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Abstract: Fusarium wilt of cotton is a widespread and destructive disease which is caused by the fun-
gus pathogen Fusarium oxysporium f. sp. wvasindectum. As a new technique, remote sensing can play
a great role in precision agriculture, such as crop production evaluation, crop growth monitor, and so
on. The purpose of this study is to evaluate the probability of using remote sensing technique to dis-
tinguish healthy cotton and cotton infected by Fusarium wilt disease based on the spectrum theory.
The study was executed in the experimental field of the Institute of Plant Protection, Chinese Acade-
my of Agricultural Sciences on 10th June, 2005, when the cotton plants had about 5 to 7 leaves. The
cotton variety were EJing 1, which were grouped in healthy and infected. The second and the third
new fully opened leaves on the top of 13 healthy cotton plants and 24 infected cotton plants were se-
lected to measure their spectrum reflectivity, respectively. For infected plants, their leaves were clas-
sified to damaged and not damaged categories according to their appearance. This study used spectro-
radiometer-integrating sphere to acquire reflective spectrum data. Using this technique, the shortcom-
ings caused by natural light and timing can be avoided. The integrating sphere used in this study is LI-
COR 1800-12 external integrating sphere, and the spectroradiometer is ASD Fieldspec FR2500.
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Though the spectral response ranges from 350 nm to 2500 nm, limited by the properties of the light
quality of integrating sphere, only the data ranges from 400 nm to 950 nm were used to analyze. All
the spectrum data were sorted to class A (healthy and damaged cotton leaves) and class B (healthy
and infected but not damaged cotton leaves). Because the reflective spectrum of one object is not a
curve but a strip, so we can assume that if some object’s reflective spectra fall into the strip of another
object then they are the same object; Otherwise, they are different. According to the figure of class A
and class B, we can obviously find that the healthy cotton leaves spectrum concentrate to a thin strip,
so healthy cotton leaves’ spectrum strip was used as a filter to distinguish class A and class B. The
classification accuracy of class A and class B was 100% and 92%, respectively. Classification accuracy
was defined as the ratio of samples correctly classified to total samples. In practical application, Land-
sat-5 TM remote sensing images multispectral data, which have four bands among 400 nm to 900 nm
are mostly used, so we translated the highspectral data to landsat-5 multispectral data by averaging
the value of each bands spectral range. Also using healthy cotton leaves spectrum strip (Landsat-5) as
filter to distinguish class A and class B, the classification accuracies were 96% and 92% , respectively.
The results suggest the possibility of using multispectral remote sensing for the survey of cotton dis-
ease impacts and merit further study. However, because the high quality reflective spectral data ac-
quired from spectral-radio-integrating sphere avoided the shortcomings caused by natural light and
background noise, so in practical application, it is hard to acquire the data above, and the distinguis-
hing accuracy will be lower.
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Fig. 1 The sketch for measuring equipment
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Fig. 2 Class A: Spectrum of healthy and damaged by
Fusarium Wilt disease cotton leaves
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Fig. 4 The equivalent Landat TM graph of healthy
and damaged by Fusarium wilt disease cotton
leaves
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Fig. 3 Class B: Spectrum of healthy and infected but not
damaged by Fusarium Wilt disease cotton leaves
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Fig. 5 The equivalent Landat TM graph of healthy
and infected but not damaged by Fusarium
wilt disease cotton leaves
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