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Abstract:

Rice is one of the most important cereals in the world, and brown spot disease is
considered a significant seed-borne disease of rice, attacking and damaging the crop
at all stages of plant growth, from the nursery to the field. The present study was
conducted as a factorial in a completely randomized design with five treatments:
potassium phosphite, chitosan, Serendipita indica, positive control, and negative
control. Treated and control plants were infected with the causative fungus and
sampled 24 and 72 hours after infection to measure enzyme activity. In this research,
the activity of catalase and guaiacol peroxidase enzymes was higher in treated rice
compared to the positive and negative controls, and the severity of Bipolaris oryzae
fungal disease was lower in chitosan, potassium phosphite, and S. indica treatments
than in the positive control. The results highlight the importance of employing
biological methods and environmentally friendly chemical compounds in plant
disease management.
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Extended Abstract
Introduction

Rice, as one of the most important agricultural crops and the
staple food for over half of the world's population, plays a
crucial role in ensuring food security. However, the
production of this strategic crop faces various challenges,
with plant diseases being one of the most significant. Among
the common diseases affecting rice, brown spot disease
stands out as one of the oldest and most widespread, causing
substantial economic losses to farmers worldwide. This
disease is caused by the fungus Cochliobolus miyabeanus,
also known as Bipolaris oryzae. It is a seed-borne disease
that can affect rice at all stages of growth, from the nursery
to the field. The damage caused by brown spot disease can
range from 4 to 52%, depending on environmental
conditions and field management practices. Symptoms of the
disease include the development of brown spots on the
leaves, reduced photosynthesis, and ultimately a decrease in
crop yield. In recent years, the extensive use of chemical
pesticides to control plant diseases has not only resulted in
irreversible environmental damage but has also led to the
development of pesticide resistance in pathogens. This
situation has underscored the need to explore alternative and
sustainable methods for managing plant diseases. One such
approach involves the use of beneficial microorganisms and
biocompatible compounds, which can effectively mitigate
the effects of diseases by enhancing the plant's immune
system and inducing resistance. The objective of this study
is to investigate the activity of antioxidant enzymes in rice
plants treated with chitosan, potassium phosphite, and the

Serendipita indica fungus in combating brown spot disease.

Materials and Methods

In this study, the effect of different treatments on rice plant
resistance to B. oryzae fungal disease was investigated. The
experiment was conducted in a completely randomized
design with five treatments: chitosan, potassium phosphite,

S. indica fungus, positive control, and negative control, each

with three replications. First, local Tarom rice seeds were
disinfected and placed on sterile, moist filter paper for
germination. Some of the germinated seeds were soaked in
a solution containing S. indica fungus spores for six hours.
Then, all treated and germinated seeds were transferred to
plastic pots containing sterile soil. The pots were maintained
under controlled greenhouse conditions until the plants
reached the five-germination stage. At this stage, the plants
were treated with chitosan (at a concentration of two in a
thousand) and potassium phosphite (at a concentration of
two in a thousand). 48 hours after the application of these
treatments, all plants except a few considered as negative
controls were infected with B. oryzae. Sampling was carried
out at two time intervals: 24 and 72 hours after infection. The
collected and powdered samples were used to measure the
activity of enzymes related to plant resistance, and the
severity of the disease was recorded two weeks after
infection. The data from this study were statistically
analyzed using SAS software, and graphs related to the

results were drawn using Excel software.

Resultss

The results of the study indicated that the use of chitosan as
a biological material plays a significant role in reducing the
number of spots formed on the surface of plants. Chitosan,
with its antifungal properties and ability to induce resistance
in plants, showed the best performance in reducing the
disease. Following chitosan, the potassium phosphite
treatment also demonstrated a significant reduction in the
number of spots and was identified as an effective abiotic
material. To investigate the defense mechanisms of plants
against the disease, the activity of catalase (CAT) and
guaiacol peroxidase (GPX) enzymes was assessed. The
results revealed that in plants treated with chitosan,
potassium phosphite, and S. indica fungus, the levels of these
two enzymes increased 24 hours after inoculation with the
fungus. The rise in enzyme activity suggests the stimulation
of the plant's defense system against pathogens. However,
after 72 hours, the activity of these enzymes decreased in the

mentioned treatments compared to the positive and negative




Mohammadzadeh et al. | Studying the effects of the biological inducer Serendipita indica and...

control plants. This decline could be attributed to the
modulation of the plant's defense response over time, as the
plant may normalize enzyme activity levels after the initial

encounter with pathogens.

Discussion

In recent years, there has been a significant increase in
attention towards new methods to enhance plant resistance
to biotic and abiotic challenges in agricultural environments.
One of the primary issues that plants encounter is the
production of reactive oxygen species (ROS) during
stressful conditions. These molecules have the potential to
harm cellular macromolecules such as proteins, lipids, and
nucleic acids, ultimately leading to a decrease in plant
growth and overall performance. In this context, the activity
of antioxidant enzymes such as CAT and GPX plays a
crucial role in mitigating the damaging effects of ROS.
These enzymes can protect plant cells from harm and boost
plant immunity by regulating ROS levels. Recent studies
have indicated that certain biotic and abiotic factors can
effectively enhance the activity of these enzymes and bolster
plant resistance to stresses. Previous research results showed
that chitosan, potassium phosphite, and S. indica have a
positive effect on disease control. In a recent study, it was
observed that treating rice with chitosan, potassium
phosphite, and S. indica fungus led to an increase in CAT
and GPX enzyme activity 24 hours post-treatment. This rise
in enzyme activity, compared to control groups,
demonstrates the positive impact of these factors on
fortifying the plant's defense mechanisms. Furthermore, the
findings revealed a significant reduction in the severity of
disease caused by B. oryzae fungus in plants treated with
chitosan, potassium phosphite, and S. indica fungus,
highlighting the effective role of these biological and
chemical compounds in managing fungal diseases in rice.
Based on the results of this study, it can be inferred that
utilizing chitosan, potassium phosphite, and S. indica fungus
is an effective approach in managing plant stresses and
diseases. These methods not only decrease the reliance on
chemical

harmful pesticides but also contribute to

environmental preservation and enhance the sustainability of
agricultural systems. They can play a pivotal role in ensuring

global food security.
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Fig 2. Shows a comparison of the average changes in activity levels of catalase (CAT), and guaicol peroxidase (GPX) enzymes in
different time periods following treatments with chitosan, potassium phosphite (Kphi), and Serendipita indica When compared to the

control positive (CP) and control negative (CN), columns with the same letters are not significantly different.
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