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[ Rothamsted | Long-term Experiments ] 
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[ Mendes et al., FEMS Microbiol Rev 2013 ] 

The rhizosphere microbiome: 
significance of plant beneficial, 
plant pathogenic, and human 
pathogenic microorganisms 
 



[ Mendes et al., FEMS Microbiol Rev 2013 ] 



[ Mendes & Raaijmakers, ISME J 2015 ] 

Cross-kingdom similarities in 
microbiome functions 
 
 



[ see Turnbaugh et al., Nature 2006 ] 
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[ Cook et al., PNAS 1995 ] 



[ Mendes et al., Science 2011 ] 

Deciphering the rhizosphere 
microbiome for disease-
suppressive bacteria 
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[ Mendes et al., Science 2011] 
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[ Mendes et al., Science 2011 & Wastrous et al., PNAS 2012; see also Voort et al., Frontiers in Microbiology 2015 ] 



[ Chapelle et al., ISME J 2016 ] 

rRNA (taxonomy) 
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[ Chapelle et al., ISME J 2016 ] 

Fungal invasion of 
the rhizosphere 
microbiome 
 

Sugarbeet 
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[ Carrión et al., Science 2019 ] 

Pathogen-induced activation 
of disease-suppressive 
functions in the endophytic 
root microbiome 

Sugarbeet 
Rhizoctonia solani 
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[ Carrion et al., Science 2019 ] 
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[ Carrion et al., Science 2019 ] 

Sugarbeet 
Rhizoctonia solani 

From the 730 BGCs identified in 

the metagenome by antiSMASH, 

157 were found in a set of 25 

metagenome-assembled 

genomes (MAGs) and only 12 

were previously described. 



Sugarbeet 
Rhizoctonia solani 

[ Carrion et al., Science 2019 ] 



PLANT MICROBIOME 
and Ancestrality 

Protection 
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[ Perez-Jaramillo et al., Plant Mol Biol 2016; see also http://backrootsproject.wixsite.com/backroots ] 

“Domestication of plant species has 

substantially contributed to human 

civilization, but also caused a 

strong decrease in the genetic 

diversity of modern crop cultivars 

that may have affected the ability 

of plants to establish beneficial 

associations with rhizosphere 

microbes.” 

Impact of plant domestication on 
rhizosphere microbiome 
assembly and functions 
 

Back to the Roots 

Ancestrality 

http://backrootsproject.wixsite.com/backroots
http://backrootsproject.wixsite.com/backroots


[ Perez-Jaramillo et al., ISME J 2017 ] 

Linking rhizosphere microbiome 
composition of wild and domesticated 
Phaseolus vulgaris to genotypic and root 
phenotypic traits 

Ancestrality 



[ Perez-Jaramillo et al., ISME J 2017 ] 

Ancestral common bean 
Modern common bean 

Linking rhizosphere microbiome 
composition of wild and domesticated 
Phaseolus vulgaris to genotypic and root 
phenotypic traits 

Ancestrality 



[ Perez-Jaramillo et al., Microbiome 2019 ] 

Deciphering rhizosphere microbiome 
assembly of wild and modern common 
bean (Phaseolus vulgaris) in native and 
agricultural soils from Colombia 

Ancestrality 

agricultural soil native soil 
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[ Rossmann et al., under review ] 

Wheat domestication impacts 
on rhizosphere microbiome  
assembly 
 

Ancestrality 
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[ Mendes et al., ISME J 2017 ] 

Influence of resistance breeding              
in common bean on rhizosphere 
microbiome composition and function 

In the resistant genotype 

More Pseudomonadaceae, Bacillaceae, Solibacteraceae and Cytophagaceae 

More genes related to antifungal phenazines and rhamnolipids 

More complex and highly connected bacterial community 

[ Mendes et al., ISME J 2018 ] 

Breeding for soil-borne pathogen 
resistance impacts active rhizosphere 

microbiome of common bean 

Common bean 
Fusarium oxysporum 

Protection 



[ Chiaramonte et al., in prep. ] 

  

The role of common bean rhizosphere 
bacterial communities on phosphorus 
mobilization 
 

Nutrition 
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Foto: Maria Carolina Pezzo Kmit 

The role of common bean rhizosphere 
bacterial communities on phosphorus 
mobilization 
 

Nutrition 



[ Chiaramonte et al., in prep. ] 

The role of common bean rhizosphere 
bacterial communities on phosphorus 
mobilization 
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The plant's first line of defense 
“Selection pressure imposed by soilborne 

pathogens may favor a different defense 

strategy - namely, plants with the ability, 

during monoculture, to support and 

respond to populations of rhizosphere 

microorganisms antagonistic to their 

pathogens.” 

[ see Cook et al., PNAS 1995 ] 



[ Raaijmakers & Mazzola, Science 2016 ] 



[ Voort et al., Ecology Letters 2016 ] 

Impact of soil heat on reassembly 
of bacterial communities 
in the rhizosphere microbiome 
and plant disease suppression 
 



[ Rossmann et al., in prep. ] 

Wheat domestication impacts 
on rhizosphere bacterial 
community  assembly 
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