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Abstract

Objective

Bacterial leaf streak (BLS) caused by of Xanthomonas translucens, is a serious bacterial seed-
borne disease of wheat (Triticum aestivum L.) worldwide. This research was planned to study
pathogenicity of the isolates obtained from bacterial leaf streak on wheat plants. Resistance of
different wheat cultivars against the isolate with the highest pathogenicity was investigated.
Molecular tools were used to identify bacterial isolates and their genetic diversity.

Materials and methods

Bacterial strains with yellow and soft colonies were isolated and their pathogenicity indicated that
all selected isolates are pathogen. Aggressiveness of the isolates was differing among isolates.
Wheats cultivars showed different responses to selected isolate, but all cultivars were susceptible
to the pathogen. Result of molecular analysis with DNA fingerprinting techniques showed genetic
diversity among the bacterial isolates obtained from different wheat growing regions. In the
cluster analysis of the banding pattern obtained with ERIC and BOX primers, the isolates were
divided into 5 main groups at 33% similarity. The results showed significant genetic diversity
among isolates causing bacterial leaf streak disease in these provinces. Sequences comparison of
gyrB and dnaK genes with similar sequences in the gene bank showed high homology with

sequences from Xanthomonas translucens pv. undulosa.
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Results

Bacterial strains with yellow and soft colonies were isolated and their pathogenicity indicated that

all selected isolates are pathogen. Aggressiveness of the isolates was differing among isolates.

Wheats cultivars showed different responses to selected isolate, but all cultivars were susceptible

to the pathogen. Result of molecular analysis with DNA fingerprinting techniques showed genetic

diversity among the bacterial isolates obtained from different wheat growing regions. In the

cluster analysis of the banding pattern obtained with ERIC and BOX primers, the isolates were

divided into 5 main groups at 33% similarity. The results showed significant genetic diversity

among isolates causing bacterial leaf streak disease in these provinces. Sequences comparison of

gyrB and dnaK genes with similar sequences in the gene bank showed high homology with

sequences from Xanthomonas translucens pv. undulosa.

Conclusions

The rep-PCR techniques are suitable for studying genetic diversity of the obtained isolates. In this

study, geographical location had no effect on the grouping of the isolates. Bacterial leaf streak

disease is found in almost every wheat growing area and better understanding of the Xanthomonas

translucens-wheat interactions are necessary to find and develop wheat cultivars with resistance

to the disease.
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Table 1. Pathogenic diversity of all strains of Xanthomonas translucens from different
locations of Iran evaluated on a Falat wheat cultivar

TN JIR TR
Isolate Location Disease Severity

N1 Neyshabur - Razavi Khorasan Province (s, ool o )gliss 77.14
N2 Neyshabur - Razavi Khorasan Province (s, ool s )glis 71.42
N3 Neyshabur - Razavi Khorasan Province (s, ool o )glis 68.57
N4 Neyshabur - Razavi Khorasan Province (s, bl o )glivs 65.71
NS Neyshabur - Razavi Khorasan Province (s, bl o )glivs 68.57
Gl Jolgeh Rokh - Razavi Khorasan Province g, sl =z, aSls 62.85
G2 Jolgeh Rokh - Razavi Khorasan Province s, ool p—¢, 4> 65.71
G3 Jolgeh Rokh - Razavi Khorasan Province s, ool p—¢, 4> 65.71
G4 Jolgeh Rokh - Razavi Khorasan Province s, ool p—¢, 4> 62.85
Chl Chenaran - Razavi Khorasan Province (sg.s, ol s— ks 40

Ch2 Chenaran - Razavi Khorasan Province (sg.s, ol s— ks 42.85
Ch3 Chenaran - Razavi Khorasan Province (sg.s, ol s— ks 40

Ch4 Chenaran - Razavi Khorasan Province (sg.s, ol s— ks 40

Chs Chenaran - Razavi Khorasan Province (sg.s, ol sk 37.14
J Jajarm - North Khorasan Province Jlus ol p—pysls 42.85
J2 Jajarm - North Khorasan Province Jlus ol p—pysls 37.14
J3 Jajarm - North Khorasan Province Jlus ol p—pysls 40

316 Mashhad - Razavi Khorasan Province (sg.s, ¢l - e 40

317 Mashhad - Razavi Khorasan Province (sg.s, ¢l - e 37.14
Al Ashkhaneh - North Khorasan Province Jlus ol p—alss] 31.42
A2 Ashkhaneh - North Khorasan Province Jlus ol p—alss] 31.42
A3 Ashkhaneh - North Khorasan Province Jlus ol p—alss] 31.42
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Figure 2. Banding patterns of amplified DNA fragments of Xanthomonas strains by BOX-
PCR for the species causing bacterial leaf streak of wheat in some provinces of Iran, in a

1.5% agarose gel. Characteristics of isolates are shown in Table 1
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Figure 3. BOX-PCR. Dendrogram of genetic relatedness of Xanthomonas strains causing
bacterial leaf streak of wheat in some provinces of Iran, based on their BOX-PCR
fingerprint patterns. Cluster analysis was performed by the Jaccard’s similarity coefficient
and the UPGMA algorithm
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Figure 4. Banding patterns of amplified DNA fragments of Xanthomonas strains by ERIC-
PCR for the species causing bacterial leaf streak of wheat in some provinces of Iran, in a
1.5% agarose gel. Characteristics of isolates are shown in Table 1

ARA

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705  Electronic ISSN: 2228-6500



RN,

YELT (), Ko g (i sl

|

|

|

|

|

|

|

|

|

I L1
cE2
b5}

L

—

I
| |
| |
| | I
= —
| T a3
| ! L
T T

f T T T T T T T
0.00 017 033 0350 067 0.33 100
Coafficient

—obwl (A g2 pnS oU 5SS 64le8 Jele Xanthomonas glaslas Sib5 bLi,l ol Fg,055 .0 JSUS
02951 9 3,815 wlid o b slanigd LT ERIC-PCR cuiSl 51 5o (wlw! o oyl pal s
el UPGMA

Figure 5. ERIC-PCR. Dendrogram of genetic relatedness of Xanthomonas strains causing
bacterial leaf streak of wheat in some provinces of Iran, based on their ERIC-PCR
fingerprint patterns. Cluster analysis was performed by the Jaccard’s similarity coefficient
and the UPGMA algorithm

l
] ts
| :
l

1
|
I Ll
- CH2
‘ 1 CHS
317
| CHI
| n
: 1t )
r \ L | CH4
iE]
! 1 316
‘ ‘ | 112
I [ Al
I ’—*—‘ Ad
1 - -‘\:
\ ] a3
f T T T T T T T 1 T T T 1
000 1 030 087 08 100
Cosfficient

P g0 pNS 2l SSL gyle Jole Xanthomonas by &y las (S5 byl ol 59,055 .1 JK—
wlis ey b slad g LT ERIC-PCR g BOX-PCR oS ;5 (sosls (ol !y ¢yl ! (s ybinw!
a5 plst UPGMA o3 5631 g 5,515
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Figure 7. Phylogenetic tree base on the sequences of gyrB region. The tree was constructed
by the neighbor-joining method with MEGA 5 software. The numerals represent the
confidence level (Bootstrap) from 1000 resampling
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