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Table 1 Basic information of the surveyed farmland plots
R -
H Hke 2 = i & RS R d T Jm FH B J& 301 B 455
Soil sampling
Plot No. Position Shape and size Land use Soil properties Around environment
number
B A r it ) VG 0 Y A
ERKTTIE, i [ TR B A A i - B
A T IlIX 10 H+REHT, KA L5
25150 mx20m (i) Bt fmmk
33 Ju) SHIE i
REON SR OPNaEE i
- ERKTTIE, i H BV A B FE + BBPE R T A M T,
B H% 10
£ 90 mx6 m (KEBEF) (KRR IRERTE B A i e ™ B 4R 15 4 1Y
i
BN BT E F RS,
EMKITIE, fEm BB KRS B A R R A i
C BT 10
2475 mx5 m (K FEF) 2o i Kl Fitei s ( B, Py
JR) 55
A - RALAL R R AE
 EMEE, R I A (0B
D M T Hs X 6 B R 3 Sy i TR A X B /N A
2§ 80 mx80 m (K FEF) 4 COKFEL). B
T OnTREIEEE)
) RITAC B 0k R B
O ERERE, R R B A e
B MK 6 ) WHE R A, KdET
#J 60 mx60 m (K5 4EF) - OKREL). B
JUEEE IR
N
a * ° D$B2 A
. « DSB4 DSB6
DSB8 DSBlO
.EAIO‘ EéS . E:A6 . E/}4 . EA2 . DSB] DSB3 DSBS DSB7 DSB9
*
d YZE4
~_ )
YZE1 -
E ] Legend ~
\\‘\
* TR e MYZE
Polluted source YZB5
o RRES TGS -
Sampling point&code e
g DRAGHE YZE2 YZE3
Comnined soil sample
p
Bl 1 HRRERE

Fig. 1
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Distribution map of soil sampling points in the every farmland plots
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Table 2 Contents of 11 studied elements in the surveyed polluted farmlands
HH B f5 Cd Cu Pb Zn Cr Ni Hg As Se TOC
Plot Sample No. / (mgkg™") Pl 1%
EAl 89.5 47.5 514 136 86.6 338 0.78 11.0 0.44 6.29 1.79
EA2 32.8 52.7 57.9 161 90.3 162 0.78 11.1 0.52 6.44 2.01
EA3 16.9 44.9 49.5 104 84.7 74.9 1.05 10.2 0.34 5.21 1.74
EA4 9.02 44.4 55.8 104 82.0 53.5 1.46 9.72 0.35 5.26 1.75
Hie A EA5 4.10 44.4 60.1 104 79.1 432 1.49 10.5 0.34 6.22 1.57
Plot A EA6 2.94 78.3 67.2 113 78.6 40.7 1.64 11.2 0.36 5.64 1.76
EA7 0.59 31.6 334 72.6 81.1 38.5 2.99 10.9 0.21 6.80 1.22
EA8 1.24 45.7 57.8 96 79.3 34.7 1.39 9.83 0.32 6.00 2.36
EA9 0.85 42.4 58.8 111 78.8 36.3 1.33 10.9 0.32 5.49 1.84
EA10 0.34 134.0 45.5 214 105 49.9 0.93 15.3 0.88 4.35 1.71
DSBI 1.93 28.7 44.8 78.2 70.1 23.5 0.16 9.16 1.08 5.42 3.67
DSB2 1.31 28.0 44.5 74.2 69.6 25.7 0.14 8.91 1.02 5.54 3.47
DSB3 1.14 26.4 42.6 71.1 71.9 26.3 0.20 8.89 1.05 5.44 3.03
DSB4 1.16 26.6 44.1 69.9 73.1 26.2 0.15 8.92 1.11 5.34 3.11
Mk B DSBS 1.26 27.8 44.0 68.5 73.1 25.6 0.19 9.4 1.21 5.38 3.00
Plot B DSB6 1.52 26.6 45.8 69.1 71.7 27.2 0.13 9.26 1.28 5.60 2.76
DSB7 2.14 27.4 45.0 72.4 71.6 27.2 0.14 8.93 1.55 5.52 2.78
DSBS 3.17 28.4 47.4 72.2 70.3 26.7 0.15 9.08 2.1 5.38 2.96
DSB9 4.91 27.9 45.4 72.8 70.8 26.6 0.13 8.13 2.71 5.27 2.87
DSB10 11.0 27.8 44.5 72.6 71.4 253 0.16 8.32 3.53 5.39 2.79
DSCl1 5.18 16.8 33.8 62.8 543 15.6 0.20 5.22 1.72 6.60 1.66
DSC2 3.96 17.5 34.8 60.6 50.8 16.8 0.18 5.14 1.50 6.28 1.48
DSC3 3.42 17.6 36.4 62.8 52.6 16.8 0.20 5.22 1.40 6.34 1.44
DSC4 2.86 17.7 33.0 59.1 53.8 19.4 0.19 4.98 1.28 6.58 1.44
He C DSCS5 2.24 17.6 32.6 60.4 53.6 18.8 0.20 5.66 1.18 6.50 1.46
Plot C DSC6 2.34 17.4 33.6 59.4 55.0 18.8 0.20 5.17 1.19 6.50 1.51
DSC7 2.41 17.4 36.6 61.5 55.4 17.9 0.22 5.02 1.16 6.26 1.52
DSC8 2.28 18.0 36.4 76.3 54.3 18.0 0.20 4.93 1.09 6.30 1.49
DSC9 2.58 19.4 61.4 93.4 52.9 15.7 0.20 5.22 1.10 6.30 1.60
DSC10 2.36 18.8 33.8 62.4 50.8 18.0 0.21 5.02 1.14 6.30 1.64
YZD 3.91 45.1 40.8 149 85.8 41.2 0.11 13.6 2.03 7.69 2.63
YZDI 2.86 432 40.6 132 86.8 42.7 0.11 13.3 1.40 7.57 2.48
Hik D YZD2 2.00 46.4 36.7 136 84.9 42.4 0.10 10.8 0.97 7.62 2.95
Plot D YZD3 2.75 54.6 41.6 160 85.9 42.8 0.13 12.2 1.41 7.73 3.00
YZD4 13.2 46.4 54.1 197 86.9 44.1 0.22 17.8 7.37 7.74 2.80
YZDS5 2.23 40.4 375 127 85.0 40.0 0.12 12.1 1.28 7.76 2.17
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HH He K cd Cu Pb Zn Cr Ni Hg As Se TOC
pH
Plot Sample No. / (mgkg™") 1%
YZE 0.49 41.6 34.6 121 85.1 42.4 0.087 10.3 0.39 7.89 2.23
YZE1 0.41 433 329 127 85.6 42.9 0.096 10.2 0.39 7.90 2.43
Hik E YZE2 0.43 44.1 30.8 130 87.2 42.8 0.095 10 0.39 7.83 2.63
Plot E YZE3 0.38 37.6 31.8 107 86.0 40.1 0.073 9.32 0.30 7.94 1.94
YZE4 0.39 40.4 30.2 115 90.4 41.5 0.082 11.1 0.34 7.96 1.75
YZES5 0.40 44.5 33.4 124 88.2 434 0.097 10.1 0.33 8.06 2.18
bANDiNG R SN )
0.151 26.0 26.8 73.0 76.0 32.9 0.082 9.40 0.21 7.33 1.09
Mean in Jiangsu Province soils
o L e (E/
0.187 29.5 34.2 81.3 78.9 30.9 0.195 9.00 0.38 6.29 1.54
Mean in Wuxi City soils
ZE N - e/
0.144 24.4 24.4 73.6 75.5 30.3 0.076 7.60 0.19 7.45 1.15

Mean in Taizhou City soils
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Ni, As, Hg %R EB B ENL SN0
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Cd Gy A S T R EL TRE H . 76K A 15 a1
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A1 ETRAINETS YL AT EL.

(4) BRHEI A Fh, Hax 4 A H3ed 3 pH AH
XPRGE o HIEE A 10 4> 38R 5L Y pH A LTSRN
4.35~6.80, HH B H 10 A4~ T 3FEFE 5L Y pH 28 1 [
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Table 3 Assessment results of Cd pollution in soils from the above stated plots

B B V5 YR HL o TS YL A LA
FH e g = Ccd/ AR V5 YL SE
pH Polluted index Proportion of serious
Plot No (mgkg!) CV /% Pollution classification
(Pi) pollution/%
A 0.34~89.5 4.35~6.8 176 1.13~298.3 Big—E 60
B 1.14~11.0 5.27~5.6 104 3.8~36.7 R —T 60
C 2.24~5.18 6.26~6.6 34 7.47~17.3 Vi 100
D 2.0~13.2 7.57~7.76 96 3.33~22.0 v —T 33.3
E 0.38~0.49 7.89~8.06 10 0.63~0.82 Joi5 Y 0
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Fig. 2 Variation of Cd and Ni contents in soils from the plot A
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Table 4 Analytical results of heavy metals, pH and TOC in the vertical soil profile within a plot
R B /em cd Cu Pb Zn Cr Ni Hg As Sb TOC
Sample No Depth / (mgkg") Pl %

BQP-1 0~5 16.2 30.4 48.0 79.1 70.3 27.7 0.17 7.79 1.31 5.74 2.97
BQP-2 5~10 17.5 30.1 47.8 76.1 70.1 28.5 0.18 8.17 1.35 5.81 2.76
BQP-3 10~15 4.32 27.2 40.2 66.7 71.4 24.7 0.15 8.78 1.19 6.08 1.84
BQP-4 15~20 1.12 25.5 35.6 60.1 72.3 25.9 0.20 8.11 1.01 6.31 1.57
BQP-5 20~25 0.87 24.8 31.6 55.8 69.8 26.2 0.17 8.09 0.84 6.48 1.48
BQP-6 25~30 0.36 25.6 30.6 54.1 72.3 26.2 0.36 8.7 0.80 6.57 1.34
BQP-7 30~35 0.43 25.0 31.2 55.5 70.8 26.3 0.14 9.62 0.86 6.47 1.21
BQP-8 25~40 0.34 233 30.0 52.8 77.7 31.0 0.12 11.8 0.98 6.55 1.08
BQP-9 40~45 0.26 25.0 28.6 54.0 73.7 29.0 0.12 11.9 0.81 6.68 0.92
BQP-10 45~50 0.32 24.0 28.4 53.7 69.3 24.8 0.13 9.87 0.83 6.54 1.03
BQP-11 50~55 0.13 23.0 29.4 52.7 68.6 24.7 0.12 9.96 0.93 6.46 1.07
BQP-12 55~60 0.17 25.2 31.1 62.4 72.4 28.1 0.14 7.21 0.81 6.01 1.55
BQP-13 60~70 0.16 25.7 30.6 59.2 73.3 26.7 0.14 6.76 0.79 6.37 1.39
BQP-14 70~80 0.042 29.3 25.5 57.1 100.0 46.4 0.048 14.4 0.94 6.76 0.30
BQP-15 80~90 0.057 30.2 26.8 63.3 101.0 50.7 0.058 14.5 0.98 7.02 0.27
BQP-16 90~100 0.048 27.9 27.2 58.3 91.9 46.3 0.032 172 1.04 7.20 0.19
BQP-17 100~110 0.065 24.6 27.9 57.7 87.2 40.5 0.029  18.1 1.04 7.35 0.25
BQP-18 110~120 0.093 25.5 27.1 53.4 83.5 37.5 0.025 17.0 1.13 7.26 0.26
BQP-19 120~130 0.041 23.5 24.8 50.6 78.9 30.4 0.024 14.8 0.99 7.50 0.26
BQP-20 130~140 0.02 23.7 244 50.5 83.2 31.0 0.025 13.2 0.99 7.55 0.25
BQP-21 140~150 0.025 24.4 26.5 53.7 83.6 31.5 0.024 12.0 0.88 7.58 0.23
BQP-22 150~160 0.026 23.8 254 56.1 85.5 33.2 0.024 7.05 0.82 7.66 0.18
BQP-23 160~170 0.041 222 25.8 62.4 86.9 355 0.023 12.9 0.99 7.73 0.20
BQP-24 170~180 0.024 21.8 26.4 65.5 84.3 38.9 0.023 12.0 0.99 7.74 0.20
BQP-25 180~190 0.034 252 253 70.4 88.2 40.2 0.023 13.1 1.00 7.60 0.26
BQP-26 190~200 0.046 26.2 27.6 76.7 91.6 44.7 0.024 13.7 0.88 7.61 0.34
BQP-27 200~220 0.024 26.7 273 79.2 94.3 47.0 0.026 15.1 0.92 7.65 0.32
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Distribution Inhomogeneity of Cd Pollution of Farmland Soil on A Plot-scale

LIAO Qilin REN Jinhua XU Weiwei LI Wenbo FAN Jian JIN Yang CUI Xiaodan WANG Yuanyuan
(Geological Survey of Jiangsu Province, Nanjing 210018, China)

Abstract  Objective In plain areas like the Yangtze River Delta in China, where farmlands are highly fragmented and the
contradiction between limited farmland resources and a big population is outstanding, the problem of how to control heavy metal
pollutions, especially Cd pollution, of farmland soil has long been an issue attracting extensive attention. The new finding of
distribution inhomogeneity of Cd pollution of farmland soil on a plot-scale in the regions is of great reference value to control of
the pollution and remediation of the polluted farmlands therein. Though in the literature quite a number of papers can be found
systematacially exploring and discussing distribution of heavy metals and trace elements in farmland soil and inhomogeneity of
the soil as well, on a plot-scale, few dealt with distribution inhomogeneity of Cd pollution. Hence, this paper is devoted to
analysis of the distribution inhomogeneity of Cd pollution in farmland soil on a plot scale. Method In this study, a total of 42
soil samples were collected from the topsoil layers (0~20 cm) and sedimentary soil profiles (0~220 cm) of 5 typical tracts of
farmland in the studied areas with the aid of special soil sampling tools for analysis of content distributions and geochemical
indices of As Cd, Cu, Pb, Zn, Cr, Ni, Hg, As, Sb, Se, pH and TOC, with the aid of ICP-MS, XRF and some others. Result
Analysis of the environmental geochemical survey data obtained from the typical farmland soils in the Yangtze River Delta shows
that when soil Cd were higher than 1.0 mg-kg™' in concentration in a farmland plot, significant spatial inhomogeneity of Cd
pollution could be observed. In a field less than 0.13 hm?, soil Cd varied sharply in concentration from plot to plot, and differed
by dozens of times to the most possible, and that soils mild, moderate and severe in Cd pollution coexisted in a farmland plot. In a
long strip of farmland plot, Cd pollution distributed somewhat in an exponentially declining trend. The more serious the closer to
the pollutant source, and the more inhomogeneous in upland plots than in paddy plots. Distribution heterogeneity of Cd pollution
mainly appeared horizontally, and vertically Cd pollution concentrated mainly in the surface toplayer (0~20 cm). Contrast to soil
Cd, other heavy metal elements, like Cu, Pb, Zn, As, Cr, and so on, were distributed normally in the farmland plot in a relatively
even manner. Conclusion The uneven distribution of Cd pollution is universal in farmland soil on a plot-scale in the Yangtze
River Delta and similar plain areas, and attributed mainly to differences in micro-topography and farming practices. The
knowledge about the characteristics of Cd distribution in the soil on a plot scale is quite practical and helpful to remediation of Cd
contaminated farmlands in the Yangtze River Delta and similar areas.

Key words  Farmland soil; Cd pollution; Distribution in homogeneity; On a plot scale
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