR R R 10MS 10MR 20MR 3 1 2,;,3 1 7,2 3
12 N-99-19 0 40MS 50MS 10MS R 20MS  50MSS 20S 2372 ;1 12,3 ;1,2 3 3
13 Raj #, 10MS 30MS 10MS R R 20MS 5MR 10MS 3 2 321 ;1,2 7,2 3
14 Azadegan OEs15T 0 20MR 0 30MS R 10MR 20MR 10MS 2 ; ; ; 7,2 3
15 Darioun gl R 10MR 0 0 R 10MR 10MS 0 2 ; ; ; ; 1,2
16 Jalal I 0 30MS 0 40MS R 10MR 5MR 0 2 ; ; ; ; 7,2
17 Mehregan o 4 20MS 10MR 20MR R R 10MR 10MS 0 ; ; 0 ; ; ;
18 Oowj 73 0 10MR 0 10MR R 10MR 10MS 10MS 2 1 ; ; ; 2,;3
19 S-97-10 5MS 30MS 10MR R TMR 20MS 5MR 40MS 2 1 2,3,1 ; 1 3.2
20  S-98-22 0 40MS 15MR R R 20MS 0 0 2 ; ; ; ; 32
21 S-99-18 0 50MS 0-5MR R 0 20MS 5MR 20MS 2,3,; ; 2,1 ; 1,32 3
22 Danesh s 0 30MR 20MR 0 20MS R 20MR 10MS 3 3 3 3 1 3
23 Bamdad sldtel 0 40MS 20MR R T™MS 30MS 5MR 20MR 2 ; 1 ; 1 2
24 Sepehr o 0 40MS 5MR R R 20MR 10MR 0 7,2 ; ; ; 1 32
25 M-DH98-10 0 40MS 15MS R R 30MS 15MS 40MS 2 1 ; 1 1,2 32
26 M-DH98-18 5MS 50S 40MS 10MS 40MS 30MS 10MR 50MS 3 ; ; ; 0 3
27 M-99-9 20MS 60S 70S 10MS TMR 30MS  30MSS 20MS 2,; ! ;1 ! 2 3
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Table 1. Continued =\ Jyd aalsl
ke 510 5 ladle b oS oS 25T
Adult-plant reactions in different years and locations Ciltbes (gt & i gliealS 25T

olad 2023\f.¥ 20241¢-v Seedling reactions to different isolates

No. Linefcultivar ., .Y Dezfoul Shavour Parsabad Kelardasht Dezfoul ~Shavour Parsabad Kelardasht Dezful Ahvaz Gorganl Gorgan2 Moghanl  Moghan2
28 M-99-15 0 10MR 20MR 5MR R R 10MR 20MR 1 ; ; ; ; 1
29  MDH-99-10 0 30MS 20MS 5MR T™MS 10MS 10MS 30MS 1 2,1, 1 1 2 72,1
30  Simin e 20MS 90S 70S 20MS 50S 50MS 70S 80S 3 ; 1 ; 1 3
31 C974 TM™MS 40MS 40MS 30MS 10MS  30MR 20MS 40S 3 0 ; 0 ; 3+
32 C97-16 10MS 70S 50S 40MS 10MS  40MS 20MS 70S 3 2 2,1 3 3 3
33 CD-97-19 10MS  30MR 40MR R 30MS R 10MR 30MS 3 2 3 3 3 3
34  C985 30MS 90S 60S 5MR 50MSS  50MS 10MS 50S 3 3 3 3+ 3+ 3
3B C987 10MS  40MS 30MR 30MS 30MS  20MS 15MR 20MS 3 3 3+ 3 3 3
36 C988 5MS 50MS 10MR 20MS 20MR  20MS 15MS 40S 3 3 3 3 3 3
37  C9812 5MS 60S 60S 40MS 30MS  40MS 20MS 60S 3 ; ; ; 1 3
38 CD-98-9 5MS 50MS 50S 10MR 30MS  30MS 40S 60S 2,3,; ; ; ; ; 3
39 C99-3 10MS  40MS 20MR R 10MS  40MS 30MS 80S 3 ; ; ; ; 4
40 C-99-8 0 60S 30MS 30MS 30MS  40MS 20MS 40S 3 0 ; ; 0 3
41  CD-99-15 0 40MS 20MR R 5MS 20MS 30MS 40S 3 3 3 3 3 3
42 Parian o, 20MS - 40MS 10MS 20MS R 30MS 10MR 40MS 3 3 3 3 73,1 3
43 MS-98-3 70MS 80S 80S 50MS 80S 40MS  40MSS 60S 3 3 3 3+ 3 3+
44 MS-99-6 10MS 50MS  40MS-S 50MS T™MS 20MS 20MS 40MS 3 3 3 2 3 3
45  MS-99-7 70S 40MS 90S 30MS 40MS  20MS 10MR 50S 3 2 3 3 3 3+
46  MS-99-19 10MS 20MS 40MS 10MS 30MS  20MS 5MR 20MS 2 ; 3 3 2 3+
47  Avan alsT 0 20MR 20MS R TMR 10MR 40MS 10MR ; 0 ; 1 ; 3,2
48  Taban ol 0 20MR 20MS 20MR R 10MR 10MR 0 1 ; ; ; ; 1
49 D994 0 10MR 30MS R R R 10MR 10MR 1,2 ; ; 0 i1 i1
50 D-99-6 0 30MS 30MS R R 10MS 10MS 20MR 1,2 ; ; 1 i1 7,2
51  D-99-10 0 30MR 20MS R 10MS R 20MS 0 2 ; 0 ; ; 32
52  D-99-18 0 30MR 20MS 0 R R 30MS 0 2,3 ; ; 1 2 i1
53  Bolani SV 90S 100S 100S 40MS 90S 90S 100S 100S 3 3 3 3 3 3
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Table 2. Virulence/avirulence profile of leaf rust isolates

4l (U GJ)TC“’.' Ju
Isolate o3l oz Jous Year of T, sl T 0 el
name Location of collection collection Virulence genes Auvirulence genes
Dezful Dezful, Khuzestan province 1403 Lrl, Lr2c, Lr3, Lr3ka, Lr3bg, Lrl10, Lrll, Lrlda, Lrldb, Lrl5, Lrl8, Lr20, Lr21, Lr2a, Lr2b, Lr9, Lrl6, Lrl7, Lrl9, Lr23, Lr24, Lr25,
' Lr28, Lr29, Lr30, Lr32, Lr33, Lr36 Lr26, Lr10, Lr27+ Lr31
Ahvaz Ahvaz, Khuzestan province 1402 Lr2c, Lr3, Lr3ka, Lr3bg, Lr10, Lrll, Lrlda, Lrldb, Lrl5, Lr18, Lr20, Lr21, Lr25, Lrl,Lr2a,Lr2b,Lr9, Lrl6, Lrl7, Lrl9, Lr23, Lr24, Lr26,
' Lr28, Lr29, Lr30, Lr32, Lr33, Lr36 Lr10, Lr27+ Lr31
Gorganl  Kalaleh, Golestan province 1395 Lr2c, Lr3, Lr3ka, Lr3bg, Lr10, Lrll, Lrlda, Lrldb, Lrl5, Lr18, Lr20, Lr21, Lr25, Lrl, Lr2a,Lr2b,Lr9, Lrl6, Lrl7, Lrl9, Lr23, Lr24, Lr26,
' Lr28, Lr29, Lr30, Lr32, Lr33, Lr36 Lr10, Lr27+ Lr31
Gorgan2  Gorgan, Golestan province 1402 Lr2c, Lr3, Lr3ka, Lr3bg, Lr10, Lrll, Lrl4a, Lrldb, Lrl5, Lr18, Lr20, Lr21, Lr25, Lrl, Lr2a,Lr2b,Lr9, Lrl6, Lrl7, Lrl9, Lr23, Lr24, Lr26,
' Lr28, Lr29, Lr30, Lr32, Lr33, Lr36 Lr10, Lr27+ Lr31
Moghani  Moghan, Ardabil province 1400 Lr2c, Lr3, Lr3ka, Lr3bg, Lr10, Lr1l, Lrl4a, Lrldb, Lr15, Lr18, Lr20, Lr21, Lr25, Lrl, Lr2a,Lr2b, Lr9, Lrl16, Lrl7, Lrl9, Lr23, Lr24, Lr26,
' Lr28, Lr29, Lr30, Lr32, Lr33, Lr36 Lr10, Lr27+ Lr31
Moghan2  Moghan, Ardabil province 1402 Lrl, Lr2c, Lr3, Lr3ka, Lr3bg, Lr10, Lrll, Lrlda, Lr14b, Lrl5, Lr18, Lr20, Lr21, Lrl, Lr2a,Lr2b, Lr9, Lr16, Lrl7, Lrl9, Lr23, Lr24, Lr26,

Lr28, Lr29, Lr30, Lr32, Lr33, Lr36

Lr10, Lr27+ Lr31
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Fig. 1. Dendrogram of the heatmap and hierarchical cluster analysis for the reaction
of the wheat commercial cultivars and promising lines to leaf rust pathogen

(Puccinia triticina) population in different research field stations using Wards method
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Resistance of Some Wheat Commercial Cultivars and Promising Lines to Leaf
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ABSTRACT
Dadrezaei, S. T., Omrani, A., Malihipour, A., Tabatabaeifard, S. N., Tabib-Ghaffari, S. M. 2024.
Resistance of some wheat commercial cultivars and promising lines to leaf rust (Puccinia triticina Eriks.)
disease at seedling and adult-plant stages. Seed and Plant,40, pp.151-170 (in Persian).

Wheat leaf rust (brown rust) caused by Puccinia triticina Eriks. is an important disease
of wheat crop in Iran. This research project was carried out to evaluate the reaction of 52
commercial cultivars and promising lines of different national wheat breeding programs
of Iran to wheat leaf rust disease at seedling and adult plant stages. The results showed
that at the seedling stage, 35% of the tested cultivars and promising lines were resistant
to used leaf rust isolates. The results of field showed that all wheat genotypes of the south
warm and dry zone, wheat genotypes of north warm and humid zone, and all durum wheat
genotypes, 75% of wheat genotypes of the temperate zone, 60% of wheat genotypes of
the salinity breeding program and 42% of wheat genotypes of cold zone, had reasonable
level of resistance (50MS, 50MR, 40S and less) to used leaf rust isolates. In this research,
five wheat genotypes; cv. Araz, N-98-20, C-98-7, C-98-8 and CD-99-15 were resistant in
all regions under field conditions. But they were susceptible to all used leaf rust isolates
in the seedling stage, therefore, these wheat genotypes may carry adult plant resistance
gene(genes).

Keywords: Bread wheat, durum wheat, adult plant resistance, seedling resistance,
susceptibility.
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Introduction

Wheat leaf rust, caused by Puccinia triticina (Pt), is one of the most important foliar
diseases in wheat worldwide. Recent studies have showed that the average damage caused
by leaf rusts (brown), stripe rust (yellow) and stem rust (black) in wheat crop is about 15
million tons per year, which is equivalent to an annual average of about US $2.9 billion
per year (Huerta-Espino et al., 2020). Dadrezaei et al., (2018) reported that the average
wheat yield loss caused by leaf rust in Iran was estimated to be about 25%, and the yield
loss varied from 7 to 46 percent in different regions and cultivars (Dadrezaei et al., 2018).
Although fungicides are widely used to control the disease, the use of resistant cultivars
Is considered the most effective, most efficient, economical, and the safest approach for
controlling and managing this disease, and is compatible with the environment. The main
focus in global wheat breeding programs is the development of rust-resistant cultivars.
The development of resistant cultivars is a continuous process because the resistance of
resistant cultivars may break by mutation in the genome of the pathogen. For this reason,
there is a constant need to investigate the virulence/avirulence of the disease agent, and
identify and develop new sources of resistance.

Materials and Methods

This research was carried out to evaluate reaction of 52 wheat commercial cultivars
and promising lines from different national wheat breeding programs, and susceptible
control (Bolani), to wheat leaf rust at seedling and adult plant stages with artificial
inoculation. Resistance of wheat commercial cultivars and promising lines at seedling
stage was evaluated using six wheat leaf rust isolates from the areas where the field
experiments for adult plant stages resistance were carried out. The wheat commercial
cultivars and promising lines were evaluated at adult plant stages in Kalardasht and
Parsabad Moghan under natural infection and in Dezful and Shavour under artificial
infection conditions in 2023 and 2024 cropping seasons. To evaluate the reaction of the
wheat genotypes in field conditions and in leaf rust epidemic conditions, cultivars and
promising lines were cultivated in early December 2023 and 2024 at Safiabad Dezful,
Shavour, Kalardasht and Parsabad Moghan, Agricultural and Natural Resources Research
field Stations. The inoculation of the wheat genotypes was done using the leaf rust isolate
of each region in the form of a mixture of rust spores and talcum powder in Ahvaz and
Dezful during three stages under favorable environmental conditions in the evening in
2023-2024 cropping seasons, however, at Kalardasht and Parsabad Moghan research filed
stations, the incidence and spread of leaf rust occurred naturally without artificial
inoculation.

Results and Discussion

The results of this research showed that at the seedling stage, 35% of wheat
commercial cultivars and promising lines were resistant to used leaf rust isolates. In field
conditions, 79% of the studied wheat cultivars and promising lines had reasonable level
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of resistance (50MS, 50MR, 40S and less) in four places in 2023 and 2024 cropping
seasons in the adult plant stage. Theses genotypes included; cv. Tektaz, cv. Araz, cv.
Arman, cv. Fallah, cv. Raj, cv. Azadegan, cv. Darioun, cv. Jalal, cv. Owj, cv. Danesh, cv.
Bamdad, cv. Sepehr and cv. Avan are bread wheat commercial cultivars released in recent
years. Ten wheat promising lines and cv. Simin showed susceptible reaction. The results
of field evaluation showed that all the wheat genotypes of the south warm and dry zone,
the wheat genotypes of north warm and humid zone, and all the durum wheat genotypes,
75% of the wheat genotypes of the temperate zone, 60% of the wheat genotypes of the
salinity wheat breeding program, and 42% of the wheat genotypes of cold zone, had
reasonable level of resistance to used leaf rust isolates. In this research, cv. Araz and four
wheat promising lines; N-98-20, C-98-7, C-98-8 and CD-99-15 were resistant in all
research filed stations, under field conditions. However, they were susceptible to all used
leaf rust isolates at the seedling stage. Therefore, these genotypes may carry the adult
plant resistance gene(genes). The presence of Lr13 and Lr34 resistance genes in most of
the advanced lines and genetic materials received from Maize and Wheat Improvement
Center (CIMMYT) that have been released directly as new cultivars or indirectly as
sources of resistance in the national wheat breeding programs have contributed to reduce
leaf rust disease to wheat crop in Iran (Singh, 1993).
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