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Arsenic Distribution in Agricultural Land of Kunshan and
Investigation of Its Contributing Factors

ZHANG Yan, GAO Xiang, PEN GBuzhuo
(School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210093, China)

Abstract :Arsenic (As) in agricultural soil will be tranderred into food chain through plants and runoff so
that human healthisthreatened by contaminated food or water. In order to determine the factorsimpacting
the As concentration in agricultural soil , the agricultural landsin Kunshan were chosen as the study dtes.
The relationship between Asconcentrationin soil and the geographical districts, land use types, soil chem-
ical-physical properties were discussed. The regresson equations about As concentration in soil and soil
chemical-physical properties were set up by step regresson. It isindicated that the topography and the en-
vironment of the oxidation and reduction can change the As concentration in soil. Therefore, the As con-
centration in upper of terrain was higher than that in lower of terrain and the As concentration in the dry
land was higher than that in paddy field. Evenin the dry land the As concentrations in the different use
types were al 0 different. The As concentration order from large to small in dry land s0il was forest soil ,
uncultivated land and wasteland , vegetable garden, maize and watermelon fields, nursery of young stocks
and flowers. In addition, the As concentration has postive correlation with the percent of clay and has
negative correlation with pH , the organic matter , the total nitrogen and the percent of slt.
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s (CHsCOO)z . 3CU(A302)2 ,ZI’I(ASOz)z]
(Eh) , ( ) , 5.90 10.69 mg/ kg;
1 1 Eh 1 1 1 1
pH H L] H
[9]. ] H
, > > > .
> [16] H 1
, “ ” (10]
[11]
( ,
2) , > > > ,
- > [ Cu
1 mg/ kg
8 6 3 3 5 3 2 6 4 5 5 5 1 61
M 6.77 7.74 8.20 8.28 9.87 9.55 11.81 6.58 7.85 7.76 7.77 7.46 8.88 7.94
St 0.86 0.62 0.69 0.54 1.44 1.90 1.55 0.32 0.18 0.41 1.64 0.78 0.00 1.47
5 2 3 5 4 1 2 3 1 3 1 4 4 39
M 7.48 8.45 8.72 8.77 10.37 13.25 12.07 7.19 7.25 7.69 5.90 6.96 8.79 8.49
St 0.61 0.78 0.95 1.47 0.90 0.00 1.17 1.36 0.00 0.92 0.00 0.41 0.67 1.76
‘N M , St
2 mg/ kg ,
3 6.74 0. 7.63  6.20 2.5
- 7 8.01 1. 9.68 6.64
23  8.61 1. 13.25 6.62 '
5 8.75 1. 10.69 5.90 '
pH OM TN P (0.05 0.002 mm )
1 12.90 -
,  P2(<0.002 mm )
2.4 0.01 0.05
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9.30(N =20) 7.85(N Cd>Zn>Ni > Hg Pb™" | pH
=63) 7.92(N=17) ,
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3 kg/ (hm? - a)
>9000 6750 9000 <6750 >3150 2400 3150 <2400 >2250 1500 2250 <1500
N 450 750 450 600 420 480 375 600 375 480 375 450 480 525 450 480 420 450
P 450 675 450 480 450 525 300 525 300 375 375 480 480 525 450 480 390 480
K 300 375 225 330 225 375 300 375 300 375 300 480 480 525 450 480 375 420
4
pH oM TN Py P
100 -0.269" -0.329"" -0.3147° -0.526"7° 0.567 " "
61 - 0.231 -0.391"" -0.380"° -0.499 " 0.514" "
39 - 0.305 - 0.170 - 0.175 -0.6147° 0.676" "
52 -0.4637 " -0.300" - 0.247 -0.5937° 0.634" "
48 - 0.166 -0.324" -0.355" - 0.202 0.286 "
* % 0.01 , 0.05
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(3, , E 29 ' ' ' ' ] %
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Py , P2 3
5 mg/ kg
Yas =3.710 + 0. 183Cp2 Yas =5.831+0.183Cr - 1.080C
Yas =3.947 + 0. 162C§p2 Yas =6.346 + 0. 138Cr - 0. 0552 Com
Yas=3.311+0.218Cs, Yas= - 7.771+0.384Cp, +1.084Gn  Yas = - 4.288+0.365Cs, 0. 843G - 0.808Cny
Yas =3.400+0.211Cp, Yas=5.352+0.216Cp, - 0.0708Com Yas =5.298 +0. 191Cp, - 0.138Cou +0.0191Cm
Yas =9.380- 0.198Cm
“Yas ,Cr, Cow G Cmy pH
3 : ,



38 -

16

(8]

Nriagu, J O, Paeyna,J M. Quantitative assessment of

(3 worldwide contamination of air , water and il by trace
' metals[J]. Nature, 1988, 333(6169) :134-139.
. pHOM TN A P 9l S
pH [J1. ,1993 ,26(1) :63-68.
( OM TN )
[10] , .
' [J]. ,1992 11(2) :60 ,66-71.
[11] Abedin, M J, Cotter- HowellsJ, Meharg A A. Arse
nic uptake and accumulation in rice (Oryza sativa
[1] , , . [3]. L.) irrigated with contaminated water[J]. Plant and
,2002 ,19(2) :76-79. Soil , 2002, 240:311-319.
[2] . (1. [12] [M].
,1999(12) :215-218. ,1995. 60-61 ,154.
(3] b : [13] .
[J]. ,1997 4(7) :17-21. [M]. ,1983:44 55 ,68.
[4] , , : [14] , , : (1.
[J]. : , ,2004 ,36(3) :264-270.
1989 ,12(4) :472-480. [15] [M].
[5] ) ,1990:330.
[J]. ,2000 ,46 (4) :443-449. [16] ) ) - As
[6] HeringJG. Risk assessment for arsenic in drinking wa- [31. ,2000,19(3) :169-170.
ter:limits to achievable risk levels[J].Journa of Haz- [17] , , ..
ardous materials, 1996 ,45:175184. [31. ,1999 ,22(3) :28-31.
[7] Tripathi R M, Raghunath R, Krishnamootrhy T M. [18] , , -
Arsenic Intake by the Population in Bombay City[J]. [J]. : ,2000 ,34
Science of the Total Environment ,1997 ,208 :89-95. (1) :88-92.
( 3 )
(8] , : [16] : :
[M]. , 1990: [M1/1
62-67. : ,2000: 93-97.
[9] [J1. [17] , .
,2001 ,22(1) :100-105. [J]. ,1994 ,14(4) :39-58.
[10] : [18] [M].
[J]. ,2000,20 (6) : ,1997:106 - 113;329-403.
504-513. [19] , , .
[11] , ; [ [J31.
[M]// ,1991 5(1) :64-72.
,1993: [20] , , .
17-27. [J]. ,1995 9(4) :1-4.
[12] . , . [21] .
[M]// [J]. ,1999 ,19(5) :26-31.
: ,1993: [22] , .
79-86. [J]. ,2000,20(2) :53-56.
[13] , , [23] , , .
[M]. , 1994 :10-15. [3]. ,2002 ,26(3) :339-345.
[14] , . [24] , .
[J]. 2001, 8(2) :1-4. [J]. ,2001 ,16(5) :511-515.
[15] , . [25]
[3]. ,2001 ,5(4) :13-15. [3]. ,2001 ,37(6) :97-104.



