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Fig.2 Correlation coefficient between total nitrogen content and
spectrum for absorbance of soil samples

2.2 AEXiH PLS K IEFEA

BT R LR AR I E vE (4000 ~
10 000 cm™) P SO GBS v 11, AN [R) X 3l A7 40
A 8 DMX I : 4% (4 000~10 000 cm™) {5 45500~
7000 cm™) « %45 (7 000~10 000 cm™) | 545 (4 000~
5500 cm™) . —fEH+EH (5500~7000 cm! +4 000~
5500 cm™) « AES+AA (7.000~10 000 cm™! +4 000~
5500 cm™) \ A+ A5 (5 500~7 000 cm™! +7 000~
10000 cm™) , FAMEAN-H FEH7 X 88, A48 m A ks
JE, SRR TR R TRACEE, AR IR IE . B
B AR EE, DA E BRI B B . R 2 AR
AEBRETTVETT 8 AN X 5k I i b S AN RIS E 45 2
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Table 2 Calibration and validation results for spectral models of N developed by PLS with different wavebands and pretreatment methods

(n=331)
[ X 3 i L " B e A ARG
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B em WE R KRR 2 v mEL YRR = AFXF o AT 5% 22

JRUE G 14 0.9 0.15 0.85 0.18 2.75

SG+FD 8 0.76 0.27 0.74 0.22 227

SG+SD 4 0.54 0.37 0.56 0.27 1.88

4.000~10 000
MSC+LOG 12 0.9 0.16 0.9 0.16 3.11
MSC+SG+FD 9 0.83 0.23 0.79 0.18 273
MSC+SG+SD 5 0.59 0.36 0.58 0.25 2
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ApEX 1 I \ " P s A5 AN ERIGAE
e BRI ERTA ———  —_—— 0
PEem Yo 7 BIJiRiR % Yo 7 BIiiR 2 AEX oy BT iR 2%
JRUE G 9 0.78 0.26 0.74 0.24 2.08
SG+FD 4 0.56 0.37 0.55 0.28 1.8
SG+SD 4 0.34 0.45 0.26 0.37 1.34
10 000~7 000
MSC+LOG 9 0.79 0.25 0.78 0.2 254
MSC+SG+FD 4 0.66 0.32 0.65 0.24 2.13
MSC+SG+SD 4 0.4 0.43 0.22 0.37 1.36
JRUE G 7 0.79 0.25 0.65 0.28 1.79
SG+FD 3 0.44 0.42 0.19 0.39 127
SG+SD 2 0.22 0.5 0.04 0.47 1.08
7 000~5 500
MSC+LOG 7 0.77 0.26 0.62 0.24 2.07
MSC+SG+FD 4 0.59 0.35 0.48 0.29 1.73
MSC+SG+SD 2 0.26 0.48 0.06 0.4 1.24
JRUE G 12 0.91 0.16 0.82 0.19 2.66
SG+FD 9 0.85 0.21 0.76 0.22 228
SG+SD 6 0.53 0.38 0.59 0.25 1.98
5500~4 000
MSC+LOG 13 0.9 0.16 0.91 0.15 34
MSC+SG+FD 9 0.88 0.19 0.82 0.18 278
MSC+SG+SD 5 0.58 0.36 0.6 0.24 2.07
JRUE ST 13 0.92 0.16 0.82 0.19 2.69
SG+FD 8 0.83 0.23 0.76 0.22 224
SG+SD 4 0.51 0.39 0.56 0.27 1.89
7 000~4 000
MSC+LOG 12 0.91 0.16 0.84 0.16 323
MSC+SG+FD 9 0.86 0.21 0.79 0.19 2.62
MSC+SG+SD 5 0.58 0.36 0.6 0.24 2.07
JRUE ST 10 0.85 0.21 0.75 0.23 2.19
SG+FD 4 0.57 0.36 0.55 0.28 1.82
SG+SD 4 0.36 0.45 0.26 0.37 135
10 000~5 500
MSC+LOG 12 0.85 0.22 0.82 0.18 278
MSC+SG+FD 4 0.67 0.32 0.66 0.23 22
MSC+SG+SD 4 0.42 0.42 0.23 0.36 1.39
JRUE G 13 0.92 0.16 0.84 0.19 2.66
SG+FD 8 0.76 0.27 0.74 0.22 224
(10 000~7 000) SG+SD 5 0.55 038 0.52 03 1.65
+5 500~4 000)
MSC+LOG 12 0.92 0.16 0.86 0.16 3.07
MSC+SG+FD 10 0.84 0.22 0.79 0.18 275
MSC+SG+SD 5 0.58 0.36 0.58 0.25 2.01
JRUE G 11 0.86 0.2 0.75 0.21 243
SG+FD 8 0.74 0.28 0.6 0.29 1.74
9 800~9 430, SG+SD 4 0.49 0.4 0.53 027 1.85
7 000~6 370
5 100~4 360 MSC+LOG 10 0.88 0.19 0.81 0.17 2.94
MSC+SG+FD 8 0.84 0.22 0.6 0.26 1.93
MSC+SG+SD 7 0.46 0.41 0.28 0.38 1.32

VE: MSC A ZJGHU I, multiplicative scatter correction; SG & Savitzky-Golay 7 5.V, Savitzky-Golay 7 data point filter with 3rd-order polynomial; FD Jy
B34, first derivative; SD JJ P ‘741, second derivative; LOG AL, absorbance.
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Fig.3 Comparison of measured and estimated values of soil TN contents based on best models obtained for whole spectral region and
combination region
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Estimating model of soil total nitrogen content based on near-infrared
spectroscopy analysis

Zhang Juanjuan'?, Tian Yongchao?, Yao Xia?, Cao Weixing?, Ma Xinming®, Zhu Yan**
(1. College of Information and Management, Henan Agricultural University, Zhengzhou 450002, China; 2. Jiangsu Key Laboratory for

Information Agriculture, National Engineering and Technology Center for Information Agriculture, Nanjing Agricultural University, Nanjing
210095, China)

Abstract: Soil total nitrogen content is regarded as an important index for soil fertility diagnosis and crop growth
management direction, the rapid monitoring model and establishing optimum bands on soil nitrogen content is the key to
swiftly obtain soil nutrient information and develop precision agriculture. Five types of soil (Paddy soil, Fluvo-aquic soil,
Salinized fluvo-aquic soil, Saline soil, Dark soil with lime concretion) collected from the middle and eastern of China
were measured in the near-infrared region (4 000-10 000 cm™"). According to molecular vibration characteristics of full
spectrum in the near infrared region, 8 wave bands (the whole region, combination region, the first overtone region, the
second overtone region including the combination of bands referred above, and the protein functional group bands) were
designed for establishing calibration models adopting multiplicative scatter correction(MSC) method. The calibration
models for nitrogen content in soil samples were established by Partial Least Square (PLS) regression. The results
showed that the prediction effect using MSC spectra in the combination region of 4 000-5 500 cm™ was the best, the
coefficient of determination and the root mean square error of cross-validation (RMSECV) for the calibration model
were 0.90 and 0.16, respectively. Testing of the monitoring models with independent data of different types of soil
samples indicated that determination coefficient and RMSE of validation were 0.91 and 0.15, respectively; RPD was
3.40. So, near-infrared diffuse reflection spectroscopy analysis technology can swiftly estimate total nitrogen content,
and taking the combination band (4 000-5 500 cm™") as modeling regional can get better calibration effect.
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