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Fig.1 Overview of the study area
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Table 1 Descriptive statistics of soil indices
+- 3R Mi .’%/J‘ﬁ .ﬁj{ﬁ A *’ﬂﬁ%. . AR - IR 53553
Soil property inimum value Maximum value Average value Standard deviation Coefficient of variation Skewness Kurtosis
(mgkg!) (mgkg') (mgkg') (mgkg') (%)
+3pH 6.80 9.20 8.01 0.32 3.95 -0.14 -0.02
L 1200.00 48700.00 12430.00 4070.00 32.75 1.10 3.55
IR A 0.30 201.00 69.52 29.09 41.84 —0.14 0.23
R 160.00 1775.00 781.59 169.05 21.63 0.22 0.28
O 5.00 720.00 123.17 58.15 4721 2.57 12.92
TR 0.12 9.98 1.16 0.55 47.67 2.64 2421
FR 0.02 9.07 1.38 0.87 63.15 2.23 9.35
EER & 0.19 25.28 1.79 1.28 71.55 8.81 116.90
ZEE &S 1.00 38.60 9.94 4.64 46.64 1.08 0.91
EER e 0.90 32.10 12.07 3.38 27.98 0.77 1.16
AR e 0.10 275.80 33.31 19.49 58.50 2.35 16.04
FR 0.10 165.10 14.79 11.37 76.85 2.95 16.40
o 30.00 3600.00 680.00 200.00 29.57 1.19 8.70
TEY 125.00 600.00 226.64 47.70 21.05 1.08 27.78
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Fig.2 Correlation heat map of indices
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Table 2 The results of principal component analysis of soil indices
o FRs AR (ffEkE ) )
I Principal component variable ALEWES TDSALE MDSAUE NormfH
Soil property PC-1 PC2 PC3 PC4 PCS PC6 Communality TDS weight MDS weight Norm
B 0.90 0.02 0.12 -0.00 0.13 0.03 0.83 0.10 0.17 1.22
2R 0.90 0.11 0.06 0.05 0.03 -0.01 0.83 0.10 1.18
AR e 0.02 -0.02 -0.02 0.03 -0.02 0.90 0.80 0.09 0.16 0.88
FREE 0.02 0.12 -0.13 0.81 0.13 -0.19 0.74 0.09 0.15 0.92
EER & 0.05 0.03 0.16 0.78 0.01 0.26 0.78 0.08 0.90
IR A 0.00 -0.22 -0.73 0.01 0.27 0.19 0.69 0.08 0.14 0.90
FR 0.07 0.03 -0.12 0.07 0.79 -0.21 0.66 0.08 0.13 0.60
&l 0.01 -0.78 0.09 -0.03 0.10 -0.03 0.63 0.07 0.13 0.90
RER V&N 0.16 0.05 0.73 0.02 0.21 0.12 0.63 0.07 0.13 0.90
U 0.10 0.23 0.24 0.07 0.60 0.30 0.57 0.07 0.76
IR 0.01 0.64 0.12 0.24 0.22 -0.02 0.53 0.06 0.93
pH 0.16 0.63 0.28 -0.07 0.11 -0.04 0.52 0.06 0.93
EER & 0.34 -0.08 0.42 0.11 0.40 0.21 0.51 0.06 0.81
LERR(E 1.79 1.55 1.47 1.36 1.34 1.13
TR % 13.80 11.93 11.32 10.46 10.30 8.70
SRR % 13.80 25.72 37.04 47.50 57.80 66.50
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Comprehensive Evaluation of Soil Quality in Typical Fluvo-aquic Soil
Region of North China

XU Yong-bing'3, ZHANG Tian-peng', LEI Qiu-liang"*, ZHANG Shu-xiang', PAN Jun-ting',
WU Shu-xia!, DU Xin-zhong', QIU Shi*, SUN Fu-jun?, LIU Hong-bin'

(1. State Key Laboratory of Efficient Utilization of Arid and Semi-arid Arable Land in Northern China, Key Laboratory of Non-point
Source Pollution Control, Ministry of Agriculture and Rural Affairs, Institute of Agricultural Resources and Regional Planning, Chinese
Academy of Agricultural Sciences/ National Field Station of Soil Quality, Changping, Beijing 100081, China; 2. [College of Land and
Environment, Shenyang Agricultural University, Shenyang 110866, China; 3. Shenzhen Yuanqing Environmental Technology Service Co.,
Ltd, Shenzhen 518055, China; 4. Neusoft Corporation, Shenyang 110170, China)

Abstract: [Objective] In order to select suitable evaluation methods for soil quality in typical fluvo-aquic soil region,
soil quality under different planting systems was evaluated. [Method] The typical fluvo-aquic region of North China
was taken as the study area, combined the measured and investigation data, the principal component analysis method
was used to select the minimum data. Based on the two scoring methods of linear and nonlinear and three different soil
quality index methods of SQIa, SQIw and SQIn, the optimal method was selected to evaluate the soil quality under
different planting systems in typical fluvo-aquic area. [Result] (D Descriptive statistical analysis showed that the
coefficient of variation of soil pH in the fluvo-aquic soil region of central Hebei Province belongs to weak variability,
while the other indices belong to moderate variability, and the coefficients of variation of available phosphorus, cation
exchange capacity, organic matter and soil available nutrients are relatively large. (2) Correlation studies showed that
crop yield per unit area was significantly positively correlated with organic matter, total nitrogen and slowly available
potassium, and negatively correlated with available potassium, water-soluble boron, pH, available copper, available
zinc and available copper. 3 The results showed that the minimum data set of typical fluvo-aquic soil area were
organic matter, slowly available potassium, available iron, hydrolytic nitrogen, available zinc, available phosphorus
and available sulfur. The correlation between MDS and TDS by different methods is as follows: SQIw-NL >
SQIa-NL > SQIw-L > SQIa-L > SQIn-L > SQIn-N. 4@ The spatial characteristics showed that the soil quality in the
study area was mainly dominated by medium grade II, III and I'V. The soil quality index (SQI) decreased from south to
north. (5 Land use research showed that the order of soil quality of different planting systems was as follows: wheat-
corn / bean > peanut > wheat-corn > cotton > corn. [Conclusion] The best soil quality evaluation method in the fluvo-
aquic soil region of North China is SQIw-NL method, and the minimum data set are organic matter, slowly available
potassium, available iron, hydrolytic nitrogen, available zinc, available phosphorus and available sulfur. Different
management measures affect the growth and development of crops to a certain extent, and wheat-corn / bean rotation
can improve soil quality, and the soil quality of Xianxian County is relatively higher.

Key words: Fluvo-aquic area; Soil quality evaluation; Minimum data set; Planting system
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