
ABSTRACT

International Conference

A S���������� D���� W���� C���� 
��� F��� S������� ��� H������ L����

FROM SEED TO PASTA III

Bologna - Italy, 19-21 September 2018

P.2.15

DISCRIMINATION OF WHEAT VARIETIES IN THE FIELD BY HYPERSPECTRAL 
IMAGING ON CANOPIES.

Presenti ng Author Marti n Ecarnot

Authors Marti n Ecarnot*, Frédéric Compan*, Pierre Roumet*

* AGAP, INRA, Univ Montpellier, CIRAD, Montpellier SupAgro, Montpellier, France

Issues about crop systems durability, environment protecti on, and input reducti on are in the center of the 
discussions concerning future agro-systems. In this context, variety mixtures, arouses a growing interest. 
To date, studies of varietal mixtures have only remained descripti ve and post-harvest made, making it 
impossible to predict mixing eff ects of given varietal mixtures. Thus, the development of varietal mixtures 
having both relevant properti es for the development of a more sustainable agriculture and interesti ng 
agronomic performances requires to be able to disentangle the mechanisms driving interacti ons between 
genotypes. To clarify the contributi on to each genotype in a given mixture, nondestructi ve and nonin-
vasive methods are highly desirable. Hyperspectral images (NEO HySpex VNIR-1024, 400-1000 nm, 216 
bands) have been acquired in the fi eld, 1 meter above wheat plots that were consti tuted by either a single 
variety or varietal mixture at several growing stages. The purpose is to discriminate the pixels of vegetati on 
according to its variety thanks to its spectrum. Aft er fi ltering out the soil pixels, the discriminati on was 
carried out on leaves pixels by means of an original combinati on of Parti al Least Squares – Discriminant 
Analyze (PLS-DA) and Support Vector Machine (SVM). Diff erent pre-treatment and strategies of Calibra-
ti on-Validati on sampling are tested. In some conditi ons, the pixels of the validati on set were classifi ed in 
the correct variety up to 90%. The spati al distributi on of the quality of predicti on is investi gated. Our work 
also showed that the discriminati on model works bett er with the most illuminated leaves.
These results show promising performances which could lead to a use of this methodology to quanti fy bio-
mass producti on of variety mixtures. This plants characterizati on tool could be used in plant improvement 
programs and research on variety mixtures.


