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Phenotypic and genotypic characterization of wheat spike blight
bacterium in southern Kerman province

M. Azadi Moghadam', Z. Azami Sardooei?, M. Azadvar®, and K. Salari*
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Abstract

Twenty-one bacterial strains were isolated from wheat showing spike blight disease symptoms in southern
Kerman province. Differential phenotypic features of the strains were studied using common bacteriological
methods. Molecular identification of the isolates was studied by amplification and partial sequence analyses
of 16S rRNA, gyrB and recA genes. PCR assays using specific primer sets amplified 700 and 558 bp
amplicons of 16S rRNA and gyrB genes from all strains, respectively. PCR assay with specific primer set for
recA gene amplified a 600 bp fragment from Rathayibacter iranicus, but not from R. tritici strain and the
isolated strains from wheat in southern Kerman province, as well. Sequences of the amplicons obtained from
each gene locus were identical to those sequences for R. tritici reference strains as well as the R. tritici strains
available in GenBank. Results obtained from phenotypic tests and analyses of the data from amplification
and sequencing of the studied gene loci indicated that R. tritici is the causal agent of wheat spike blight
disease in southern Kerman province. To the best of our knowledge, this is the first report of R. tritici on
wheat in Kerman province.
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Table 1. Description of the used primers in this study

Primer name Sequence (5 to 3") Target gene Amplicon size (bp) Reference
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MAF16 GCTCGTAGGCGGTTTGTC 16S rRNA 700 Nikakhtar et al. 2016
MARI16 GGTATCGCAGCCCTTTGT
2F ACCGTCGAGTTCGACTACGA gyrB 558 Richert et al. 2005
4R CCTCGGTGTTGCCSARCTT
recAF GTCTTGGCAGCGACGAAC recA 600 Nikakhtar et al. 2016
recAR CGGACGGAGGCGTAGAA
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Table 2. Phenotypic features of the bacteria isolated from wheat spike blight samples in southern Kerman

province.
Characteristic Isolated Rathayibacter tritici strains Reference strains
Cn g2 ol (g5l R tritici (gla -y 2l dals glaalas

R. tritici R. iranicus
KOH 3% (w/v) solubility + + +
HR on tobacco + + +
Catalase + + +
Oxidase - - -
Levan formation + + -
Tween 20 hydrolysis + + +
Tween 80 hydrolysis - - +
Potato rot - - -
Growth in 2% (W/V) NaCl + + +
Growth in 3% (W/V) NaCl + + +
Growth in 4% (W/V) NaCl V(77.2) + -
Growth in 5% (W/V) Nacl - - -
Colony color Dark yellow Light yellow Dark yellow

(o < ,..S \;Lél.a«il.b Loy jb‘ﬁ J>l.> sde) e L ,..S b vV “.5;5.'..» rM-\S b e rM-\S \j =+
+: positive reaction, -: negative reaction, V: variable reaction (percentage of positives in parenthesis
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IS 5 S s 58 Seas Ole o) Jas
R (slaaslu= &8 L5 sal Ol (Nikakhtar et al. 2016)
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bg e 5,81 J5 s f.\:f e 4 g Jols Rathayibacter s ;S\ sasi 8§ DNA 5 ol a5 oladad 55,585 201 080 N K3
MAF16/MAR16 gl &1 oo 3l esliil Ly o 5 4 (€) recA 5 (b) gyrB (@) 165 IRNA 5 ol 51 s 4

g sl (V=8 (DNA 33) e d S (NC (0 5 O S bums) (3L i Vo0 J o050 KLii (M recAF/recAR 5 2F/4R
e s (RI (Rathayibacter tritici ——is Jals (RT (Olo S Olwl O g 5l sdilae f.\_'f ol > Jale (g SL
.Rathayibacter iranicus

Fig. 1. Agarose gel electrophoresis of amplicons from DNA of Rathayibacter species causing wheat spike blight.
Partial amplification of 16S rRNA (a), gyrB (b) and recA (c) loci using MAF16/MAR16, 2F/4R and recAF/recAR
primer pairs, respectively. Lane 1 to 4, wheat spike blight strains collected from southern Kerman province; M)
100 bp DNA ladder (Sinaclon, Iran); NC) negative control (no DNA); RT (R. tritici) and RI (R. iranicus) as

positive controls.
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Figure 2. Phylogenetic tree constructed using 16S rRNA gene partial sequences of Al13, A16 and A20
Rathyibacter tritici strains collected from southern Kerman province (A), R. tritici (A) and R. iranicus (©)
reference strains and other Rathayibacter species representatives available in GenBank, by Neighbor-joining

method with 1000 bootstrap. Microbacterium sp. was used as out -group.
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Figure 3. Phylogenetic tree constructed using gyrB gene sequences of A13, A16 and A20 Rathyibacter tritici
strains collected from southern Kerman province (A), R. tritici (A) and R. iranicus (O) reference strains and
other Rathayibacter species representatives available in GenBank, by Neighbor-joining method with 1000

bootstrap. Microbacterium sp. was used as out -group
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