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Spatial variability and distribution pattern of soil salinity factors
in topsoil of farmland in Yanqgi Basin, Xinjiang

WANG Wei-wei' , Mamattursun - EZIZ" | Atiyagul - RIXIT', Anwar - MOHAMMAD’
(1. College of Geographical Science and Tourism, Xinjiang Normal University, Urumgi, Xinjiang 830054, China;
2. Xinjiang Laboratory of Lake Environment and Resources in Arid Zone, Xinjiang Normal University, Urumqi, Xinjiang 830054, China;
3. College of Chemistry and Chemical Engineering, Xinjiang University, Urumgqi, Xinjiang 830046, China)

Abstract: A total of 195 soil samples from farmlands were collected from Yanqi Basin, Xinjiang and soil pH
value, salt content and electrical conductivity ( EC) were measured. Geostatistics and spatial autocorrelation method
were used to quantitatively analyze the spatial heterogeneity and distribution pattern of soil salinity, and the risk as-
sessment was conducted based on salinity. The results indicated that; (1) pH of farmland soil varied less than 10%
in Yanqi Basin, indicating mild spatial variability ; electrical conductivity varied vigorously with a variation coeffi-
cient of 1.102; the variation in salinity was moderate. (2) Through Kriging spatial interpolation, the soils with high
salinity and conductivity values were distributed in the low-lying areas on the lakeshore of Bosten Lake and in the
farmland soils in the south of Hejing County, mainly along the river. The high pH value areas were mainly distribu-
ted in the farmland in the northern part of the lakeshore wetland southwest of Bosten Lake, and were distributed
stepwise from south to north. (3) Moran’s I of soil pH, conductivity, and salinity ranged from —0.0494 to 0.2585,
—-0.0627 to 0.1406, and —0.0624 to 0.0702, respectively and the variation range of conductivity and salinity was

narrow. Soil pH and electrical conductivity showed similar Moran’ s I with increasing spatial distance. (4) The
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farmland soil in the study area was dominated by non-salinized soil and mild salinized soil. It is found that the prob-

ability distribution of soil salinity at different levels of salt content is very useful for risk analysis and evaluation of

soil salinization of farmland.

Keywords: topsoil of farmland; soil salinity factors; spatial variability; distribution pattern; Yanqi Basin
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Fig.1 The location of the Yanqi Basin and sampling location
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Table 1  Statistical analysis of soil pH, electrical conductivity and soil salinity in the study area
Geit{H WAME S BRI bRER BRARK WE iz oIS
Statistic Min. Max. Mean St. D cv Skewness  Kurtosis Distribution
pH 7.90 9.50 8.56 0.31 0.036 0.134 -0.33 1EZ43 i Normal
2R EC/(mS - em™) 0.06 3.47 0.49 0.54 1.102 2.29 6.5 X HoM i Logarithmic
it Salinity/ (g - kg™') 0.60 54.00 6.18 10.01 0.617 2.91 8.56 X537 Logarithmic

®2 HRRIEpHERSEMSHRENFHTERYLBMERSY

Table 2 Types and model parameters of semi-variance of soil pH, electrical conductivity and salinity in the study area

Y-
2SS

2 iS¢ BHE/km

geitH AR i E . %z RERE A4
Statisi Best_fitt del  Nugset C Sill Nugget effect Range RSS 5 D
tatistic est-fitting mode ugget L, CO+C C”/( CU+C) a R
pH (& TEBUHEAY Exponential — 0.023 0.065 0.648 5.997 7.994x107>  0.729 1.936
Hi ERICEE i

EC /(mS - em™) Fxponential 0.015 0.103 0.854 0.084 3.85x10 0.576 1.965
frthit R
P T 0.023 0.081 0.704 1.949 9.82x107° 0.853 1.895

Salinity /(g - kg™') Gaussian
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Fig.2 Semi-variance of soil pH, electrical conductivity and soil salinity
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Fig.3 The dependency pertinence of soil pH, electrical conductivity and salinity
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Fig.5 The probability of spatial distribution of soil pH, electrical conductivity and salinity in Yanqi Basin
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Fig.7 Probability distribution of soil salinity at different levels in Yanqi Basin
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