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We have initiated an in-depth characterization of the microbiome composition in the 
rhizosphere and endosphere of maize in a Flemish soil type. Using 165 rRNA pyrosequencing 
on the !Ilumina Miseq platform, relative abundance values of the different bacterial phyla 
show a gradual transition from bulk via rhizosphere to endosphere samples, with the 
endosphere being most different. At the family levei, we are able to identify bacterial families 
that are significantly upregulated in the endosphere (and/or) rhizosphere, compareci to bulk 
soil samples. These are families (e.g. Rhizobiaceae, Comamonadaceae and 
Streptomycetaceae) to which well-known plant growth promoting bacteria belong. To 
understand the functionality of the microbiome data, we have developed two plant growth 
promoting assays in maize to evaluate the effect of selected microbes on maize growth. 
These assays are currently used to screen plant growth promoting effects of individual corn 
rhizosphere bacteria. 
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The rhizosphere microbiome offers a range of ecosystem services to the plant, including 
nutrient acquisition, tolerance to abiotic stress and protection against diseases. Here we 
studied how heat treatment of soil disturbs the reassembly of the bacterial community in the 
rhizosphere and how this affects tolerance to pathogen infection. Using PhyloChip-based 
community profiling, we assessed the impact of 1-hour heat treatments of SOºC or 80ºC on 
the bacterial community composition in the rhizosphere of sugar beet seedlings grown in a 
soil that is naturally suppressive to the soil-borne fungus Rhizoctonia solani. The heat 
disturbance caused significant increase of alpha diversity and led to a partial (SOºQ or 
complete (80ºC) loss of protection against fungai infection. The bacterial families Bacillaceae, 
Comamonadaceae, Paenibacillaceae and Alcaligenaceae showed a significant increase in 
relative abundance with increasing temperatures. The Pseudomonadaceae and 
Burkholderiaceae showed higher abundance only when the soil was heat-treated at 80°C. 
Conversely, the bacterial families Streptomycetaceae, Micrococcaceae, Solibacteraceae and 
Mycobacteriaceae showed a reduction in relative abundance when the soil was heat-treated at 
80°C. Based on these results, we propose a reassembly model where bacterial groups that are 
most heat-tolerant and with high growth rates increase in relative abundance after heat 
disturbance, while temperature-sensitive and slow growing bacteria have a disadvantage. The 
results also point to a potential role of slow growing bacterial families from Actinobacteria and 
Acidobacteria phyla in protection of plants against fungai infection. With this study we 
showed that heat disturbance in soil results in a rearranged rhizosphere bacterial community, 
which in turn leads to changes in the ecosystem services of the soil. 
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