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n
Vi —§“i¢(||x‘xi”)’(’ =1,,n) CI> HCO,> SO>
#(),t =0 5 Na' > Ca®" > Mg*" >
|||| a K" ) Cclr
Na
‘xi
2 Na" CI’ pH
(CV)
2.1 pH CV=0.1 0.1<CV<l
(D Cv=1 [24]
9.24 g/kg 59.90 g/kg 1.04 ~1.53
0 0.27 ~1.52 Na®
221 1.53 HCO, 027 Na'
el K" Ca¥ Mg CI' SO> pH
F1 TEHS. pH EREBFHHERESR TS
Table 1 Descriptive statistics of soil salt, pH and base cations
#Hh4r (g/kg) 0.00 59.90 9.24 11.09 1.20 123.04 2.12 5.92
pH 7.67 11.60 8.56 0.65 0.08 0.42 1.84 5.13
K'(mg/g) 0.00 3.35 0.63 0.87 1.38 0.75 2.34 5.14
Na'(mg/g) 0.00 16.91 3.21 4.90 1.53 24.02 2.10 3.29
Ca'(mg/g) 0.11 12.08 2.78 2.90 1.04 8.38 1.65 3.24
Mg**(mg/g) 0.04 437 1.02 1.28 1.26 1.64 1.45 1.16
Cl (mg/g) 0.29 30.69 5.90 8.96 1.52 80.31 2.03 3.34
HCO; (mg/g) 0.45 1.19 0.76 0.20 0.27 0.04 0.72 0.35
SO; (mg/g) 0.00 2.02 0.39 0.57 1.47 0.33 1.73 2.07
2.2 pH pH
pH
Fz2 1TEHS. pH EREBSTFHEEET XIGIELE
Table 2 Results of radial basis cross-validation of soil salt, pH and
2.1 pH base cations
90 ME RMSE
5 (wkg) 222,01 0023 0.436
10 pH 4512 0.008 0.356
k=10 K'(mg/g) 451.3 0.009 0.824
ArcGIS10.0 Na'(mg/g) 133.6 0.012 0.348
Ca® (mg/g) 451.3 0.065 0.284
(ME) 0 CI(mg/g) 189.4 0.036 7.607
(RMSE) HCO; (mg/g) 450.3 0.001 0.215
pH ( 2 SO% (mg/g) 451.3 —0.016 0.607
2 ME RMSE
K* CI° RMSE 2.2.2 pH
(D
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ClI
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3 pH
Moran’s I 0.124 0.118 0.190 0.196
0.087 0.135 0.192 0.339 0.115
pH

#z3 TEHSE=.pH SHREBTHEZRESEEN
BMIWER
- Table 3 Moran’s Indexes and significance test results of soil salt
content, pH and base cations

Moran’s | P
0.124 0.010
pH 0.118 0.010
pH pH Ca® 0.190 0.001
pH cl 0.196 0.001
pH (D 7.7 ~ HCO; 0.087 0.063
8.3) K 0.135 0.001
6 Mg** 0.192 0.003
Na' 0.339 0.043
5 SOy 0.115 0.001
(84~8.9) P<0.01 0.01
(9.0 ~ 10.0) pH
Moran’s I ( 2
K' o Na' (G 12.43 ~ 14.05 km
6 K~ Na' pH
38.35 ~ 39.25 km
K
13.62 ~ 14.43 km
Ca2+
K Na’ 31.35 ~ 32.12 km
Na* 21.58
cr ( 1 cr ~22.01 km
Mg** 39.56 ~
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Fig. 2 Variation of Moran’s I coefficient with distance
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pH Pearson Na K
( 4 Na" K’ ClI (P<0.01) K" CI'
Cl SO (P<0.01) Ca* (P<0.01) Mg* SO
Mg** (P<0.05) pH (P<0.01) Ca’"
k4 TEHRSEE. pH 5EEE THI Pearson XS
Table 4 Pearson correlation analysis of soil salt, pH and base cations
pH HCO; Cl Ca** Mg** SO} K Na*

pH 0.200 1
HCO; -0.090 0.100 1
Ccrr 0.658™ -0.176 -0.174 1
Ca> 0.460" -0.070 -0.028 0.412° 1
Mg** 0.422" -0.030 0.013 0.428" 0.831" 1
SO; 0.550"" 0.044 0.065 0.530™" 0.624™ 0.887" 1
K* 0.580™" -0.093 -0.108 0.960™" 0.499" 0.523" 0.598" 1
Na* 0.598™ -0.221 -0.205 0.953™ 0.347 0.216 0.273 0.889" 1
ok P<0.01 * P<0.05
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Spatial Heterogeneity of Soil Salinity, pH and Base Cations in
Keriya Oasis of Xinjiang

Asigul MUSA" 2, Abdulla ABLIZ" 2, Wahap HALIK"*", Ilyas NURMEMET?> >,
LU Longhui*”, Polat MUHTAR"-*

(1 College of Tourism, Xinjiang University, Urumqi 830049, China; 2 Key Laboratory of Oasis Ecology, Ministry of
Education, Xinjiang University, Urumqi 830046, China; 3 College of Resources and Environmental Sciences,
Xinjiang University, Urumqi 830046, China)

Abstract: In this paper, the spatial distribution characteristics of soil salinity, pH value and soluble salt ions in the Keriya
Oasis were analyzed using spatial autocorrelation and radial basis function interpolation method. The results showed that saline
soil had a strong surface aggregation and alkalinity, and soil salt content increased gradually from south to north. The variation
coefficients of soil salinity, Mg®*, Na’, Ca?*, K* , Cland SO showed high variance, HCO; showed medium variance, and pH
showed low variance. The Moran’s I for soil salinity, pH and base cations were lower than 0.4, indicating these variables were low
spatially clustered and autocorrelated. Strong positive correlations were observed between soil salinity and Na*, K*, CI", SO}
(P<0.01), indicating that saline soils are mainly composed of chlorate and sulphate. There was moderate positive correlation
between soil salinity and Ca>* and Mg®" contents (P<0.05). Soil pH had very weak correlations with soil salinity and soluble ions.
The above results provide scientific basis for the rational exploitation of water resources and the sustainable development of oasis
agriculture, and are helpful to the decision support for the improvement of saline soils and the prevention and control of
desertification.

Key words: Soil salinity; Base cations; Spatial heterogeneity; Keriya Oasis
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