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Abstract: Spatial variations of soil organic matter, available nitrogen, phosphorus, potassium alkali—hydro nitrogen and soil salinity were
discussed by the means of classical statistics and geostatistics in Land Development Project Phase II of Xinhu Town in Hekou District,
Dongying City. Spatial interpolation results of organic matter under different sampling density were analyzed and compared and the
interpolation accuracy was tested with the root mean square error and correlation coefficient, in order to determine the appropriate sampling
density of organic matter in saline land. The results showed that, the coefficient variation of available K was 18.4%, which belonged to the low
degree of variation. The coefficient variations of organic matter, alkali—-hydro nitrogen, available phosphorus, soil salt were between 57.4% ~
76.9%, which belonged to the moderate variation. All the soil properties of the study area had good spatial structure, and showed some spatial
autocorrelation.The spatial variability of organic matter and available potassium was related with the soil parent material, soil type and climate
conditions whereas the spatial variability of alkali-hydro nitrogen, available phosphorus, soil salt was related with the tillage and agricultural

fertilizer practices. As the sampling density increaseed, Kriging interpolation accuracy was improved. Proper reduction of the sample point
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density could meet the needs of the interpolation analysis. The accuracy analysis of spatial variability of soil nutrients was considered, and the

reasonable sampling number of soil organic matter in the study area was 111, with the reasonable sampling interval of 48 hm® and the

reasonable sampling unit of 692 m.

Keywords: saline—alkali land; spatial variability; geostatistics; optimal sampling density
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Figure 1 Distribution of soil sampling points in research area
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Table 1 Descriptive statistics characteristics of soil nutrition and soil salinity in research area

+ 3% )&k Variables  #%2/]MA Min WA Max {8l Mean WRifEZE SD i Skewness UEJE Kurtosis AR 2R CV/I% K-S K556 P
HHl/g kg™ 0.320 29.250 11.447 6.573 0.147 -0.639 574 2.265
DA A /mg - kg™ 1.500 130.200 37.015 22.689 0.965 1.172 61.3 2.986
R /mg - kg™ 0.120 24.540 5.122 3.160 1.135 2.666 61.7 1.712
A /mg - ke 77.130 214.250 132.619 24.451 0.316 -0.125 18.4 2.241
+HEL e ke 1.020 35.980 6.311 4.854 2.042 6.306 76.9 1.325
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Table 2 Semi-variogram and the fitting parameters of soil nutrition and soil salinity

Nuﬁﬁﬁzms Theiiﬁﬁ%odel Nu?if? \{Elue G Sill value 227 Rangefn P2 RSS I R Niit%ﬂfce
EEpIN BRAR IR 0.318 0.925 2 945 9.095x107 0.926 3438
BaRA Rk 0.255 0.410 30 390 1.15x107 0.551 62.20
AL BRAR B 0.309 0.482 3 160 7.817x107 0.904 64.11
BB FRERLAY 0.018 0.067 5070 1.686x10° 0.948 26.87

T FRERLAY 0.263 0.526 4 560 5.703x107 0.901 50.00

RI3 FRAHAZEETIEAENRTR BB LR REXSH

Table 3 Best fitted semivariogram models and corresponding parameters of soil organic matter in different sample values

IR B Yol fe HEA{H

AR /m

F/m PO Bz

Number ~ Theoretical model ~ Nugget value Sill value Major range Lag size Co/C+Cy RMSE LS
467 BRARALAY 0.37 0.73 2 508.67 416.11 50.31 6.108 0.687
326 BRRABI TR 0.39 0.76 2 580.95 379.57 50.79 6.285 0.650
228 FRERLAY 0.42 0.68 3072.26 431.85 62.39 6.277 0.558
159 BRARAE R 0.35 0.66 3 440.65 538.35 52.86 6.392 0.535
111 FRERAY 0.49 0.78 3 496.13 377.71 62.56 6.614 0.443
78 BRARALAY 0.51 0.89 3 485.81 504.07 57.02 6.852 0.423
55 BRI 0.45 0.83 627.90 96.47 53.86 7.492 0.366
37 BRPRAT Y 0.55 0.70 828.10 175.00 79.37 6.639 0.309
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Figure 2 Correlation between sample number and RMSE & r

(a)467 LA x (b)326 A~ R ()228 A~gki st x (4)159 A~ i i
S - | g - &
1 P i i i
0~6 0~6 [ 0~6 0~6
[ 6~10 16~10 [ 16~10 [ 16~10
0_2500 5000 m = }2:;3 0_2500 5000 m =i(5):%(5) 0_2500 5000 m =12:%(5) 0 2500 5000 m =}(5):é(5,
N 20~30 B 20~30 N 20~30 B20~30
()11 ALY x ()78 NS x ()55 R A x (h)37 AL x
™
.
o P 45 P15
3 10~6 ¥ ~ | ~
0~6 = 0~6 0~6
6~10 Q?(N)I(I)S 6~10 L 16~10
U 10~15 ~ [10~15 [0 10~15
0 2500 5000m g 930 0 2500 5000 m =15~20 0_2500 5000m o o™ o0 0_2500 5000m o 120
5030 20~30 20-~30 I 20~30

Figure 3 Soil organic matter spatial distribution in different sample numbers
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