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Construction of rape silique ripening index based on hyperspectral charac-
teristics
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Abstract: In order to establish a quantitative evaluation index for rape silique maturity, the hyperspectral characteristics
of rape siliques with different varieties and maturity levels were analyzed by the way of non-imaging original reflection curve, the
first derivative transformation and continuous removal transformation, and a hyperspectral index that could effectively distinguish
the maturity was constructed. The results showed that the reflectance spectra of rape siliques with different varieties and maturity
levels were significantly different, especially around 625 nm. The higher the maturity level of rape siliques, the shallower the red
light absorption valley, and the lower the wave depth of its valley point. The reflectivity of the absorption valley was enhanced,
but the position of the red light absorption valley was basically stable at about 675 nm. The bands of 625 nm, 675 nm and 730 nm
were selected 1o construct the canola pod maturity index-2 (CPMI2). The determination coefficients of CPMI2 with modified chlo-
rophyll absorption ratio index (MCARI) , water band index (WBI)and canola pod maturity index (CPMI) were 0.89, 0.81 and
0. 55 respectively, indicating that CPMI2 had a high correlation with the spectral indices reflecting the chlorophyll content, water

content and ripeness of pod, and had a better consistency

oS H #5:2022-07-11 with rape silique ripeness. The results of this study can
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Fig.1 Collected rape silique samples with different varieties and maturity levels
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Table 1 Characteristic parameters of the first derivative spectra
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Table 2 Characteristic parameters of continuum removal spectra

and its definitions
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Fig.2 Schematic diagram of canola pod maturity index
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Fig.3 Average reflectance curves of silique samples with different maturity levels
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Fig.4 The first derivative reflectance spectra of siliques with different maturity grades
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Table 3 The first derivative spectral parameters of siliques with different maturity grades
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Table 4 The absorption parameters of siliques with different maturity grades (A=670 nm)
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Fig.6 The relationship between canola pod maturity index-2 ( CPMI2) and the related spectral indices
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