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Fig. 1 Actural sampling sites in Kenli County
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Cl>Na"™>S0? >

Ca’>Mg*>K" NaCl
0~20cm 20~
40 cm ECs,
0~20cm 20 ~40 cm
Swell Wright  1921— 20 ~
1923 40 cm SAR pH 0~20cm
&l 20 ~ 40 cm
[39]
[37]
[38] pH
1.24 Origin 8.0 SPSS 20 0~ 20 cm SO*
Excel 1 Cl 20 ~
ArcGIS10.2 40 cm SO> SAR
K" 2
2 SO;
ClI' Na® Ca®* Mg*™ K
2.1
2.1.1 1
CI' Na" SOp K (40]
F1 HHRBRLFHERAHSEER = 99)
Table 1  Statistical characteristics of chemical properties of soil extraction
(cm)
0~20 Cl 3.75 3652.36 363.56 706.86 0.16 -1.00 1.94 LgN
SOi 6.49 380.62 90.23 74.33 -0.39 -0.72 0.82 LgN
Na' 4.10 1875.76 180.73 320.81 0.09 -0.73 1.78 LgN
K 0.51 51.79 5.12 9.31 1.31 2.74 1.82 LgN
Ca** 5.24 273.87 41.16 45.16 0.53 -0.24 1.10 LgN
Mg* 0.83 181.01 21.84 42.47 0.89 -0.07 1.95 N
SAR 0.42 38.17 6.82 7.23 -0.18 ~0.94 1.06 LgN
pH 7.91 9.30 8.53 0.27 0.39 0.54 0.03 N
ECs., 0.08 9.06 1.36 1.84 0.32 ~0.74 1.36 LgN
20 ~40 Cl 2.00 1913.00 225.10 357.73 -0.12 -0.90 1.59 LgN
SO: 7.00 304.00 76.79 57.72 -0.63 -0.37 0.75 LgN
Na' 3.00 935.00 130.24 165.97 -0.27 -0.37 1.28 LgN
K 0.01 46.00 2.98 6.49 1.99 5.76 2.18 LgN
Ca** 4.00 177.00 27.14 27.84 0.52 0.09 1.03 LgN
Mg* 1.00 110.00 10.52 17.55 0.70 -0.16 1.66 N
SAR 0.31 32.76 7.58 6.95 -0.43 -0.24 0.92 LgN
pH 8.11 9.43 8.71 0.27 0.34 -0.06 0.03 N
ECs., 0.01 5.00 0.92 1.08 0.04 -0.82 1.06 LgN
N LgN mg/L
mS/cm
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SPSS ClI”  Na" Mg™
0 0.9
0 20 ~ 40 cm Cl" Na" Ca*™ Mg™
0 ECs.; 0.7
Cl" Na” ECs, 0.9
0~20cm SO; Cl”  Na'
SAR 0 0.9 cr Mg*
20 ~40 cm 0.895 3
Ca®* Mg K' pH ECs, 0
0 0~20 20~40cm 99
ECs,
2.1.2 2 3 0 ~ 20 cm (CI” Na" SO; Ca*" Mg*" K" (SAR)
20 ~40 cm pH
0~20cm 2 3 Excel
CI" Na® SO cCa** Mg* SAR ECs,
0.7
CI" Na" Mg*" ECs, 0.9 4 5
#z2 0~20cm TETIEFRBICFEFREXREER
Table 3 Correlation matrix of chemical properties of 0—20 cm soil extraction
Cr SO; Na' K* Ca™ Mg** SAR pH ECs.,
Cl 1
SO; 0.689™ 1
Na* 0.9817 0.702" 1
K 0.593" 0.503" 0.607" 1
Ca® 0.752" 0.625™ 0.636" 0.370" 1
Mg** 0.942" 0.668" 0.871" 0.547" 0.874" 1
SAR 0.807" 0.677" 0.869™ 0.457" 0.414™ 0.6317 1
pH -0.323" ~0.249" -0.227" -0.204" -0.599" —-0.428" 0.025 1
ECs, 0.9817 0.743" 0.956" 0.561" 0.799™ 0.937" 0.816™ -0.360" 1
o P<0 .01 ( ) * P<0.05 () 3
3 20~40 cm 1 HIERRIBLF R X REIEE
Table 3 Correlation matrix of chemical properties of 20-40 cm soil extraction
cr SO; Na* K* Ca”™ Mg** SAR pH ECs,
Cr 1
SO; 0.535" 1
Na' 0.959™ 0.590™ 1
K 0.536" 0.345™ 0.560" 1
Ca** 0.716" 0.406™ 0.532" 0.255" 1
Mg** 0.865" 0.413™ 0.715" 0.416™ 0.935" 1
SAR 0.668" 0.526" 0.814" 0.439" 0.147 0.318" 1
pH -0.386" ~0.400" -0.274" -0.131 —0.644" ~0.545" 0.029 1
ECs, 0.929" 0.588™ 0.900" 0.4417 0.730" 0.817" 0.684" —0.441" 1
4 0~20cm
ECs, Cl ECs.;
Na" Ca** Mg SO: K' K' Mg**
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SO; ECs. ClI” Na*
ECs, Ca™ 0 ~ 20 cm
CI'" Na’ ECs; CI' Na" Ca*
Ca’*  ECs,
ECs.,
ECs; =0.0004[C1"]+0.004[Na "]+ @)
ECs., 0.012[Ca**1+0.085 (Adj.R* = 0.975)
&4 0~20cm TRLIRBZRBUFMERI ECs, HBERY
Table 4 Path coefficients of chemical properties to ECs.; of 0-20 cm soil extraction
Cl SO; Na' K* Ca** Mg*t
Cl 0.566* 0.053 0.292 -0.018 0.163 -0.076 0.981
SO; 0.390 0.077* 0.209 -0.016 0.136 —-0.054 0.743
Na* 0.556 0.054 0.298* -0.019 0.138 —-0.070 0.957
K" 0.336 0.039 0.181 -0.031* 0.080 —-0.044 0.561
Ca** 0.426 0.048 0.189 -0.011 0.217* —-0.070 0.799
Mg** 0.534 0.052 0.259 -0.017 0.190 —0.080* 0.937
* 5
&5 20~40cm L EHRFRBUF R ECs, HIBRERE
Table 5 Path coefficients of chemical properties to ECs.; of 20-40 cm soil extraction
Cr SO; Na' K" Ca** Mg**
ClI’ 0.295* —-0.003 0.578 —0.025 0.226 —-0.096 0.975
SO; 0.158 —0.006* 0.356 —0.016 0.129 —0.046 0.575
Na* 0.283 —-0.003 0.603* —-0.026 0.168 —0.080 0.945
K" 0.159 —-0.002 0.339 —0.046* 0.081 —0.046 0.485
Ca* 0.212 —-0.002 0.322 -0.012 0.315* -0.104 0.730
Mg** 0.255 -0.002 0.430 -0.019 0.295 —0.112* 0.847
5 20 ~40 cm LQMEG)H, CI'v Na's Ca®" B 7R E AL
ECs.y 3 mg/L; ECs.; 0N 50 1 KB IR T %,
Na' Ca® CI Mg* K° SO K' SO A7 mS/em; SAR HENL B LL, TCEN.
0~20cm 0.145 20~
ECs, 40 cm 0.181
EC;s,
Mg?* CO;
EC,, HCO*
ECs, CO; HCO;
Na" Ca® CI'  ECsy P
ECs, Na" ClI' Ca ECs.; 3
ECs,
ECs., Na" CI' Ca* 22
20~ 40 cm ArcGIS
ECs, ECs; pH SAR
ECs.; = 0.0004[CI" ]+ 0.004[Na" ]+ 3) > ECs,
0.0099[Ca*"]+0.0915 (Adj.R* = 0.966) 5 (142
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6 pH
pH 5 41421 SAR SAR
5 6 ECs,
6 RESHETMMRER XWX
Table 6 Cross-validation of Kriging interpolation error
(cm)
0~20 ECs., -0.083 1 1.693 4 2.402 1 -0.044 1 0.746 6
pH -0.000 2 0.279 7 0.260 9 —-0.000 9 1.072 0
SAR 0.5377 7.014 2 11.3102 -0.004 9 0.782 4
20 ~ 40 ECs, 0.044 4 1.093 9 1.506 2 -0.048 0 0.8336
pH 0.000 4 0.277 4 0.260 6 0.001 7 1.064 6
SAR 0.586 4 7.1652 10.325 6 -0.023 1 0.9820
ECs. ( 2 0~
20 cm ECs., 20 ~ 40 cm
EC5;] 20~40 cm
[39]
0~20cm ECs.;
20 ~ 40 cm ECs
0~20cm SAR pH
20 ~
40 cm
2 20 ~ 40 cm pH SAR
0~20cm pH
8.5 SAR
[43] pH
[41]
0~ 20 cm 20 ~ 40 cm
3
SAR ( 2 0~ 1)
20 cm SAR Cl' Na'
20 ~ 40 cm SAR pH 0~20cm ECs.; SAR
0~20cm 20 ~40 cm pH
SAR SAR
0.7
0~20 20~40cm ECs,
0 ~ 20 cm Cl' Na" Ca™ ECs,
pH SAR 0.145 0.181
20 ~40 cm pH SAR ECs
CO;>  HCO;

http://soils.issas.ac.cn



998 49

sl

P 7
~BHE S HAZ

ECs., 2

AP
x;% | 4R 0.
FlE £ 44 =§§ g? 15 18.1~8.2
pH 020cm  mmis g CBAESH g8
 §.8-9.1
pH 20~40cm mm9.1~9.4

>» -

& 3] :I(])i ~1.4612
*BAIE S5 mm 3 6-788
78 .
SAR 20~40cm W |6

» -

oA

B2 EFE0~20. 20~40 cm +/F+IFRIER ECs.n pH K SAR M= [EEES 5 E
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On Chemical Parameters Characteristics of Salinity Soil on County
Scale in Yellow River Delta

JIANG Mingliang'*, CHEN Xiaobing®', SHAN Jingjing’, GUO Jianging®, SUN Yunpeng®*,
ZHAO Lingyun’, XU Ligang'
(1 Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China; 2 Key Laboratory of
Coastal Environmental Processes and Ecological Remediation, Chinese Academy of Sciences, Yantai, Shandong 264000, China;

3 School of Environmental Science and Engineering, Chang’an University, Xi’an 710000, China; 4 Institute of Soil Science,
Chinese Academy of Sciences, Nanjing 210008, China; 5 Tianjing TEDA Group Co. Ltd., Tianjing 300457, China)

Abstract: Kenli County, located at Yellow River Delta, has abundant land resources but with low utilization rate due to the
serious inhibition of stern soil salinization which leads to great spatial variation of soil physical and chemical properties. This
paper studied systematically the path relationships between soil salt and chemical parameters and the spatial variation
characteristics of salinity parameters of 0-20 cm and 20-40 cm soils in Kenli County by the methods of field soil sampling and
laboratory chemical analysis. The results showed that salinity of 0—20 cm soil was higher than that of 20—40 cm soil. Except for
pH, the variation coefficient of the other studied chemical parameters of the two layer soils were all above medium variant. CI",
Na® and Ca®" had significant linear correlation with electrical conductivity (ECs.), indicating they were the direct influential
factors on soil salinity. 0-20 cm soil showed strong salinization and sodication along the costaline, both ECs.; and SAR of 20—40
cm soil were less than topsoil, meaning less soil salinization and sodication. pH in 0—20 cm soil was higher than that of 20-40 cm
soil, meaning higher alkalization. The above results can provide not only reliable data bases and empirical formula for soil salinity
study but also scientific basis and theoretical guidance for soil salinization control in Kenli County.

Key words: Kenli County; Soil saline chemical parameters; Classical statistics analysis; Spatial variation

http://soils.issas.ac.cn



