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TEACHINGS FROM MR. GLOMERO

This booklet is the result of the scientific dissemination of
basic information about arbuscular mycorrhizal fungi, in the
shape of educational comics, on the Instagram profile of the
Laboratory of Analysis, Research, and Studies on Mycorrhizae
(LAPEM/UPE) - @lapem_upe. This is a revised and translated
version from Portuguese (DOI: 10.22533/at.ed.547241906).
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INTRODUCTICN

Mycology is the science dedicated to the study of
fungi. These organisms are used in various sectors, such
as the food, pharmaceutical, and cosmetic industries.
Among the different groups, arbuscular mycorrhizal
fungi (AMF) stand out. These microorganisms, from the
Glomeromycota phylum, can be used in agriculture,
benefiting plant growth due to greater nutrient uptake,
as well as improving soil health and fertility.

Given the relevance of these fungi, this booklet was
developed to promote awareness about AMF and their
potential application in plant cultivation. To this end,
comic strips were created during 2021, in the context
of the COVID-19 pandemic, and posted on the
Instagram profile of the Laboratory of Analysis,
Research, and Studies on Mycorrhizae (LAPEM/UPE) at
the Institute of. Biological Sciences, University of
Pernambuco, LAPEM (@lapem_upe).



INTRODUCTICN

To reach readers, we opted for a more accessible
language, creating a series of comic strips featuring
playful characters who discuss basic knowledge and
curiosities about mycorrhizal technology. In this context,
the idea arose to expand this approach into an
educational booklet on AMF, compiling selected
episodes that were previously published on Instagram in
Portuguese. Now, this booklet is revised and translated
into English to reach a broader audience.

In this first volume of the booklet, the symbiotic
relationship between AMF and plants will be presented,
how these fungi colonize the roots, and the mycorrhizal
structures involved in each stage of the association.
Finally, the benefits of AMF to plants and soil will be
discussed, contributing to the dissemination of this
sustainable agricultural alternative, To help with this
task, we will have as characters Glomerospore, Mr.
Glomero, and his student, Acaulosporilda.

Enjoy your reading!



THE COMIC STRIPS ARE PRESENTED IN THE
FOLLOWING WAY:
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Teachings from Mr. Glomero - Part 1
WHAT ARE; ARBUSCULAR! MY.CCRRHIZAL FUNGI (AMF)?

Arbuscular mycorrhizal fungi (AMF) are a group of microorganisms found in
soil and known for forming mutualistic symbiosis, a friendly relationship with
plants. When these fungi establish this “friendship’, they provide a series of
benefits to the plant,-in addition to contributing to soil health. See how Mr.
Glomero will introduce AMF to his student, Acaulosporilda.

) Arbuscular
Wow!! What did you mycorrhizal fungi, or
put in the plants on AMF for those
this side? familiar with them!!

We can start with
glomerospores, which
are usually found in the
soil. Take a look:

But, Mr. Glomero,
what are these
AMF like?




Teachings from Mr. Glomero - Part 1

Hi, everyone! Im Glomerospore,
a great friend of plants, but in
order to get to know them, |
have to find a root by
stretching out my germ tube.

Broccoli again??!

I'm ready!
Will | find the plant of my
mycorrhizal dreams today?
Il take a look at the Dates

app!

Everyone knows they
don't want anything to do
withme...

Broccoli

Finally!!
A plant to call my best
friend!

Strawberry

O




Teachings from Mr. Glomero - Part 1

But, Mr. Glomero, | dont
understand why
Glomerospore didn't match
with broccoli...
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opportunities are
plentiful for AMF!

Well... few plants, such as
broccoli, do not form effective
symbiosis with AMF. But relax,

more than 80% of plant species
can form mycorrhizae.
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Teachings from Mr. Glomero - Part 2

THE RELATIONSHIP'BETWEEN ARBUSCULAR MYCCRRHIZAL
EUNGI"AND'PLANTS?

The symbiotic relationship between plants and AMF is formed when the
hypha, one of the main structures of the fungus, modifies itself into an
appressorium. The hypha then explores the intercellular and intracellular
spaces of the root. The intraradicular' hyphae undergo modifications,
forming a tree-like structure known as an arbuscule. T hanks to arbuscules,
exchanges of resources between the plant and the fungus occur.

It is important to remember that AMF do' not damage the plasma
membrane, as this is a characteristic of fungl that cause disease in plants.
See how this happens in the comic strip:

Mr. Glomero, does the
AMF just need to find
the plant for the
symbiosis to start? Hello, Glomerospore!

¢ Shall we be
No. For symbiosis to form mutualistic partners?
the hypha must first
differentiate into an

appressorium. Take a look Let's go!

at the rhizosphere: My hyphae have
already formed an
of ° appressorium!
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Teachings from Mr. Glomero - Part 2

Mr. Glomero, what
happens to the AMF
after the appressorium
formation?

Well... next, intercellular
and intracellular
colonization occurs in the
root cortex.

So, does
colonization end
there?

Not at all... we also have
the arbuscule, the star
of arbuscular
mycorrhizal symbiosis.

Using a microscope,
we can see the AMF
hyphae in the root.

the arbuscule do
that is so important?




Teachings from Mr. Glomero - Part 2

The arbuscule is located inside the
root cortex cells (but without
breaking the plasma membrane, .
mind you!) and is responsible for the lalmost forgot... This
exchange of benefits between the structure gave our frien
plant and the fungus. its name: the arbuscular
mycorrhizal fungus (AMF).

But the life cycle of AMF does not
end there. Hyphae also grow out of

the root, forming the external
mycelium, which will be responsible
for absorbing nutrients and
producing glomerospores.




Teachings from Mr. Glomero - Part 3

HOW CANITHE BENEEIT THE SFANDI SOIL?

With the establishment of a mutualistic symbiotic relationship
between the host plant and AMF, several benefits can be observed in
the plant; increased growth and improved mineral nutrition are some
of the most common. To understand these mechanisms, it is
important to know how AMF develop in the soil and what changes
their presence can cause. In this regard, the following comic strip
addresses the role of hyphae, which compose the external mycelium
of AMF, and how their development in the rhizosphere can benefit
the plant and the soil.

In today's class, we wiill Iear
that, in addition to the formation The external mycelium

of arbuscules, the production of absorbs and transfers
external mycelium is also very 41 nutrients to the roots

important. Very efficient, isn't it?

That's cool!

Let's collect some
soil to observe it,
shall we?

It's no wonder that
mycorrhizal plants
grow so much
better!




Teachings from Mr. Glomero - Part 3

On top of that, hyphae ) They are very
also produce Glomalin- important because

Related Soil Proteins they increa§e soil
(GRSP). aggregation.

Oh, yes! So, is it good
And what do these for the soil to have
proteins do? ‘ more aggregates?

Yes! This aggregation
process improves They are very relevant,
aeration and water Acaulosporilda! Aggregation
infiltration into the soil! occurs when organic and mineral
particles present in the soil bind
together and are “glued” to each

other...

Wow!!! | never

imagined that AMF Aggregated soil particles

| would be so important

to the soil. y ] A |
GRSP: Glomalin-Related Soil Proteins




ACKNOWLEDGMENTS

The authors thank the Conselho Nacional de Desenvolvimento Cientifico e
Tecnologico (CNPq), Coordenacdo de Aperfeicoamento de Pessoadl de Nivel
Superior (CAPES), and Fundaccdo de Amparo a Ciéncia e Tecnologia do Estado
de Pernambuco (FACEPE) for financing the productivity fellowships,
Scientific Initiation and Post-graduation scholarships. In addition, we thank
Ariane Pereira and Vivian Pereira for assisting with the preliminary design
of the comic strips for Instagram, as undergraduate stud'é‘_nts.'

WHAT DID YOU LEARN ABCUT THE AMF?
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