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Context: Quantification of roots and crop residues is important to understand the impact of agricultural practices on root system development and 

crop residues decomposition. Current method based on hand sorting is tedious, time-consuming and depends on operator subjectivity. NIR Hyper-
spectral Imaging (NIR-HI) could be a good alternative as rapid method to sort crop residues and roots extracted from soil samples and to quantify 
them. 

Methodology 
 

* SVM :  Support Vector Machine  is a linear algorithm used for classification purpose (Zhang, 2010) .  

Sampling 
Roots and crop residues 
of winter wheat were col-
lected in fields by soil 
coring and extracted 
from cores using tap wa-
ter. 

Image acquisition 
NIR images were acquired with a NIR 
hyperspectral line scan (= push-
broom) (Vermeulen et al., 2012). Sam-
ples were laid on a conveyor belt 
placed under the NIR camera. For 
each pixel of the NIR image, a com-
plete spectrum including 209 wave-
lengths (1100-2498 nm) was col-
lected. 

Spectra discrimination 
A dichotomist classification tree based on 3 
successive SVM* models was used to sepa-
rate spectra into 4 distinct classes: back-
ground, soil, crop residues and roots 
(Eylenbosch et al., 2014; Fernandez Pierna 
et al., 2004). 

Prediction and quantification 
A color was assigned to each 
class allowing to create a pre-
diction image. Quantification 
of crop residues and roots is 
based on the number of pix-
els detected as such using the 
dichotomist tree. 
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Results and conclusions 

Importance of models calibration and validation:  
- Robust models giving good predictions are created using a large number 
of samples trying to cover the high variability present in this kind of sam-
ples;  
- All classes of spectra must be well identified. Shadows have also a spe-
cific spectrum! Spectra of root shadow were  combined with spectra of 
conveyor belt in a single spectral class (= background) in order to increase 
sensitivity of predictions and roots spectra were consequently better clas-
sified. 
 
Advantages of NIR-HI in quantification of roots and crop residues: 
- Time saving compared to hand sorting; 
- Good prediction of background (100% correctly predicted pixels), soil 
particles (98.4%) and roots spectra (97.7%); 
- Thanks to their spectral properties, crop residues and roots from differ-
ent crops could be quantified separately in a same sample; 
 
Limitations:  
- Some confusions were observed with crop residues: pixels on the bor-
der of crop residues were often predicted as roots and dead roots spectra 
were predicted as crop residues. Central area of crop residues was always 
well predicted. In average, 79.4 % of crop residues spectra were well pre-
dicted; 
- Roots and crop residues need to be well spread on the conveyor belt in 
order to be quantified. Overlap decreases the number of detected pixels. 

Percentage of pixels (± standard deviation) predicted as belonging to each spectral class when 
models were applied on images of sieve (= background), soil, roots  or crop residues of winter 
wheat. 


