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Table 1 Plant species and the biochemical concentrations measured
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Table 2 Result of stepwise multiple regression
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Fig- 1 Effect of the statistical equations using the first derivative of reflectance
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Table 3 Correlation between the chemical concentrations

LRSS K FLEE B 5 g N & P& K &8
M4 £ 1.000 —0.496 —0.518 0.102 —0.078 —0.360 —0.306
KEE —0.496 1.000 0.416 0.243 0.409 0.659 0.706
EHR —0.518 0.416 1.000 0.103 0.991 0.714 0.117
WEE R 0.102 0.243 0.103 1.000 0.153 0.177 0.374
N&&E —0.078 0.409 0.991 0.153 1.000 0.700 0.158
PEE —0.360 0.659 0.714 0.177 0.700 1.000 0.387
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Mechanism Analysis of Leaf Biochemical Concentration by
High Spectral Remote Sensing

1 1 .1 . 1 . 2
NIU Zheng s CHEN Yonghua s SUI Hongzhi s ZHANG Qingyuan » ZHAO Chun-jiang
(1. Institute of Remote Sensing of Applications, Chinese Acadenvy of Sciences> Beijing 100101, China:
2. Institute of Crop-» Beijing Academy of Agriculture and Forest Sciences Beijing 100089, China)

Abstract: This paper presents the mechanism research on predicting the biochemical concentration of fresh leaves by
high spectral remote sensing- Based on analyzing the concentrations of seven chemical components, including total
chlorophyll; water crude protein, soluble sugar, N, P and K, with certain chemical methods and detecting their optical
properties with surface spectrometre; we establish the statistical relationships between the concentration and reflectance
through the stepwise multiple regression method - So did the relationships between the concentrations and several transfor-
mations of reflectance such as the reciprocal, the logarithm, and the first derivative of the reflectance- The results show
good prediction performance for chlorophyll: water, crude protein, N and K with high values of the squared multiple cor-
relation coefficients (Rz) and high confidence level (>95% ) - Especially » R” value of the corralation between crude
protein concentration and the first derivative of reflectance is 0. 9564, which is the best result in the study of the fresh
leaf 's biochemistry - The research lays a good basis for further discussion on predicting leaf biochemical concentration by
high spectral remote sensing in China-

Key words: high spectral remote sensing; leaf biochemical concentration



