Henk Jalink, Wageningen UR, Greenhouse Horticulture,
Senior Researcher

Imaging fluorescence emission from chlorophyll for
monitoring photosynthetic activity of plants
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Competence matrix

| Sector | R&D [ Technology | Application [ Market |
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Agriculture & food

<X
<L
<

Optical communication

Business development, ‘best

practices’

Photovoltaics

Healthcare v

Safety & security

Lifescience (microscopy) v

Integrated photonics

Solid state lighting technology

Metrology & sensing V4 2V

Photonics technologies for machining

Optical Design v v
v v

Computer Vision

<L

L L L L

Photonics Event 2012 is organised by Mikrocentrum and Photonics Cluster Netherlands
empowered by the Dutch Ministry of Economic Affairs, Agriculture and Innovation.

ot i A mikrocentrum

training « events « business

R



Photosynthesis: one of the most important
Nr0Cesses
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Process of photosynthesis

Sunlight

Fluorescence ~2% / / / / / / / Heat ~18%

Process of
photosynthesis~80%
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Principle of operation
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, Colour table of Q.E.
Example of visually no damage: o Gl

detected damage in real time \
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Automated fluorescence imaging using a robot
Develop herbicides with low active ingredient




Glyphosate 0.5 mM with two adjuvants, X & Y

6 hr 30 hr 126 hr
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Glyphosate 0.5 mM with two adjuvants, X & Y
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Using mask and counting glyphosate-pixels
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Different mode of action of two herbicides

| Mode of action on Mode of action on
M S the whole plant the growing point

Bentazon 12 Mp resolution Glyphosate
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Damage measured before observed by eye
Take early precautions to prevent more damage
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Damage by high light depending on cultivar
Screen the plants for high light from the sun

Cultivar 2
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PhD project: phenotyping 1400 Arabidopsis plants
Correlate genetic information with plant properties
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XY-table: software to analyse on plant properties
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XY-table: Arabidopsis under normal phosphate
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XY-table: low phosphate
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Applications of CF-Technology

" Herbicide action: optimization of formulation, adjuvants
" High light damage: depends on cultivar and climate conditions

" Screening on diseases: susceptible or resistant cultivars with
respect to different

® Screening on nutrition: phosphate or salinity (coastal area)
® Screening on drought: example on Hedera plants
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Drought experiment on plants

" Two Hedera plants followed in time
" Every 15 min a measurement

" Day/night 14/10 hours

® One is drying out

" The other one Is the control
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Drought Control

Change in photosynthesis
due to drought stress
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Summary on fluorescence imaging

" New equipment developed for imaging the photosynthesis using
chlorophyll fluorescence technology

" Functioning of photosynthesis can be visualized on an F/F image

® Factors that influence the photosynthetic apparatus, like herbicides, light
stress, phosphate deficiency and drought, show up in the F /F  image;
by eye useally no stress can be observed

® Plants can be monitored continuously at different scenarios using the

XY-Phenotyper facility: information on F /F .., anthocyanin and
chlorophyll distribution
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Coming soon

Floriade 2012: April 5 - Octo
World Horticultural Expo, Venlo, The
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Naturalis: June — November, 2012, Resea
Initiated by Naturalis and the Netherlands (
Scientific Research (NWO).

Optimal climate settings derived from
photosynthesis: CropReporter
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