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Mycorrhizal symbiosis - a way of succeeding together

A Fungus Among Us
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It is quite common in nature for two
different species to form a special
relationship. In such symbiosis, they both
thrive without harming one other, and
even frequently benefit one another. One
prominent type is known as mycorrhiza,
in which plant roots and fungal hyphae
work together for mutual gain

The term ‘mycorrhiza’ combines the
Greek ‘mykos’ (fungus) and ‘rhiza’ (root). It
describes a very close symbiotic, mutual-
istic relationship between specialized soil
fungi (mycorrhizal fungi) and plant roots.
Mycorrhiza is one of the most widespread
symbiotic relationships on our planet; it
occurs commonly in all significant plant
species in all ecosystems. Plants that do
not participate in mycorrhiza are excep-
tions (for instance including Chenopodiaceae,
Brassicaceae, Caryophyllaceae and Juncaceae).

It is widely believed that one of the most
important evolutionary steps in the plant
kingdom, when photosynthesizing plants
first moved from aquatic environments to
colonize land, would have been impossible

without symbiotic fungi. During the transi-
tion process, plants encountered significant
problems with absorbing water and key
mineral nutrients, in particular phosphorus.
They managed to overcome these obstacles
by forming mutualistic associations with
fungi, in which both partners developed
complementary adaptations to life on land.
Fungal hyphae are extremely well adapted
to penetrating soil in many directions to
absorb water and mineral salts; additionally,
some symbiotic fungus species are able to
digest bedrock to release insoluble nutri-
ents. In turn, plants are very well adapted to
the photosynthesis process, and some of the
resulting photoassimilates are passed on to
the fungal partner.

Scientists currently recognize seven
types of mycorrhiza: arbuscular mycorrhiza,
ectomycorrhiza, ectendomycorrhiza, ericoid
mycorrhiza, arbutoid mycorrhiza, monotro-
poid mycorrhiza, and orchid mycorrhiza (the
first two of which we will examine in the re-
mainder of this article). Each type is closely
tied to a specific climate, ecosystem, and soil
environment. In different environmental
conditions, natural selection has favored the
development of distinct sets of traits defin-
ing the scope of function of various types of
mycorrhiza. They manifest as structural and
functional aspects, depending on the type
and ecosystem.

The most widespread form, present in
around 80-90% of plants, is arbuscular my-
corrhiza. It is formed by primitive fungi with
multi-nucleate hyphae. The diversity of ar-
buscular fungi is relatively low, numbering
around 220 species from the Glomeromycota
phylum. All arbuscular mycorrhizal fungi
are obligate biotrophs; this means they are
fully dependent on living plant roots as
a carbon source. Arbuscular mycorrhizal
fungi are symbiotic with all types of plant
vegetation - a total of over 250,000 species
of land-based vascular plants in all climate
zones. Arbuscular mycorrhiza occurs in
angiosperms and gymnosperms, as well as
sporophytes of ferns and lycopods, and even









