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Background
Manipulation of root-associated microorganisms is a
promising alternative to reduce agrochemical inputs and
the environmental impacts associated to the management
of crop biotic and abiotic stressors. For this, understanding
the factors that drive the assembly of beneficial
microbiomes is essential. Plants recruit microorganisms
from the soil environment to the soil immediately around
the roots (rhizosphere) which then may colonize the roots
(endosphere) providing the last barrier of plant defense
against pathogens. Strawberry cropping systems rely
heavily on soil fumigants for the reduction of potentially
devastating soil-borne pathogens. Restrictions in pesticide
use have fostered robust breeding efforts aimed at
improving strawberry cultivar tolerance to soil-borne fungal
pathogens. Several cultivars exist that are tolerant to some
of the major diseases, yet the resistance mechanisms are
still unknown.
Objective
Here we assessed how strawberry cultivars showing
different vigor and resistance against pathogens, recruit
microorganisms from the soil environment.
We hypothesized that the endosphere and rhizosphere have
distinct microbial communities which are shaped over time
due to the influence of the surrounding soil after the plants
are transplanted. This process is altered in the presence of
soil borne pathogens to trigger resistance mechanisms.
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Experimental design

Sampling times
D0: Transplanting Vegetative 

growth
D1: Flowering Ripening D2: Harvest 

Disease severity

1 2 3 4 1 2 3

Inoculated blocks Control blocks

Verticilium dahliae trial
Cultivars: Festival, Marquis, 

Sweet Ann

Macrophomina phaseolina trial
Cultivars: Manresa, Marquis, 

Sweet Ann

Two pathogen trials

• Complete randomized block 
design

• November 2017
• 4 inoculated blocks
• 3 non-inoculated blocks 

(controls)
• 20 strawberry plants of the 

same cultivar per plot 
• Sampling: 4 randomly selected 

plants per plot- composite 
sample

Trial setup

Roots Rhizosphere 
soil

Bulk soil Leaves

• Prokaryotes (bacteria, archaea): 16S rRNA high 
throughput sequencing

• Fungi: ITS high throughput sequencing

Biomass and 
nutrient content

Isolated
rhizosphere 
soil through 
dry sieving of 
roots 

Cleaning of 
roots with 10% 
bleach solution 
and autoclaved 
water to isolate 
endosphere 
microorganisms 

• Lyophilization
• Grinding 
• DNA isolation in

roots,
rhizosphere and
bulk soil using
Quiagen
Powerlizer
PowerSoil kit

• Illumina MiSeq
Sequencing of targeted 
V4 region of the 16S 
rRNA

• Reads summarized to 
Amplicon Sequence 
Variants (ASVs), 
filtered for chimeric 
sequences using 
DADA2

• SILVA database used 
for taxonomy 
identification

Results 
At transplanting, the 

strawberry cultivars had a 
root microbiome clearly 

distinct from the rhizosphere 
and bulk soil. Over time, the 
root microbiome changed to 

converge with the 
rhizosphere and bulk soil 

microbiome.
Trial MANOVA sample type x date
M. phaseolina F= 4.1783 p<0.001
V. dahliae F=4.794 p<0.001
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Trial ANOVA sample type x date
M. phaseolina F= 4.22 P=0.0032

V. dahliae F=7.57 p<0.001

The root microbiome 
was significantly less 
diverse than the bulk 

field soil or the 
rhizosphere soil in 

the two trials. 
Nevertheless the 
root microbiome 

became more 
diverse through 

plant development 
and enriched with 

soil bacteria 
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