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• Drought phenotyping workshop held in Montpellier (July 2004)
• Importance of modelling in phenotyping for drought
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• A balance between application and tool improvement
– Applying current models to support phenotyping for 

drought in real conditions of a breeding program : the 
Embrapa drought phenotyping network

– Maize, sorghum and upland rice

– Creating stronger links between breeders, 
physiologists and modellers

– Improving whole plant models and modelling capacity 
in GCP

– Model driven by genetic information

1. Cereal crops
2. Drought types
3. Model Assisted

Phenotyping
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Environment
characterization

Model assisted phenotyping (MAP) QTL driven
model
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Ecomeristem Leaf growth module
Organogenetic module
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* The three components of the project
Link with MAS project

Sites of
DPN project
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• Objectives

– To characterize, timing, duration and intensity of  water 
stress in Embrapa sites of phenotyping, using crop models

– To cluster at a regional level and to define TPE
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Data collection

• Climate 
• Soil 
• Crop

Drought phenotyping network (Embrapa)
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Daily meteorological data
Goias

• Rainfall, 124 points >20 years
• Radiation, 26 points > 5 years
• Temperature, 14 points > 30 years

Stress profiles
Clusters

TPE

Data curation and
model running
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Genes Reaction norm

Phenotype

Process based trait
Model hidden parameter

Physical trait

e.g.
Organ initiation or expansion

laws

e.g., LAI
Biomass

Grain number

Phenotypic plasticity

Environment
Environment

From M. Dingkuhn

Developmental stage
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Crop x Genotype x site x season
• Maize, sorghum, rice
• 4 materials / crop
• Dry and wet seasons experiments

Process based parameter estimation
Adaptive value assessment

Ideotype definition

Model
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Process-based model of growth maintenance under water deficit

Established for leaves, 
Common mechanisms with silks
(INRA - CIMMYT), “genes” project

LER = ((T-Tb) * (a -b VPD - c [-Ψsol])) 

i
i

iQTLaa ∑+= α

i
i

iQTLbb ∑+= β
k

k
kQTLcc ∑+= χ

- Can a QTL-driven model predict yields without G X E interaction ?
- What are the contributions to yield of QTLs of growth maintenance of leaf 
and reproductive organs under different drought scenarios ?

- Combination of LER QTL driven model and crop model(APSIM, Queensland)
- Test on CIMMYT data
- Simulation of the contribution of QTLs to yields 

(i) if leaves and silks are independent traits (pyramiding necessary), 
(ii) if they are genetically linked.

no QTL x E (valid in fields, 
and greenhouse) (INRA)
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Linking process based model parameters to rice QTLs (water stress)

Genotypic tillering potential as an Ecomeristem parameter (ICt)

2006: Ict (& other process-based parameters) used for QTL 
detection (water stress) for IR64 X Azucena mapping population…
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• Some main challenges taken up :
– Improvement of phenotyping methodology

MAP concept

– Better interaction between breeders, physiologists and modellers

multidisciplinary approaches

– Progress in genetic driven modellling

physiological models including QTLs information

– Extension of this “proof of concept” project to other crops (legumes 
and tubers) and regions

Final workshop in May 2007


