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Discrimination of copper and lead pollution and diagnosis of pollution degree in maize leaves based on
SD-SVD-Burg

HAN Qian—qian, YANG Ke-ming’, GAO Wei, LI Yan—ru, ZHANG Jian—hong

(College of Geoscience and Surveying Engineering, China University of Mining & Technology ( Beijing), Beijing 100083, China)

Abstract: In order to study a method for rapid screening of elements and degree of heavy metal contamination in crops, a potted plant
experiment of maize under different gradient of copper and lead stress was set up in 2017. Hyperspectral data of the three spectral
characteristic intervals of purple valley, green peak, and red edge of maize were processed by spectral first—order differential and singular
value decomposition. Power spectral density curve was plotted by combining Burg algorithm, and the spectral data collected in 2014 were
used as a validation group to test the stability of the model. Results showed that the peak number and slope of the spectral density curve of
spectral signals of maize leaves were different between healthy maize leaf under different Cu and Pb concentrations. The average power of
the power spectrum curve and content of Cu and Pb in maize leaf had the highest correlation coefficient of 0.995 8, and this proved that the
method of differentiating and diagnosing the types and levels of maize pollution elements is feasible. The correlation coefficients between
the average power of green peak power spectrum curve and content of Cu and Pb in maize leaves in different years under Cu and Pb stress
were 0.921 3 and 0.991 5, respectively, further verifying the stability and universality of the algorithm in the diagnosis of Cu and Pb
pollution in maize.
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different stress gradient(n=3)
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Figure 1 Spectral curves of corn leaves under Cu and Pb

stress gradients
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Figure 2 The power curve diagram of each characteristic interval

of healthy maize leaves
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Figure 3 The power spectrum diagram of purple valley under different concentration Cu and Pb stress
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Table 3 The correlation coefficient between the average power of purple valley, green peak and red edge power spectrum curve under Cu

and Pb stress and the content of Cu and Pb in maize leaves

HRSEL G JE R 10 P 31y

HER TR RFAE X 1] Average power corresponding to the stress concentration gradient P R
Heavy metals Spectral characteristic interval T AR R
0pg-g” 50 pg-g” 200 pgrg" 400 pg-g!
Cu EXS 0.000 126 0.000 14 0.000412  0.000 380 0.989 1
S 0.010 154 0.012 311 0.053296  0.056 605 0.989 3
4l 0.158 334 0.136 884 0368743 0318571 0.938 2
Ph E 0.000 126 0.000 481 0.000574  0.000 047 04170
% 0.010 154 0.009 804 0.010638  0.005 962 0.995 8
AR)) 0.158 334 0.256 097 0.079015  0.266 438 0.489 9
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Figure 4 The power spectrum diagram of green peak under different concentration Cu and Pb stress
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Table 4 The correlation coefficient between the average power of green peak power spectrum curve under Cu and Pb stress and the content

of Cu and Pb in maize leaves of validation group

B ERASE RO NAI R SRV ES

R SRR X 1] Average power corresponding to the stress concentration gradient TR IH—‘H“EPE%E
Heavy metals Spectral characteristic interval A R
0 mg-kg™ 250 mg-kg™' 500 mg-kg™!
Cu LRl 0.000 823 0.029 115 0.138 032 0.9213
Pb LRl 0.000 823 0.082912 0.108 198 0.9915
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Figure 5 The power spectrum diagram of red edge under different concentration Cu and Pb stress
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