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Homogeneity of retrieval models for soil organic matter of different soil
types in Northeast Plain using hyperspectral data

LU Yan-li, BAI You-lu, YANG Li-ping, WANG Lei, WANG He
(Institute of Agricultural Resources and Regional Planning/Ministry of Agriculture Key Laboratory of Crop Nutrition
and Fertilization, Beijing 100081 )

Abstract; Organic matter (OM) content is an important index in reflecting soil fertility, and provides important
information for soil digital management and precise fertilization if OM can be estimated using hyperspectral technolo-
gy. In this experiment, visible and near-infared speciral reflectance of soil was measured using ASD FR 2500 hy-
perspectral meter. The spectral reflectance curve shapes and the OM prediction models of different soil types were
analyzed. The results show that, according to the variation of spectral reflectance curves in the Northeast Plain,
those soil types can be divided preliminarily into three categories, and their main differences are the curve slopes in
460 -1350 nm. Further, the sensitive bands to soil organic matter were determined as 650 =750 nm by correlation
analysis. The soil organic matter regression models of different soil types were established using reflectance in the
sensitive bands, and the homogeneity of variance is tested for regression coefficients and intercept. The results indi-
cate that black and chernozem, and black and dark brown soil pass the homogeneity test respectively. Both of the
two homogenous categories can be predicted using common models, but the predicting accuracy is slightly lower.
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Table 1 Physicochemical characters of the selected soil samples

SR FEAM LHEEALE R AHUR Organic matter( %)
Soil type Sample number Soil information #i[E Range 34/H Mean
- ZHRANERL RO B SRR R 3%
S/ & soil 35 Soil formed by the movement and accumulation of sandwind 0. 37 ~ 2. 39 1.14
andy sol with little affect of pedogenesis
Bt HWEMEESBREZRETZE, B EEREN

37 With clear argillic horizon and calcic horizon with pseudo- 0.59 — 1. 84 0.95

mycelium, the B layer is brow

KAV BIL, KD S OISO/ T

Cinnamon soil

Wt The content of organic matter in the surface layer is low, the
55 0.53 —~3.56 1.41
Fluro-quic soil rust color streak and the small section of iron were formed in
the subsoil
i BA IR B F 2 FIR IR S5k v JE AU 19 13
97 With the soil of deep humus layer and calcium carbonate 1.61 —6.39 3. 66
Chernozem
leaching illavial horizon
Bt - HAGRBRSEHEFE A KRR G5 L 5] —6.71 343
Black soil Non-calcareous black soil with deep humus layer ' ' '
— A A LU SRS IR I i 3
o 20 Low-acid leaching soil with obvious organic matter 1.88 —~5.89 3.56
Dark brown soil
enrichment
I RENBIRE KT HKACEKLE
= 30 The surface layer is the organic matter layer, the under is 1.47 —5.81 3.91
Albic soil
offwhite albic soil layer
T A REERRR, ~ERA S AR 1%
56 With obvious organic matter accumulation, the lower level 1.98 —5.46 3.21

Meadow soil

has rust color streak soil
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Fig.2 Comparison of spectral reflectance of

different soil types
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Table 2 Correlation analysis between soil organic matter content and the reflectance of different soil types

P R+ Bt L EESR A Mt Bify T
Band range Sandy soil Chernozem Cinnamon soil  Albic soil Dark brownsoil Fluro-quic soil Meadow soil Black soil
(nm) (n=35) (n=97) (n=37) (n=30) (n=20) (n=55) (n=56) (n=288)
350 ~— 450 -0. 265 -0.308 " -0.103 -0.356 -0.324 -0.435"" -0.318" 0.015
450 — 550 -0.395" -0.427"" -0. 194 -0.416"* -0. 417 -0.513** -0.449"  -0.112
550 — 650 -0.508"* -0.546"" -0.405" -0.444* -0.569"* -0.538** -0.505** -0.197
650 — 750 -0.749** -0.866"" -0.673*" -0.816" " -0.904** -0.757**° -0.838"* -0.850""
750 ~— 850 -0.629"* -0.604" —-0.485*" -0.412" -0.649"* -0.570"* -0.491**  -0.208
850 ~— 950 -0.681"* -0.606"" -0.459"* -0.386" -0. 402 -0.591** -0.463" -0.154
950 ~— 1050 -0.727** -0.612"" -0.436"" -0.355 -0. 337 -0.595** -0.428"*  -0.125
1050 — 1150 -0.459"* -0.618"" -0.394" -0.316 -0.259 -0.576** -0.387" -0.100
1150 ~ 1250 -0.467"* -0.611%" -0.347" -0.293 -0. 199 -0.544"" -0.352** -0.075
1250 —~ 1350 -0.369" -0.601"*" -0.310 -0.276 -0. 145 -0.507"" -0.315" -0. 051
1550 — 1650 -0.272 -0.577"" —-0.252 -0.248 -0. 043 -0.420** -0.223 0. 000
1650 — 1750 -0.274 -0.574"" -0.249 -0.244 -0. 025 -0.406" " -0.202 0. 007
1750 — 1850 -0.277 -0.573"" —-0.244 -0.241 -0.010 -0.389" " -0.182 0.015
2050 ~ 2150 -0. 287 -0.573*" -0.248 -0.254 -0. 007 -0.346" -0.159 0.019
2150 —~ 2250 -0. 189 -0.568 ** -0.248 -0.259 0. 000 -0.341" -0.142 0.026
2250 ~ 2350 -0. 190 -0.573"" -0.258 -0.258 -0. 005 -0.331" -0. 143 0. 024
2350 ~— 2500 -0. 179 -0.564"" -0.200 -0. 264 -0.023 -0. 281 -0.150 0.028

H(Note) : * FoRTE0. 05 /K 227 B3 Indicated significant at 0. 05 level; » * FRTE 0. 01 7K | B35 Indicated significant at 0. 01 level.
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Table 4 Constructing and evaluating for prediction models

BB TR

B SR e

S Prediction model of organic matter Comparison of predicted
Soil type and measured values
R Model R R RSME
b1 Sandy soil y=-7.723x +2.928 0.561"" 0.601"" 0.576
B4% + + B+ Chernozem and black soil y=-17.697x +6.216 0.686" " 0.712*" 0. 690
#5 1 Cinnamon soil y =-5.611x +2. 637 0.453*" 0.421*" 0.478
FEHE4E + B+ Dark brown and black soil y =-8. 189x +5.267 0.625" " 0.560" " 1.131
H 3%+ Albic soil y=-9.642x +6.332 0. 666" " 0.574"" 0.574
# . Fluro-quic soil y =-10. 89x +4. 061 0.573*" 0.580" " 0. 430
E 8] + Meadow soil y=-15.571x + 6. 839 0.702"" 0.698" " 0.308

7 (Note) : RMSE—1 5275 Root mean square error; # F/R7E 0. 05 7K |22 7 B 3 Indicated significant at 0. 05 level; * % FRTEO. 01 7K

- | 8 3 Indicated significant at 0. 01 level.
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