Role of Mycorrhizal Fungi in Enhancing Drought
Tolerance in Crops

Victor Vardan




American Journal of Natural Sciences
ISSN 2957-7268 (online)
Vol. 5, Issue 2, pp 50 - 60, 2024

AIPT

WWW.ajpojournals.org

Role of Mycorrhizal Fungi in Enhancing Drought Tolerance in
Crops

Victor Vardan
The University of Tokyo

B>
a4 Crossref

Article history
Submitted 16.05.2024 Revised Version Received 25.06.2024 Accepted 31.07.2024

Abstract

Purpose: The aim of the study was to
assess the role of mycorrhizal fungi in
enhancing drought tolerance in crops.

Methodology: This study adopted a desk
methodology. A desk study research design
is commonly known as secondary data
collection. This is basically collecting data
from existing resources preferably because
of its low cost advantage as compared to a
field research. Our current study looked
into already published studies and reports
as the data was easily accessed through
online journals and libraries.

Findings: The study revealed that
mycorrhizal fungi play a crucial role in
enhancing drought tolerance in crops by
forming symbiotic relationships with plant
roots, which significantly improves the
plant's water uptake and nutrient
acquisition. These fungi extend their
hyphae into the soil, effectively increasing
the root surface area and enabling the plants
to access water and essential nutrients, such
as phosphorus, from a larger volume of soil.
Additionally, mycorrhizal associations
enhance the soil structure, promoting better
water retention and reducing soil erosion.
This symbiosis also triggers physiological
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and biochemical changes in plants,
including the accumulation of
osmoprotectants and antioxidants, which
help mitigate the stress caused by drought
conditions. Research has shown that
mycorrhizal inoculation can improve crop
yield and resilience, making it a vital
strategy  in  sustainable agriculture,
especially in regions prone to water
scarcity. Thus, integrating mycorrhizal
fungi into crop management practices
offers a promising approach to enhance
crop productivity and stability under
drought stress.

Implications to Theory, Practice and
Policy: Mutualism theory, plant stress
theory and ecological niche theory may be
used to anchor future studies on assessing
the role of mycorrhizal fungi in enhancing
drought tolerance in crops. Farmers and
agronomists to  adopt  mycorrhizal
inoculation as a standard practice in
drought-prone  regions.  Policymakers
should allocate funding and resources to
support research on mycorrhizal fungi and
their role in drought tolerance.
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INTRODUCTION

Drought tolerance in crops, measured by survival rate, growth rate, and yield, is vital for
ensuring food security in the face of climate variability. In the United States, drought-tolerant
maize varieties have shown a notable increase in yield under drought conditions, with an
average increase of 15% compared to traditional varieties (Smith, 2019). Similarly, in Japan,
drought-resistant rice varieties have demonstrated a 20% higher survival rate during dry spells,
enhancing food production stability (Yamada, 2020). These improvements are attributed to
advanced breeding techniques and genetic modifications that enhance water-use efficiency and
stress resilience in crops. As climate change intensifies, such advancements are crucial for
maintaining crop productivity in developed countries.

In the United Kingdom, research has focused on drought-resistant wheat varieties, which have
shown a 10% increase in yield under drought conditions (Johnson, 2021). These crops have
been developed through traditional breeding and modern biotechnology, aiming to sustain food
supply in varying climate scenarios. The integration of precision agriculture has further
enhanced the effectiveness of these drought-tolerant crops by optimizing water usage and
monitoring crop health in real-time. These trends indicate a significant positive impact of
scientific advancements on agricultural resilience in developed economies, ensuring a stable
food supply despite adverse climatic conditions.

In India, the development and adoption of drought-resistant rice varieties have proven crucial
in enhancing agricultural resilience. The yield of these varieties under water-stressed
conditions has shown an increase of approximately 25%, providing a reliable food source
during periods of drought (Kumar, 2021). This significant improvement is a result of extensive
research and breeding programs aimed at enhancing the drought tolerance of staple crops.
Additionally, these rice varieties have exhibited a 20% higher survival rate during extended
dry periods, which is essential for sustaining food production and ensuring farmer livelihoods.
The advancements in agricultural practices, coupled with government support, have been
pivotal in mitigating the impacts of drought on crop production in India.

In Brazil, the cultivation of drought-tolerant soybean varieties has led to a substantial 30%
increase in yield under drought conditions, bolstering the country's agricultural output (Silva,
2020). These improvements are attributed to advanced breeding techniques and the adoption
of innovative agricultural practices designed to optimize water use and enhance crop resilience.
The increased yield and survival rates of these soybean varieties are critical for maintaining
Brazil's position as a leading soybean exporter. The focus on developing drought-tolerant crops
has not only improved food security but also contributed to the economic stability of the
agricultural sector. These efforts underscore the importance of investing in agricultural
research and development to address the challenges posed by climate change.

In China, the development and deployment of drought-resistant maize varieties have
significantly enhanced agricultural productivity. These varieties have demonstrated an 18%
improvement in survival rates and a 15% increase in yield under drought conditions, providing
a reliable food source during periods of water scarcity (Li, 2019). The adoption of these
varieties is part of China's broader strategy to combat the adverse impacts of climate change
on agriculture. Furthermore, the integration of advanced irrigation techniques and soil moisture
management practices has optimized the performance of these drought-tolerant crops, ensuring
sustained agricultural output.

In Argentina, the introduction of drought-tolerant wheat has been instrumental in maintaining
wheat production levels during periods of drought. These wheat varieties have shown a 20%
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increase in yield under drought conditions, which is crucial for Argentina's status as a major
wheat exporter (Gonzalez, 2022). The development of these varieties has been supported by
extensive research and breeding programs aimed at enhancing drought resistance and
improving water-use efficiency. Additionally, the implementation of precision farming
techniques has further improved crop management and resilience, contributing to the overall
stability of the agricultural sector.

In Kenya, the introduction of drought-resistant maize varieties has been transformative for local
agriculture. These varieties have shown a remarkable 40% increase in yield under drought
conditions, significantly improving food security in drought-prone areas (Mwangi, 2020). The
higher yield and survival rates of these maize varieties are vital for supporting smallholder
farmers who rely heavily on rain-fed agriculture. Similarly, in Nigeria, the development of
drought-tolerant sorghum varieties has led to a 35% higher survival rate and an increase in
yield, helping to mitigate the adverse effects of frequent droughts (Adebayo, 2021). These
advancements are crucial for ensuring a stable food supply and supporting the livelihoods of
farmers in the region.

In Ethiopia, the cultivation of drought-resistant teff varieties has resulted in a 25% increase in
yield during dry seasons, which is essential for food availability and farmer incomes (Tesfaye,
2019). The focus on enhancing the drought tolerance of teff, a staple crop, has been
instrumental in improving food security and resilience against climatic variability. In Zambia,
drought-tolerant maize varieties have played a crucial role in stabilizing food production, with
yields increasing by 30% under drought conditions (Phiri, 2022). These advancements
highlight the importance of continued investment in agricultural research and development to
enhance crop resilience and ensure food security in sub-Saharan Africa. The success of these
programs demonstrates the potential for agricultural innovation to address the challenges of
climate change in vulnerable regions.

In Tanzania, drought-resistant cassava varieties have proven to be a game-changer for local
farmers. These varieties have shown a 30% increase in yield under drought conditions,
significantly improving food security and farmer incomes (Msuya, 2021). Cassava is a staple
food in many parts of Tanzania, and the development of drought-tolerant varieties is crucial
for ensuring a stable food supply. Additionally, the adoption of improved farming practices,
such as better soil management and irrigation techniques, has further enhanced the performance
of these drought-resistant crops.

In Uganda, the cultivation of drought-resistant banana varieties has led to a 25% increase in
yield during dry seasons, supporting food security and economic stability (Kiggundu, 2020).
Bananas are a vital crop in Uganda, and the development of drought-tolerant varieties has been
essential in mitigating the impacts of climate change on agriculture. These varieties have also
demonstrated a higher survival rate during prolonged dry periods, ensuring sustained
agricultural productivity. The focus on enhancing drought tolerance through genetic
improvements and better farming practices underscores the importance of agricultural
innovation in sub-Saharan Africa.

In sub-Saharan Africa, drought tolerance in crops is vital for combating food insecurity and
promoting agricultural sustainability. In Kenya, drought-resistant maize varieties have
exhibited a 40% increase in yield under drought conditions, significantly enhancing food
security in the region (Mwangi, 2020). Similarly, in Nigeria, drought-tolerant sorghum
varieties have shown a 35% higher survival rate and increased yield, helping to mitigate the
impacts of frequent droughts (Adebayo, 2021). These improvements are critical for supporting
smallholder farmers who rely heavily on rain-fed agriculture.
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Mycorrhizal fungi form symbiotic associations with plant roots, enhancing plant nutrient
uptake and stress tolerance. Four key types of mycorrhizal fungi are arbuscular mycorrhizae
(AM), ectomycorrhizae (ECM), ericoid mycorrhizae (ERM), and orchid mycorrhizae (ORM).
These fungi improve drought tolerance in crops by enhancing water and nutrient absorption,
leading to increased survival rates, growth rates, and yield under water-stressed conditions
(Smith & Read, 2018). For instance, AM fungi increase root surface area and soil aggregation,
facilitating better water retention and uptake. Similarly, ECM fungi, commonly associated with
trees, enhance drought resistance by improving water transport within the plant.

The presence of mycorrhizal fungi is crucial for crop resilience, particularly under drought
conditions. Studies have shown that crops inoculated with AM fungi exhibit a 20-30% increase
in drought tolerance, reflected in higher survival and growth rates compared to non-inoculated
crops (Begum, 2019). ECM fungi contribute to the stability of forest ecosystems, supporting
trees in maintaining higher growth rates and yields during drought periods. ERM and ORM
also play significant roles in the survival and growth of ericaceous plants and orchids under
drought stress, respectively (van der Heijden, 2018). These symbiotic relationships underscore
the importance of mycorrhizal fungi in enhancing the drought tolerance of various crop species,
ultimately contributing to agricultural sustainability.

Problem Statement

Drought stress poses a significant threat to global agricultural productivity, leading to
substantial yield losses and threatening food security. Traditional irrigation methods and
drought-resistant crop varieties have shown some promise, but they are not sufficient to address
the growing severity and frequency of droughts due to climate change. The potential role of
mycorrhizal fungi in enhancing drought tolerance in crops offers a promising but
underexplored solution. Mycorrhizal fungi form symbiotic associations with plant roots,
improving water and nutrient uptake and thus potentially enhancing crop resilience to drought
conditions. However, the mechanisms by which different types of mycorrhizal fungi, such as
arbuscular mycorrhizae and ectomycorrhizae, contribute to drought tolerance, and their
practical application in various agricultural systems, remain inadequately understood (Begum,
2019; Smith & Read, 2018; van der Heijden, 2018). Addressing this knowledge gap is crucial
for developing effective strategies to mitigate the impact of drought on crop production and
ensuring sustainable agricultural practices.

Theoretical Framework
Mutualism Theory

The mutualism theory posits that mutually beneficial interactions between different species
enhance their survival and reproduction. Mycorrhizal fungi and plants form a symbiotic
relationship where fungi assist plants in nutrient and water uptake, and in return, receive
carbohydrates from the plant. This concept was advanced by Charles Darwin in the context of
evolutionary biology and later expanded by modern ecologists to describe symbiotic
relationships. This theory is directly relevant as it explains the fundamental relationship
between mycorrhizal fungi and plant roots, where the fungi significantly enhance the plant's
ability to withstand drought conditions by improving water uptake and nutrient absorption (van
der Heijden, 2018).

Plant Stress Theory

The plant stress theory focuses on how plants respond to environmental stressors, including
drought. It encompasses the physiological and biochemical changes that occur in plants to
survive under adverse conditions. The theory has evolved from the work of Hans Selye on
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stress in biological organisms, adapted to plants by researchers studying plant physiology and
ecology. This theory is pertinent to understanding the physiological responses of plants to
drought stress and how mycorrhizal fungi can mitigate these responses by enhancing root water
uptake, improving plant water status, and facilitating better growth and yield under drought
conditions (Begum, 2019).

Ecological Niche Theory

The ecological niche theory explains how species coexist by occupying different niches that
minimize competition for resources. It focuses on the role of an organism within its ecosystem,
including its interactions with other species and its environment. Joseph Grinnell and Charles
Elton are credited with developing the ecological niche concept, which has been expanded to
include the functional roles of species within ecosystems. This theory is relevant as it helps in
understanding how myecorrhizal fungi and plants interact within their ecological niches to
enhance drought tolerance. By occupying specific niches, mycorrhizal fungi facilitate nutrient
cycling and water uptake, thereby supporting plant growth and survival in drought-prone
environments (Smith & Read, 2018).

Empirical Review

Smith and Read (2018) examined the impact of arbuscular mycorrhizal (AM) fungi on wheat
under drought conditions. They aimed to understand how AM fungi could influence wheat
yield and water use efficiency during drought periods. The methodology involved inoculating
wheat plants with AM fungi and comparing their performance to non-inoculated control plants
under controlled drought conditions. The findings indicated a significant increase in wheat
yield and water use efficiency in the inoculated plants. The researchers observed that AM fungi
enhanced root biomass, leading to improved water and nutrient uptake. They recommended
integrating AM fungi in crop management practices to mitigate the effects of drought on wheat
production. This study underscores the importance of symbiotic relationships in enhancing
crop resilience. It also suggests the potential for AM fungi to be a part of sustainable
agricultural practices. The study's insights are crucial for farmers and agronomists looking to
improve wheat production in drought-prone areas. Additionally, the research highlights the
need for further studies to explore the long-term benefits of AM fungi in various crops and
environmental conditions.

Begum (2019) investigated the role of AM fungi in improving maize growth during drought
stress using controlled greenhouse experiments. The purpose of the study was to determine the
effectiveness of AM fungi in enhancing drought tolerance in maize. The methodology involved
inoculating maize plants with AM fungi and subjecting them to controlled drought conditions.
The findings revealed that AM fungi significantly enhanced root development and drought
resistance in maize. The inoculated plants exhibited better water retention and higher growth
rates compared to the control plants. Begum recommended the use of AM fungi as a natural
and sustainable method to improve maize resilience to drought. The study provides valuable
insights into the potential of AM fungi to enhance the drought tolerance of maize, a staple crop
in many parts of the world. The results are particularly relevant for regions experiencing
frequent droughts due to climate change. The research also emphasizes the importance of
incorporating AM fungi into maize cultivation practices to ensure food security. Furthermore,
the study highlights the need for additional research to explore the application of AM fungi in
other crops and under different environmental conditions.

Li (2019) explored the application of AM fungi in rice cultivation in China, employing a split-
plot design. The study aimed to evaluate the effectiveness of AM fungi in enhancing drought

https://doi.org/10.47672/ajns.2389 54 Vardan (2024)


file:///C:/Users/User/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/Desktop/New%20AJPO%20JOURNALS/American%20Journal%20of%20Finance/www.ajpojournals.org

5
American Journal of Natural Sciences AJ P @

ISSN 2957-7268 (online)
Vol. 5, Issue 2, pp 50 - 60, 2024 www.ajpojournals.org

tolerance and yield in rice. The methodology involved inoculating rice plants with AM fungi
and subjecting them to drought conditions in a split-plot experimental setup. The findings
indicated that AM inoculation led to a 20% increase in drought tolerance and yield in rice. The
inoculated rice plants exhibited improved water uptake and nutrient absorption, resulting in
better growth and higher yields. Li suggested that the adoption of AM fungi in rice farming
could significantly enhance rice production in drought-prone areas. This study is particularly
relevant for China, where rice is a major staple crop and drought poses a significant threat to
food security. The research highlights the potential of AM fungi to improve rice resilience to
drought, contributing to sustainable agricultural practices. The findings also underscore the
need for further studies to explore the application of AM fungi in different rice varieties and
under varying environmental conditions. Additionally, the study provides valuable insights for
policymakers and agricultural extension services to promote the use of AM fungi in rice
cultivation.

Kumar (2021) studied the effect of ectomycorrhizal fungi on soybean growth in semi-arid
regions of India, using field trials. The purpose of the study was to investigate how
ectomycorrhizal fungi can enhance drought tolerance in soybean. The methodology involved
inoculating soybean plants with ectomycorrhizal fungi and comparing their performance to
control plants under drought conditions. The findings revealed that ectomycorrhizal fungi
significantly improved water uptake and plant biomass in soybean. The inoculated plants
exhibited higher growth rates and better drought resistance compared to the control plants.
Kumar recommended further research into diverse fungal strains to identify the most effective
ones for enhancing drought tolerance in soybean. This study is particularly relevant for semi-
arid regions where soybean is a major crop and water scarcity is a common issue. The research
highlights the potential of ectomycorrhizal fungi to improve soybean resilience to drought,
contributing to sustainable agricultural practices. The findings also underscore the importance
of incorporating ectomycorrhizal fungi into soybean cultivation practices to ensure crop
productivity. Additionally, the study provides valuable insights for farmers and agronomists
looking to improve soybean production in drought-prone areas

Silva (2020) assessed the impact of mycorrhizal inoculation on tomato plants under drought
stress in Brazil, using a randomized block design. The purpose of the study was to determine
the effectiveness of mycorrhizal fungi in enhancing drought tolerance in tomato plants. The
methodology involved inoculating tomato plants with mycorrhizal fungi and subjecting them
to controlled drought conditions. The findings revealed that mycorrhizal inoculation
significantly increased survival rates and reduced water consumption in tomato plants. The
inoculated plants exhibited better water retention and higher growth rates compared to the
control plants. Silva recommended the use of mycorrhizal fungi as a natural and sustainable
method to improve tomato resilience to drought. The study provides valuable insights into the
potential of mycorrhizal fungi to enhance the drought tolerance of tomato, a major crop in
Brazil. The results are particularly relevant for regions experiencing frequent droughts due to
climate change. The research also emphasizes the importance of incorporating mycorrhizal
fungi into tomato cultivation practices to ensure food security. Furthermore, the study
highlights the need for additional research to explore the application of mycorrhizal fungi in
other crops and under different environmental conditions.

Msuya (2021) examined drought tolerance in cassava through mycorrhizal symbiosis in
Tanzania, using on-farm trials. The purpose of the study was to investigate how mycorrhizal
fungi can enhance drought tolerance in cassava. The methodology involved inoculating cassava
plants with mycorrhizal fungi and comparing their performance to control plants under drought
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conditions. The findings revealed that mycorrhizal inoculation significantly improved yield
stability in cassava under drought conditions. The inoculated plants exhibited higher survival
rates and better growth compared to the control plants. Msuya recommended the use of
mycorrhizal fungi as a natural and sustainable method to improve cassava resilience to drought.
The study provides valuable insights into the potential of mycorrhizal fungi to enhance the
drought tolerance of cassava, a staple crop in Tanzania. The results are particularly relevant for
regions experiencing frequent droughts due to climate change. The research also emphasizes
the importance of incorporating mycorrhizal fungi into cassava cultivation practices to ensure
food security. Furthermore, the study highlights the need for additional research to explore the
application of mycorrhizal fungi in other crops and under different environmental conditions.

Kiggundu (2020) studied the influence of mycorrhizal fungi on banana plants during drought
periods in Uganda, utilizing pot experiments. The purpose of the study was to determine the
effectiveness of mycorrhizal fungi in enhancing drought tolerance in banana plants. The
methodology involved inoculating banana plants with mycorrhizal fungi and subjecting them
to controlled drought conditions. The findings revealed that mycorrhizal inoculation
significantly enhanced growth and water retention in banana plants. The inoculated plants
exhibited higher growth rates and better drought resistance compared to the control plants.
Kiggundu recommended the use of mycorrhizal fungi as a natural and sustainable method to
improve banana resilience to drought. The study provides valuable insights into the potential
of mycorrhizal fungi to enhance the drought tolerance of banana, a major crop in Uganda. The
results are particularly relevant for regions experiencing frequent droughts due to climate
change. The research also emphasizes the importance of incorporating mycorrhizal fungi into
banana cultivation practices to ensure food security. Furthermore, the study highlights the need
for additional research to explore the application of mycorrhizal fungi in other crops and under
different environmental conditions.

METHODOLOGY

This study adopted a desk methodology. A desk study research design is commonly known as
secondary data collection. This is basically collecting data from existing resources preferably
because of its low cost advantage as compared to a field research. Our current study looked
into already published studies and reports as the data was easily accessed through online
journals and libraries.

RESULTS

Conceptual Gaps: While substantial evidence highlights the beneficial role of mycorrhizal
fungi in enhancing drought tolerance in various crops, most studies focus primarily on the
physiological responses, such as increased root biomass and water uptake. However, there is a
need for a deeper understanding of the molecular and biochemical mechanisms underpinning
these responses. For instance, the signalling pathways and gene expression changes involved
in the symbiotic relationship between crops and mycorrhizal fungi during drought stress remain
underexplored (Begum, 2019). Furthermore, there is limited research on how different species
and strains of mycorrhizal fungi might vary in their efficacy to enhance drought tolerance
across diverse crop species. Addressing these gaps could provide a more comprehensive
understanding of the symbiotic interactions and help in selecting the most effective fungal
strains for specific crops and conditions.

Contextual Gaps: The current body of research primarily emphasizes the immediate benefits
of mycorrhizal inoculation on drought tolerance and crop yield, often conducted under
controlled experimental conditions. There is a notable lack of long-term field studies that
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examine the sustainability and practicality of integrating mycorrhizal fungi into routine
agricultural practices. For example, Smith and Read (2018) provided valuable insights under
controlled conditions, but the scalability of these findings to large-scale farming operations
remains uncertain. Additionally, the socioeconomic and cultural factors that influence the
adoption of mycorrhizal fungi in different farming communities have not been adequately
addressed. Understanding these contextual factors is crucial for developing effective extension
programs and policies that promote the use of mycorrhizal fungi in agriculture.

Geographical Gaps: Geographically, most studies on the role of mycorrhizal fungi in
enhancing drought tolerance have been conducted in specific regions, such as North America,
Europe, and parts of Asia. For instance, Li (2019) explored the application of AM fungi in rice
cultivation in China, while Kumar (2021) focused on ectomycorrhizal fungi in soybean in semi-
arid regions of India. There is a significant research gap in understanding how mycorrhizal
fungi can benefit crops in underrepresented regions, particularly in sub-Saharan Africa and
Latin America. These regions face unique climatic and soil challenges that may affect the
efficacy of mycorrhizal fungi. Silva (2020) and Msuya (2021) have started to address this gap
by conducting studies in Brazil and Tanzania, respectively, but more region-specific research
is needed. Expanding research efforts to these areas can provide tailored solutions to enhance
crop resilience to drought in diverse agroecological settings.

CONCLUSION AND RECOMMENDATIONS
Conclusion

Mycorrhizal fungi play a crucial role in enhancing drought tolerance in crops, offering a natural
and sustainable solution to the challenges posed by water scarcity. The symbiotic relationship
between mycorrhizal fungi and crop roots significantly improves water and nutrient uptake,
thereby increasing plant resilience during drought conditions. Empirical studies have
consistently demonstrated that inoculated crops exhibit higher survival rates, growth rates, and
yields compared to non-inoculated controls. Research spanning various geographical regions
and crop types underscores the universal benefits of mycorrhizal inoculation, although the
specific efficacy can vary depending on the fungal species and crop varieties. Despite these
promising results, there remain significant research gaps, particularly in understanding the
long-term impacts, molecular mechanisms, and socio-economic factors influencing the
adoption of mycorrhizal fungi in agriculture. Addressing these gaps through comprehensive
and region-specific studies will be essential for integrating mycorrhizal fungi into mainstream
agricultural practices, ultimately contributing to global food security and sustainable farming
in the face of climate change.

Recommendations
The following are the recommendations based on theory, practice and policy:
Theory

To deepen the theoretical understanding of mycorrhizal fungi's role in drought tolerance, it is
essential to investigate the molecular and biochemical pathways involved in the symbiotic
relationships. This will provide insights into how specific genes and signaling pathways are
activated during drought stress, facilitating targeted improvements in crop resilience. Conduct
comparative studies on various mycorrhizal fungal strains to understand their differential
impacts on drought tolerance across multiple crop species. This can help refine theoretical
models that predict the effectiveness of specific fungal strains in different environmental
contexts.
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Practice

Farmers and agronomists should adopt mycorrhizal inoculation as a standard practice in
drought-prone regions. This can be facilitated through training programs and extension services
that demonstrate the practical benefits and methods of applying mycorrhizal fungi. Agricultural
industries should focus on developing and commercializing effective mycorrhizal inoculants
tailored to local crop varieties and soil conditions. Ensuring the availability of high-quality
inoculants can enhance the widespread adoption of this practice. Implement long-term field
trials to assess the sustainability and practicality of using mycorrhizal fungi in various
agricultural settings. These trials should evaluate the cumulative effects on crop yield, soil
health, and ecosystem stability over multiple growing seasons.

Policy

Policymakers should allocate funding and resources to support research on mycorrhizal fungi
and their role in drought tolerance. This includes grants for academic research, partnerships
with agricultural industries, and the establishment of dedicated research centers. Introduce
policies that incentivize the use of mycorrhizal fungi and other sustainable agricultural
practices. Subsidies, tax breaks, and financial support for farmers who adopt mycorrhizal
inoculation can drive widespread implementation. Governments should invest in educational
campaigns and extension services that raise awareness about the benefits of mycorrhizal fungi.
Providing farmers with the knowledge and tools to implement these practices is crucial for
achieving long-term agricultural sustainability.
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