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Spatial autocorrelation analysis on soil nutrient contents of plough layer

—A case from Guojia Town, Qinan County

CHEN Ying, FENG Ding-bang, CAI Li-qun, PEI Ting-ting
( College of Resources and Environment , Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: In order to explore the spatial distribution of soil nutrient content at Qinan County of Gansu Province, we

employed the method of spatial autocorrelation using software like GeoDa095i and ArcGIS. The results showed that: (1)

the spatial distribution of the soil nutrient elements in Guojia, QQinan County had a fixed spatial distribution rather than

random; (2) Under the rook weight matrix, global — type spatial autocorrelation analysis indicated positive spatial corre-

lations among soil organic matter, total nitrogen content, available phosphorus and available potassium content showed,

with the Moran’s I indexes being 0.3088, 0.0024, 0.2678, 0.2264, respectively. By contrast, negative correlation ex-

isted between total phosphorus and total potassium content, the Moran’s I values —0.0522 and - 0.2220, respectively.

(3) Local spatial autocorrelation analysis revealed a “high — high” and "low — low” concentrating pattern and a “low —

high” and “high — low” dispersing pattern for nutrients content, a “high — high” and “low — low” pattern for organic mat-

ter, total nitrogen, available phosphorus and available potassium, and a “low — low” pattern for total phosphorus.

Keywords: plough layer; soil nutrients; spatial autocorrelation; Guojia Town
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Fig.1 Schematic diagram of the target area and soil sampling sites
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Table 1 Soil nutrient contents of different villages

A LR g R ] el w% iﬂiéﬂz%ﬂ*

ﬁ‘ﬁ(ﬁL Organic matter .Total Total Totzfl Available Avaﬂa‘ble

Village Sgke D) mlroge;n] phospho_nlls pntassuir]n phosphnr_u]s potassmin]

/(g keg™") /(g kg™") /(g kg™") /(mg-kg™") /(mg-kg™")

TR Zhanghe Village 9.46 0.68 0.80 21.62 12.02 178.32
F 1A Shangehuan Village 9.60 0.71 0.75 21.82 12.28 167.21
RIEFT Zhuwan Village 11.52 0.77 0.76 21.36 12.67 191.34
PEILAS Xishan Village 11.52 0.71 0.77 20.95 15.04 211.89
ZEIEHT Cheping Village 12.04 0.68 0.82 21.69 12.86 186.75
BBYEHT Shaogou Village 9.32 0.72 0.80 20.87 12.08 168.45
W) Huaichuan Village 11.80 0.75 0.68 21.05 14.89 202.41
FERT Gaoya Village 10.96 0.84 0.78 21.08 15.32 185.65
BEYWR Duanpo Village 12.37 0.69 0.76 20.83 13.51 182.36
BT Huhe Village 11.62 0.70 0.69 20.99 12.83 198.17
FCEFFT Waping Village 10.19 0.64 0.68 20.77 12.44 212.04
ARUELAS Shaoju Village 9.86 0.68 0.68 19.80 10.69 174.43
ABEEFT Shaobu Village 10.46 0.74 0.74 22.56 12.31 174.11
XIEFT Liugou Village 10.12 0.88 0.80 20.56 16.79 184.68
WA Yingwa Village 13.03 0.80 0.73 19.25 13.40 185.08
TG {8FF Beihougou Village 11.91 0.81 0.84 22.63 10.37 170.47
%R AT Nuanquan Village 12.92 0.63 0.75 21.31 10.35 182.17
WETFAT Yaozi Village 10.23 0.85 0.74 21.60 10.75 179.52
RIHFS Songgou Village 9.89 0.79 0.75 21.43 12.89 175.20
HFHA Yueyang Village 9.63 0.85 0.76 21.29 13.06 209.53
0 JEA) Balong Village 12.57 0.76 0.82 22.12 11.96 205.68
M Diaowan Village 10.73 0.76 0.72 21.46 12.80 197.84
VA Sunpo Village 13.51 0.68 0.72 21.66 10.78 188.59
HFHF Guojia Village 13.41 0.82 0.88 21.83 10.77 177.17
1% 5K Luoquan Village 13.46 0.87 0.79 21.35 10.63 206.08
S EAT Yunwang Village 9.35 0.77 0.68 22.57 10.50 211.46
ekt Maxia Village 10.40 0.77 0.81 22.79 10.79 204.01
[%754F Chengou Village 9.34 0.66 0.75 22.06 12.77 230.85
XA Liuwan Village 12.38 0.75 0.75 21.85 12.63 213.88
Tl Xiashan Village 13.41 0.80 0.82 21.95 12.55 185.18
HHEFF Xubo Village 12.90 0.73 0.79 21.47 12.14 176.99
18K Wuduo Village 11.60 0.82 0.79 22.06 11.84 181.49
JEJIIHY Yuanchuan Village 11.86 0.78 0.83 20.46 11.85 190.67
FIAAS Siju Village 11.52 0.72 0.81 21.52 10.69 185.68
HE A Huaimiao Village 10.93 0.70 0.80 22.31 10.62 188.51
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Table 2 The Moran’s I index of the soil nutrient contents under different spatial weight matrix

ZA! AHLBT R s Exil AR AL
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rook 0.3088 0.0024 -0.0522 -0.2220 0.2678 0.2264
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Fig.2  Moran scatter diagram and LISA accumulation map of organic matter
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