Iranian Journal of Field Crop Science Aol elyy LS
Vol 53, No 4, Winter 2023 (185-201) olal =L ool esle

DOI: 10.22059/1JFCS.2022.335177.654883 (YAVNAD ) VEo ) s oF & Lo OV 3,0

Identification of resistance sources for brown rust disease
(Puccinia recondiata f. sp. Tritici Eriksson) in Aegilops tauschii accessions

Hossein Mohammadi Dehbalaei?, Ali Asghar Nasrollahnezhad Ghomi?*, Ali Ashraf Mehrabi?,
Khalil Zeinalinezhad?, Hassan Soltanloo 4, Seyed Taha Dadrezaei®
1,2, 4. Department of Plant Breeding and Biotechnology, Gorgan University of Agricultural Sciences and Natural
Resources, 3. Department of Biotechnology, Research Institute of Forest and Rangelans, Agricultural Research,
Education and Extention Organization (AREEO), Tehran, Iran, 5. Cereals Research Department Institute, Agricultural
Research, Education and Extension Organization (AREEO), Karaj, Iran.
(Received: December 19, 2021- Accepted: March 12, 2022)
ABSTRACT

Identification of resistance gene sources in seedling and adult plant stages is important to developing
durable wheat cultivars. In this study, 100 genotypes of Aegilops tauschii, collected from natural habitats
were evaluated in the experimental field of the Iragi-mahaleh, Gorgan. Seeds were planted on one meter
length lines and inoculated with Golestan leaf rust pathotypes in a randomized complete block design
with three replications. The reaction of genotypes was also evaluated in greenhouse, by six Iranian
pathotypes based on a completely randomized design with two replications in seed and plant
improvement institute (SPII). To evaluate resistance in filed, we used infection type, AUDPC, final
disease severity and coefficient of infection indices. The results showed that in greenhouse, the frequency
of resistant, moderately resistant, moderately susceptible and susceptible genotypes were 7, 13, 13 and 67
percent, respectively. In field, the regarding frequencies were 14, 49, 7 and 30 percent. The correlation
coefficient between final severity of infection, with the values of coefficient of infection and area under
the disease progress curve, were 0.97 and 0.95, respectively. Accordingly, 57 genotypes with the desired
characteristics, namely final infection intensity of 3.5-40, infection coefficient of 1.4-30 and rAUDPC, 1-
32% were identified with MS and MR responses for resistance. Forty-six genotypes were susceptible in
seedling stage and resistant in adult plant stage. Some genotypes originated from Afghanistan,
Azerbaijan, China and Uzbekistan were resistant to all isolates which could be considered as appropriate
sources of resistance to leaf rust disease for breeding of cultivated wheat species.

Keywords: Adult plant resistance, Aegilops tauschii, rea Under Disease Progress Curve (AUDPC),
seedling resistance, wheat leaf rust.
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Table 1. The origin of Aegilops tauschii genotypes used in the experiment

Genotype Origin Genotype No. Origin Genotype Origin
No. No.

1 Iran-Guilan 35 Afghanistan 68 Kazakhstan
2 Azerbaijan 36 Turkey 69 Tajikistan
3 Uzbekistan 37 Georgia 70 Kazakhstan
4 Turkey 38 Turkmenistan 71 Uzbekistan
5 Tajikistan 39 Iran- Golestan 72 Armenia
6 Armenia 40 Turkey 73 Tajikistan
7 Uzbekistan 41 Kazakhstan 74 Tajikistan
8 Armenia 42 Uzbekistan 75 Iran-Mazandaran
9 Tajikistan 43 Turkmenistan 76 Azerbaijan
10 Iran-Mazandaran 44 China 77 Iran-Guilan
11 Azerbaijan 45 Georgia 78 Turkmenistan
12 Azerbaijan 46 Kazakhstan 79 Iran- Golestan
13 China 47 Iran-Guilan 80 Tajikistan
14 Turkey 48 Tajikistan 81 Russia
15 Armenia 49 Afghanistan 82 Georgia
16 Iran-Guilan 50 Turkmenistan 83 Turkmenistan
17 Kazakhstan 51 Iran-Guilan 84 Iran-Ardabil
18 Iran-Ardabil 52 Russia 85 Azerbaijan
19 Turkmenistan 53 Tajikistan 86 Turkmenistan
20 Georgia 54 Turkey 87 Turkey
21 Iran-Mazandaran 55 China 88 Turkey
22 Georgia 56 Iran-Mazandaran 89 Iran-Mazandaran
23 Russia 57 Azerhaijan 90 Iran- Golestan
24 Georgia 58 Iran- Golestan 91 Uzbekistan
25 Iran- Golestan 59 Kazakhstan 92 Turkmenistan
26 Turkey 60 Armenia 93 Iran- Golestan
27 Armenia 61 Afghanistan 94 Azerbaijan
28 Turkmenistan 62 Kazakhstan 95 Turkey
29 Afghanistan 63 Iran-Ardabil 96 Afghanistan
30 Kazakhstan 64 Iran-Guilan 97 Turkey
31 Tajikistan 65 china 98 Afghanistan
32 Afghanistan 66 Azerbaijan 99 Iran-Guilan
33 Iran- Golestan 67 Iran- Golestan 100 Iran-Guilan
34 Iran-Ardabil
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Table 2. Differential cultivars and their response to the isolates used +/-, virulent / avirulent

No. Gene G-32 Lr-97- LR_98_ Lr-98- Lr 99 Lr-99-15
Name 11 19 15 4
1 Lr22b + + + + + +
2 Lrl - - - + - -
3 Lr2a - - - - - -
4 Lr2b - - - - - -
5 Lr2c + + + + + +
6 Lr3 + + + + + +
7 Lr3ka + + + + + +
8 Lr3bg + + + + + +
9 Lr9 - - - - - -
10 Lr10 + + + + + +
11 Lr1l + + + + + +
12 Lr12 + + + + + +
13 Lr13 + + + + + +
14 Lrlda + + + + + +
15 Lrl4b + + + + + +
16 Lr15 + + + + + +
17 Lr16 + + + + + +
18 Lr17 + + + + + +
19 Lr18 + + + + + +
20 Lr19 - - - - - -
21 Lr20 - - + + + +
22 Lr21 - + + + + +
23 Lr22a + + + + + +
24 Lr23 + + + + + +
25 Lr24 - - - - - -
26 Lr25 + + + + + +
27 Lr26 - - - + + +
28 Lr10 Lr27 - - - + + -
Lr31
29 Lr28 + + + + + +
30 Lr29 - - - - - -
31 Lr30 + + + + + +
32 Lr32 + + + + + +
33 Lr33 + + + + + +
34 Lr34 + + + + + +
35 Lr35 + + + + + +
36 Lr36 + + + + + +
37 Lr37 - + + + + +
38 Lrb + + + + + +

+
+
+
+
+

39 Bolany +




bre
¢
v 3
=
=2
P S o
Lee
. s
i ;
) ) ( ~)
| Py | ¢
Lo
i o e e e s L i
OO SLNODNOI NG =OOD NN WA JOU\\I—‘Q'—DQNﬂ&UFJOm\IJ‘bh'ﬁDM\IQ N2 DX NS W= NANE =D o

=1

azaliS al>yo 55 gloged S slealazr 4 S (s3] Slocdisis sl 0)ly gy 4 ladiss an olgcs e - UK
Figure 1. Dendrogram from cluster analysis by Ward method for the reaction of Aegilops tauschi
genotypes to brown rust isolates at seedling stage
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Table 3. Results of reaction of Agileops genotypes to brown rust patotypes in seedling stage under
greenhouse and field conditions
Isolates
Genotype Origin Genotype LR- LR- LR-98- LR- LR- LR- Field Field Field Field
Code No. 98- G- 15 99- 99-  97- cl IT  AUDPC
19 32 4 15 11
292 Afghanistan 29 + + + + + + - 1s 2 6/3
131 32 - - - - - - - 6s 4 70
233 35 + + + + + + - 16s 3 86/1
335 49 + + + + + + + 95s 8/6 1214/5
128 61 + + + + + + . 48s 5/6 588
c6 96 + - - - - - . 90S 716 1393
273 98 - - - - - - - 45 33 30/8
24 Armenia 6 + + + + + + - 6S 3/6 51/8
367 8 + + + + + + - 2S 2 23/8
441 15 + + + + + + - 6S 4 7412
444 27 + - + + - - , 2s 3/6 2817
334 60 + + + + + + . 225 6/3 206/5
360 72 + + + + + + , 148 4 75/6
295 Azerbaijan 2 - - - - - - - 208 4 125/3
314 11 + + + + + + . 708 716 670/6
50 12 + + + + + + . 208 6/3 252
300 57 + + + + + + , 148 33 4612
9 66 - - - - - - - 45 213 4612
123 76 + + + + + B 45 3 4314
210 85 + + + + + + . 225 7 196/7
356 94 + + + + + + . 755 713 988/4
374 China 13 + - + + + + . 18 2 16/1
187 44 + + + + + + + 70S 6 475/3
221 55 - - - - - - - 2s 2/6 31/5
318 65 + + + + + + - 4S 3 50/4
13 Georgia 20 - - + + + - . 708 713 665
409 22 - - - - - - . 25 2 15/4
158 24 + + + + + + . 485 7 41019
162 37 + + + + + + . 80S 6/3 1099
96 45 + + + + + + + 20S 6 111/3
325 82 - - + - - - . 6S 4 44/8
125 Iran- 25 + + + + + + - 4S 2/3 55/3
Golestan
156 33 - - + - - - . 80S 6 1400
356 39 + + + + + + . 60S 4/6 906
19 58 + + + + + + - 6S 4 89/6
186 67 - + + + + + . 2s 33 252
160 79 + + + + + + . 955 8 1522
439 90 + + + + + + . 65 33 7412
164 93 + + + + + + - 3S 3/3 31/5
296 Iran-Ardabil 18 + + - + - + + 80S 7 892/5
71-18 34 + + + + + + - 16S 3/3 149/8
197 63 + - + + + + . 855 8/3 927/5
330 84 + + + + + + - 4s 3 37/8
41 Iran-Guilan 1 + + + + - + - 1S 3 13/3
350 16 + + + + + + . 2s 206 16/8
339 47 + + + + + + + 16S 4/3 188/3
28 51 + - + + + - - 2S 3 28
294 64 - - - + - - - 208 4 20012
206 7 + + + + + + - 3s 2/6 32/9
316 100 + + + + + + . 4s 2/6 3972
214 99 - - + - - - . 3s 3 4173
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Table 4. Analysis of variance of resistance components of wheat brown rust in field conditions

ANOVA DF AUDPC Infection Coefficient of  Final Disease of
Type Infection Severity
Block 2 130961.8™ 0.012m 22.99m 1.73™
Genotype 100 415522.06%*  0.263** 2387.18** 181.28%*
Error 200 67926.07 0.032 283.9 183.15
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Figure 2. Dendrogram of cluster analysis by Ward method for the reaction of Aegilops tauschi genotypes to brown
rust isolates in the adult plant stage.
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Figure 3. Observed infection types on the leaves of genotypes in field conditions based on Roelfs et al. (1992)
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Figure 4. Grouping the genotypes of Aegilops tauschi based on the level below the disease progression
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Table 5. Correlation coefficients of resistance components of wheat brown rust in field conditions in Aegilops tauschi
genotypes
Final Disease of Coefficient of AUDPC rAUDPC
Severity
Final Disease of 1
Severity
Coefficient of 0.972™
Infection
AUDPC 0.952"" 1
rAUDPC 0.951™ 1.000™ 1
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Figure 5. Dendrogram of cluster analysis using Ward method for Ae. tauschii genotypes in seedling and whole plant
based on type of infection in greenhouse and severity of infection, type of infection (IT), infection coefficient (Cl)

and area under disease progression curve.
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