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Increased productivity

Sustainable production

Waste recovery and by -products exploitation

Climate changes

Demographic development

How the system management has to improve/change? 

Main challenges in crop production
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(Mitter et al. 2016. Microb . Biotechnol . 9:635)



Soil microbiome

(Fierer , 2017. Nature Microbiol . doi:10.1038/nrmicro.2017.87 )
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Soil often contains >1,000 kg of
microbial biomass carbon per hectare

Distinct soil environments are only
micrometres to millimetres apart

Soil is not a single environment, it
encompasses a broad range of
different microbial habitats

Climate, organisms, relief , parent
material and time

Soil properties (e.g., pH, organic
carbon, salinity , texture and available
nitrogen)

Soil microbiome with crucial roles in
nutrient cycling, fertility and carbon
sequestration

O horizon

A horizon

B horizon

C horizon



Global microbial biomass found in soil

(Fierer , 2017. Nature Microbiol . doi:10.1038/nrmicro.2017.87)
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Soil biogeochemical processes modulated by microbiome

(Fierer , 2017. Nature Microbiol . doi:10.1038/nrmicro.2017.87)
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Plant as an holobiont , a meta - organism
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(Orozco -Mosqueda et al., 2018. Microbiol . Res. 1016:25)
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Plants evolved with a pletora of bacteria ,

fungi, archaea, protozoa and virus .

Testamentary mycorrhizal fungi date

back 700 million years ago

Arabidopsis thaliana , and Hordeum

vulgare, Zea mays, Oryza sativa , Glycine

max and Triticum aestivum

The plant bacterial microbiome is

dominated by Proteobacteria ,

Actinobacteria , and Bacteroidetes

Diverse and well-balanced microbiome at

the plantðsoil interface is vital in crop

production

The plant holobiont :
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(Hassani et al. 2018. Microbiome 6:58 )
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Surrounding environment : soil (main

reservoir) and air (minute

contribution)

Bulk soil (not influenced by the

plant root ), rhizosphere (soil

influenced by the root), rhizoplane

and the endosphere (microbiota

inside the root)

Part of it could also be inherited

from the seed

Plants fine -tune their microbiomes

Where does the plant microbiome come from?
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(Sanchez-Canizares et al. 2017. Current Opinion Microbiol . 38:188)



Plant domestication

(Pérez-Jaramillo et al., 2018. Microbiome 6:143)
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