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Monitoring of leaf nitrogen content in summer corn with first derivative
of spectrum based on modified red edge

LIU Wei' ,CHANG Qing-rui' , GUO Man',XING Dong-xing' *, YUAN Yong-sheng'
(1 College o f Resources and Environment , Northwest A& F University ,Yangling , Shaanxi, 712100, China
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Abstract: [Objective] This study aimed at extracting sensitive red edge as an indicator for leaf nitrogen

content from first derivative of leaf spectrum of summer corn,and therefore provided a basis to estimate ni-
trogen nutrition in summer corn with remote sensing method. [Method) The hyper-spectral reflectance of
leaf in summer corn was measured by a ASD FieldSpec Pro under 3 nitrogen levels (0,120,240 kg/hm?*) at
different growth stages, trumpet stage (08-05), tassel stage (08-22), spinning stage (09-05) and milking

stage(09-13). In the red edge,680-760 nm,first derivative of leaf spectrum was calculated and denoised by
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the threshold denoising method based on wavelet transform. After studying characteristics in first deriva-
tive of leaf spectrum resulted from different nitrogen levels,as well as correlations between leaf nitrogen
content and red edges in which wavelength ranges expended from 720-740 nm to 700-760 nm gradually, cal-
culation method for modified red edge was built. At different growth stages, correlations between leaf ni-
trogen content with modified red edge (MS,.q) and routine red edge (S, ) were compared to test the relia-
bility of MS,.q. [Result) (1) Within the central range of red edge(720-740 nm) , characteristics in the first
derivative of leaf spectrum resulted from different nitrogen levels were clearer and more stable than that at
brink of red edge. (2) In the four growth stage,correlations between leaf nitrogen content and red edges in
which wavelength ranged in the central range of red edge were significant, whereas the value of red edges
was small;correlations between leaf nitrogen content and red edges in which wavelength ranges expended
from 720—740 nm to 700— 760 nm at the speed of 2 nm decreased, whereas the value of red edges increased
linearly. (3) In the four growth stages, coefficients of correlation of MS,., were 0. 876 8,0. 827 5,0. 844 2
and 0. 883 8,increasing by 7.50% ,5.00%,9.75% and 5.54% than that of S,. [Conclusion) Modified red

edge (MS,.q) can be used as one of the best indicators for leaf nitrogen content,further a new remote sens-

ing descriptor to quickly diagnose the widespread illness about nitrogen nutrition in summer corn.

Key words: summer corn;leaf nitrogen content;first derivative of spectrum;wavelet denoising; numeri-

cal integration;red edge area
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Table 1 Comparison of the 5 value with different kinds of mother wavelets &. decomposing levels

TTEYT
/IR R Decoﬁfgi{glevel
Mother wavelet
2 3 4 5
Daubechies 4 10.461 1 11.583 2 12.925 5 12. 687 4
Daubechies 7 12.504 9 14. 863 5 14.414 6 14.169 4
Daubechies 9 13.467 3 15.156 6 14.795 2 14.326 5
Symlet 5 11.892 6 13.754 3 13.204 7 13.466 2
Symlet 8 13.624 4 15.525 3 15.190 6 15.208 3
Symlet 9 12.653 2 15.172 1 14.957 4 14.592 1
Coiflet 2 13.332 1 13.677 3 14.054 9 13.444 3
Coiflet 3 13. 356 6 14.562 6 15.363 2 15.134 2
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Fig. 1 First derivative of leaf spectrum at different growth stages under different nitrogen levels
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Fig. 2 Red edges corresponding to expending wavelength
ranges at the trumpet stage under different nitrogen levels
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