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Abstract: We use 3487 surface soil samples, 35 soil profile samples, and 93 agricultural products and root soil samples obtained from
the southeastern Tarim basin, Xinjiang, northwestern China ( Ruoqiang County and Qiemo County, Bayingguo Mongolia Autonomous
Prefecture, and Minfeng County and Yutian County, Hetian Prefecture) to assess As contamination. Multivariate statistical analysis,
geostatistics, and global information system (GIS) techniques are used to study: the spatial distribution characteristics of soil As, the
effects of various agricultural products on As enrichment, and to compare the characteristics of the As content of agricultural products
and root soils in spatially significantly and non-significantly autocorrelated regions. The As content of soil samples were relatively low,
and the average As contents determined for agricultural land and non-agricultural land were 9.81 mg-kg™' and 7.94 mg-kg™',
respectively. We found that 568 surface soil samples (16.3% of all samples) had an As content that exceeded Xinjiang soil
background values (11.2 mg-kg™') and that five samples exceeded the risk screening values (25 mg-kg™'). The Moran’s indexes of
spatial autocorrelation were >0, and the main aggregation types of spatial autocorrelation of soil As were high-high and low-low types,
with the zone of the high-high type being mainly located in the agricultural land of each county. A GIS spatial distribution map showed
that the high value area of soil As content presented a flaky or island-like scattered distribution. The standard deviation ellipses showed
that the trend direction of soil As content in: Ruogiang County was from north to south, Qiemo County and Minfeng County were both
from southwest to northeast, and Yutian County was from northwest to southeast. The As content of the vertical profiles of the
agricultural land in Ruoqiang County fluctuated from the surface to depth, whereas those of other counties were relatively stable. The
As enrichment ability of crops was ranked as: root vegetables > walnuts > wheat > corn > red dates. The As contents of corn and red
dates showed a significant positive correlation with that of the root soil. There was no significant difference in the As content of

agricultural products between significant autocorrelation zones and non-significant autocorrelation zones, whereas there was a significant
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difference in the As content of root soils.

Key words: soil arsenic; spatial distribution; geostatistics;

characteristics of crop arsenic; southeastern Tarim Basin
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Table 2 Statistical analysis of arsenic contents in soil
N REIMH + brifEz i+ g B IR B 1 1
sty N FE BAR . i ;
&4 LI FEAEA /mg-kg ! /mg-kg ! CV/% HRENBA MU
B R A% b 1756 3.1~39.6 9.81 +3.24 33.0 504 5
‘ A T 1731 3.3~18.4 7.94+1.78 22.4 64 0
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HAoh A< FH Hh 755 3.5~31.6 9.78 +3.75 38.3 222 2
- AR FH b 535 3.5~14.3 7.31 £1.43 19.6 7 0
Y A< i Hh 85 6.6 ~16.0 9.51+1.71 18.0 12 0
A4 A Hh 388 5.9~14.5 8.81 +1.10 12.5 4 0
FHA A< A Hh 774 3.9~39.6 9.96 +2.81 28.2 227 3
A I 538 3.3~15.6 7.90 +1.44 18.2 18 0

A 3P - P b - 4805 e XU 45 4
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ﬁ&ﬁ‘fﬁ%ﬁm% AH 7 AR KL s 54, 209 &
1.5639 #(R* 20,955 ,P<0.05), l.ﬁfﬁl?ﬁ%ii%?’
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Fig. 2 Box-chart of soil arsenic content under different types

of soil, land use, and soil formation
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Fig. 4 Spatial distribution maps of soil arsenic content and standard deviation ellipses
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M HE R BT Z AR AR . A B (MF) A b 14
FIIH As BF B HEFE 7.6 ~8.4 mg-kg ™', 7E 0
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Table 3 Theoretical variogram model and related parameters of soil arsenic content
. Yol HAEMHE W4 2% y 2 )
b (c%(,{)a (o) [Cf(%ff’i) | ERkm RERHE S LR
RQ 6.39 13.28 0.48 98. 1 0.92 1. 600 SRAG
QME 6.18 12.94 0.48 7.8 0.92 1. 630 i e
QMW 0.55 1.17 0. 47 27.0 0.91 0.034 TR R
MFE 0.73 1.56 0. 47 62. 1 0.97 0.014 ERig el
MFW 0.78 2.28 0.34 1.9 0.61 0. 660 S T
YT 3.56 8.27 0.43 22.1 0.91 1. 660 He R
x4 BXETEASTREEHESH
Table 4 ~ Parameters of standard deviation ellipses of soil arsenic content in each region o "m.’_ I
B 35, A ki EWI T B WhAm Km0 R K LI A/ ()
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QMW 386. 56 (E84°15'47", -N37°50"28") 13. 496 34. 661 0.3 634712 e
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MFW 13895 (E82°43'44!, N37°02'221) .,--' f.--io. 869 15. 9615 : Y0. 68 80. 734 ”
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Fig. 5 Comparison of arsenic contents in soil vertical profiles

of agricultural land in different counties
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Fig. 7 Correlation scatter plot of arsenic between

soil and agricultural products
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