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Optical properties of vegetable matter and associated analytical techniques such as VIS
and NIR reflectance spectroscopy were used for several decades in the foodstuff
industry (Cozzolino et al. 2003, Norris et al. 1976, Murray 1986). By means of these
techniques, is possible to study and determine the plant pathology of crops: health or
disease conditions, water stress, growth, etc. (Muhammed 2003, 2005), being a good
alternative to traditional chemical or biological tests, generally very invasive and even
destructive.

The organized array of reflectance in terms of wavelength, ranging generally from
VIS to NIR, is called a “spectral signature” of the given specie. The spectral signature
could be modifyed according to plant pathology condition of the sample under analysis,
for example its health condition, the presence of diseases, plant growth or maturity,
nutritional condition, moisture content, etc.

Tobacco is a crop of great socio-economical importance at the north-west region of
Argentina. It can be affected by several pathogens in different stages of growing; among
these pathogens, the fungus Fusarium oxysporum can make the plant to get withered
(Ramallo et al. 2005), causing economical and agricultural damages (yield losses,
increased chemical products to control the affection, environmental impact).

The aim of this work is to analyse and quantify the effect of the presence and
development of the pathogen Fusarium on spectral signatures of Burley tobacco leaves,
and to evaluate the potential of radiometric techniques as tools for diagnosis.
Measurements of spectral reflectance were performed with Optronic OL 750
spectroradiometer, ranging from 310 nm to 1900 nm. The data correspond to two
groups, control —healthy— and test —inoculated with fungus—, and would be taken at 1, 2,
3 and 4 weeks from inoculation.

The analysis of the obtained results by means of a Principal Component Analysis,
using Stata 9 software, showed that spectral signatures of tobacco leaves are noticeably
modified, in the visible region —associated to colour characteristics— as well as in the
NIR region, when the fungus was present.

77



AIC 2010 Color and Food, Interim Meeting of the International Color Association — Abstracts

References

Cozzolino, D., A. Fassio and E. Fernandez. 2003. Use of near infrared reflectance spectroscopy to
analyze corn silage quality. Agric. Téc. (Chillan, Chile) 63 (4), October: 387-393.

Hamid, Muhammed H. 2005. Hyperspectral crop reflectance data for characterising and estimating fungal
disease severity in wheat. Biosystems Engineering (Silsoe Research Institute, Elsevier, UK) 91 (1): 9-
20.

Hamid, Muhammed H., and A. Larsolle. 2003. Feature vector based analysis of hyperspectral crop
reflectance data for discrimination and quantification of fungal disease severity in wheat. Biosystems
Engineering (Silsoe Research Institute, Elsevier, UK) 86 (2): 125-134.

Murray, 1. 1986. The NIR spectra of homologous series of organic compounds. In Proceedings of the
International NIR/NIT Conference, eds. J. Hollo, K. J. Kaftka and J. L. Gonczy. Budapest: Akademiai
Kiado, 13-28.

Norris, K. H., R. F. Barnes, J. E. Moore and J. S. Shenk. 1976. Predicting forage quality by infrared
reflectance spectroscopy. J. Anim. Sci. 43: 889-897.

Ramallo, A. C., and J. C. Ramallo. 2005. Estado actual de las enfermedades del cultivo de tabaco
(Nicotiana tabacum L.) en la provincia de Tucuman. Avance Agroindustrial (EEAOC) 26 (1): 24-27.

78



