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Table 1 Descriptive statistics of some soil properties of the types of soils studied

+ 44 AR giitE A E EELiINA A B0 el Fohr

Soil orders Sample number Statistical values Bulk density oM TN TP TK Clay
(gem™) (gkg™) (%)
Lt 27 SEI Mean 0.60 426.0 14.26 1.37 10.83 23.67
Histosols PRt SD 0.43 258.0 7.55 1.03 7.52 9.07
ANH+ 878 SEHI{A Mean 1.37 18.32 1.08 0.47 17.15 26.64
Anthrosols FrifEZ SD 0.19 11.47 0.61 0.32 6.18 11.03
LGRS 28 S {E Mean 1.37 17.43 0.09 0.04 1.34 31.26
Ferralosols FRifEZE SD 0.10 9.20 0.04 0.03 1.16 15.00
T+ 16 FHIE Mean 1.43 7.27 0.05 0.07 1.88 18.22
Aridosols FrifE2 SD 0.12 2.17 0.02 0.04 0.19 11.04
i+ 41 S Mean 1.39 11.96 0.73 0.48 55.79 29.91
Halosols FrifE2E SD 0.12 9.02 0.50 0.22 88.54 15.86
WHE L 64 FHIE Mean 1.19 68.70 2.95 0.78 20.15 33.00
Gleyosols FRifEZ SD 0.29 112.0 3.74 0.61 4.29 11.09
) 4 229 I Mean 1.30 21.78 1.16 0.62 20.00 31.12
Isohumosols FrifE2E SD 0.16 15.34 0.84 0.36 8.59 10.84
(=1 107 F-H{EH Mean 1.41 9.89 1.16 0.42 20.32 21.15
Ferrosols FrifEZ SD 0.15 14.84 1.19 0.40 12.66 9.19
N 311 SEA4{H Mean 1.38 15.78 0.93 0.55 18.48 28.59
Argosols FrifE2 SD 0.16 17.06 0.80 0.73 5.25 12.60
ARIE 1 623 SEHIME Mean 1.34 19.85 1.05 0.59 20.20 23.98
Cambosols FrifE2% SD 0.17 33.26 1.18 0.42 8.12 11.93
Bt 67 SEA4{H Mean 1.40 12.23 0.64 0.39 23.90 13.62
Primosols FrifE2 SD 0.17 15.91 0.71 0.47 8.45 12.48
Ak A 50 SEXIE Mean 1.45 9.95 0.65 0.41 18.58 34.55
Vertosols FrifiE2% SD 0.11 4.91 0.28 0.15 3.84 14.31
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Fig. I  Observed soil bulk density versus the soil bulk density predicted with the published polynomial model
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Fig. 2 Observed soil bulk density versus the soil bulk density predicted with the published non-linear model
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Fig. 3 Observed soil bulk density versus the soil bulk density predicted with the optimal models based on the taxonomical

partitioning of data
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Pedotransfer Functions for Prediction of Soil Bulk Density for Major Types of

Abstract

Soils in China

HAN Guangzhong'

WANG Decai®  XIE Xianjian'

(1 College of Geography and Resources Science of Neijiang Normal University, Neijiang, Sichuan 641112, China)

(2 College of Forestry, Henan Agricultural University, Zhengzhou 450002, China )

Soil bulk density, which can be measured through several labor-intensive procedures, is

often missing from most soil databases. However, it is an essential parameter in calculation in many cases

and models, and it is feasible to derive soil bulk density from some other attributes of the soil. As China

has a huge variety of soil types, whether the existing pedotransfer functions ( PTFs ) are still applicable to

the various soils calls for in-depth analysis. The soil data involved in this study were cited from the Second

National Soil Survey of China, from the database for the Chinese Soil Taxonomy and from other publications,

covering all the major types of soils in China. The data gathered during the Second National Soil Survey were

converted into the Chinese Soil Taxonomy system by means of approximate reference between the two systems
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using a WebGIS-based inquiry system. After screening of the data in quality and depleting some abnormal
values, a total of 2 441 complete soil datasets were obtained, covering all the major types of soils in China.
In this paper, 2 published PTFs were evaluated and compared in prediction accuracy and applicability for
different types of soils, and a PTF, the most adaptable to the major types of soils in China, was developed
through regression analysis using SPSS. In addition, exploratory stepwise regression models were proposed
and the parameters of the nonlinear model that used only the OM variable were revised based on taxonomical
partitioning of the data. Results show that the two existing models varied in performance and were not high
in prediction accuracy when used for some types of soils. The bulk density MPE values acquired with the
polynomial model of Histosols, Halosols, Gleyosols, Isohumosols and Cambosols were negative ( =0.06 ~ —
0.01 ) , while those of Anthrosols, Ferralosols, Aridosols, Ferrosols, Argosols, Primosols and Vertosols
were positive (0.00~0.02) , indicating that the model overestimated BDs of the soils in the former
group, and underestimated those in the latter group. The MPE values obtained with the nonlinear model of
Aridosols, Halosols, Isohumosols and Ferrosols were negative (-=0.02 ~-0.01) , while those of Histosols,
Anthrosols, Ferralosols, Gleyosols, Argosols, Cambosols, Primosols and Vertosols were positive
(0.00 ~0.10) , indicating the model overestimated BDs of the soils in the former group, and underestimated
those of the soils in the latter group. Comprehensive comparison of the scattergraphs of MPE, RMSPE, R’
and measured and predicted BDs indicates that the two models did not vary much in prediction accuracy when
used for soils of the same soil order. The PTF developed after the data of the soil taxonomy were partitioned
significantly improved the model’ s performance. The new PTF was pretty high in prediction accuracy when
used for Histosols, Ferralosols, Gleyosols, Isohumosols, Ferrosols, Argosols, Cambosols, Primosols
and Vertosols, but it tended to be low in accuracy when used for Anthrosols, Halosols and Aridosols. So the
model should be used with care. Besides, in using PTFs, it is essential to pay special attention to area and
scope they are applied to.

Key words Soil bulk density; Pedotransfer function; Chinese soil taxonomy; Soil type
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