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Table 1 The detect limit of trace elements g t7!
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Fig. 1 Spectrum features of metasequoia leaf in Jiangjiawan
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Table 2 Correlation between the trace elements
Fe Mn Cu 7n Co Cr Mo
Fe 1
Mn 0.11 1
Cu 0.45 -0.07 1
Zn 0.23 -0.10 0.75 1
Co -0.01 0.30 0.03 0.16 1
Cr 0.40 -0.18 0.13 0.18 0.18 1
Mo 0.39 -0.001 0.22 -0.02 0.09 0.43 1
B 0.03 -0.06 0.40 0.51 -0.11 0.28 -0.16
3
Table 3 Result of variance analysis
Fe 45.9 76.57 89.985 340.45 102.48 39.157 1002.4
Mn 107.85 179.7 955.75 147372.3 420.8 408.067 40.53
Cu 2.217 1.179 1.993 0.1989 1.97 1.622 0.03
7n 18.555 10.623 13.645 10.68 13.65 14.899 0.39
Co 0.183 0.17225 0.46065 0.0178 0.17 0.3739 0.01
Cr 0.14075 0.16075 0.10005 0.0006 0.16307 0.10463 0.00085
Mo 0.01305 0.0325 0.0189 6.64%x107° 0.02397 0.019 6.18x10°°
B 3.6165 2.834 1.717 0.607 2.7403 2.7047 0.0003
3 Mn Zn B Te V™ 2
Mo Co 569.22 nm
R? 0.623 -0.77
Fe 3
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Fig. 3 Scatter map of trace elements content in absorption feature wavelength
4
Table 4 Absorption features analysis of trace elements
/‘(Lm RZ 17 18
0.40 0.58 - C
Mn
1.16 0.66
0.47 0.70 b
0.88 0.53 -
B
2.19 0.73 N
2.34 0.57
Mo 1.62 0.56 -
Zn 2.34 0.54
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a Co
569.22 b B
470.28 878 2191.02 2338.93 nm
c Mn 402. 87
1161.88 nm d e
Mo Zn 1623.06  2338.93 nm

Co
0.56 pm
Mn B Mo 7Zn 0.4 1.16
0.47 0.88 2.19 2.34 1.62 2.34 ym
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Mechanism Analysis of Leaf Spectrum Response Resulted from Trace Elements

MA Chao-fei MA Jian-wen HAN Xiu-zhen
Institute of Remote Sensing of Applications ~ Chinese Academy of Sciences  Betjing 100101  China

Abstract  This study presents a mechanism analysis to the response of leaf spectrum result from trace elements. A wide
range of leaves were collected including variations in species and leaf status. The biochemistry composition was measured
using ICP-AES techniques to determine Fe Mn Cu Zn Co Cr Mo and B contents. Concurrently leaf reflectance
was measured with a high spectral resolution spectrophotometer in the 400—2500 nm range with approximately 1.1 nm
spectral resolution. Trace elements are helpful to natural growth of vegetable and the detection in trace elements’ status
is an important approach to find out growth condition of vegetable. The study for trace element and spectral characters is
one of important methods in quantitative remote sensing. In this paper spectrum data and trace elements are firstly ana-
lyzed using different techniques and in the end the relationship was studied between trace elements and leaf spectrum
and differential coefficient spectrum. Result shows that Co content is strongly correlative with leaf spectral relfectivity neg-
atively in around 569.22 nm. In addition Mn B Mo and Zn are in good consistent with absorption features of leaf
spectrum in 0.4 1.16 0.47 0.88 2.19 2.34 1.62 and 2.34 pm. Tts" mechanism is discussed chiefly other
than only discovering the location of leaf spectrum response resulted from different trace elements.

Key words leaf spectrum trace element characteristic absorption spectrum response



