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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.

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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Verticilium dahliae trial

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.
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Macrophomina phaseolina trial
Cultivars: Manresa, Marquis,
Sweet Ann

Trial setup
• 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

MANOVA sample type x date

M. phaseolina F= 4.1783

p<0.001

V. dahliae

p<0.001

F=4.794

NMDS1

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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• Prokaryotes (bacteria, archaea): 16S rRNA high
throughput sequencing
• Fungi: ITS high throughput sequencing
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Biomass and
nutrient content
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ANOVA sample type x date

M. phaseolina F= 4.22

P=0.0032

V. dahliae

p<0.001

F=7.57

