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PATHOLED : light sources and plant pathology test outcomes 

LED technology and plant phenotyping

Workshop PATHOLED

Facilities of PHENOTIC for plants in 
AGROCAMPUS OUEST and INRA

Facilities of PHENOTIC for seeds in GEVES
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Technical maintenance, metrology, biosafety

Experimental step

Inoculation

Data and metadata

Scientific question ?

Answer

Management

Website

Data analysis Server

Sensor
Protoype

Phenotyping track (David Rousseau, dec, 2017)

Plants production
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Experimental step use growth chamber for 
optimal control of climatic conditions

Phenotyping track and ligthing

Plants prod

Scientific question ?
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Spatial characterization in growth chamber (for large plant of 10cm to 80cm) 

For temperature and humidity the characterizations of spatial heterogenity show little differences

15°C +/- 1°C

28°C +/- 2°C

Charaterization of temperature with 15 
points /3,5m², Rémi Gardet, 2014

Charaterization
of humidity
with 2 x 6 
points /3,5m², 
Rémi Gardet, 2017

Growth
chamber for 
large plant
Rémi Gardet, 2019

120 cm
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Spatial characterization in growth chamber

For ligthing, the characterization of spatial heterogenity shows the important differents, more than 100%.
With traditional techniques, it is difficult to have intensity and homogeneity to large distance between ligth and plants

Charaterization of light with 45 points /3,5m², Rémi Gardet, 2014

125cm from
the spot

45cm from
the spot

Growth chamber with 9 lamps : 
6 HQI + 3 NaT, Rémi Gardet 2014
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Spectral variation in the time with traditional lighting

Spectral variation in the time to HQI spot (more than 6000h, Rémi Gardet 2018

4 lamps HQI (with more than 6000h 
using) of the growth chamber
reference show variation for spectral 
ratios
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The growth chamber reference
Rémi Gardet 2018
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The limites of traditional lighting / LED lighting as a solution

PHENOTIC exemple 

Traditional lighting for growth chamber

with large plant

Problem for the phenotyping The advantage of LED lighting for 

growth chamber with large plant

Spatial heterogenity Experimental design on 6m² (100-200 
plants)

New design to lamp

Quality of spectrum Repetability of tests
Desease expression

Spectrum to choose

Fixed intensity Adpatation to many patho-system Variable intensity

Thermal heating Infared
System without inertia

Thermal heating less

Double power consumption Expensive test Cheaper test
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Intensity and homogenity with led ligth

Charaterization to 
2 rooms with 11 
lamps 250W

300umol/m²/s at 
120 cm

+/- 10%

Rémi Gardet, 2017

100% white 4000K 70% white 5000K
30% red 660nm
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Spectrum to choose to specific applications
Irradiance project exemple

Irradiance project 2019-2021
by Laurent Crespel and 
Philippe Morel, IRHS, ArchE
team

Use LED ligthing to branch
out young plants with
specific spectrum and ratios 
between bleu 440, red 660 
and far red 730

Growth chamber for Irradiance
project with LED tube in the 
facilities of PHENOTIC, Rémi Gardet 2019

Spectrum for Irradiance project with LED tube, Rémi Gardet 2019
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Differents spectrum tested

To adpat lighting
LED for plant, the 
manufacturers
compensate for 
blue peak of 
classic LED by red
peak

To compare the sun spectrum

Rémi Gardet 2018-2019

Rémi Gardet 2018-2019
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Spectrum quality of ligthing LED in the time
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1

The growth chamber with LED 
ligthing, Rémi Gardet 2019
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Ligth and phenotyping The advantage of LED lighting for 
growth chamber with large plant

Evolution

Spatial heterogenity Ok
300 umol/m²/s +/-10% to 120cm

Adapted distance between LED
ligthing and plants with mobil table 
or mobil roof

Spectrum quality Limits
Repetability of tests
Fix spectrum to choose

For good deseases expression, we
install multi-spectra LED ligthing l (4 
and 6 channels).

Variable intensity Ok, 0-100%
Low intensity to Venturia.i and Appel 
tree for exemple

Variable intensity to multi-spectral 
solution

Thermal heating less Ok
Operated no cooling unit

Growth chamber with more large 
operating range (8°C to 28°C)
Best regulation of hygrometry

Cheaper test -25% Electric power (2,75Kw against
3,6Kw to same intensity)

Remain expensive

LED lighting as a solution / PHENOTIC exemple 


