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Who? 

How? 

When? 

What? 

Where? 

Why? 



Root Lab 



How?: Our X-ray Imaging Concept 

X-ray 
Camera 

X-ray 
Generator 

Very low 
energy X-rays 
(10Kev) allow 
for soft-tissue 
imaging. 



All roots in the 
measurement 
volume are 
captured in 
the image; 
even roots 
normally 
hidden by 
other roots. 



Seed (Internal Structure, Viability, Vigor) 

Germination (Water Uptake Dynamics) 

Emergence (Seedling Vigor, Phenes, Plasticity) 

Vegetative Growth (Root System Architecture) 

Reproductive Stage (RSA Foundation) 

Product Development, Processing and Handling 

Let’s look at some examples 
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   Week 3         Week 4         Week 5        Week 6 



6263VT3P 



Top Graphs Untreated 
Bottom Graphs Treated 

Large Roots                 Coarse Roots                    Medium Roots                Fine Roots 



Field 

Greenhouse 

Root Lab 

Germination paper, gels 



Plant 

Soil 

 Ecosystem 

Biota 



Germplasm Improvement 

Process Improvement 

Agronomic Practice Improvement 

Treatment Enhancements 

G x E x M 

Let’s look at an example 
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Untreated 
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Increasing Plant Stress 

Yield as a Function of Plant Stress 
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Increasing Plant Stress 

Yield as a Function of Plant Stress 

Treated 
Untreated 

Shape of curve will vary by formulation and: 
 Species    “Seed protection treatments” 
   Hybrid or variety     Seed vigor 
 “Technology traits”   Type, magnitude and duration of external stress 

Biomass Development as a Function of Stress 
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Root system  architecture is best understood in 
terms of both space and time. 

The RSA represents a cost / benefit ratio to the 
plant. 

The root system represents the most genetic 
plasticity of all the plant organs. (Opportunistic) 

Plants “react” via internal chemical 
communication. They are naïve communicators. 

E x G x M 



THANK YOU! 


