Quarterly Scientific Journal of National University of Skill

National

Winter 2025, Vol. 21, No. 4, p. 429-446 University

Journal Homepage: https://karafan.nus.ac.ir/?lang=en

d- :10.48301 A.2024.418526.272

The Effect of Arbuscular Mycorrhizal Fungi on Crown and
Root Rot Disease of Bean Caused by Rhizoctonia solani

Moslem Moosavian!*”, Sedighe Ghanaei2'*', Mohsen Shadmand3

L3Master of Science, Plant protection, Lorestan University (LU), Khoram Abad, Iran.
2Department of Agricultural Science, Technical and Vocational University (TVU), Tehran, Iran.

ARTICLE INFO ABSTRACT

Article Type: In this study, the effects of mycorrhizal fungi Glomus intraradices,
Original Research Glomus mosseae and Glomus rubi, which are important members of the
rhizosphere microflora and have biological control against plant
diseases, were examined against R. solani. For this purpose, the

Received: 10.13.2023

Revised: 02.12.2024
Accepted: 04.15.2024

Keyword:
Biological Control
Root Symbiosis
Glomus Sp.
Damping off
Organic Farming

*Corresponding Author:

Moslem Moosavian

Email: moosavian.mo@fa.lu.ac.ir

mycorrhizal fungi were extended to corn roots. Then, the effect of
these biological factors on plant indicators and the severity of R. solani
fungus damage on bean plants in greenhouse conditions was
evaluated in a completely randomized design with nine treatments
and four replications. The results suggested that arbuscular
mycorrhizal compounds significantly reduce rootrot disease in beans.
Therefore, the best treatment for increasing plant indices were all
treatments containing G. mosseae and the combination of all biological
agents treatment. The combination of all biological agent treatments,
with 39.50% incidence, 36.25% severity and 53% disease control, had
the greatest biocontrol effects on the disease. The study findings
indicated that effective combinations of these biocontrol agents can
facilitate plant growth and health.
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EXTENDED ABSTRACT

Introduction

With the prevalent use of chemical fungicides, fungi, nematodes, bacteria, and other
pathogens on farmland are becoming increasingly resistant to fungicides. In contrast, their
natural enemies have been killed in large numbers, increasing in disease prevalence. These
fungicides can remain in plants and animals, enter the human body through the food chain,
and pose a threat to human health. Accordingly, the search for environmentally friendly
technologies to control plant diseases has become one of the research hotspots for plant
pathologists and environmental scientists. Biological control has been the focus of much
attention. Arbuscular mycorrhizal fungi (AMF) are the most common, abundant, and
significant beneficial fungal group in mycorrhizae. They have a unique antagonistic effect
on soil-borne pathogens such as fungi, bacteria, and nematodes. Studies have demonstrated
that AMF can adjust the formation of secondary metabolites in host plants by modifying the
morphology or anatomical structure of plant roots. This results in improved chemical and
physical properties of the rhizosphere, which helps in competing with pathogens for
infection space and photosynthetic products. Additionally, AMF can activate disease
resistance and defence mechanisms in plants. Glomus asciculatum, G. etunicatum, G.
macrocarpum, G. margarita, G. heterogama, and G. calospora can decrease the diseases
caused by pathogenic fungi of the genera Rhizoctonia, Pythium, Fusarium, Cylindrocarpum,
Phytophthora, Macrophomina, Phoma, Ophiobolus, Pyrenochaeta, Sclerotium, Ophiobolus,
and Thielaviopsis in kidney bean, soybean, cotton, barley, peanut, banana, tobacco, peach,
citrus, onion, strawberries, poplar and ginseng. Studying the mechanism of Arbuscular
Mycorrhizal Fungi (AMF) in the biological control of plant diseases holds both theoretical
and practical significance. Therefore, this article aims to review the influence of AMF on the
biological control of bean crowns and root rot caused by R. solani, which is considered one
of the most critical plant pathogens.

Methodology

Three AMF inoculg, in cloding Glomus mosseae «G. rubi and G. intraradices, were used in
this experiment. These AMF fungi were isolated by the method of Gerdemann and Nicolson
and Jenkins. The pathogenic fungus R. solani isolated from the root and crown of beans,
prepared from the botanical collection of Lorestan University was also used.

AMF inocula, for preparing inoculum, were propagated on grass and Sorghum. After four
months, the soil in the pots was dried at room temperature and stored. To ensure the
colonization of the roots with mycorrhizal fungi, Gaur et al instructions were used.

To prepare R. solani inoculum, this fungus was inoculated at 27-30°C in a sterile wheat
culture medium in Erlenmeyer. After seven days, the wheat medium was entirely colonized
by the fungus. This mixture is first dried at room temperature and then ground. This
inoculum was used for biological tests in interaction with mycorrhizal fungi. According to
the table below, R. solani and mycorrhizal fungi were inoculated on the bean plant in a
completely randomized design in 9 treatments and four replications.
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Table 1. The characteristics of experimental treatments in the interaction of AMFs and R. solani on bean plant.

Treatments Treatment Treatments Treatment Treatments Treatment
Description Code Description Code Description Code
Interaction Gm+Gr Interaction G. Without arbuscular Non-
with pathogenic Gm+Gr irregularis with Gi and pathogenic infection
fungus pathogenic fungus fungus control
Interaction Gi+Gr Interaction G. rubi Inoculated with infection
with pathogenic Gr+Gi with pathogenic Gr .
fangus fungus pathogenic fungus control
Interaction Interaction Gm+Gi i:;zzztel(\)/\?it(};;
Gi+Gm+Gr with Gi+Gm+Gr with pathogenic Gm+Gi ) Gm
pathogenic fungus

pathogenic fungus fungus on plant

The effect of mycorrhizal fungi on the reduction of bean seedling death and disease was
measured by measuring plant indices, including plant height, root length, fresh and dry
weight of root and stem, vigor index (seed germination), disease prevalence and severity,
disease control, root rot severity index.

Results and discussion

A comparison of the average effect of AMF fungi factors on the plant indices of beans
infected with R. solani showed that treatment with G. mosseae+G. rubi significantly impacts
plant parameters such as fresh weight, dry weight, and root and stem height. Moreover, the
treatment of G. mosseae+G. intraradices+G. rubi has the most effect on this index, with an
increase of 81.54% in bean seed germination. It showed a substantial difference from other
treatments at 1%. Previous studies have also identified that AMFs are considered ideal
biocontrol agents due to their ability to form mutualistic symbiosis relationships with the
roots of most vascular plant species. Moreover, plant mycorrhiza correlation benefits plants
against soilborne pathogens and increases plant stability to various abiotic stresses and
nutrient attraction.

The effect of mycorrhizal factors on reducing the prevalence of bean seedling death
disease showed that the lowest rate of disease prevalence was in G. mosseae+G.
intraradices+G. rubi and G. mosseae+ G. rubi treatments were 39.5 and 42.75%, respectively.
These treatments also controlled the disease in 53 and 49.02, respectively. The lowest
severity of root rot was G. mosseae+G. intraradices+G. rubi, G. mosseae+ G. rubi and G.
mosseae+G. intraradices treatments with 26.50, 32.75 and 35.50, respectively (Table 2). It
was determined in the research of Sudhasha et al. that G. intraradices prevented the growth
of F. oxysporum and suggested that mycorrhizae chemical balance prevented pathogenic
fungi reproduction and development. Steinkellner et al. reported in their studies that plant
fungal disease severity could be decreased using a combination of phosphorus application
and AMF pre-treatment. When AMF is used for plant disease control, its control result is
affected by factors such as the species of plant disease and the relationship. The results of
Aljawasim et al. research showed that Mycorrhiza inoculated plants with AMF significantly
reduced the severity of R. solani disease. Also, plants inoculated with G. mosseae and G.
clarum showed a significant increase in both root dry weight and shoot dry weight
compared with noninoculated plants.
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Table 2. Effect of mycorhizal agents on root rot severity indexes, disease indexes, disease incidence and
disease control caused by R. solani in bean plants.

Treatment Disease Disease Disease Root rot
control (%) incidence (%) severity index  severity index
Infected - 84.25 74.00 59.00
G. mosseae 44.59 46.50 31.25 32.00
G. intraradices 28.18 60.25 47.00 45.25
G. rubi 40.25 50.00 37.75 35.50
G. mosseae+G.intraradices 43.02 48.00 36.00 32.75
G. mosseae+G.rubi 49.02 42.75 27.75 30.75
G.intraradices+G.rubi 33.17 56.00 35.75 37.00
G. mosseae+G.intraradices+G. rubi 53.00 39.50 26.25 26.50
Conclusion

Finally, mycorrhizal fungi play an essential part in plant defence against pathogens and
form a mutual relationship with plants. In summary, all mycorrhizal species could be
valuable tools to rein in R. solani, increase tolerance to abiotic stresses and increase.
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