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Abstract: Soil fertility is the comprehensive performance of soil basic properties and productivity. Soil fertility evalu-
ation in the study area of Xiangshui County of Jiangsu province is beneficial to understanding the spatial distribution of soil
fertility, and plays an important role in the rational utilization of cultivated land resources in Huanghuai Plain. In this
study, statistical analysis and principal component analysis were used to screen soil fertility indicators to construct a mini-
mum data set (MDS) for fertility evaluation. At the same time, weighted summation method was used to calculate soil fer-
tility index (SFQI), and a comprehensive evaluation system reflecting soil fertility in the study area was established. The
results showed that the contents of organic matter, total nitrogen, available molybdenum, available iron and available cop-
per were abundant, and the average value was at the first level. The content of available phosphorus in soil was relatively
lacking, and the overall level was the fourth level. Expect for pH, the coefficients of variation of other indicators were grea-

ter than 10% , and the ratio of nugget value to sill value of each index was above 25% , and the spatial autocorrelation was

weak. MDS for soil fertility evaluation in the study area
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distribution characteristics of high in northwest and low in southeast. Available potassium and available molybdenum were

the main limiting factors in the study area. In order to improve soil fertility, it was suggested to increase the proportion of

potassium fertilizer and increase the application of trace element fertilizer. The results of this study can provide a reference

for soil fertility evaluation and soil fertilization in Huanghuai Plain.
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Fig.1 Land use patterns and distribution of sampling points
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Table 1 Determination indices and methods of soil samples
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Table 2 Grading standards of soil nutrient indices in Huang-huai-hai region

izt —Z(FE) R (EFE) =98 MU (B =) HR(BZ)

NE 1.00~1.25 1.25~1.35,<1.00 1.35~1.45 1.45~1.55 >1.55
pH 6.51~7.50 7.51~8.00,6.01~6.50 8.01~8.50,5.01~6.00 8.51~9.00,5.01~5.50  =9.00,<5.00
BHLF & (g/kg) >25.00 20.00~25.00 15.00~20.00 10.0~15.00 <10.00
AT R (yke) >1.50 1.25~1.50 1.00~1.25 0.75~1.00 <0.75
AR AR (me/kg) >40.00 30.00~40.00 20.00~30.00 10.00~20.00 <10.00
B A B (me/kg) >200.00 150.00~200.00 100.00 ~ 150.00 50.00~ 100.00 <50.00
R i (me/kg) >1 000.00 800.00~ 1 000.00 600.00 ~ 800.00 400.00~600.00 <400.00
A 358 i (mg/kg) >1.80 1.00~1.80 0.50~1.00 0.20~0.50 <0.20
RS (mg/kg) >3.00 2.00~3.00 1.00~2.00 0.50~1.00 <0.50
HR ek (mg/kg) >20.00 15.00~20.00 10.00~15.0 5.00~10.00 <5.00
A3 i (mg/kg) >30.00 15.00~30.00 10.00~15.0 5.00~10.00 <5.00
AR 5 (mg/kg) >2.00 1.00~2.00 0.50~1.00 0.20~0.50 <0.20
A& B (mg/kg) >0.20 0.15~0.20 0.10~0.15 0.05~0.10 <0.05
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Table 3 Quantitative description of soil nutrient indices in the study area of Xiangshui County
izt biniEl ¥l brifii 2 i EE 353 K-S ¥ 5

R (g/em’) 0.81~1.25 1.04 0.11 0.01(-0.17) -0.82(-0.73) 0.09
pH 7.40~8.30 7.84 0.16 0.15 0.26 0.09
BHLF A (g/kg) 10.60~41.40 27.30 5.74 -0.12 0.01 0.95
RS (k) 0.90~2.54 1.80 0.35 0.02 -0.34 1.00
B &8 (mg/kg) 8.10~30.70 14.70 5.34 1.21(1.21) 0.76(0.76) 0.13
PR (me/kg) 37.00~476.00 156.28 122.39 1.32(0.62) 0.49(-0.84) 0.79
R i (mg/kg) 318.00~1 620.00 670.68 310.71 1.25(0.67) 0.61(-0.55) 0.09
R & (mg/kg) 0.40~6.78 2.08 1.45 1.85(0.23) 3.15(0.24) 0.75
R i (mg/kg) 0.37~5.00 2.29 1.22 0.92 -0.22 0.06
AR B (mg/kg) 19.60~202.00 81.38 43.71 0.46 -0.61 0.38
H R (mg/kg) 3.90~51.10 18.10 10.24 1.36 1.82 0.06
BRI B (mg/kg) 0.17~1.25 0.59 0.23 0.24 -0.35 0.97
AR S B (mg/kg) 0.02~1.00 0.21 0.23 2.07(0.51) 3.35(0.12) 0.25
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Table 4 Semi-variance function models and parameters

e pon ey sk o (o)) o K

B TR 0.000 260 0.000 268 0.970 5.46 0.932
pH T A A 0.000 001 0.000 001 1.000 2.23 0.916
AL BRARASE R 11.340 000 18.173 077 0.624 5.83 0.784
£ BRARASE R 0.038 900 0.062 945 0.618 5.58 0.802
AR [y i 0.001 400 0.001 420 0.986 2.56 0.920
B BRARAEAY 0.138 000 0.173 585 0.795 16.42 0.956
SRR TR 0.045 200 0.072 320 0.625 12.89 0.868
AR FEBURA 0.144 100 0.256 406 0.562 16.35 0.769
BRUE i g i 0.001 000 0.001 001 0.999 9.93 0.917
AR i g 3.240 000 6.480 000 0.500 8.79 0.767
B i gt 0.067 000 0.099 112 0.676 11.25 0.815
AR [ e 0.013 800 0.020 721 0.666 6.77 0.848
HRUH TR HHE A 0.001 000 0.001 002 0.998 11.01 0.880

FRGH, Ha RO AE A ERr E1>0.5 48
5HASCHEE = /) PC3, WA 2 B, WA — 3 %
N B FEPRIEAT A P AT, PC1HR B R AH 6 R AL

AR C 2 %0>0. 5,5 pH IAIE R 50<0. 5, iR B
2R5 pH;PC4 2 56 U A ¢ & $1<0. 5,
W YRR, DR A 5% 3 o PR FR A

¥>0.5, & ¥ Norm fH#R KA ZE; PC2 R E  BURZ MDS Dy B8l A2 . =& pH AFH A
Norm {HH R I A R ; PC3 A E A I AR &,
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Table 5 Principal component load values and Norm values of soil fertility indices in the study area of Xiangshui County

‘ F AR G (FATE)
PR IR Norm {H
PCl PC2 PC3 PC4
A 0.39 -0.26 0.18 0.66 1.22
pH 0.44 -0.02 -0.52 0.44 1.21
FHLE 0.08 0.26 0.92 0.04 1.17
) 0.28 0.21 0.86 0.08 1.23
R 0.17 0.64 0.30 -0.04 1.20
A 0.91 0.01 0.14 0.17 1.94
Ve 0.90 0.00 0.15 0.18 1.91
B 0.50 0.77 0.08 0.04 1.69
R 0.81 0.04 0.04 -0.17 1.71
Rk -0.23 0.85 0.18 0.01 1.54
AR 0.72 0.50 -0.08 0.11 1.75
R0 -0.02 0.60 0.56 0.09 1.22
R 0.10 -0.18 0.01 -0.85 1.03
F A FRIEAE 4.44 2.90 1.37 1.28 -
R TR (%) 34.11 22.31 10.52 9.83 -
F LT BRTTHR A (%) 34.11 56.42 66.94 76.77 -
1.0
K
pH| 0.300 0.8
HHLE | 0.110 -0.370 0.6
2% 0.180 -0.190  0.900
0.4
FRWE | -0.079 | —0.061 0390 0.330
) 0.2
“ R | 0390 0.410 0200 0370 0.260
%
gm ..
TG 04100 0370 0200 0380 0220 0.960 0
AREH | 0.086  0.140 0330 0410 0460 0.420 0.430 02
FEEE| 02600 0130 0.086 0200 0.180 0.610 0.590
-0.4
AR | -0.210 0240 0400 0290  0.400 -0.170 -0.150
Bt | 0250 0320 0.160 0290 0250 0.620 0.600 -0.6
AR 0028 -0.190 0.590 0530 0.630 0.086 0.060 ~08
F84 | —0.310 | —0.180 —0.055 -0.049 -0.077 -0.073 -0.082
-1.0

BE pH AP AR AKEE HRET ZT AR AR ARk ARGE AR ARG
fab

#  HIRAEIR P<0.050 /K5 s MIEMEE P<0. 010 7KF 5 s M KA IR P<0. 001 /K,

B2 mkBEMRRELIERAEREX REEREE

Fig.2 Correlation coefficient matrix of soil fertility indices in the study area of Xiangshui County
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Table 6 Mean membership, common factor variance and weight of total data set and minimum data set

- 240 S HdEdE /N AR

£zt sfJm e

a b ¢ ANHFI 2% & UNEESE D
pH 5.00 6.50 7.50 9.00 0.80 0.65 0.07 0.66 0.19
A 1.55 1.25 0.89 0.69 0.07 0.53 0.15
AL 10.00 25.00 0.92 0.92 0.09
LR 0.75 1.50 0.96 0.87 0.09 0.76 0.22
AR 10.00 40.00 0.24 0.53 0.05
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Fig.4 Soil fertility index distribution map of each town in the study area of Xiangshui County
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