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Spatial Variability Response of Farmland Soil Organic
Matter and Total Nitrogen to Sampling Grain Size

Chen Tao Chang Qingrui Liu Zhao Zhao Yeting Liu Jing
(College of Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; To effectively reveal scale effect of soil attributes and provide information for sampling design,
the spatial variability response rules of soil organic matter and total nitrogen to sampling grain size were
identified by spatial autocorrelation, semi-variogram and fractal dimension in Loess Plateau, China. The
results showed that the average content of SOM and STN were 14. 79 g/kg and 0. 78 g/kg, respectively.
With the sampling grain size increasing, the coefficient of variation of SOM had basically not changed,
but that of STN showed a gradually elevated trend. In addition, the spatial autocorrelation of SOM and
STN was weakened and their spatial variability from random factors became much stronger. Meanwhile,
the relationship between spatial variability and sampling grain size was not linear, but a reverse “U” type
changing trend. The spatial distribution of SOM and STN concentration exhibited higher in the north and
lower in the south of study area. SOM content was at the mid-low level, but STN content was under the
normal level which led to much more nitrogen needed in the future.
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Tab.2 Descriptive statistics of SOM and STN contents at different scales
¥E I /ME SN i 22
i H REE S R K % i 2 I 2
/g-kg ™! /g-kg™! /g-kg™! /gkg ™!
Scale —0 14.79* 0.97 32.00 5.75 38. 88 0.09 2.78
Scale — 1 14.31° 0.97 30. 50 5.41 37.81 -0.13 4.34
Scale —2 14.23* 1.70 30. 80 5.56 39.07 -0.18 3.68
Scale — 3 13.97* 1.70 29. 80 5.33 38. 15 -0.37 3.84
Scale —4 13.82* 1. 80 28. 80 5.13 37.12 -0.55 4. 04
SOM Scale —5 13.94* 1. 80 30. 10 5.39 38. 67 -0.69 4.22
Scale —6 13.72*° 2.10 28.30 5.06 36. 86 -0.73 4. 44
Scale —7 13.78* 1.70 29.90 5.33 38.70 -1.02 5.35
Scale — 8 13. 64 1.70 28.30 5.02 36. 80 -1.27 6.21
Scale —9 13.77* 2.10 29. 60 5.15 37.42 -0.51 4.04
Scale — 10 13.67° 1.70 28.50 4.96 36.28 -1.27 5.64
Scale —0 0.78* 0. 06 1.50 0.24 30.77 0.42 0. 82
Scale — 1 0.79* 0.12 1.48 0.23 29.11 0.63 1.30
Scale —2 0.79* 0.11 1.50 0.24 30. 38 0.59 1.36
Scale — 3 0.77* 0.12 1.42 0.22 28.57 0.41 0.72
Scale —4 0.78* 0.15 1.48 0.24 30.77 0. 89 2.25
STN Scale —5 0.56" 0.01 1.21 0.22 39.29 0.16 0.87
Scale — 6 0.55" 0.01 1.22 0.23 41. 82 0. 66 2.43
Scale —7 0.52"% 0.01 1.15 0.22 42.31 0.58 2.02
Scale — 8 0.52" 0.01 1.21 0.23 44.23 0. 60 1.98
Scale —9 0. 49" 0.01 1.02 0.22 44.90 0.57 3.04
Scale — 10 0.48° 0.01 1. 10 0.22 45.83 0.71 3.34
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Fig.2  Scatter diagram of variation coefficients between

SOM, STN and scale
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Tab.3 Moran’s I values of SOM and STN at different scales

i H Scale — 0 Scale — 1 Scale — 2 Scale — 3 Scale —4 Scale —5 Scale — 6 Scale —7 Scale — 8 Scale—9  Scale — 10
SOM 0.58" " 0.52"~ 0.49" " 0.44" " 0.46" " 0.43" " 0.45" " 0.43" " 0.34"" 0.28"" 0.33" "
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Tab.4 Semi-variogram and fractal dimension of SOM and STN at different scales

Co/(Cy +C)

i [{ ROBE LA 1T Co Cy+C . R /m P R R F Fy
Scale —0 E 0. 046 0 0.4150 11.08 633 000 0.939 169. 33 1. 829
Scale — 1 E 0.053 8 0.338 6 15.89 633 000 0. 967 322.33 1. 856
Scale —2 E 0.057 9 0.367 8 15.74 633 000 0.971 368. 31 1.854
Scale -3 E 0. 065 8 0.3416 19.26 633 000 0. 964 294. 56 1.876
Scale —4 E 0. 066 2 0.209 4 31.61 305 700 0. 965 303.29 1. 880

SOM Scale —5 E 0.077 1 0.3292 23.42 572 400 0.953 223.04 1. 886
Scale —6 E 0.063 7 0.256 4 24. 84 428 400 0.973 396. 41 1.874
Scale —7 E 0.089 5 0.394 0 22.72 633 000 0.936 160. 88 1. 891
Scale —8 E 0.093 2 0.3104 30. 03 633 000 0.939 169. 33 1.916
Scale —9 E 0.079 8 0.288 6 27.65 633 000 0. 823 51.15 1.912
Scale — 10 E 0.079 5 0.388 0 20. 49 633 000 0.918 123. 15 1. 881
Scale =0 E 0.0118 0.053 8 21.93 633 000 0. 877 78. 43 1.901
Scale — 1 E 0.0104 0.0457 22.76 633 000 0. 948 192.70 1.897
Scale —2 E 0.0115 0. 046 1 24.95 633 000 0.937 163. 60 1. 905
Scale -3 E 0.0113 0.0397 28. 46 633 000 0. 964 267.78 1.916
Scale —4 E 0.0108 0.0375 28. 80 500 700 0.971 334.83 1.901

STN Scale -5 E 0.016 1 0.047 1 34.18 633 000 0.904 103. 58 1.930
Scale —6 E 0.017 1 0.0343 49. 85 270 300 0. 949 204. 69 1.928
Scale —7 E 0.017 1 0.0392 43.62 353700 0.972 381. 86 1.922
Scale -8 E 0.018 6 0.056 5 32.92 633 000 0. 834 55.27 1.928
Scale —9 E 0.0154 0.042 9 35.90 342 600 0.932 150. 77 1. 898
Scale - 10 E 0.0153 0.067 2 22.77 633 000 0.944 185. 43 1. 889
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