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Performance of Portable Soil TN Detector Based on NIR Spectroscopy
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(1. Key Laboratory of Modern Precision Agriculture System Integration Research, Ministry of Education,
China Agricultural University, Beijing 100083, China
2. Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China)

Abstract

In order to detect soil total nitrogen (TN) content, a portable soil TN detector was developed. The
stability,, accuracy and precision of the detector were tested with the sixty soil samples collected from
Shangzhuang Experiment Station of China Agricultural University. The models were evaluated by the
correlation coefficient of calibration (R,), the correlation coefficient of validation (R,), root mean
square error of calibration ( RMSEC ), root mean square error of prediction ( RMSEP) and residual
prediction deviation (RPD). The results showed that the repeatability error of 940 nm, 1050 nm, 1 100
nm, 1200 nm, 1300 nm, 1450 nm and 1 550 nm were 1.57% , 1.80% , 1.59% , 0.94% , 0.61% ,
0.64% and 3. 13% , respectively. The correlation coefficients between the absorbance of soil TN detector
and that of MATRIX_I Fourier spectral analyzer were 0. 971, 0. 948, 0. 928, 0. 873, 0. 920, 0. 901 and
0.913, respectively. The R., R,, RMSEC, RMSEP and RPD of the model established by BP neural
network was 0.81, 0.80, 0.029, 0.019 and 3.44, respectively. The experiment indicated that the
portable soil TN detector performed well.
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Fig.3  Prototype of TN detector
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Tab.1 Statistics of soil samples

S BANE RRE RAME VHE CPRE =
SM/ % 60 30.90  0.39  16.18 15.12  10.12

TN/ % 60 0.357 0.037 0.132 0.120  0.006

pH i 60 8. 60 7.94 8.37 8.42 0.03
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Tab.2 Stability test of detector

K Mk WORE WOLE WORRE W
/nm ¥ wRE EAME CFBIE /%

940 15 0.971 0.921 0. 946 1.57
1050 15 0.922 0.871 0. 896 1.79
1100 15 0. 925 0. 877 0.901 1.59
1200 15 0. 883 0. 856 0. 869 0.94
1300 15 0. 869 0. 850 0. 860 0.61
1450 15 0.919 0. 894 0.907 0. 64
1550 15 0. 946 0. 853 0.900 3.13
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Tab.3 Accuracy test of detector
IR B
K /nm
A, M, Ajp T M, A 1 M,
940 0.936 0. 946 0.971
1050 0. 874 0. 895 0.948
1100 0. 760 0. 842 0.928
1 200 0. 846 0. 863 0. 873
1300 0. 832 0. 870 0.920
1450 0.779 0. 886 0.901
1550 0. 810 0. 855 0.913
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Fig.4 Results of soil TN models
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Fig.5 Distributions of soil TN contents
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