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Abstract

Garlic is an herbaceous plant from the Alliaceae, which ranks second among Allium species after onions in terms of global production.
Garlic is one of the most widely grown crops in Tarom County, Zanjan Province, Iran. Recently, a new disease with symptoms of severe
yellowing and terminal drying of the leaves, known as garlic yellowing disease, was observed in many fields of Tarom County of Zanjan
province. To identify the causal agent and assess the prevalence of garlic yellowing disease in Tarom, symptomatic leaves were collected from
fields for three years. After isolation, the cause of garlic yellowing disease was identified as Stemphylium vesicarium, based on both
morphological characteristics and sequencing of the rDNA-ITS, glyceraldehyde-3-phosphate dehydrogenase (gapdh) and calmodulin (cmdA)
genomic regions. A severe epidemic of yellowing disease on garlic caused by S. vesicarium was found in all garlic fields in Tarom.
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Table 1. Sampling of garlic farms in Tarom County of Zanjan Province

Sampling date/ Number of farms visited

Sampling area 2020 —2019 2021 —2020 2022 —2021

Shagaqi 4 3 3
Chavarzaq 5 4 3
Kohkan-e Sofla 5 4 4
Kohkan-e Olya 4 3 3
Vanisar 21 20 18
Dohneh 5 5 3
Dast Jerdeh 10 10 8
Qalat 1 5 2
Sansiz 6 3 4
Alzin 1 3 2
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Fig 2. Phases of disease progression during the season
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Fig 3. The current distribution map of Stemphylium vesicarium in Tarom of Zanjan proviece.
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Table 2. Taxa used in the phylogenetic analysis and Genbank accession numbers (the newly generated sequences are highlighted in black bold).

Taxa Isolate GeneBank accession numbers References
ITS gapdh cmdA

Alternaria alternata CBS 916.96 AF347031 AY278808 - Woudenberg et al. 2013
Stemphylium lycopersici CBS 122639 KU850611 KU850756 KU850902 Woudenberg et al. 2017
S. callistephi CBS 527.50 KU850539 KU850686 KU850828 Woudenberg et al. 2017
S. canadense CBS 116602 KU850641 KU850782 KU850932 Woudenberg et al. 2017
S. chrysanthemicola CBS 117255 KU850640 KU850781 KU850931 Woudenberg et al. 2017
S. beticola CBS 141024 KU850520 KU850667 KU850808 Woudenberg et al. 2017
S. botryosum CBS 714.68 KC584238 AF443881 KU850826 Woudenberg et al. 2017
S. lycii CBS 125241 KU850602 KU850748 KU850893 Woudenberg et al. 2017
S. vesicarium CBS 715.68 KU850565 KU850712 KU850855 Woudenberg et al. 2017
BRIP 14857 MK336816 MK336862 MK336839 Woudenberg et al. 2017
BRIP 52457 MK336824 MK336870 MK336847 Woudenberg et al. 2017

N129 OR802144 OR830248 OR830243 This study

N142 OR802145 OR830249 OR830244 This study

N221 OR802146 OR830250 OR830245 This study

N222 OR802147 OR830251 OR830246 This study

N257 OR802148 OR830252 OR830247 This study
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Fig 4. Stemphylium vesicarium : A. colony on MEA, B-F. conidiophores and conidia, (Bars = 10 um).
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Fig 5. Phylogenetic tree inferred by Bayesian analysis of the combined three-locus (ITS, gapdh and cmdA) for Stemphylium species.
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Fig 6. A, garlic seedlings before inoculation. B, garlic seedlings after inoculation. C, leaf blight symptoms on inoculated by A. sativum under

greenhouse conditions seven days after inoculation.
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