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Introduction

Mycorrhiza is a symbiotic association
between fungi and plant roots that plays a
crucial role in the growth and health of
plants. The term "mycorrhiza" comes from
the Greek words "mycos" meaning fungus
and "rhiza" meaning root. This relationship
benefits both the plant and the fungus. The
plant provides carbohydrates and other
organic compounds to the fungus, while the
fungus enhances the plant's ability to absorb

water and nutrients, particularly phosphorus.

Mycorrhizal associations are found in
approximately 90% of plant species and have
significant implications for agriculture,
forestry, and ecosystem  functioning.
Understanding the different species of
mycorrhiza, their functions, and their

interactions with plants is essential for
utilizing these beneficial fungi in sustainable
agriculture and ecological restoration.

The Role of Mycorrhiza in Plant Growth

Mycorrhizal fungi are essential for the uptake
of nutrients such as phosphorus, nitrogen,
and trace minerals. The fungi extend their
hyphae into the soil, increasing the effective
surface area for nutrient absorption, which
allows the plant to access nutrients in areas
that are otherwise inaccessible to plant roots.
Mycorrhizal fungi also play a key role in
improving soil structure by aggregating soil

particles, which enhances water retention,
reduces erosion, and improves aeration.

The benefits of mycorrhizal associations are
not limited to nutrient uptake. Mycorrhizal
fungi can also help plants resist drought
stress by improving water absorption.
Furthermore, these fungi can provide
protection against certain pathogens by
competing with them for space and nutrients
or by producing antimicrobial compounds.

The  symbiotic relationship  between
mycorrhiza and plants is vital for plant health
and can increase plant productivity,

particularly in nutrient-poor or degraded
soils.

Types of Mycorrhiza

There are several different types of
mycorrhiza, each with distinct characteristics,
forms of symbiosis, and ecological roles. The
most common types of mycorrhizal
associations include ectomycorrhiza,
arbuscular mycorrhiza, ericoid mycorrhiza,
and orchid mycorrhiza. Each type of
mycorrhiza interacts with different plant
species and plays a unique role in nutrient

and water uptake.

1. Ectomycorrhiza: Ectomycorrhizal fungi
form an external sheath around the roots of
plants. These fungi are typically associated
with trees in temperate forests, such as pine,
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oak, and birch. The hyphae of
ectomycorrhizal extend into the
surrounding soil but do not penetrate the
plant root cells. Instead, they form a dense
mat around the root system known as the
"Hartig net,"
exchange. Ectomycorrhiza is crucial for the
uptake of phosphorus, nitrogen, and other
minerals, especially in nutrient-poor soils.
This type of mycorrhizal association is

important for forestry

fungi

which facilitates nutrient

particularly
ecosystems.

2. Arbuscular Mycorrhiza (AM): Arbuscular
mycorrhiza is the
widespread form of mycorrhizal association,
found in more than 80% of plant species. In
this relationship, the fungal hyphae penetrate
the root cells, forming structures -called
arbuscules that facilitate nutrient exchange
between the plant and the fungus. AM fungi
are primarily associated with herbaceous
plants,

most common and

grasses, and crops. They are
particularly important in nutrient cycling and
the enhancement of phosphorus uptake.
Arbuscular mycorrhiza also benefits plants in
terms of drought tolerance, disease
resistance, and soil stabilization. The
relationship between AM fungi and plants is
mutualistic, with both parties benefiting from

the exchange.

3. Ericoid Mycorrhiza: Ericoid mycorrhiza is a
type of mycorrhizal association that is
specific to plants in the Ericaceae family, such
as heather and blueberries. In this
relationship, the fungal hyphae penetrate the
root cells of the host plants and form
those found in

structures similar to

arbuscular mycorrhiza. Ericoid mycorrhizal
fungi help plants in acidic, nutrient-poor soils
by assisting in the uptake of nitrogen and
other essential nutrients. This type of
mycorrhiza is particularly important in the
ecology of heathlands and acidic peat bogs.

4. Orchid Mycorrhiza: Orchid mycorrhiza is
unique because the fungi involved in this
relationship often act as the primary source
of nutrients for the developing orchid seeds.
Orchid seeds are tiny and lack the energy
reserves to germinate on their own. The
fungal hyphae penetrate the seed and provide
the necessary nutrients, such as carbon and
nitrogen, to allow the seedling to develop. In
return, the orchid provides the fungus with
organic compounds once it matures. Orchid
mycorrhiza is essential for the survival and
propagation of orchids in natural habitats and
for the conservation of endangered orchid
species.

5. Arbutoid Mycorrhiza: Arbutoid mycorrhiza
is a type of ectomycorrhiza that is primarily
found in plants of the family Ericaceae, such
as bearberry. This type of mycorrhiza
involves the formation of a symbiotic
relationship between the plant roots and
ectomycorrhizal fungi. Arbutoid mycorrhiza
is important for nutrient absorption,
especially in nutrient-limited environments.
These fungi help plants acquire phosphorus
and nitrogen, improving plant growth and
survival in poor soils.

Species of Mycorrhiza
The diversity of mycorrhizal fungi is vast,
with several species playing unique roles in
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different ecological settings. The fungal
species involved in mycorrhizal associations
can vary greatly depending on the plant
species, the soil conditions, and the
environmental factors present. Some of the
most prominent species of mycorrhiza

include:

1. Glomus spp.: Glomus species are among the
most and widely studied
arbuscular mycorrhizal fungi. These fungi
form symbiotic associations with a wide
range of plants, including agricultural crops,
shrubs, and trees. Glomus species are crucial
for improving nutrient uptake, particularly
phosphorus, and for enhancing plant growth
under conditions of drought and nutrient
deficiency. They also contribute to soil health
by improving soil structure and increasing
microbial biodiversity.

well-known

2. Rhizophagus spp.: Rhizophagus fungi are
another prominent group of arbuscular
mycorrhizal These
beneficial relationships with a variety of
plants and are particularly well-studied for
their role in  agricultural
Rhizophagus fungi are known for their ability
to increase phosphorus and nitrogen uptake
in plants, particularly in soils that are low in
these nutrients. These fungi have also been
shown to enhance plant resistance to
pathogens and environmental stresses such
as drought.

fungi. fungi form

systems.

3. Pisolithus spp.: Pisolithus species are
ectomycorrhizal fungi commonly associated
with trees in temperate forests. These fungi
are important in nutrient cycling, particularly

for the uptake of nitrogen and phosphorus.
Pisolithus fungi are known for their ability to
form symbiotic relationships with a wide
range of host plants and are often used in
reforestation projects to enhance soil fertility
and promote healthy plant growth in
degraded soils.

4. Laccaria spp.. Laccaria species are
ectomycorrhizal fungi that form symbiotic
associations with various tree species,
including oak, pine, and eucalyptus. These
fungi are known for their ability to improve
plant nutrient uptake and to protect plants
from soil-borne pathogens. Laccaria species
also contribute to soil structure by forming
mycelial networks that help retain moisture

and reduce soil erosion.

5. Cenococcum geophilum: This
ectomycorrhizal fungus is commonly found in
forests and woodland ecosystems.
Cenococcum  geophilum is  particularly
important in nutrient-poor soils, where it
helps its plant hosts
nutrients like phosphorus. This fungus is
known for its tolerance to
environmental stresses, making it a valuable
species in the restoration of degraded

ecosystems.

absorb essential

various

Ecological Importance of Mycorrhiza

The ecological importance of mycorrhizal
fungi extends beyond their role in plant
nutrition. These fungi are key players in
nutrient cycling, soil structure formation, and
ecosystem stability. Mycorrhizal fungi can
help improve soil fertility by breaking down
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organic matter and releasing nutrients into
the soil. They also contribute to soil
aggregation, which enhances water retention,
prevents soil erosion, and improves soil
aeration.

Mycorrhizal fungi are also integral to forest
and grassland ecosystems, where they play a
role in the establishment and survival of
plants. By enhancing nutrient availability and
increasing plant tolerance to environmental
stresses, mycorrhizal fungi help promote
biodiversity ecosystem
Furthermore, mycorrhizal fungi contribute to
carbon sequestration by storing carbon in the
soil in the form of fungal biomass and organic
matter.

and resilience.

In agricultural systems, mycorrhizal fungi are
improving crop yields,
particularly in nutrient-poor or degraded

valuable for

soils. The use of mycorrhizal inoculants is
becoming increasingly
sustainable agriculture, where these fungi are
applied to improve soil health and reduce the
need for chemical fertilizers. Mycorrhizal
fungi can also help increase plant resistance
to pests and diseases, reducing the need for
chemical pesticides and promoting integrated
pest management strategies.

common in

Conclusion

Mycorrhizae are essential components of
terrestrial ecosystems, playing a fundamental
role in the growth, health, and survival of
plants. The different species of mycorrhizal
fungi have unique characteristics that make
them well-suited to specific environments

and plant hosts. From arbuscular mycorrhiza
to ectomycorrhiza and orchid mycorrhiza,
each type of mycorrhizal association provides
vital benefits to plants, including improved
nutrient uptake, increased drought tolerance,
and enhanced disease resistance. As we
continue to face challenges related to soil
degradation, climate change, and the need for
sustainable agriculture, mycorrhizal fungi
offer a promising solution for enhancing soil
fertility, promoting biodiversity, and ensuring
the long-term sustainability of plant
production systems.
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