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Plant-RX

Resilience &
eXcellence

1

Agricultural practices

Current situation

Climate change Pesticide reduction

Abiotic stress Emerging disease

Reduced inputs

No action scenario Smart interventions

Improved crops
(breeding)

More with less, maintaining quality & yield
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The importance of resilient crops

● Resilience can be defined as the intrinsic capacity of plants to effectively 
withstand adverse conditions and disease threats

● Current crops are not selected/bred for resilience

● Resilient varieties form the basis of robust agricultural systems

Risk control Resilience

Figure adapted from Erisman et al. 2016 AIMS Agriculture and Food
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What is missing: how to get from data to understanding

• Plant genomes are mostly available

• Genomic/phenomic data production efficient
(genetic variation, gene expression, other omics)

• But, there is a major gap to be bridged to
understanding function, in particular for complex 
traits and trade-offs in relation to resilience

• Plant-RX aims to integrate bioinformatics/data 
analysis/AI with mechanistic modeling
à innovation to bridge the gap
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Plant-RX: focus on Plant Resilience

● Understanding of plant resilience & complex interactions of 
environment, development and stress responsiveness

● Predicting phenotypes and understanding robustness/ 
plasticity and tradeoffs à bioinformatics and modeling

● Designing smart experiments & resilience traits
by combining knowledge and models

Image from cyberscoop.com
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• These ambitious goals require a long-term
investment in research

• Strengthen the plant research ecosystem
and collaboration with industry

• Train next generation of scientists with skills in
team science, translational research
and being data savvy

ec.europa.eu

Long-Term Research Program (LTP) Plant Resilience
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Program approach and setup: core & satelites
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Biotic stress

Abiotic stress

D

A

B

C

Development

Data analysis,
AI & modeling

Methods, Tools,
& Technologies

Tradeoffs

Combi-
natorial
stress

Scientific
approach
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Model species

Core crops

Satellite crops

Arabidopsis

Broccoli

Potato

Tomato

Oil-seed rape

N.
benthamiana

Pepper

Egg plant

Petunia

Lettuce

Chicory

Sunflower

Chrysanthemum

Brassica
line

Solanaceae
line Asteraceae

line

Cereal crops

Onion/leek

Lily/tulip

Monocot
line

Rice/barley

Lower plant species

Cabbage

Cauliflower

Plant-RX
time line

2022

2032

Model
species

Potato

Lettuce

Orna-
mentals

Others

Scientific
approach
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LTPs: 30-85 M€ (Plant-RX ambition 50 M€)

Companies
15 M€ in cash over 10 yrs
Commitment of 1.5 M€ by April 22

Universities
5 M€ in kind,
personnel,
facilities

Government,
National
Growth Fund, 
provinces
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January 26

April 22

June 2021?

Before ~June 2022
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Model organism

experiment data information knowledge understanding

Plant-RX: towards predictable breeding for resilience
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