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Desafios da seguranca alimentar global e equilibrio ambiental

VIICROBIOMA do solo e plantas:

importancia para a agricultura
sustentavel
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O microbioma
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A totalidade dos microrganismos, seus
genomas e suas funcoes
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O Microbioma e ONE HEALTH

Rhizosphere, root and
Gut microbiome seed microbiome

Recruitment
through
consumption
and exposure

Recruitment
through
consumption
and exposure
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Recruitment through dust, .
exposure, geophagia Recruitment
by plants

Dust, exposure,
geophagia,
predation

Soil
microbiome

Microorganisms as the conduit of one health components and soil microbiomes as the microbial reservoir

Rumen, gut and
nasal microbiome

. Acidobacteriota
. Actinomycetota
. Bacillota

. Bacteroidota
- Chloroflexota
. Cyanobacteria
. Gemmatimonadota
[ Planctomycetota
. Pseudomonadota
[ Verrucomicrobiota

. Other

Banerjee & van der Heiden 2022 | Nat Rev Microbiol



O Microbioma e ONE HEALTH

Plant pathogens

Plant growth promotion

Antibiotic-resistant bacteria

Geophagia, dust, exposure
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Soil health

)

Animal social behaviour

Soil-borne pathogens

Banerjee & van der Heiden 2022 | Nat Rev Microbiol



Soil

Aquatic animals
Fish have microbial
communities that
support their health.

Water bodies
Microbes in phytoplankton
communities are food for fish.

Shellfish and disease
Some microbial compounds
accumulate in shellfish and
cause food poisoning.

Single celled algae
Single-celled algae
are afood source for us.
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Agriculture

Some bacteria help crop
growth and defend plants
against diseases.

Soil microbial communities differ:
fungi form spider webs in the soil
toconnect plants, hacteriaare
near plant roots.

Plants
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- Microbhes are onand
in plants, supporting

N ;/ plant health.

Plants and disease
Some microhes can
cause plant disease and
food losses, in the right
environment.

Animals and disease
Potentially harmful microhes

are often part of the natural

host microbial community and
attack when immunity is weak.
The animal food chain may also
spread anti-microbial resistances.

Microbes on food

Foods like yoghurt and sauerkraut
arerichin beneficial bacteria that
outnumber those microhes which

cause food go rotten. In food production,
yeasts are often used for bread and beer.
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Animals

Animals have microbial
communities that are
supportive of the animal's
health.

Humans
Humans have many beneficial
microbial communities: our
gut bacteriais influenced by
the food we eat.

I
I Humans and disease

Microbial infections are
common whenimmune
1 systems are weak.

Microbes in foods
Wrong food storage causes
food to go rotten as moulds
-/ take over the microbial

community. These microbes
often cause food poisoning.

Food waste

Rotting of food means
microbes recylce food
leftovers so that nutrients
can be released back into
the environment.

The project MicrobiomeSupport {www.microbiomsupporteu) has received funding from
the European Union's Horizon 2020 research and innovation programme under grant agreement No 818114,



Funcdes do microbioma do solo e planta

o
Ciclagem de nutrientes \\l' /4

Fluxo de gases do efeito estufa Fonte de nutrientes

‘ Promogao de crescimento

Tolerancia a estresses abidticos

Purificacao da agua

Estruturacao do solo

Supress3o de doengas Protegdo contra doengas

Germinag¢ao de sementes
Regula¢ao hormonal



SISTEMA DE

Nivel 1 L
Vel 11 probuGAO

Ajuste grosso (gross-tuning) no
componente bioldgico por meio de
manejo e praticas conservacionistas

Nivel 2 | PLANTA-SOLO

Ajuste médio (medium-tuning)
no componente bioldgico
por meio de bioinsumos

Nivel 3 | RIZOSFERA

Ajuste fino (fine-tuning) no
componente bioldgico por meio da
manipulag¢ao do microbioma da
rizosfera

Mendes et al., 2022 | No prelo



O Microbioma e os Objetivos Globais para o desenvolvimento sustentavel
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6. AGUA POTAVEL E
SANEAMENTO

2. FOME ZERO E 3. SAUDE E BEM-ESTAR
AGRICULTURA

SUSTENTAVEL

QO

12. CONSUMO E PRODUGAO
RESPONSAVEIS

<

13. ACAO CONTRA A
MUDANCA GLOBAL DO CLIMA




“The role of the infinitely small is infinitely large”

Louis Pasteur

RACNPq

lwmendes@cena.usp.br




