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way), Matlab® 7. 0(Math Works, Natick, USA),
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Fig. 1 Original visible/near infrared reflectance
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Fig. 2 Scatter plots by LV1 XLV2XLV3
of oilseed rape samples
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Table 1 Prediction results of oilseed rape sclerotinia
by PLS with different preprocessing

Validation(n=70)

Preprocessing

0.5/% 0.2/%

Raw 100 95.7
Savitzky-Golay 100 87.1
SNV 100 94. 3
MSC 100 94. 3
1-Der 100 85.7
2-Der 98. 6 95.7
De-trending 100 95.7
DOSC 100 100
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Table 2 Selected combinational-stimulated bands by SPA

Preprocessing No. Selected bands/nm

DOSC 14 835, 532, 943, 643, 529, 624, 690, 660, 672, 635, 692, 695, 521, 503
De-trending 8 911, 854, 910, 913, 915, 919, 899, 957

Raw 12 951, 989, 946, 979, 944, 992, 997, 1000, 506, 995, 976, 973

Table 3 Prediction results of oilseed rape sclerotinia by combinational-stimulated bands

Models Preprocessing

No. of wavelengths/LVs

Validation(n=70)

0.5/% 0.2/%
SPA-MLR Raw 12/— 100 74.3
SPA-PLS Raw 12/4 98. 6 68. 6
SPA-MLR De-trending 8/— 100 88.6
SPA-PLS De-trending 8/4 100 90. 0
SPA-MLR DOSC 14/— 100 100
SPA-PLS DOSC 14/1 100 100
SPA-LS-SVM Raw 12/— 100 100
SPA-L.S-SVM De-trending 8/— 100 100
SPA-L.S-SVM DOSC 14/— 100 100
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Study on the Early Detection of Sclerotinia of Brassica Napus Based on
Combinational-Stimulated Bands

LIU Fei', FENG Lei', LOU Bing-gan®* , SUN Guang-ming' , WANG Lian-ping®*, HE Yong'
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2. Institute of Biotechnology, Zhejiang University, Hangzhou 310029, China
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Abstract The combinational-stimulated bands were used to develop linear and nonlinear calibrations for the early detection of
sclerotinia of oilseed rape (Brassica napus 1. ). Eighty healthy and 100 Sclerotinia leaf samples were scanned, and different pre-
processing methods combined with successive projections algorithm (SPA) were applied to develop partial least squares (PLS)
discriminant models, multiple linear regression (MLR) and least squares-support vector machine (LS-SVM) models. The results
indicated that the optimal full-spectrum PLS model was achieved by direct orthogonal signal correction (DOSC), then De-tren-
ding and Raw spectra with correct recognition ratio of 100%, 95. 7% and 95. 7%, respectively. When using combinational-stim-
ulated bands, the optimal linear models were SPA-MLR (DOSC) and SPA-PLS (DOSC) with correct recognition ratio of 100%.
All SPA-LS-SVM models using DOSC, De-trending and Raw spectra achieved perfect results with recognition of 100%. The o-
verall results demonstrated that it was feasible to use combinational-stimulated bands for the early detection of Sclerotinia of oil-
seed rape, and DOSC-SPA was a powerful way for informative wavelength selection. This method supplied a new approach to

the early detection and portable monitoring instrument of sclerotinia.

Keywords Visible/near infrared spectroscopy; Sclerotinia of oilseed rape; Direct orthogonal signal correction; Successive

projections algorithm; Least squares-support vector machine
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