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Progress on environmental measurements

Part I – Proper environmental characterization in 
phenotyping experiments is a cost-effective way to 

turn nuisance effects into benefits

• Spatial and temporal variability in statistical analysis
• Feed plant/canopy/plot dynamic variables into models
• Assemble phenotype-rich datasets from complementary platforms
• Combine similar datasets from different platforms (repeatability)
• Re-use existing data
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Radiation is heterogeneous / dynamic in PP 
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Temperature is heterogeneous / dynamic in PP 
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Challenges, attitudes and options

Nuisance

↕

Opportunities

Option 1: control (platform design, hard to change)

Option 2: monitor (experiment management)

Option 3: do nothing (and sign the death certificate…)
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Progress during EPPN – Strategy

Strategy
Step 1 – Agree on targets

Level 1 (awareness of heterogeneity) – Year 2
Level 2 (maps) – Year 5

Step 2 – Monitor progress of individual platforms
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Documentation
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Documentation
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Progress during EPPN – Tools

Tools and methods (Level 2)
Step 1 – Test / develop

Step 2 – Deploy

1. Maps of temperature (GH) 

2. Maps of light (GH)

3. Maps of CO2 (FACE)
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Temperature mapping

Spatial interpolation
Grid of sensors (IoT)

Modelling GH climate
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Tool for light mapping via simulation
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Test and deployment at other PP
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Evaluation of methods in FACE
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Did we reach our target ?

EPPN2020 Kick off meeting Four years later
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Progress on plant measurements

Level 1 

1) Grow a set of plants in the installation

2) Measure using imaging procedures (pixels) 

3) Measure physical traits manually/in lab (cm)

4) Establish regression equation of (3) to (2)

5) Perform the real experiment (pixels)

6) Predict physical variables from (5) using (4)

Part II – Suitable calibration is a pre-requisite to data 
fusion from different experiments or PP
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Camera calibration across PP

An online calibration tool for 2D camera systems

1) Grow a set of plants in the installation
2) Measure using imaging procedures (pixels) 
3) Measure physical traits manually/in lab (cm)
4) Establish regression equation of (3) to (2)

Capture 
target
images

Compute
camera 
settings

Simulate
images of 

virtual
plants 
with

virtual
camera
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Plant Physiol. 172-749

Example of benefits

Improved QTL detection from a network of 29 field
experiments following proper calibration of wheather 

stations and soil sensors + data management + statistics

Proper calibration and environmental monitoring
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Evaluation

Featuring

ABER
4PMI
M3P

GrowScreenRhizo
IPK

RootPhAir
DIAPHEN
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SPPU
MTA
WUR

productions presents
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Joint platform experiment

Proper environmental characterisation procedures
Suitable statistical designs

Compatible data management
Common set of (up to) 31 maize genotypes

Complementarity of PP capabilities (root and shoot, GH and field).

Objectives

Real-life test of joint experiment (whole process)

Design / replication in rhizotron experiments

Dimensionality of root architecture phenotypes

Whole plant integrated analysis of water uptake, 
transpiration and growth
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