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Distribution and genetic diversity of aecial infection on barberry and its
importance to wheat yellow rust disease in Lorestan Province
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Abstract

Wheat rusts including stripe and stem rusts are the most important fungal diseases in the world and Iran as
frequently causes natural epidemics and significant yield loses due to rapid development of new races in life
cycle resulted from mutation or sexual recombination. In this research, distribution and genetic diversity of
aecial infection on barberry bushes and their relation to wheat yellow rust was studied. A total of 95 samples
of infected leaves to aecial stage on barberry bushes were collected from Borujerd, Dorud, Azna and
Aligudarz regions. To identify the rust species, in vive and in vitro pathogenicity test were conducted by
artificial inoculation of wheat seedlings using collected aeciospores from each region. The results showed the
production of urediniospores of P. striiformis f. sp. tritici (vellow rust) as well as P. gramunis f. sp. tritici
(black rust) in inoculated wheat seedlings. Molecular detection and sequencing of the tDNA regions of
representative aecial isolates on Barberry were done. Genetic diversity of 134 aecial isolates was also studied
by amplification of IGS1-rDNA region. The Results also confirmed the pathogenicity test and showed that
barberry could be the aecial host of yellow and black rusts in Lorestan province. The IGS-rDNA
amplification of aecial isolates from Azna and Aligudarz showed most a production of three bands with a
frequency of 15 and 21 isolates respectively. In Dorud samples was with five bands (26 isolates) as well as in
Broujerd samples with two bands (10 isolates) in which showed a genetic variation among aecial isolates
collected from sampling regions in Lorestan province.
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Table 1. Location of the samples used in this study and the results of pathogenicity test of aecium bearing

barberry leaf samples on wheat seedlings.
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Positive (+) assay for Uredimia formed by inoculating wheat with aeciospores, negative (—).
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Fig. 1. Schematic overview of the ribosomal RINA gene clusters including the location of the primers used in

this study
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Fig. 2. Aecial infection on the back of the leaves of Berberis vulgaris in the field (A); Uredinia of Puccinia
striiformis f. sp. tritici on wheat leaves after artificial inoculation with aeciospores collected from Berberis
vilgaris (B) and Berberis integerrima (C) under controlled conditions; Stem rust, Puceinia graminis f.sp. tritici

on wheat stem after artificial
controlled conditions (D).
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Fig. 3. PCR amplification of the IGS1-rDNA region in aecial isolates of infected barberry bushes and the
pathogen of yellow rust, stem rust as well as brown rust of wheat on 1.5 % agarose gel including: (M) 100 bp
DNA ladder ; (Al, B1, D1) Puccinia striiformis f. sp. tritici ; (A2, B2, D2) P. graminis f. sp. tritici ; (A3, B3, D3)
Pueccinia triticina; (B4-5, D4-5) aecial isolates from Borujerd regions; (C1-6, D8-9) aecial isolates from Dorud
regions; (Ad-6, B9-11, D10-11) aecial isolates from Azna regions; (B6-8, D6-7) aecial isolates from Aligudarz

regions; (A7) MiliQ) water (negative control).
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Table 2. Size and the number of DNA bands resulted in PCR amplification of IGS1-rDNA region in aecial

isolates on barberry.

Location

observed

#of

Eepresentative

(Isolates) Bands 1solates Isclate(s) code pize (BE)
Borujerd (13) 1 3 B1-2 13

1 3 B8 083

2 10 E3,B9,B10 13,14

3 2 B4-1 0.851,13
Dorud (55) 1 7 CH3,CH15 1.34

3 4 CH21 0.98-1.07-1.37

4 18 CH4, CH18,CH17 0.94-1-1.15-1.34

5 26 CH2 0.98-1.07-1.16-1.38-15

6 1 CH30 0.98-1.07-1.1-1.38-1.5-16
Azna (33) 1 7 M20 1.57

3 15 M9, M13, M17, 121 1.26,1.42, 1.69

4 11 M6, M3 103,113,123, 14
Aligudarz (32) 1 3 A1-2 1.06

1 3 A1 083

2 6 Al5 0.98-1.07

3 21 AD 0.9-1.03-1.3

4 3 AL1Z, A3, 0.95-1.05-1.16-1.32
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Table 3. Molecular identification of the isolates included in sequence analysis of rDNA region and their
accession number as well as highest similarities with NCBI GenBank species.

# of bands and Size i GenBank i1solate
et (Kb) in PCE. amplify- {:l:esljmn rdentification/
sotate name cation of tDMA regions HUmbE Identities
IT3 1G3 IT: IGS ITS I1G3
P striformis £ 1 3 KE2303%4 KE230398 DQ417398 FI224381
sp. tritict (1:23 (1.13,1.32,1.39) (100%) (100%)
P graminisf 1 1 KE230395 NF ETU014046 NE
sp. tritici (1.2) (~0.83) (93%)
P triticina 1 1 KE23039%6 NF DQ417419 NE
(1:23 (~0.83) (99%)
Single aecium 1 2 KE230399 NP AY117131
- Borujerd (1.2) ~1.3,14) (B7%)
AY117126

MP = not performed
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