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Distribution Characteristics of Heavy Metals in Paddy Soils of Guizhou Province

KONG Xiangyu' > HUANG Guo-pei’ CHENG Tian<in® JIANG Fan' WANG Zhi-wei*
LI Qiu-hua' YU Zi-heng® ZHANG Hua® YAO Heng’

1. Guizhou Provincial Key Laboratory of Mountain Environment Information System and Ecological Environment
Protection  Guizhou Normal University Guiyang 550001 China; 2. State Key Laboratory of Environmental Geochemistry
Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081 China; 3. Center for International Cooperation of

Environmental Protection Ministry of Environmental Protection Beijing 100083 China; 4. Guizhou Provincial Grass

Indusiry Research Institute Guizhou Academy of Agricultural Sciences Guiyang 550006 China

Abstract: To understand the pollution status and spatial distributions of heavy metals in paddy soils of the Guizhou prov—
ince China a total of 92 paddy soil samples were collected from Guizhou and heavy metals concentrations of these sam—
ples were measured by ICP-MS. The data were analyzed statistically by the methods of single factor index enrichment fac—
tor index and spatial geographic analysis in accordance to the environmental quality standard for soils of China ( GB 15618-
1995) . The results showed that average concentrations of As Cd Cr Cu Ni Pb Sb and Zn in paddy soil samples were
(19.7+17.1) (0.577+£0.690) (91.1+38.6) (40.5+32.8) (37.1+20.3) (35.5+32.0) (3.59+8.81) and
(135+£128) mg/kg respectively; heavy metals exceeding their national standard levels were found in 89. 1% of the sam-
pling sites and 67. 4% of which either exceeded the standards slightly ( 12 times exceeding the standards) or mildly ( 2-
3 times exceeding the standards) ; the high geological backgrounds of Ni As and Cd especially Cd could account for
their exceeding of the standards; in areas of metallogenic zone and belt heavy metals exceeded the standards moderately
( 3-5 times exceeding the standards) even severely ( more than 5 times exceeding the standards) at some sites and regions
which attributed mainly to anthropic activities.
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Table 1 The certificated and measured concentrations of heavy metals in the National Soil Reference Material

(mg/kg n=3)
As Cd Cr Ni Pb Sh Zn
412.00+£16.00  0.45+0.06 118.00+7.00 144.00+6.00  40.00+4.00 552.00+29.00 35.00+5.00 494.00+25.00
366. 80+5. 22 0.41+£0.01 113.55+3.18 136.43+2.73 36.96+0.83 625.12+13.69 30.98+0.48 473.83+10. 69
1% 89+1.4 91+2. 4 96+2. 8 95+£2.0 92+2.2 113£2.2 89+1.5 95+2.3
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Table 3 Statistical analyses of single factor indexes and enrichment factors of heavy metals in paddy soils of Guizhou
P<1 1<P,<2  2<P,)<3 3<P,<5 P>5 EF.<2  2<EF.<5 5<EF,<20 20<EF,<40 EF,=40
As 77 12 2 0 1 72 18 2 0 0
Cd 20 51 9 10 2 76 13 3 0 0
Cr 92 0 0 0 0 72 19 1 0 0
Cu 77 10 3 2 0 66 16 10 0 0
Ni 68 21 3 0 0 72 19 1 0 0
Pb 91 1 0 0 0 78 12 2 0 0
Sh 73 8 4 4 3 71 13 7 0 1
Zn 84 4 3 1 0 63 24 5 0 0
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Fig.2 The status and spatial distribution of heavy metals pollutions in paddy soils of Guizhou
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