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MICROBIAL DIVERSITY - DISEASE
PREVENTION FACTOR AND BIOMARKER
IN PLANT PROTECTION STRATEGIES

PLANT
HOLOBIONT

Metabolites, active compounds,
hormones, nutrients

Microbial biodiversity Microbiological dyshiosis

DISEASE

Synergistic
microorganisms

HEALTH

MECHANISMS OF
INTERACTIONS:
microbiome changes,

antybiosis, inhibition, lysis,

parasitism, competition

Antagonistic
microorganisms
bio

RENDER

Healthy plants are
associated with their
microorganisms by
metabolic co-
operation
and exchange of
signals, hormones
and nutrients.

Diseases are
characterized by a
microbial dysbiosis
and a response of
specific microbes,
which can act as
antagonists
or synergists towards
pathogens.

Berg et al., 2017, FEMS Microbiology Ecology
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Fungal communities in the soil and plant niches from healthy
strawberry farms create more stable and steady networks compared
to those from unhealthy farms
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The development
of the microbial-
based bioproducts

Oszust K., Cybulska J., Frac M., 2021; Pylak M., Oszust K., Frac M., 2021 BIOSTRATEG3/344433/16/NCBR/2018
Macik M., Gryta A., Sas-Paszt L., Frac M., 2021
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BENEFITS OF PHOSPHORUS FERTILIZER ENRICHED WITH BENEFICIAL MICROBES bb
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The increase in the relative
abundance of microbes exhibiting
plant growth promoting properties

The reduction in the number
of potentially harmful
microorganisms

The increase in the number
of OTUs associated with
various metabolic pathways

The enhancement
of enzymatic activity
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Plant-soil-microbiome interactions in mono- and intercropping
production systems for healthy food production

Mono- ' Intercrops

Axis 2 (6.191 %)

community i
stimulated . .i" ®am *,
ot

@“ root exudates

- mycorrhizal fung

! = ? / bacteria, viruses.
macro-invertibrates

X% pestand pathogens l

is-1423.03 %)

less diverse community ' more diverse comumunity
& : * Suppression of soil bome
limited .co-occmmcc | hugher co—oc‘cmcncc e, post snd wood
‘e ! . i through;
- bighprobabilty = @, o - lmited microbial 1 Eabancenient of ‘ IB ity
omoxm. ’ '. m;‘,“mmm ! - microbial blomass ¢ . rcdfaccd host pathogenicity
. — NS s ' & activities . o, pll)mdw
higher pest - less nutntional . G » ' "aliclopathic interaction
pathogen& weed  + * @ ' 0 availability and ' - high nutnitional . !
y ) ' . - bio-fumigation
it e mobilization ¢ vailability and :
> E ! mobilization - nduced systematic
" ‘ ' persisience
1 ' l - resonrce exploitation
1
limited plant 5 higher plant
production ' production bh
RENDER
LEGUMINOSE i = . e
@ . Horizon@8 = Project 101082289 — LEGUMINOSE AR s
Europe




Harnessing the potato-microbiome interactions for development
of sustainable breeding and production strategies
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Improved access to soil
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Plant holobiont and soil microbiome as an
opportunity for sustainable food production
and healthy ag roecosystems

|— Microbiome

Activity structure &

N NARODOWE CENTRUM NAUKI

composition WCROSRERy,

________________ HoloBIOme g g

SOIL-PLANT-MICROBIOME INTERACTIONS I E'é
_________________ I\ S - s

/—ﬂ Mobile APP
holoBlOme

MICROBIOME-
~  BASED [ BIOMARKERS

STRATEGIES

N Soil health monitoring/

evaluation/prediction

Soil microbiome

Microbial Metagenomic & i,
functional diversity metataxonomic
Enzymatic 2 - Transcriptomics
- ;
actlwty - Bioinformatics
- Y -
=;. AL SRl =

,:. ...... o z{}% __‘4" =

£33 2 L e ee e . D -

SRROBAONTENTT e e W s e & u o

RENDER

. Research and dissemination of knowledge |
% Ministry of Science and Higher Education . . about the content of pectin, cellulose and

+" Republic of Poland NAUKA DLA

SPOLECZENSTWA

fiber in fruits and vegetables

P A S

NdS-11/SP/0263/2024/01 2022/45/B/INZ9/04254 NdS-11/SP/0258/2023/01 * AGROPHYSICS



Microbiomes in agroecosystems are key to suport sustainable
strategies for healthy food production - a new vision of agriculture
=> a close link to the microbiome

Plant and soil microbiome management for:

* Increasing the resistance of plants to pests,
pathogens, water, nutriants and other abiotic stresses

« selecting/developing pest/disease control practices
the most appropriate for sustainable food production

« full integration of biological agents/changes or
microbiome control with crops management
depending on the place, conditions and
environmental factors (e.g. climate zone, soil type,
biotic and abiotic stresses)
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