
Shovelomics: Measuring potato root traits in 
the ridge

Problem
The root system architecture and its interactions 
with soil microorganisms play a key role in crop per-
formance, particularly in the capture of water and 
mineral elements. Studying roots is more complicat-
ed than studying the above-ground parts. 

Solution
To facilitate the complex study of root systems, the 
shovelomics method was validated. 

Principle
The Shovelomics method measures root traits on 
plants sampled with a spade. With this simple meth-
od, we can access the 3D architecture of the main 
roots growing into the ridge.

Benefits
Using shovelomics, root traits can be measured in 
0 to 20 cm depth in the ridge. The parameters are 
measured by hand and software is required to meas-
ure the root length and root diameter automatically.

Shovelomics enables the characterisation of below-ground measurements of potato root systems.

Applicability box

Theme: Potato root measurements

Relevance: Shovelomics enables measuring 
root traits of potatoes grown in the ridge

Best in: Potato; moist and soft soils; prior to 
flowering and tuberization

Measured traits per plant:  
Plantlet number / biomass, 
stolon number / length / biomass,  
stolon root number / length / biomass,  
basal root number / length / biomass,  
tuber biomass / humidity 
white stems biomass

Required time: Choose 1–3 plants per plot,  
1–2 hours per plant

Equipment: Spade, bags, secator, balance, 
oven, scanner, software (e.g. WinRhizo,  
RhizoVision)
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Practical recommendations

In the field
 • In each plot, excavate 1–3 plants using a spade 

ensuring that the full root crown is removed 
with the mother tuber and all other tubers 
(greater or less than 15 mm in diameter). Shake 
the root crowns gently to leave as much soil as 
possible in the field. Take all the roots, stolon, 
and tubers you can see by mixing the ridge soil 
with the spade.

In the lab
 • For above-ground measurements count the 

number of plantlets per plant. Cut the above-
ground stems at ground level. Put them in a bag 
to dry them in the oven at 70 °C during 48 h. 
Measure dry matter and calculate biomass.

 • For below-ground measurements, wash the 
root crowns in buckets filled with water. Then, 
gently move the root crowns to assist soil re-
moval without causing damage. Leave them in 
water until scoring. 

 • Evaluate the root traits by selecting the main 
stem and detaching it from the mother tuber. 
Then measure number and length of stolons, 
number and length of stolon roots, and num-
ber and length of basal roots, that are attached 
to the mother tuber. Count and separate tubers 
> 15 mm, tubers < 15 mm and mother tuber.

 • Scan roots to apply a software able to measure 
total root length and average root diameter.

 • Dry material for 48 h in an oven at 70 °C to de-
termine biomass of each organ.
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