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Abstract: The spatial distribution characters of different heavy metals in irrigated field soil and the relationship between the
irrigating water and agricultural soil environment were illustrated through statistical and spatial analysis. Plough layer soil in
paddy field and irrigating water were sampled from Songsan irrigation region, Anshan city, where the paddy field irrigated with
industry wastewater and urban sewage more than fifty years. Statistic data showed that soil environment quality of paddy field
irrigated with industry wastewater was notably worse than that irrigated with river water and urban sewage, and the concentra—
tions of Cd and Hg in paddy soil irrigated with industry wastewater were 1.8 and 2.2 times of environmental quality standards
respectively (GB15618—1995). Space analysis indicated that heavy metals” concentrations distinctly varied with different re—
gions in the irrigated area, and the peak values of all six heavy metals” contours appeared in the middle area irrigated with
industry wastewater. Therefore, the impact of irrigate water on paddy field soil were identified. Contaminations in industry
wastewater would pollute the soil environment significantly and should avoid being used in agriculture irrigation directly. As
well as the important pollutants, key area of irrigation region should be monitored especially for the spatial difference of heavy
metals in paddy soil.
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Figure 1 Sampling sites and study area
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Table 1 Analysis methods and index for soil heavy metals

| P IWIRES DIk
K Pb BRI R IR A e A GB/T17140—1997
Bad BRI R IR A e A GB/T17141—1997
B As JRTF IS GB/T17134—1997
B Cu KA TR e GB/T17138—1997
B Cr KA TR e GB/T17137—1997

2 HR5WHE

2.1 EBKPEERTLEMIRE

VK B WD AN 2 2 T/, R X R /K 3] S
PE(EAT A T4 B RE B K BTAnifEds I AN . HEIX 6
FL R WE FH K i 4 % i A5 6 HE R K K BT A
. FEX PRI KR Y Ph Cd B i B S A
A3 R REE K K SBARERY 40.9 F5F0 2.8 1%,
22 TEREESESLYESE
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13132 3 & VIR 28T 3R o i
e, A EAIR Cd i3 mms i T R sE i i
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Table 2 Irrigating water quality of the area

M35 [ReRdatl [ PN A ) A& FH K Tubr i
pH 7.67 7.87 7.29 <5.5-8.5

A Cr/mg « L <0.004 <0.004 <0.004 0.1

B Hg/mg + L 0.000 05 0.000 39 0.000 05 0.001

B Pb/mg + L' <0.1 4.09 <0.1 0.1

B Cd/mg + L <0.005 0.014 <0.005 0.005

B As/mg L <0.007 0.026 <0.007 0.05

B Cwmg + L 0.026 0.074 0.031 1.0
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Table 3 Statistic characters of heavy metals in the plough layer soil of total area

| n il B/ME IEON! HfH by = A5 AR TS bRME (D
pH 15 1.88 6.07 7.95 7.09 0.54 0.08 6.5~7.5
As 15 7.22 4.08 11.30 8.38 2.24 0.26 25
Cr 15 32.90 33.50 66.40 47.49 9.45 0.19 250
Cu 15 30.70 17.70 48.40 30.54 10.38 0.33 50
Pb 15 59.90 20.60 80.50 39.63 17.12 0.43 250
Cd 15 0.58 0.11 0.68 0.35 0.18 0.51 0.30
Hg 15 0.52 0.21 0.73 0.42 0.19 0.45 0.50
*4 ERIFBIIBESEEERHITHE
Table 4  Statistic characters of heavy metals in the soil of northern area
iH n ol B/ME iEIN:! BIfH brifEZE A5t AR
pH 5 0.99 6.96 7.95 7.63 0.41 0.16
As 5 1.14 7.96 9.10 8.46 0.44 0.20
Cr 5 14.00 33.50 47.50 41.26 6.63 0.16
Cu 5 5.60 27.00 32.60 28.96 2.18 0.07
Pb 5 9.60 31.60 41.20 36.62 4.29 0.08
Cd 5 0.30 0.22 0.51 0.34 0.11 0.34
Hg 5 0.02 0.21 0.22 0.22 7.12E-03 0.03
x5 EXPHIEEEEHE
Table 5 Statistic characters of heavy metals in the soil of middle area
e n el /Ml SZ oI HfE itk e A5t AR
pH 5 1.19 6.07 7.26 6.76 0.47 0.22
As 5 2.09 9.21 11.30 10.54 0.83 0.08
Cr 5 22.50 43.90 66.40 54.46 10.09 0.19
Cu 5 9.80 38.60 48.40 43.14 3.87 0.01
Pb 5 39.50 41.00 80.50 58.58 14.78 0.25
Cd 5 0.28 0.41 0.68 0.54 0.12 0.23
Hg 5 0.10 0.62 0.73 0.65 4.43E-02 0.06
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Table 6 Statistic characters of heavy metals in the soil of southern area

TiH n i /M IEON 1 HE brifiZ A5t R
pH 5 0.77 6.66 7.43 6.95 0.30 0.04
As 5 5.43 4.08 9.51 6.12 2.12 0.34
Cr 5 17.80 35.30 53.10 46.74 7.53 0.16
Cu 5 4.60 17.70 22.30 19.52 1.98 0.10
Pb 5 8.70 20.60 29.30 23.68 3.38 0.14
Cd 5 0.12 0.11 0.22 0.16 5.37E-02 0.34
Hg 5 0.05 0.37 0.43 0.3976 2.07E-02 0.05
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Figure 2 Spatial distribution of soil heavy metals in studied area
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