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Uit: NLT module De bodem leeft



Wortels zijn de interface van de plant met de 
bodem en zijn bewoners
Tot 50% van de door fotosynthese vastgelegde C 
wordt geïnvesteerd in de wortels

10-20% van de totale vastgelegde C wordt 
uitgescheiden door de wortels

Hypothese: niet alleen voedsel voor 
microorganismes

Strigolactonen het topje van de ijsberg



Uit: Biologie voor jou Uit: NLT module De bodem leeft

Hoe zit het met andere micro-
organismes?



Het microbioom is het geheel aan micro-
organismen dat zich in een bepaalde omgeving 
bevindt: alle micro-organismen die van nature 
samenleven met een plant of dier:

de darmflora in het menselijk lichaam

de rhizosfeer rond het wortelstelsel van    een 
plant.

Het microbioom is complex: bacteriën, archaea, 
schimmels en protisten
Het microbioom vergoot het genoom van zijn 
host en draagt vele functies bij

Het microbioom

Uit: Biologie voor jou
Bron: Wikipedia



Functioneren van de bodem

Uit: Biologie voor jou Uit: NLT module De bodem leeft



De mens en het microbioom



Het microbioom van de plant: bescherming

Uit: NLT module De bodem leeft



Voeding van de plant (nutrienten beschikbaarheid)



strigolactones

Orobanche - StrigaAM fungus

Hyphal branching 
signals

Germination 
stimulants

SYMBIOTIC INTERACTION PARASITIC INTERACTION

Root exudates
(secondary metabolites)

Bouwmeester et al., 2007 TIPS
Akiyama et al., 2005 Nature

O O

O O
O

Tom exud R9

Time
4.00 6.00 8.00 10.00 12.00

%

0

100

4.00 6.00 8.00 10.00 12.00

%

0

100
P1_071219_strigo_165 MRM of 23 Channels ES+ 

TIC
2.50e6

11.187.11

6.40

5.873.882.49

11.06

7.24

9.627.90 9.03

12.50

P1_071219_strigo_164 MRM of 23 Channels ES+ 
TIC

2.50e6

11.1810.70
9.74 11.38 12.50 12.71

Tomato -Pi

Tomato +Pi



Uit: Biologie voor jou Uit: NLT module De bodem leeft

















Rhizosphere solutions?

For many of these challenges we may find solutions 
in the rhizosphere:
- Improved control of abiotic and biotic challenges

- Reduction in pesticide use
- Reduction in synthetic fertilizer use
- Improved climate resilience

- What is needed?
- Better understanding of rhizosphere interactions
- Better use of the potential of micro-organisms: 

harnessing the microbiome



Harnessing the second genome 
of plants

Harro Bouwmeester
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The challenge of sustainability

The race against chemical contaminants



The hidden potential



Plant
kingdom

WP 1. Cry for help: stress-induced microbiome recruitment 
across the plant kingdom



drought

diseases

nutrients

insects

nutrients



WP 2. Walk on the wild side of plant microbiomes



Digging deep and digging deeper

• Plant recruitment mechanisms

• Microbial protection mechanisms



The challenge of sustainability

1% reduction equals:
3 billion kg of fertilizers

30 million kg of pesticides

The race against chemical contaminants
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Phelipanche ramosa, Phelipanche aegyptiaca, Orobanche crenata, Orobanche cumana, Orobanche minor
Cause large crop losses in tobacco, sunflower, tomato, rapeseed, legumes, hemp, etc (Europe, Middle East, Asia)

Root parasitic weeds: broomrapes

Orobanche crenata
(legumes)

Phelipanche ramosa
(Tomato)

Phelipanche aegyptiaca
(Brassicaceae, Solanaceae)

Orobanche cumana
Sunflower



Root parasitic weeds: witchweeds



Maize strigolactones

Charnikhova et al., 2017 Phytochemistry





Maize strigolactones
Maize SL pathway completely solved
A mutation in ZmMT1 changes the maize SL 
blend

This changed SL ratio  virtually no Striga 
germination and emergence

How about AM fungi?
How about other beneficial microbes?



“the health of  the soil r ipples through to that of  
crops, livestock, and ultimately us.”

Soil, plant and human interconnected?



Albert Howard in 1930s claimed that soil fertility affects the health 
of food 
The Soil and Health (1945): industrial agriculture disrupts the 
balance of nature and robs the soil of its fertility

Criticized by agronomists



1934: Eve Balfour - The living soil
Based on the Haughley Experiment: farm trial comparing organic and 
chemical-based farming

Any public health system of the future would have to be based on soil 
fertility



“the health of  the soil r ipples through to that of  
crops, livestock, and ultimately us.”

Soil/Plant microbiome:

• Effect on mineral and phytonutrient content of agricultural products?

• Soil, plant and human microbiome interconnected?

Do microbes from agriculture have an effect on us humans?

Scientific support for link with human health missing



Victoria Robert, New York Times Sept 2015



Solve this missing link:
• Impact of agriculture on the agricultural 

product microbiome and nutritional 
quality

• Impact of agricultural product on human 
gut microbiome and health

• Connect these two through data 
integration

• Study the social and political context of 
this connection

• Communicate about it

WP1 WP2 WP3  

WP5  WP4  

MicroHealth



Agricultural intervention
Does agriculture affect the microbiome and nutritional 
composition of agricultural products

What are the underlying mechanisms:

1. Chemical communication

2. Genotype of host



Human intervention
Do crops with different microbiome and/or nutritional composition 
have an effect on the human gut microbiome and human health:
1. Intervention in HELIUS cohort
2. Direct transfer of microbial species
3. Effects on health and disease



Agricultural research institute
Food industry

Personalised meal programs
Experts on sustainable product 
marketing

Farmers’ organisation
Plant breeding industry

Organic product wholesalers
Influencers on transition to

sustainability



Impact
Insight into the effects of agriculture on food quality and 
its effect on human health

An inclusive debate on the need for a more sustainable 
(microbe assisted) agriculture that provides healthier food

A more sustainable agriculture with less impact on the 
environment that produces healthier food for healthier 
people



Conclusies
Planten gebruiken signaalmoleculen om nuttige organismen aan te trekken, bijv
strigolactonen
Vijanden van planten, zoals parasitaire planten, misbruiken (deze) essentiële 
signaalmoleculen
Evolutie van structurele diversiteit in signaalmoleculen om specificiteit te 
behouden?
Met een betere ondersteuning van het microbioom kan de landbouw duurzamer 
worden
Inzicht nodig in mechanismes onder de interactie tussen plant en microbioom, 
inclusief de rol van chemische communicatie
Beïnvloedt landbouw het productmicrobioom en de voedselkwaliteit?
Leidt betere bodemgezondheid tot betere menselijke gezondheid?

Bill and Melinda Gates Foundation
CSC, China
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