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Abstract

Myecorrhizal fungi play a crucial role in enhancing plant health and resistance to diseases. This review
explores the mechanisms by which mycorrhizal associations enhance plant disease resistance,
summarizes findings from various studies on the impact of mycorrhizal fungi on different plant-
pathogen interactions, and discusses the practical applications and future research directions in this
field. The review highlights the potential of mycorrhizal fungi as a sustainable and eco-friendly
strategy for disease management in agriculture.
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Introduction

The symbiotic relationship between plants and mycorrhizal fungi is one of the most
widespread and ecologically significant mutualisms in the plant kingdom. Mycorrhizal fungi,
particularly arbuscular mycorrhizal (AM) fungi and ectomycorrhizal (ECM) fungi, form
associations with the roots of most terrestrial plants, facilitating nutrient and water uptake. In
return, the fungi receive carbohydrates produced by the plants through photosynthesis.
Beyond their role in enhancing nutrient acquisition, mycorrhizal fungi have been shown to
play a pivotal role in improving plant health and resistance to various diseases. This review
aims to provide a comprehensive overview of the impact of mycorrhizal fungi on plant
disease resistance. It will discuss the mechanisms through which mycorrhizal associations
confer disease resistance, summarize findings from relevant studies on different plant-
pathogen interactions, and explore the practical applications and future research directions in
this field.

Main Objective
The main objective of this paper is to review the impact of mycorrhizal fungi on plant
disease resistance.

Mechanisms of Disease Resistance

Mycorrhizal fungi enhance plant disease resistance through a variety of mechanisms. One of
the primary mechanisms is the improvement of plant nutrition, particularly phosphorus
uptake, which strengthens the plant's overall health and ability to resist pathogens.
Mycorrhizal associations also induce systemic resistance in plants, similar to the systemic
acquired resistance (SAR) triggered by pathogen infection. This involves the activation of
plant defense pathways and the production of defense-related compounds, such as
phytoalexins, pathogenesis-related (PR) proteins, and reactive oxygen species (ROS).
Another critical mechanism is the physical barrier formed by the mycorrhizal hyphae. The
extensive hyphal network can act as a physical barrier to pathogen entry and colonization.
Additionally, mycorrhizal fungi can compete with pathogens for space and resources in the
rhizosphere, thereby reducing pathogen establishment and proliferation.

Mycorrhizal fungi also influence the microbial community composition in the rhizosphere,
promoting beneficial microorganisms that can suppress pathogens. This shift in the microbial
community can enhance the plant's resistance to diseases through microbial antagonism,
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competition, and production of antimicrobial compounds by
beneficial microbes.

Studies on Plant-Pathogen Interactions

Numerous studies have investigated the impact of
mycorrhizal fungi on various plant-pathogen interactions.
For instance, Pozo et al. (2002) Y demonstrated that AM
fungi, such as Glomus intraradices, enhanced the resistance
of tomato plants to the soilborne pathogen Phytophthora
parasitica. The study found that mycorrhizal colonization
led to the activation of defense-related genes and an increase
in the production of defense-related compounds.

Similarly, research by Veresoglou and Rillig (2012) ™
showed that mycorrhizal associations significantly reduced
the severity of root rot caused by Fusarium oxysporum in
several crop species. The study highlighted the role of
mycorrhizal fungi in improving plant nutrient status and
inducing systemic resistance.

Another study by Liu et al. (2007) &I found that ECM fungi,
such as Pisolithus tinctorius, enhanced the resistance of pine
seedlings to the root pathogen Heterobasidion annosum. The
ECM fungi were shown to improve the nutritional status of
the seedlings and induce the production of antimicrobial
compounds.

In addition to soilborne pathogens, mycorrhizal fungi have
also been shown to confer resistance against foliar
pathogens. A study by Khaosaad et al. (2007) ™
demonstrated that AM fungi reduced the incidence of
powdery mildew (Erysiphe cichoracearum) in cucumber
plants. The mycorrhizal plants exhibited higher levels of
defense-related enzymes and reduced  pathogen
colonization.

Practical Applications and Future Directions

The potential of mycorrhizal fungi as a sustainable and eco-
friendly strategy for disease management in agriculture is
substantial. Integrating mycorrhizal inoculants into
agricultural practices can reduce the reliance on chemical
pesticides and fertilizers, promoting a more sustainable and
environmentally friendly approach to crop production.
However, the effectiveness of mycorrhizal fungi in
enhancing disease resistance can vary depending on several
factors, including the plant species, fungal species,
environmental  conditions, and pathogen pressure.
Therefore, further research is needed to optimize the use of
mycorrhizal fungi in different agricultural systems. This
includes understanding the specific interactions between
mycorrhizal fungi and various pathogens, as well as the
factors influencing the effectiveness of mycorrhizal
associations in different environments.

Future research should also explore the potential of
combining mycorrhizal fungi with other biocontrol agents
and agricultural practices to enhance disease management.
The development of mycorrhizal inoculants that are
specifically tailored to different crops and environmental
conditions can further improve the effectiveness of
mycorrhizal fungi in promoting plant health and disease
resistance.

Conclusion

Mycorrhizal fungi play a crucial role in enhancing plant
disease resistance through various mechanisms, including
improved nutrition, induction of systemic resistance,
physical barriers, competition with pathogens, and
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modulation of the rhizosphere microbial community.
Numerous studies have demonstrated the effectiveness of
mycorrhizal associations in reducing the severity of various
plant diseases. The integration of mycorrhizal fungi into
agricultural practices offers a sustainable and eco-friendly
strategy for disease management. However, further research
is needed to optimize the use of mycorrhizal fungi in
different agricultural systems and to develop tailored
mycorrhizal inoculants for specific crops and environments.
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