SPECTRAL IMAGING OF FUSARIUM
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Summary
Fusarium head blight (FHB) is a harmful fungal disease that occurs in small grains. Non-destructive detection of
this disease is traditionally done using spectroscopy or image processing. In this paper the combination of these
two in the form of spectral imaging is evaluated. Transmission spectral images are recorded, both in the visible
and near-infrared range from FHB infected wheat kernels. These images are analyzed, using light absorption, the
relation between two wavelength bands, unsupervised fuzzy c-means clustering and supervised partial least squares
regression. The reference method for training and validation is TaqMan real-time PCR. Results show that nearinfrared spectral images perform much better than spectral images in the visible range. Kernels with more than
6000 pg Fusarium DNA could clearly be identified. Above 100 pg it was possible to predict the amount of Fusarium
with a Q2 of 0.8. This was both for Partial Least Squares regression (PLS) and a simple wavelength ratio. Also fuzzy
c-means clustering shows a relation between amount of Fusarium and spectra.

Introduction
Fusarium head blight (FHB), also known as scab, is a fungal disease that occurs in small
grains. It is a harmful disease with huge economic impact in wheat throughout the world
(Windels, 2000). The predominant Fusarium species associated with FHB in small-grain
cereals in Europe are F. graminearum, F. culmorum, F. avenaceum and F. poae (Bottalico
and Perrone, 2002). The major concern regarding FHB is that it may produce the mycotoxin
deoxynivalenol (DON) also known as vomitoxin, to exemplify its toxicity to humans and
animals.
Several methods exist to detect FHB-damaged kernels. Chemical tests such as liquid
chromatography (Rice et al., 1995; Sydenham et al., 1996); gas chromatography-mass
spectroscopy (Pestka et al., 1994); thin-layer chromatography (Schaafsma et al., 1998); and
high pressure liquid chromatography HPLC (Pestka et al., 1994) are developed to detect
FHB-damaged kernels, or DON levels. Recently a TaqMan real-time polymerase chain
reaction (PCR) (Heid et al., 1996) method was developed to quantify different Fusarium
species (Waalwijk et al., 2004). All these chemical and molecular methods are time
consuming, expensive and laborious. Therefore, studies to establish a method that is simple,
rapid and inexpensive are continuously under development.
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