
Methods for measuring root traits in the field

Problem
Root systems, along with their interactions with soil  
conditions and micro-organisms, are crucial for crop 
performance, mainly through the efficient capture 
of water and nutrients. These root traits significant-
ly enhance crop resilience against climate change. 
However, measuring root systems is more labor-in-
tensive compared to the above-ground parts of 
plants.

Solution
Four methods – minirhizotron, soil pit, soil coring 
and shovelomics (figure 1) – were evaluated to as-
sess their capacity to measure root traits in different 
crops and their accessibility (table 1).

Benefits
All four methods have advantages. The minirhizotron, 
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Minirhizotron Soil Pit

Soil Coring Shovelomics

A rotating scanner is in-
serted into a transpar-
ent tube in the soil and 
takes pictures at differ-
ent depths. Root traits are 
measured using model-
ling software.

A soil pit is dug and the 
presence of roots on the 
vertical face of the soil 
in the pit is noted within 
each square of a grid.

Main root traits: root diameter,  
planar root length density (cm / cm²)

Main root traits: presence/absence of roots and 
percentage of roots per unit of soil depth

Involves sampling a core 
of soil, washing soil from 
roots, capturing a digi-
tal image of the washed 
roots and assessing root 
traits with software such 
as WinRhizoTM.

Involves digging up whole 
plants with their surface 
root system using a spade, 
washing the roots and 
measuring root traits.

Main root traits: specific root length,  
volumic root length density (cm / cm3)

Main root traits: Cereals and legumes – root angle, 
maximum width and depth of root system, nod-
al root number, root dry weight, root length and 
diameter; Potato – stolon N° / length / weight, basal 
root, plantlet N°

Figure 1: Root-phenotyping in the field

soil pit, and soil coring methods can measure roots 
to depths of 1 m or more. Shovelomics, while limit-
ed to measuring surface roots in the top 20 cm, is a 
much faster method.
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 • WinRhizo. Image Analysis for Plant Science. Available at: https://www.regentinstruments.com/assets/winrhizo_software.html 
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Practical recommendations
See practice abstracts on root measurement methods for practical recommendations (link below).

Methods Minirhizotron Soil coring Shovelomics Soil pit

Depth 40–100 cm 0– > 100 cm 0–20 cm 0–150 cm

Time per  
sample

20 min 6 h 1–2 h (time differs  
between crops)

4 h

Material Rotative scanner 22K €
Tubes 40 €
ARVALIS software

Hydrocare 36K €
Root washer 500 €
"WinRhizo" 7K € /open source

Spade 40 € Grid mechanical  
excavator

Advantages Non-destructive,  
dynamic measures

Deep rooting Less laborious,  
no specialised quipment 
needed, 3D architecture

Wide and deep field 
of view

Disadvan-
tages

Not available on the 
first 0–30 cm

Time consuming Assess top 20 cm soil 
depth only

Very destructive and 
time consuming

Table  1: Root phenotyping toolbox for field measurements
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