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Monitoring Soil Nitrogen and Plant Nitrogen Based on Hyperspectral of Cotton Canopy
PAN Wen-Chao'?, LI Shao-kun*, WANG Ke-ru*?* , XIAO Hua!, CHEN Bing*, WANG Fang-yong', SU Yi?,
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Abstract: Through a 2-year community trial of nitrogen fertilizer in cotton, canopy hyperspectra data and synchronous determi-
nation of soil nitrogen content at different growth stages were obtained and the relationship between cotton canopy hyperspectra
parameters and the soil nitrogen content was analyzed, soil nitrogen content estimation model based on hyperspectra parameter
was established. The results showed that the nitrogen content increased with nitrogen level. The correlation between 14 kinds of
selected parameters based on hyperspectral data of diffeled periods and plant nitrogen content was significantly different. The
use of the soil nitrogen content model that established with spectral parameters P_Area 1100 Depth 980, Area 672 PPR
(550,540) in four key developmental stages showed a higher prediction accuracy. It can be concluded that using spectra spectro-
scopic methods to monitor soil nitrogen content are feasible.
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Table 1 The fertilization times and quantity at different nitrogen treatments in 2007-2008 kg: hm?
A 3 RJIEAb P
i NO N1 N2 N3 N4

04-26 0.00 41.00 75.00 105.00 135.00
05-15 0.00 16.40 30.00 42.00 54.00
05-28 0.00 16.40 30.00 42.00 54.00
06-10 0.00 16.40 30.00 42.00 54.00
06-19 0.00 18.45 33.75 47.25 60.75
06-27 0.00 18.45 33.75 47.25 60.75
07-10 0.00 18.45 33.75 47.25 60.75
07-21 0.00 20.50 37.50 52.50 67.50
07-30 0.00 20.50 37.50 52.50 67.50
08-09 0.00 20.50 37.50 52.50 67.50
08-19 0.00 10.25 18.75 26.25 33.75
08-29 0.00 8.20 15.00 21.00 27.00
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Table 2 The hyperspectral parameters and algorithm
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Table3 The variance analysis for average nitrogen of soil in different levels in two years g-kg*
Ab 3 A AR & AU I AU 2R 5 U
NO 0.3966 aA 0.4783 aA 0.5536 aA 0.4015 aA
N1 0.4931 bB 0.8057 bB 0.7773 bB 0.6007 bB
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N4 0.9453 eD 11071 eE 1.1092 eE 1.0043 eE
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Fig.1 Correlation analysis between the reflectance spectral and plant nitrogen concentration of cotton
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Table 4 Correlation coefficients between soil nitrogen content and characteristic variables of
hyperspectral in different growth stages

S wH giz dl P I 2240
PRI(570,531) 0.9147" 0.8468™ 0.7211 0.8370"
OSAVI 0.8845™ 0.8324™ 0.8975" 0.8820"
MSBI 0.7932" 0.8210™ 0.8881" 0.7752"
Areab72 0.8573" 0.7847" 0.9373" 0.7958™
NDG672 —0.8321" —0.8048™ —0.8783" — 0.8008™
Depth980 0.7877" 0.9173" 0.8370™ 0.7169
Aread80 0.7740™ 0.8164" 0.8454" 0.7892"
P_ND920 0.8621" 0.8667" 0.7385™ 0.7518™
P_Depth1100 0.8819™ —0.8446™ 0.7758" 0.7458™
P_ND1100 0.9099” 0.9153" 0.9296™ 0.9096™
P_Areall00 0.9181" 0.9164™ 0.7453™ 0.8638™
P_Depth1690 —0.8546™ —0.8030™ —0.8267" —0.7955"
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Table 5 Quantitative relationships of soil nitrogen concentration () to main hyperspectral parameter (X)

in different growth stages
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