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The effect of chitosan on induced resistance against Septoria leaf
blotch of wheat

S. Vardipour?, L. Ahangar?, F. Taliei®, and S. Kia*

(Received: 20.6.2021; Accepted: 1.10.2021)

Abstract

The septoria leaf spot caused by Zymoseptoria tritici is one of the most destructive wheat diseases in the
world, which causes lots of damage to this crop annually. The aim of this study was to investigate the effect
of 0 and 200 ppm of chitosan on the expression of defense genes and antioxidant enzymes (peroxidase,
catalase and ascorbate peroxidase) activity, in Koohdasht wheat cultivar (susceptible cultivar) in interaction
with the pathogen. Therefore, two-week plants were sprayed with chitosan, and then treated plants along
with control plants were inoculated with Z. tritici pathogen. Finally, the expression rate of PR1, PR2 and
PR5 genes were examined using qRT-PCR technique at 0, 12, 24, 48, 96, and 240 hours after inoculation
(hai). According to the results, disease severity reduced by about 55% in chitosan pre-treated plants
compared to control. The results of gPCR showed that expression of mentioned genes increased in treated
and control plants, but the expression of PR1, PR2 and PR5 genes increased by 7.5, 4.15 and 3.76 times
more in treated plants compared to control in 24 hai, respectively. Comparing enzyme activity in chitosan
pre-treated plants and control, indicates an increasing trend of peroxidase enzyme and a decreasing trend of
catalase and ascorbate peroxidase in the first group of plants. The examined gene expression and
antioxidants pattern changed in both groups of plants indicates the effectiveness of chitosan in inducing
resistance against septoria leaf blotch in wheat.
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proteins
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Table 1. List of primers and their sequences
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Figure 1. Percentage of leaf area with necrotic lesions
bearing pycnidia at different concentration of
chitosan in plants treated with chitosan and control.
Means Compared using LSD test (P< 0.05).
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Figure 2. Expression level of PR1, PR2 and PR5 genes in wheat plants treated with chitosan and control
challenged by Mycosphaerella graminicola. * and ** indicate significant differences at 0.05 and 0.01 level at time

courses, respectively, using student’s T- test.
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Figure 3. Melting curve of PCR products for PR1, PR2, PR5 and Actin genes, confirming their specific

amplification.
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Figure 4. Changes in the activity of Peroxidase, Catalase and Ascorbate peroxidase in chitosan treated plant and
control after inoculation with Mycosphaerella graminicola. * and ** indicate significant difference at 0.05 and
0.01 level at time cource, respectively, using student’s T- test.
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