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Alternaria solani is a fungal pathogen that causes the early blight
disease, notorious for vast amounts of damage in potato cultivation. To
limit this damage, application of crop protection products is required
frequently.

Currently, ample resources are needed to sustain the potato crops
production. Chemicals as well as labour hours are heavy economic
burdens for the farmer to bear. Any reduction in amount of chemicals
and labour hours could ease this burden, reduce the environmental
impact and thus improve the sustainability of potato cultivation.

The aim of this research is the hyperspectral detection and mapping of
A. solani in the field to enable site specific spraying. This could result in
reduced quantity of chemicals applied and hence more sustainable
agriculture; economically as well as environmentally.

Introduction
A fully automated hypercart was built to enable close
range hyperspectral imaging in the field.

By capturing light at multiple wavelengths in the 450nm
to 900nm range with an imspector V9 spectrograph
(Specim Ltd., Finland), plant health can be monitored
more accurately.

An extensive protocol facilitated the acquisition of high
quality hyperspectral images. By scanning infected crops
distinguishing wavelengths can be identified.

Spatial models were built with these wavelengths and
statistical models such as PLS-DA (Partial least squares-
discriminant analysis) and SIMCA (Soft independent
modelling of class analogy) were investigated.

Methodology

Results

1. Field trial
During the growing season 
of 2017 (May-Sep) a field 
trial with four A. solani plots 
containing eight potato 
plants each was set up in 
Merelbeke, Belgium. 

2. ROI definition
Up to 10 000 Regions-of-interest 
(ROIs) were drawn and investigated. 
Stepwise extraction showed the 
hyperspectral transition from 
healthy to infected tissue

4. Statistical analysis
PLS-DA and SIMCA analysis
showed good classification of 
spectra close to the training set 
(accuracy > 0.90). Veins and leaf 
edge pixels proved difficult 
however.

3. Reflectance
Three principal regions 
were identified: the 
NIR-region (breakdown 
of cell structure), 
the RED region (destruction of 
chlorophyll) and the GREEN region 
(production of anthocyanin, a 
stress related pigment).
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