50 5 Vol. 50 No. 5
2013 9 ACTA PEDOLOGICA SINICA Sep. 2013
DOI: 10. 11766 /trxb201304280209
%
12 2 3% 1 42 23 23
(1 264025)
2 264003)
(€ 264003)
4 264005)
NN )EM38
0.8
-0.2 0.2 ° o
25% ~75% o
4 °
5.54% 11.93% 42 °
EM38 ; ; ;
S151.9 A
)
N 50% N
3
" EM38
C )
) (EM38 )
C )
46
. EM38
741 4
.10 3 EM38
>, EM38 (
* ( ) (200903001) - (201105020) (41271236)
T E-mail : xbchen@ yic. ac. ¢n
(1989—) o E-mail: 596012314@ qq. com

12013 -04 -28; 12013 -06 - 19



892 50
20m 8 m GPS
o EM38
EM38 EM38 - MK2
1 EM38
0.375 m.0.75 m.
1.1 1.5m o
(37°45°58.7" N 118°58" Co
40.1" E) «C ). . .
6—8 .
3.22, 1.3
SPSS 18.0 o GS
o 1.6 ~2.4 m +7.0 ArcGIS
24.63 g L' 167.5 ¢ 9.3 Kriging
L-!
1.2
2
4 hm® 2012 4
2012 10 4 2.1
V7 .10 3 EM38 EM38 SPSS 18.0
270 1.
1
Table 1 Statistical feature parameters of electrical conductivity at different layers
Minimum Maximum Mean Coefficient of variation
Soil layer Skewness Kurtosis
(mSm™) (mSm~") (mSm~") (%)
() Surface(spring) 64. 00 932.0 311.3 1. 036 0. 688 63. 06
() Middle(spring) 84. 00 860. 5 342.8 0.761 -0.113 52.20
() Bottom(spring) 54. 00 732.0 341.2 0.374 -0.304 41.28
() Surface(summer) 61.00 682.0 265.2 0. 668 0. 167 47.10
() Middle(summer) 86. 00 824.0 328.8 0. 666 0.135 44. 47
() Bottom(summer) 108.0 889.0 367.5 0. 492 0. 045 39.28
() Surface(autumn) 66. 00 745.0 238.0 1.299 1. 808 52.42
() Middle(autumn) 89. 00 759.0 296.0 0.902 0.798 43.00
() Bottom(autumn) 106.0 716.0 340.0 0.414 -0.247 35.36




5 : 893
1
868 mS m ™'
10
o 0 ~ o 7_9
20% 20% ~50%
>50% 2 - 10
2.14 m
o o < <
o o 1
2.40 m,
o 3 o >0
o 7
12
SPSS 18.0
13
< < T
14 )
2
Table 2  Correlation coefficients and Duncan test value of electrical conductivity at different layers
) ) ) ) ) ) ) ) )
Soil 1 Surface Middle Bottom Surface Middle Bottom Surface Middle Bottom
o e (spring)  (spring)  (spring) (summer) (summer) (summer) (autumn) (autumn)  (autumn)
() Surface(spring) 1 0. 136
() Middle(spring) 0.971** 1 0. 068
() Bottom(spring) 0.814**  0.918** 1 0. 028
() Surface(summer) 0. 139 1 0.018
() Middle(summer) 0.0169 0. 965 ** 1 0. 004
() Bottom(summer) 0.204" 0.9337* 0.963** 1 0. 001
() Surface(autumn) -0.144" 1
() Middle(autumn) -0.175** 0.967** 1
() Bottom(autumn) —-0.203*" 0.9337%  0.941** 1
oE p<0.05 KKk p<0.01 o T Notes:

* shows that the difference is significant at the level of p <0.05 %% shows that the difference is significant at the level of p <0.01. Lower left part

shows relationship values and the upper part shows sig T test
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Table 3 Semivariogram models for electrical conductivity at different layers
C, Cy+C /
Soil layer Theoretical model Nugget (g kg ™')? Sill(g kg ™')? Nugget /Sill(%) Range (km) R?

() Surface(spring) Spherical model 0.122 0.422 0.712 0. 626 0. 809
() Middle(spring) Spherical model 0. 056 0.304 0.817 0. 633 0. 834
() Bottom(spring) Spherical model 0. 109 0.219 0.502 0. 646 0. 866
() Surface(summer) Spherical model 0. 106 0.270 0. 608 0. 663 0. 802
() Middle(summer) Spherical model 0.074 0.228 0. 675 0. 653 0. 830
() Bottom( summer) Spherical model 0. 044 0.184 0. 761 0. 700 0. 870
() Surface(autumn) Spherical model 0. 086 0.252 0.723 0. 646 0. 898
() Middle(autumn) Spherical model 0. 094 0.254 0. 630 0. 631 0.901
() Bottom(autumn) Spherical model 0.084 0.272 0. 689 0. 666 0. 941

C,/(C, +C) >75% 0,

o <25% o

; 25% ~T15%
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Fig. 1 Kriging interpolation diagrams of conductivity and plant growth

4

Table 4  Statistics of proportions of various grades of salinization in different soil layers (%)

(D) (D) ) ) (GD)

(D) ) ) )

Surface Middle Bottom Surface Middle Bottom Surface Middle Bottom
Soil-salinity-class
(spring) (spring) (spring)  (summer) (summer) (summer) (autumn) (autumn)  (autumn)
None salinity 5.54 1.59 0.26 5.75 1.71 0. 00 11.93 3.94 1.55
Mild salinity 45.98 36. 69 29.24 59. 86 35.54 21.73 67.56 42.13 29. 54
Moderate salinity ~ 43. 54 56.26 68. 69 34.39 57.31 74.09 20.51 53.21 65.51
Severe salinity 4.95 5.46 1.81 0.00 5.44 4.18 0. 00 0.72 3.40

© 1994-2014 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig.2 Spatial distribution of grades of salinization in different soil layers
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TEMPORAL-SPATIAL DISTRIBUTION OF SOIL SALT IN
COASTAL COTTON FIELD SOIL

Sun Yunpeng' > Chen Xiaobing”*"  Zhang Zhenhua' Wu Congwen'? Yan Kun’® Zhang Lihua®’
(1College of Geography and Planning of Ludong University Yantai Shandong 264025 China)
(2 Yantai Institute of Coastal Zone Research ~Chinese Academy of Sciences Yantai Shandong 264003 China)
(3 Key Laboratory of Coastal Zone Environmental Processes Yantai Institute of Coastal Zone Research
Chinese Academy of Sciences Yantai Shandong 264003 China)
(4 Institute of Life Science of Yantai University Yantai Shandong 264005 China)

Abstract Using a portable Geonics EM38 electromagnetic soil conductivity meter electrical conductivity of an ex—
periment field at the Yellow River delta was measured in spring summer and autumn to. Study the temporal-spatial distri—
bution of soil salt . With the help of classical statistics and geostatistics analysis was performed of the measurements. Re—
sults show that the correlation coefficients were all higher than 0. 8 and hence in the category of strong correlation while
horizontally they were in the range of —0.2 ~0.2 and the hence in the category of weak correlation. Soil salt was found
to be accumulated in the bottom soil layer. Comparisons of coefficients of variation indicate that among the data collected
at the same time the variation was the highest in the surface layer and the lowest in the bottom layer. Semi-variance anal-
ysis shows that the nugget/sill ratios of the soil layers were all in the range of 25% ~75% . Spatial distribution of salt ten—
ded to be moderate in spatial correlation. Spatial interpolation diagrams were formed after values were assigned to cotton
growth and the diagrams of the same season were compared. Soil salinity was sorted into four grades. Proportion of each
grade of soil salinity in the grid interpolation of the re-sorted salinity grades was calculated and shows that the proportion
of non-salinized soil has increased from 5. 54% to 11. 93% in the surface soil layer and that of slightly salinized soil in—
creased by 40% .

Key words The data of EM38; Salt; Temporal-spatial distribution; Salinity



