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Table 1  Statistic characteristics of soil organic matter contents
(g/kg) (g/kg) (g/kg) (g/kg) (%)
112 32.41 80.03 12.52 12.93 39.90
58 15.74 22.12 7.34 3.16 20.08
21 34.95 68.13 13.72 12.91 36.94
191 27.56 80.03 7.34 13.40 48.61
141 28.79 80.03 7.34 13.17 45.73
50 24.10 68.13 11.05 12.18 50.55
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Fig. 1 Reflectance curves (A) and continuum removal curves of soils with different soil organic matter contents
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Fig. 2 Correlations between soil organic matter contents and
spectral parameters PLSR R2 RMSE
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Table 2 Determination coefficients and RMSEs of models
established with different spectral indexes 24
R’ 3 50
RMSE (g/kg) 3
Nlcr LR 0.62" 8.66
Rlcr LR 0.61" 8.68
Dlcx LR 0.62" 8.65 PLSR
APTAg50-13800m LR 0.58" 9.10 850 ~
APTA 1380-1550mm LR 0.10 13.27 1 380 nm
APTA 730-2150mm LR 0.02 13.81 R* RMSE RPD
APTA150-2350m LR 0.05 13.64 R 0.75 RMSE 8.90
MADss0-1380nm LR 0.58" 9.08 RPD 1.63
MAD 380-15500m LR 0.33" 11.43
MAD 73021 500m LR 0.04 13.67 850 ~ 1 380 nm
MAD:150-2350mm LR 0.13° 13.05 (APTA) (MAD)
NMADsso-1380nm LR 0.55" 9.36 (NMAD) R? 0.75 RMSE
NMAD 380-1550nm LR 0.02 13.84 830 RPD 1.75 3
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R PLSR 0.65" 8.31
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Table 3  Accuracies of different SOM prediction models
R’ RMSE (g/kg) RPD
Nlcr 0.74" 8.91 1.63
Rlcr 0.74™ 8.92 1.63 [1] Islam K, Singh B, Mcbratney A. Simultaneous estimation
Dlcr 0.75" $.88 1.64 of several soil properties by ultra-violet, visible, and near-
APTAsso 1350 0.75™ 2,30 175 infrared reflectance spectroscopy[J]. Soil Research. 2003,
” 41(6): 1 101-1 114
APTA1350-15500m 0.52 1629 0-89 [2]1 He T, Wang J, Lin Z J, et al. Spectral features of soil
APTA730-2150mm 0.01 16.88 0.86 organic matter[J]. Geo-spatial Information Science, 2009,
APTA;150-2380mm 0.66™ 14.59 1.00 12(1): 33-40
MADg50-1350mm 0.78" 7.87 1.85 [3] , , ..
MAD 350-1550mm 0.64" 10.98 1.32 1 , 20006, 38(4): 453-458
MAD 730-21500m 0.05 16.50 0.88 [4] > s s
MAD:150-2380mm 0.75’: 13.97 1.04 2011, 30(4): 316321
NMADss0-1350mm 0.86 6.35 2.29 [5] Galvao L S, Vitorello L. Variability of laboratory measured
NMAD 380~1550nm 0.46” 16.18 0.90 soil lines of soils from southeastern Brazil[J]. Remote
NMAD)730-2150mm 0.16" 16.29 0.89 Sensing of Environment, 1998, 63: 166-181
NMAD;50-2380mm 0.43" 16.49 0.88 (6] > )
R 0.62" 7.11 2.04 » 2007, 40(9):
CR 0.88" 6.52 2.23 1 989-1995
” [7] Krishnan P Alexander J D Butler B J Reflectance
R 0.83 X 6-85 212 technique for predicting soil organic matter[J]. Soil Science
CR’ 0.91° 5.62 2.58 Society of America Journal, 1980, 44(6): 1 282—1 285
[8] Gunsaulis FR Kocher M F Griffis C L. Surface structure
850 ~ 1 380 nm effects on close-range reflectance as a fu-nction of soil
organic matter content[J]. American Society of Agricultural
1730 ~ 2 150 nm and Biological Engineers, 1991, 34(2): 641-649
91 , ,
(1.
, 2011, 17(2): 456463
850 ~ 1 300 nm [10] , ,
[J. , 2013, 33(12): 3 354-
0.7~0.8 3 358
[11] , , ..
[J1. , 2007, 44(1): 27-32
R* RMSE RPD [12] > :
) [J. , 2011, 31(3): 762-766
k [13] ) ,
0.75 RMSE 8.90 RPD 1.
1.63 850 ~1380 1380~1550 1730~ , 2014, 34(1): 201-206
2150 2150 ~2 380 nm ApTA U4 ’ S
, 2011, 27(2):
MAD NMAD 850 ~ 1 380 nm 219223
[15] ) ,
NMADgso-13800m R2 0.86 [1]. ,2010,33(5): 740-746
5 [16] , , , VIS-NIR
RPD 2.29 R
RMSE RPD 2.04 2.23 2012, 31(3): 277-282
[17] , ,
. , 2010, 25(2): 169-177
(18] , ,
CR’ RPD 0], , 2014, 34(4): 1 081—
091 2.58 RMSE 5.62 1084
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[19] , , s 9. , 2008, 24(10):
J1. , 2014, 51(3): 459-469 151-155
[20] s s s s . [22] Saeys W, Mouazen A M, Ramon H. Potential for onsite and
[J1. , 2005, online analysis of pig manure using visible and near
42(1): 171-175 infrared reflectance spectroscopy[J]. Biosystem Engineering,
[21] , , . 2005, 91(4): 393-402

Predicting Organic Matter Content in Paddy Soil Using Method
of Continuum Removal in Southern Xinjiang, China

XIANG Hongying', LIU Weiyang®, PENG Jie*", WANG Jiagiang®, CHI Chunming’, NIU Jianlong’

(1 Institute of Resource and Environmental Economics, College of Economics and Management, Tarim University, Alar, Xinjiang
843300, China;2 College of Plant Science, Tarim University, Alar, Xinjiang 843300, China)

Abstract: Monitoring soil organic matter(SOM) content can provide scientific basis for soil fertility diagnosis and
rational utilization of soil resources. Through continuum removal process on reflectance curves of 191 soil samples from southern
Xinjiang, SOM continuum removal spectral indexes were constructed and four absorption parameters were identified in
accordance with 850-1380, 1380—1550, 1730-2150 and 2150-2380 nm, respectively. Subsequently, a number of quantitative
inversion models were established to illustrate SOM contents. The results showed that absorption characteristics of SOM were
amplified owing to the continuum removal reflectance, and SOM content was positively correlated with continuum removal
values and negatively correlated with absorption area in 850—-1380 nm, however, inverse correlations were observed in 1730—
2150 nm. Additionally, the correlation between SOM content and values of continuum removal reflectance was better than that
between SOM content and reflectance, meanwhile, the correlation between SOM content and first derivative of continuum
removal reflectance was not significantly different from that between SOM content and first derivative of reflectance. As a whole,
there were no significant differences in predictive accuracies when using exponential models based on SOM spectral indexes, and
these models could estimate roughly SOM content. The model generated by NMADgs.1380nm (normalization maximum absorption
depth area in 850-1380 nm) could predict SOM content better among all models based on absorption characteristic parameters.
All of the PLSR models, which were established based on reflectances(R), continuum removal(CR), first derivative of reflectance
(R") or first derivative of continuum removal reflectance (CR’) values, respectively, could predict SOM content with all RPD
values higher than 2.00, while the CR’ model was the best with highest R* (0.91) and RPD (2.58) but lowest RMSE (5.62).
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