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applications  

Applications in research, development, and industry



Duckweed tests for toxicology screening

Test for toxicity to higher plants
• Chemicals
• Drugs
• Food additives
• Natural compounds
• Agrochemicals and fertilisers
• Waste water

Marcus Jansen, Kevin Nagel:
LemnaTec Scanalyzer, a Versatile Tool 
for Duckweed Research and Testing
In: Duckweed Forum 2016.



Studies on allele function or environmental factors in Arabidopsis

Reduced
growth in loss
of function line

Lab Scanalyzer HTS –
automated multi-camera
platform
Visible light, infrared, 
fluorescence, near infrared
cameras
Application examples:
• Seedlings
• Duckweed
• Insects
• Fungi
• Cells

Soil water
availability

determined growth

https://www.youtube.com/watch?v=Z6a6KZGPmEA


Insect feeding and motility tests

HT-screening for leaf eating organisms

▪ feeding assays

▪ resistance screens

▪ organism sizes

▪ mortality assessment

Saran, Raj K.; Ziegler, Melissa; Kudlie, Sara; Harrison, Danielle; Leva, 
David M.; Scherer, Clay; Coffelt, Mark A. (2014): Behavioral Effects
and Tunneling Responses of Eastern Subterranean Termites
(Isoptera: Rhinotermitidae) Exposed to Chlorantraniliprole-Treated
Soils. In: Journal of Economic Entomology 107 (5), S. 1878–1889. DOI: 
10.1603/EC11393.



Pakchoi water status phenotyping

Guo, Doudou; Juan, Jiaxiang; Chang, Liying; Zhang, Jingjin; Huang, Danfeng (2017): Discrimination of plant root zone water status in greenhouse
production based on phenotyping and machine learning techniques. In: Scientific reports 7 (1), S. 8303. DOI: 10.1038/s41598-017-08235-z.
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Improving drought responses in tomato

Petrozza, Angelo; Santaniello, Antonietta; Summerer, Stephan; Di Tommaso, Gianluca; Di 
Tommaso, Donata; Paparelli, Eleonora et al. (2014): Physiological responses to Megafol® 
treatments in tomato plants under drought stress: A phenomic and molecular approach. In: 
Scientia Horticulturae 174, S. 185–192. DOI: 10.1016/j.scienta.2014.05.023.
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Efficent water use in desert-adapted wild tomato species

S. lycopersicum
Cultivated tomato

S. pennellii
Desert-tomatoGrowth stop

and wilting at 
low water
availability

Growth continues
without wilting at 

low water
availability



Cereals – response to water limitation

Measurement – parameters – information – knowledge
Images – plant area data – biomass calculation – QTL discovery



Rice salinity responses

Fluorescence signals -> Senescence

Hairmansis A, Berger B, Tester M, Roy SJ (2014) Image-based phenotyping for non-destructive screening 
of different salinity tolerance traits in rice. Rice 7: 16



Wheat growth responses to salinity

Cultivar-specific growth
rate reduction after 
salinity treatment

Salinity threatens agriculture in many areas of the
world

Irrigation promotes salinity

Excess salt negatively affects plant physiology and 
finally reduces crop yield



Root growth phenotpying in soil

Root imaging with
GROWSCREEN Rhizo
• Soil-grown roots
• Automatic image recording
• Scalable system
• Applicable to many species
• Combination with shoot data

Example:
Root tracking with LemnaTec 
software

Image processing: root dimensions and architecture



Seed germination phenotyping

Machine
learning

Germination test on paper Vigour test



Disease symptom phenotyping with machine learning

Wheat rust infection – classification with machine learning

Healthy tissue

Yellowed tissue

Green tissue in 
diseased leaf

Rust symptom

Machine
learning

Input Labels Classification

Conversion to biological information

Collaborative work with RWTH 
Aachen

Lab  Scanalyzer



Spectral imaging for surface properties
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Low wax mutant
• Glossy bright green
• Less hydrophobic
• Spectral properties changed in VNIR and SWIR

Goal:
Link spectral properties
with biochemical traits

Approach:
• Record datasets
• Corresponding

biochemistry
• Machine learning
• Classification 

procedure


