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The first report of the bacterium Clavibacter zhangzhiyongii, the cause of barley
decay and yellowness in some areas
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Abstract

So far, several bacterial diseases, including wheat stripe spots caused by Xanthomonas translucens and mild
bacterial mosaics caused byClavibacter tessellarius , have been reported in Poaceae family plants. In recent
years, reports have been published on the presence of Clavibacter zhangzhiyongii bacteria in barley plants in
some countries, such as Australia and China. This research was conducted to track and identify the
mentioned bacteria using biochemical and molecular methods and determining its host range. For this
purpose, in the years 2021 and 2022, wheat, barley, and weeds with symptoms of brown spots, mild mosaic,
decay, and yellowing of leaves were sampled in the provinces of Golestan, Bushehr, Qazvin, Zanjan, and
Fars. Bacterial isolation was performed according to standard bacteriological methods. Phenotypic and
biochemical tests identified isolates and housekeeping genes atpD, gyrB, ppK, and recA. Pathogenicity tests
were performed by spraying and stem injection. Based on biochemical and molecular tests, 15 isolates of the
genus Clavibacter were identified, and among the studied isolates, three isolates were identified as

C. zhangzhiyongii.
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Fig 2. Amplification and band formation in region 1425 bP some selected samples using diagnostic

primer pairs CMR16F1/CMR16R1. The three bands are related to C. zhangzhiyongii strains, the

fourth band is Sh2141 Clavibacter sp. The last two bands correspond to the standard strains of

C. michiganensis and C. tessellarius.
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Fig3. Amplification and formation of the fragments related to housekeeping gene primers, bands with
a length of 604 bp are related to the ppk primer, bands with a length of 724 bp are related to the recA
primer, bands with a length of 977 bp are related to the gyrb primer, and bands with a length of 1104
bp are related to the atpD primer.
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47
482‘—,— Clavibacter insidiosus LMG 3663
75 Clavibacter nebraskensis NCPPB 2581
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Figd. The position of C. zhangzhiyongii isolates in the phylogeny tree using atpD ppK .recA and gyrB genes
base on Mega6.0 software with the Maximum Likelihood method and validity measurement using method
Bootstrap 1000 (The accession number corresponding to the gyrB gene is marked in red next to each strain)
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Figd. The symptoms of C. zhangzhiyongii disease on barley and wheat plants after inoculation of

isolates in the greenhouse with relative humidity of 90% and temperature of 27°C, a: yellowing and

decay of barley leaves (isolate Sh3003), b: brown spots and yellowing of the parts upper part of barley

leaf (strain Sh2130), c: premature yellowing of wheat leaf (strain Sh2358),d: yellowing and

deterioration of upper parts of wheat leaf (strain Sh3003); e: Negative control (Type strain C.

michiganensis species).
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Table2. characteristics and some phenotypic characteristics of gram-positive isolates of peach color in

this study.
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Figure 5. Disease symptoms on other host in Poaceae family; a: Dryness and decline of leaf margin

and tip by strain Sh3003 ( Zea maize),b: Formation of brown spots on leaf margin of strain Sh3003

(Hordeum spontaneum), c: yellowing of leaf margin and tip by strain Sh2130 (Zea maize ), d: Negative

control C. michiganensis species (Hordeum spontaneum).
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