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Estimation of SPAD Value of Apple Leaf in Different Phenophase
Based on Hyperspectral Red Edge Parameters
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Abstract: A FieldSpec 3 spectrometer and a SPAD-502 chlorophyll meter were used to measure the
hyperspectral reflectance and SPAD value of Fuji apple leaves in different phenophases. The research
result showed that the variation rules of reflection spectrum waveform curves of apple leaves were similar
in different phenophases. The SPAD values of Fuji apple leaves were increased gradually in florescenece
and reached to the peak in autumn shoot pause growth period. Then, the SPAD value began to decline.
Although the hyperspectral red edge parameters such as position, slope and area were correlated with
the SPAD value remarkably and very remarkably, the red edge position was correlated with the SPAD

value most remarkably. An experience SPAD value estimation model in which the red edge position in
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different phenophases was used as an argument and a SPAD value estimation model for apple leaves

in different phenophases based on partial least square were established. Both models had their best

estimation in the autumn shoot pause growth period. Their test accuracies were 94.2 % and 96.7 %

respectively. The model based on the partial least square was relatively better than the experience SPAD

value estimation model in estimation accuracy.

Key words: hyperspectral red edge parameter; apple leaf; SPAD value; estimation
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