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Mycorrhizas

The most widespread symbiotic association
between a mycorrhizal fungus and a plant



Root microscopy

Epidermis

=
()
I
—
(@)
@)
o

Cortex

Endodermis

Phloem

Xylem



Extraradical
hyphae

Pelotons

Degraded
peloton

Peloton

Extraradical
hyphae
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As big as 1,665 football fields, or nearly

four-square miles (10 square kilometers)
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Arbuscular
mycorrhizal fungi




Fungal networks have driven massive
changes in the earth's atmosphere: The rise
of plant-fungal partnerships corresponds
with an inconceivable 90% reduction in
atmospheric CO2 levels.

450 million years ago, fungal mycelium
facilitated the movement of aquatic plants
onto land, serving as plant root systems for
tens of millions of years until plants
evolved their own roots.




AMF fungal networks now
dominate ecosystems like
grasslands, which cover about 25%
of land on Earth and contribute
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' If you could look under single
hectare of grasslands, you would
find ~90 billion meters of fungal
hyphae — that is equivalent to the
length of 12.9 million Amazon

rivers per hectare.
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Underground

hyphal “rivers”

Fungal networks make up to
50% of the living biomass of
soils.
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What is ~ .
their role?

* nutrient uptake [ High nutrient ' interplant
transport from ERN competition

* water relations T Hioh carbon o Inrfungal s,
transpoet 1o ER) competition

* pathogen defense
* stress tolerance
* soil aggregation

* soil food web

* Soil networks (Carbon
seguesters)
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NO PHOSPHORUS, NO FOOD

Annual Phosphorus

ion
(million tonnes)
35
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11

billion
in 2050

Amount of P fixed in soil

VERY HIGH

MEDIUM

P fixation
by iron (Fe)

P fixation by
alurminium (Al)

Range of maximum
P availability

P precipitation
by calcium (Ca)

pH 3 pH 4 pHS
<«— ACIDSOILS

pH7 pH8 pH9

»
l ALKALINE SOILS
NEUTRAL




75% of the terrestrial carbon is in the soil.

* More than 20 meters in 1g of sail

* Our research suggests that as much as 5 billion
tons of carbon dioxide can flow into fungal networks
each year

* A release of just 0.1% of the carbon now stored in
Europe’s soils would be equal to the annual emissions
from 100 million cars
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Visualisation Lab
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