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Induction of resistance in tomato by B-aminobutyric acid against
Clavibacter michiganensis subsp. michiganensis Ta18 strain isolated
from Iran

M. Ansari, S.M. Taghavi, H. Hamzehzarghani, A. Afsharifar’

(Received: 15.2.2019; Accepted: 28.5.2019)

Abstract

Bacterial canker caused by Clavibacter michiganensis subsp. michiganensis is an economically important
disease of tomato. In this study after isolation and characterization of the pathogen, effects of tomato pre-
treatment with DL-B-aminobutyric acid (BABA) on bacterial canker was investigated under laboratory
conditions. BABA is known as a powerful chemical resistance inducer in plants against diverse pathogens. In
this study, tomato plants were treated with a 0.2 mM concentration of BABA and distilled water served as
control. The plants were subsequently challenged with a 1x10® CFU ml™' bacterial suspension. The results of
experiments in different time intervals showed that BABA pre-treatment resulted in a significant reduction of
bacterial population and symptoms severity of inoculated plants as compared to their controls. Furthermore,
late appearance of disease symptoms indicated longer incubation periods for BABA treated plants. Also, a
significant increase was observed in the expression of PRI and catalase genes in treated plants. Based on our
results and regarding the lack of proper management options against the disease, application of BABA as an
environmentally safe agent is recommended as a valuable contribution to disease management.
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Fig 1. Common symptoms of bacterial canker disease, in the field (A,B, C) and greenhouse (D). A: Vessel
discoloration (stem canker) B: leaf necrosis and dead tomato plant, C: dark lesions on fruit, D: Wilting, chlorosis

and necrosis
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Table 1. Primer sequences used in this study.
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Target gene Primer sequence Size of Reference
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CMR16F1 GTGATGTCAGAGCTTCCTCTGGCGGAT 1425 Lee et al. 1997
CMR16R1 GTACGGCTACCTTGTTACGACTTAGT
PSA-4 TCATTGGTCAATTCTGTCTCCC 271 Pastrik & Rainey, 1999
PSA-R TACTGAGATGTTTCACTTCCCC
2F ACCGTCGAGTTCGACTACGA 550 Richert et al. 2005
4R CCTCGGTGTTGCCSARCTT
PRI-F GGATCGGACAACGTCCTTAC 193 Molinari et al. 2014
PRI1-R GCAACATCAAAAGGGAAATAAT
CAT-F TGGAAGCCAACTTGTGGTGT 233 Zhang et al. 2015
CAT-R ACTGGGATCAACGGCAAGAG
B-tubulin AACCTCCATTCAGGAGATGTTT 180 Aime et al. 2013
B-tubulin TCTGCTGTAGCATCCTGGTATT
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infection with Clavibacter michiganensis subsp. michiganensis Tal8 strain. Significant difference was found in
expression of PRI and CAT in BABA treated plants at 24 and 48 hour post inoculation (hpi). Means with the

same letter are not significantly different at 1% level based on Duncan Multiple Range Test.
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Fig 4. Progress of the disease severity on tomato
plants induced by BABA compared to control plants
at 2, 6, 12 and 20 days after inoculation with
Clavibacter michiganensis subsp. michiganensis Tal8
strain.
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Fig 5. Effect of BABA pretreatment on growth of
Clavibacter michiganensis subsp. michiganensis Tal8
strain at 2, 6, 12 and 20 days after inoculation. The
initial bacterial population decreased significantly in
tomato plants treated with this chemical compound
compared to control plants.
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