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3 ( )
39 113
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Kriging 9 1.0 X=X,
J(x)=90.1+09(x—x)/(x, —x) x<x<x, (1)
0.1 X< x
0.1 X=X,
J(x)=41.0-09(x—x,)/(x, —x;) x <x<Xx, (2)
ArcGIS 9.2 9 1.0 XS X
0.1 XX, X=X,
()= ?.é+0.9(x—x1)/(x2 -X) X <<x <22 3)
R X2 <X X3
Li M Norm LO—09(x—x3)/(xy —x3) X3 <x<Xx4
Fz1 TEEMREERHENGS
Table 1 Inflection points of membership functions of soil properties
X X5 X3 X,
pH 7.5 9.0
SOM (mg/kg) 5.0 20
EC (dS/m) 0.139 0.293
AP (mg/kg) 5.0 25.0
(g/kg) 50 150 200 450
9
201 (Soil quality index
SQI)
(SQI_a)
(SQI_b) C
Kriging 9
9
88.3%
PASW statistics 18.0 (SPSS
Inc. USA) (211
2
7 _
2.1 -
39

113
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Table 2 Assigned scores for texture configurations of soil profile in study area
0.8 0.7 0.6 0.5 0.4 1.0 0.9
. L 75089 2.3
A BT 039 (SQI a)
3 ] 7
80.67%
4
Norm
pH 2 km x 2 km
EC
0 5 10 km MDS
o H
B4 HIRETEHERGEE S EE P
Fig.4 Score map of texture configuration of soil profile in
study area pH
2.2 5
0~20cm 20~ 5
40 cm P<0.01
3 EC P<0.05
3
0.01 EC
2008
CEC ( 3 ) pH
MDS 6
*3 EMFEE5TERMHMEXSH
Table 3 Pearson correlations of crop yields and soil properties
2008 2009 2008 2009 2008 2009
_0-20 -0.14 -0.11 -0.19* -0.05 -0.21* -0.15 -0.18
pH_0-20 —0.02 0.05 —0.12 0.03 -0.12 —0.05 —-0.10
EC_0-20 -0.17 —0.23* —0.19* -0.01 -0.23* -0.12 -0.16
AP 0-20 -0.09 -0.03 0.20%* -0.11 0.08 -0.02 0.02
EC 20-40 -0.18 -0.13 —0.28%* -0.11 —0.32%%* -0.12 —0.31%*
AP_20-40 -0.01 0.07 0.19* -0.10 0.09 0.02 0.05
TN_20-40 0.02 0.11 0.12 0.11 0.09 0.14 0.247*
0.27%* 0.32%* 0.59%* 0.18 0.59%* 0.26** 0.60**
_0-20  0~20cm AP_20-40 20 ~40 cm * P<0.05

kK

P<0.01
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Table 4 PCA analysis and grouping of candidate soil parameters
1 2 3 4 5 6 7 Norm
SOM 1 0.84 0.19 0.21 0.11 —0.04 -0.17 0.06 1.22
N 1 0.83 —-0.07 0.20 0.03 0.11 0.09 -0.06 1.16
2 0.02 0.96 0.07 0.14 -0.01 0.11 -0.07 1.29
2 -0.14 -0.76 -0.56 -0.17 0.07 -0.08 0.13 1.29
3 0.21 0.08 0.87 0.12 -0.11 0.00 -0.13 1.21
CEC 3 0.23 0.23 0.65 0.07 0.25 0.22 0.09 1.04
AK 4 0.15 0.07 0.03 0.86 0.10 0.13 0.06 1.11
EC 4 -0.03 0.20 0.20 0.78 —-0.07 -0.28 -0.13 1.09
TK 5 0.01 0.13 0.10 -0.12 -0.82 -0.18 -0.02 1.07
TP 5 0.09 0.09 0.15 -0.09 0.80 -0.17 0.09 1.04
pH 6 -0.05 0.14 0.13 -0.06 -0.01 0.92 -0.01 1.00
BD 7 —0.40 —0.28 0.08 —0.28 —0.08 0.08 0.68 1.01
AP 7 0.32 0.02 -0.25 0.19 0.35 -0.09 0.66 0.98
1.81 1.75 1.74 1.56 1.54 1.11 0.98
PC (%) 13.92 13.48 13.39 12.00 11.82 8.56 7.51
(%) 13.92 27.40 40.79 52.78 64.60 73.16 80.67
*5 B/NHEERETFZEE Pearson tHX 54
Table 5 Pearson correlations between soil parameters in MDS
pH EC AP SOM TK
pH 1.00
EC -0.16 1.00
AP -0.09 0.00 1.00
SOM -0.13 0.20 0.20° 1.00
0.14 0.25" -0.12 0.36" 1.00
0.18 0.29" -0.10 0.20° 0.12 1.00
TK -0.04 0.04 -0.29" 0.04 0.16 0.06 1.00
xo6 IFMEATFHNE
Table 6 Weights of soil parameters in MDS
pH EC SOM AP
0.151 0.200 0.210 0.213 0.226
EC pH MDS
SQI a ArcGIS 9.2 Kriging
2.4 8
6
73.14% SQLb  ArcGIS 9.2 Kriging
7
Norm 2.5
EC pH MDS ArcGIS 9.2
MDS
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Table 7 PCA analysis and grouping of candidate soil parameters
1 2 3 4 5 6 Norm
TN 1 0.82 0.20 -0.03 0.12 0.02 0.09 1.17
SOM 1 0.81 0.23 0.19 0.05 0.10 -0.16 1.21
2 0.22 0.87 0.08 -0.18 0.10 -0.05 1.25
CEC 2 0.20 0.68 0.16 0.24 0.08 0.26 1.08
3 -0.02 0.13 0.93 0.01 0.11 0.14 1.28
3 -0.12 —0.61 -0.73 0.10 —0.14 -0.08 1.32
BD 3 —0.41 0.08 -0.50 0.09 -0.29 0.11 0.97
TP 4 0.00 0.20 0.10 0.77 -0.09 -0.15 1.07
TK 4 0.03 0.05 0.07 —0.77 -0.06 -0.15 1.03
AP 4 0.27 -0.20 -0.12 0.61 0.14 -0.06 0.95
EC 5 -0.01 0.20 0.22 -0.08 0.79 -0.25 1.15
AK 5 0.20 0.06 0.09 0.16 0.77 0.08 1.07
5 0.42 0.11 -0.03 -0.02 -0.53 -0.51 1.08
pH 6 -0.01 0.15 0.11 —0.04 -0.11 0.88 1.04
1.89 1.85 1.81 1.72 1.69 1.28
PC (%) 13.51 13.25 12.94 12.25 12.04 9.17
(%) 13.51 26.75 39.69 51.94 63.98 73.14
8 TMEFHE
Table 8 Weights of soil parameters in MDS
pH AP EC OM
0.136 0.160 0.174 0.174 0.177 0.179
#9 TERESHEFSEDTSHEXLESH
Table 9 Pearson correlations of crop yields and soil quality indexes
2008 2009 2008 2009 2008 2009
SQI a 0.188" 0.2617" 0.257" 0.447" 0.085 0.431" 0.431" 0.237" 0.432"
SQI b 0.216" 0.259™ 0.289” 0.572" 0.167 0.556" 0.5317 0.256" 0.529"
9
(SQI b) 5 5
R’ 0.186 3 0.280 1
P<0.001
~ 20 _20¢
518 él&
iH 16 iy 16}
£ £
514 314— -
% 12 "” . : =26363v— 1 5%3 Eé 12 AP \ad =23 566331966
£ 10 4 R =0.1863 £ 10 «*® R*=0.280 1
¥ 8 *. ! ¥ 8’ . . . :
0.55 0.60 0.65 0.70 0.55 0.60 0.65 0.70 0.75
SQl_a SQI_b

BS5 FEYRESFESTRERSBHOLERANH

Fig. 5 Linear regression between mean annual grain output and soil quality indexes
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Evaluating Soil Quality with Texture Profile Configuration
—A Case Study of Fenqiu, Henan

LI Kaili', TAN Manzhi*, MI Shuxiao®, CHEN Jie*

(1 College of Urban, Resource and Environmental Science, Jiangsu Second Normal University, Nanjing 210013, China;
2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 3 Suzhou National Territory Resources
Bureau, Suzhou, Jiangsu 215004, China; 4 School of Water Conservation and Environment, Zhengzhou University,
Zhengzhou 450000, China)

Abstract: Texture configuration of soil profile plays a great role for soil quality and soil productivity, especially in alluvial
plain. However, this index was found seldom to be used in soil quality evaluation, and the selected factors for soil quality are
mostly lack of explicit biological significance. In this study, 39 soil profiles and 113 soil auger samples were decided and soil
samples were collected in Fenqiu county of Henan Province. 9 kinds of texture configuration of soil profiles were determined and
their membership were obtained by using fuzzy C means clustering (FCM), the membership distribution map of the study area
was edited with Kriging interpolation method. Based on expert knowledge, texture configuration was scored according to soil tilth
and crop suitability. The comprehensive scores of texture configuration of soil profiles of the study area was edited in ArcGIS 9.2
platform. The minimum data set (MDS) was setup for soil quality evaluation by using principal component analysis (PCA) with
the support of crop yield data and soil properties. Soil quality indexes (SQI) were calculated and compared by using MDS with or
without texture configuration of soil profiles. The results showed this kind of assessment can disclose well soil quality in the
study area, correlation was improved between SQI and crop yields when considering texture configuration of soil profiles. Thus,
texture configuration of soil profiles is an essential indicator for soil quality evaluation in the alluvial plain and similar regions.

Key words: Texture configuration of soil profile; Soil quality; Alluvial plain; FCM; MDS; PCA



