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Analysis of spatial distribution pattern of vegetable soil properties based on Moran's /

WANG Qiang', ZHENG Meng-lei', YE Zhi—shan', YANG Shan—lian', MA You—hua*

(1.School of Resources and Environment, Anhui Agricultural University, Hefei 230036, China; 2.Institute for New Rural Development,
Anhui Agricultural University, Hefei 230036, China)

Abstract: To explore the influence of open vegetable field and greenhouse vegetable field planting patterns on the spatial distribution
pattern of soil properties at spatial and temporal scales, Moran” s I spatial analysis method was used to study the spatial autocorrelation
between 375 topsoil samples collected in 2017 in Feidong County from Anhui Province, open vegetable fields data from 2016, and
greenhouse vegetable fields data in 2019. The results showed that the shorter the planting time of the open vegetable fields, the higher the
average value of total nitrogen and available potassium. The shorter the planting time of greenhouse vegetable fields, the higher the value of
organic matter, total nitrogen, available phosphorus, available potassium and pH. These index values of soil properties included the organic
matter, total nitrogen, available phosphorus, and pH of open vegetable fields in the study area and were lower than that of greenhouse
vegetable fields, except for available potassium. The closer the distance to the town, the higher the soil organic matter, total nitrogen
content, and pH; this showed a downward trend as the distance increased. The spatial density of the two vegetable fields was positively
correlated with the spatial distribution of organic matter and total nitrogen, negatively correlated with the spatial distribution of available
phosphorus and available potassium, and negatively correlated with the spatial distribution of pH in the soil. Based on these results, the soil

property index values of the two vegetable fields can be identified as significantly different due to the influence of planting time and
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distance from the town. Driven by economic interests, the planting time of greenhouse vegetable fields is shorter but the soil nutrients

accumulate faster. The distribution density of vegetable fields influences the spatial distribution pattern of soil properties. The planting of

vegetable fields has a certain correlation with soil acidification and nutrient accumulation. Through Moran’ s I spatial analysis, the

regionalized management of the vegetable production area can be realized, providing a basis for further analysis of the diffusion evolution

mechanism of soil properties.

Keywords : Moran s I; open vegetable field; greenhouse vegetable field; non—point source pollution; spatial distribution pattern
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Figure 1 Spatial distribution of vegetable planting types
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Table 1 Analysis of raw sampling data

ARk H/ME RME R SRIE i 22 it L 358

Variables Min Max Mean Median Standard deviation Skewness Kurtosis
HHLJFR Organic matter/(g-kg™) 16.23 28.34 22.16 22.67 2.74 0.25 233
42 Total nitrogen/(g-kg™) 0.85 1.68 1.23 1.21 0.17 0.46 3.38
A7 %0 Available phosphorus/(mg-kg™) 7.31 36.06 18.17 17.66 5.33 0.65 3.32
M Available potassium/(mg-kg™) 78.83 181.77 12037 118.70 21.34 0.53 2.65
AT pH 5.43 7.03 6.12 6.09 0.29 0.37 3.03

R2 AEIWEERTIEEEERTHE
Table 2 Average value of soil properties in different town distance

BRI 25 o A LT g 150 Available AR Available TR %
Distance from town/km Number  Organic matter/(g-kg™) Total nitrogen/(g-kg™) phosphorus/(mg-kg™) potassium/(mg-kg™") pH
0~0.5 71 22.89 1.29 16.30 114.45 6.21
0.5~1.0 76 22.59 1.26 17.26 113.94 6.22
1.0~1.5 90 23.00 1.28 17.82 120.62 6.14
1.5~2.0 56 22.09 1.19 19.85 120.41 6.06
2.0~2.5 40 21.07 1.10 21.29 132.36 6.05
>2.5 42 19.53 1.15 18.47 129.87 6.01
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Table 3 Statistics of average soil properties content of different vegetable planting types and different planting years

FHHEAFFR (a)/

Rl i HiA ﬁ’rﬂ{ﬁi‘ Organic) %%?Total nitr;)gen fﬁﬁﬁ? Av?ilable ﬁﬁi%’? Av(ailable T
Planting types Planting years(a)/ Area/hm? matter(mean+SD)/ mean+SD )/ phosphorus(mean+  potassium(mean+ pH(mean+SD)
° . (g-kg™) (g-kg™) SD)/(mg-kg™) SD)/(mg-kg™) -
sample size
RS H (1~10)/161 504.43 21.18+1.84 1.24+0.13 15.39+4.59 121.55+21.47 6.02+0.25
Open vegetable fields —(10_20)2203 455461  20.57+1.68 1.2320.12 14.27+6.13 120.26+19.9 5.98+0.26
(20~30)/17 31.48 22.33+0.47 1.23+0.07 13.99+1.81 97.29+14.48 6.54+0.26
Bt (1~10)/1822  1017.15  21.50+1.79 1.28+0.15 15.76+5.33 116.94+17.5 6.10+0.31
Greenhouse
(10~20)/90 49.33 21.07+1.25 1.25+0.11 14.31+4.49 115.97+15.25 6.00+£0.19

vegetable fields
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Figure 3 Kernel density distribution in open vegetable fields and greenhouse vegetable fields
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Table 4 Global Moran's I values of different soil nutrients

A 42 J7) Moran s I{H p
Variables Global Moran's I values
A HLJE Organic matter 0.802 4 75.166 6 0.001
4 Total nitrogen 0.7930 734151 0.001
H %W Available phosphorus 0.758 4 69.2912 0.001
HAET Available potassium 0.938 1 84.9368 0.001
pH 0.765 5 74.398 4 0.001
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Table 5 Bivariate local Moran’s I values

skt Bivariate Local Moran's I values A
Varabies R FFH S e P
Greenhouse vegetable fields ~ Open vegetable fields ~ Greenhouse vegetable fields  Open vegetable fields

LT Organic matter 0.075 1 0.104 1 10.014 9 13.654 4 0.001
4% Total nitrogen 0.133 4 0.1770 17.390 6 23.047 6 0.001
A5 % Available phosphorus 0.042 5 0.021 6 5.498 8 29383 0.001
HELER Available potassium -0.105 9 -0.102 1 ~14.069 9 -13.2554 0.001
pH -0.0211 -0.261 0 -2.7747 -31.5720 0.001
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Figure 4 Bivariate local Moran's I distribution of soil nutrients in open vegetable fields
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Figure 5 Bivariate local Moran's [ distribution of soil nutrients in greenhouse vegetable fields
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