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Plant performance monitoring
via non invasive image acquisition and processing
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Structure of this talk

« Plant performance — growth and PS

* Short and long term growth measurement

* Application example: optimized nutrient supply
« Julich Plant Phenomics Center (JPPC)
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diurnal rhythms

diurnal rhythms Castor bean, 24-h-Sequence, acquired in near infrared
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Spatial distribution of growth:

Ricinus 4,5h 60*45 mm

left: Original images 09%hRGR 3 %h

I’Ight color coded grOWth imageS (RGR: relative growth rate’)
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Temporal distribution of growth:
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Tobacco 24 h 80*60 mm = m

0 %/h 3 %/h
left: original image sequence
right: time course of RGR (24 h)
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Screening

Arabidopsis leaf area

days after piquing
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development of total leaf area
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related relative growth rates (RGR)

Relative Growth Rates (RGR). * se (n=20)
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recent and future measurement methods

Arabidopsis
» recent: 2-D projected leaf area
» future: 3-D reconstruction (benefits in leaf angle / overlap)
tobacco
» recent: 2-D (small), largest leaf correlation (large plants)
= future: 3-D reconstruction
canola, cotton
* recent: hand measurement
= future: 2-D projection
maize, barley
* recent: rectangular side view
= future: automated rectangular side view
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side view correlations
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relative growth rates and nutrient supply

RGR [%/d]

RGR tobacco *+ se (n=20)
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aggregation of 6 greenhouse experiments

RGR tobacco tse(n=20to 170)
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expected development in RGR

RGR tobacco +se(n=20to 170)
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rating of alternative nutrient composition

RGR tobacco tse(n=20to 170)
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example for photosynthetic efficiency

PRI (rel)
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Conclusions

e growth is sensitive for temperature, light, water and
nutrients

e passive growth monitoring
 active growth control

 RGR development as growers decision support system

* Photosynthesis — an additional parameter
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JPPC — place of growth and analysis

shelf operating system to connect

both functions
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