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Grand Challenges: 
Food security, Climate Change and Resources

Climate change Energy

Natural resources
Food
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Phenotyping is a bottleneck

• the bottleneck in basic plant science and plant breeding
• Novel opportunities for phenotyping develop from interdisciplinary 

approaches
• mechanistic, high-throughput and field-based platforms 
• Europe has a global leadership in plant phenotyping

EPSO Whitepaper Plant 
Phenotyping 2010

Nature Genetics
Dec. 2010

http://www.hightech-strategie.de/


A rapidly developing research field with
strong demand in infrastrucures

2008

http://www.inra.fr/
http://www.ipk-gatersleben.de/Internet


2015A rapidly developing research field with
strong demand in infrastrucures

http://www.inra.fr/
http://www.ipk-gatersleben.de/Internet


Phenotyping requires cooperation

National platforms

European projects/ 
networks

European Infrastructure

European Infrastructure for Multi-Site 
Plant Phenotyping And Simulation for Food 
Security in a Chancing Climate



Phenotyping platforms for high resolution, 
high throughput phenomics

Intensive field sites for high throughput phenomics

Network of practical field experiments for lean-phenotyping

Modelling for improving phenotypic processes and for testing 
existing or virtual combinations of alleles in a variety of climatic 
scenarios and management practices

EMPHASIS infrastructures



High-resolution phenotyping (controlled environment)

Root parameters

3D-structures
Hounsfield micro-CT, 

Nottingham

Plant MRI-PET Center, Jülich Live imaging of carbon flow



High-throughput phenotyping (controlled environment)

WHIWAM Gent

Root Carousel Jülich

PhenoArch, 
Montpellier

GrowScreenRhizo,
Jülich



Intensive field sites for high throughput phenomics

Mobile Shelters
Clermont

Phenomobiles

Avignon
Jülich

….

Flying platforms
Stationary field sensor networks

BreedFace
Jülich/ Bonn



Lean-phenotyping sites close to breeders

Flying platforms

Portable sensors
(„cheap“)

Easy carriers



Modelling for virtual testing of crop-environment 
interaction

Genetic analysis of complex 
traits

Disentangling complex traits Crop – climate optimisation

What is the relationship 
between root structure and 
nutrient use efficiency?

What is the 
sensitivity of leaf 
growth to drought?

Which genotype 
would work best in 
which environment 
scenario?
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