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Table 1 Basic properties of soil samples

T TURE4E Z4 2 a Spt] AR TR
Location Sampling year Longitude & latitude Soil type Sample number Sample depth (cm)
0~20,20 ~40,
H I Zhengzhou 2006 E113°35’ N34°52’' # + Fluvo-aquic soil 121 40 ~ 60,60 ~80,
80 ~100,100 ~ 120
. 0~10,10 ~20,
W B Huaxian 2007 E114°35' N35°34’ # + Fluvo-aquic soil 45 20 - 30
WK R L
5 MM Suzhou 2007 E116°33’ /N33°58’ Black soil with 76 0~20,20 ~40
lime concretion
= KAE L 0~10,10 ~20,
74 5t Nanjing 2006 E118°59' ,N31°56’ 128
Paddy soil 20 ~30,30 ~50
. KFE £ 0~10,10 ~20,
HT M Hangzhou 2008 E119°57",N30°03’ 48
Paddy soil 20 ~30,30 ~50
hiH + Salinized
K F Dafeng 2007 E120°28",N33°31" 24 0 ~20,20 ~40
fluvo-aquic soil
¥ Shanghai 2007 E121°31",N31°11 4k + Saline soil 18 0~10,10 ~20
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Table 2  Statistic characteristics of nutrient contents of different types of soils

HUREHb &5 Sampling location £ A 4~%{ Sample number

A HLB OM(g kg™")

2H TN(gkg™") HRA AN(mg kg™')

¥ Zhengzhou 121 2.42 ~12.62 0.35~1.14 10.44 ~101. 4
¥ E Huaxian 45 2.85 ~14.63 0.58 ~1. 14 24.77 ~68.29
fi5 M Suzhou 76 11.49 ~30.96 0.75 ~2.02 52.57 ~137.2
FI T Nanjing 128 4.98 ~24. 81 0.62 ~1.69 26. 44 ~29. 17

Ko Hangzhou 48 11.69 ~57.2 0.91 ~3.04 36.21 ~286. 4
J=E Dafeng 24 8.57 ~20. 66 0.68 ~1.20 40.34 ~106.7
b9 Shanghai 18 16.15 ~37.47 0.96 ~2. 19 61.16 ~159. 6

4 AEAS Total samples 460 2.42 ~57.20 0.35 ~3.04 10. 44 ~286. 4
HRIREA Calibration 331 2.42 ~57.20 0.35 ~3.04 10. 44 ~286. 4
KB BEAS Validation 129 2.63 ~56.42 0.42 ~2.99 12.14 ~268.9
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Fig. 1  Correlations of soil OM (A), TN (B) and AN contents (C) with the ratio index formed of spectral reflectance corrected with MSC and

SG smoothing methods
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Fig. 2 Correlations of soil OM (A), TN (B), AN contents (C) with the difference index formed of spectral reflectance corrected with MSC and

SG smoothing methods
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Fig. 5 Validation of OM(A), TN(B) and AN(C) contents assessed with the prediction model based on DI
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THE SPECTRAL INDEX FOR ESTIMATING SOIL OM, TN AND AN CONTENT
SIMULTANEOUSLY USING NEAR-INFRARED SPECTROSCOPY
Zhang Juanjuan"2 Tian YongchaoI Yao Xia' Cao Weixing1 Ma Xinming2 Zhu Yan''
(1 National Engineering and Technology Center for Information Agriculture , Jiangsu Key Laboratory for Information Agriculture ,
Nanjing Agricultural University, Nanjing 210095 , China)
(2 College of Information and Management, Henan Agricultural University, Zhengzhou 450002, China)
Abstract Extracting soil nutrient information using spectral analysis technology is very important for precision crop

management. Difference indices ( DIs), normalized indices ( NIs) and ratio indices ( RIs) were calculated from all
available combinations with reflectance of two random bands between 1000 and 2500 nm, and correlated to soil organic
matter (SOM) , total nitrogen (TN) and available nitrogen ( AN) content using dried soil samples from five different soil
types in central and eastern China, then key spectral index and quantitative models for estimating SOM, TN and AN con-
tent were developed. Results show that spectral indices composed of reflectance corrected with multiplicative scatter cor-
rection (MSC) and collated with Savitzky-Golay (SG) smoothing method were highly correlated with the three soil nutri-

ent indices. The sensitive wavebands well correlated simultaneously with the three nutrient indices were 1 879 ~1 890 and
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2 050 ~2 100 nm, and DI( CR
with MSC and SG smoothing methods performed the best. Testing of the estimating models based on DI(CR, ,, , CR, )

L ss1 s CR, ) composed of the reflectance in wavebands 1 881 nm and 2 070 nm corrected

with independent datasets from different types of soil samples resulted in validation of R*, RMSE and RPD being 0. 83,
0.79 and 0.72, 0.20 g kg™, 4.71 g kg ™" and 23.96 mg kg ' and 2.56, 2.30 and 2.93 for TN, OM and AN, respec-

tively, which indicates that DI( CR CR, ,,,) might be a good spectral index for estimating contents of the three nutri-

1881 2

ents simultaneously.

Key words Soil; Near-infrared spectroscopy; OM; TN; AN; Difference spectral index DI( CR, 4, , CR, )
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