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Fig.1 Areas of heavy metal pollution of farmland soils and sample distributing of wheat and corn samples
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W1 ATRLE Y, TE TR XL A X BRI N 7 A

BRI R AR 100% ., 1% BIEN R &8 & il
5 XX 4R A B E N RN T 7 MR SR T R
X3 —H N Hg Pb.Cd, HEFEMILEKRT 5
S T X M X8 E Pb.Cd He; 55 41 As . Zn &
o LU AR KT 1, AR L B A G SR AR 4R Cr,

Cu, H: AR W AT T %0 B X, M0 T %6 B X 0 & & 4 Bk (R
2, 2), BRI EERBANEZ DN EERNAFAEER 5§
AN B PR WORE FEEAN ], AR X b N i 4 R Y A e
TR EMEXK H Pb>Cd>Hg>As>Zn>Cu>Cr,

#1 MNEFEEEEEN (g kg™
Table 1 Content (mg°kg™) of heavy metals in wheat

¥S  Hg Pb Cd C As Cu 7Zn

1-d¥ 0011 017 0.022 020 0.081 546 323
2-d 0009 022 0021 023 0.069 436 40.0
3-d 0008 010 0008 0.13 0.084 4.14 342
4 0004 027 0041 0.12 0.094 3.63 41.1
5 0015 015 0023 0.17 0.085 157 31.2
6 0031 034 0031 011 010 3.55 355
7 0030 047 0022 0.14 0.091 243 25.1
8 0034 028 0.030 0.14 0.083 2.98 33.5
9 0043 037 0.041 0.12 0.085 2.68 47.9
10 0.030 0.59 0.0045 0.12 0.078 2.70 13.5
11 0033 0.68 014 019 0.078 3.45 60.5
12 0.048 1.09 041 012 010 3.90 62.6
13 0.064 036 0041 0.17 0.089 2.98 26.6
14 0.083 1.45 0060 0.13 0.089 251 352
15  0.045 076 0.042 0.090 0.068 1.87 29.8
16 0.075 247 0.3 0.3 010 224 383
17 0113 368 0.6 013 011 462 44.1
18 0.037 096 0.3 011 010 461 53.1
(1) d” R X IR XN R ST

x2 NEFEEESETCERMERE

Table 2 Range and mean of heavy metal contents in wheat

LS X VE I
o 3
GHEAGE Wi aEEE S KM
Hg 0.008~0.011 0.009 0.004~0.113 0.046 5.111

Pb  0.10~0.22 0.163 0.158~3.68 0.928 5.693

Cd 0.008~0.021 0.017 0.0045~0.41 0.087 5.118

Cr  0.13~0.23  0.190 0.09~0.19  0.133 0.700
As  0.069~0.084 0.078  0.068~0.11  0.090 1.154
Cu  415~546  4.653 1.87~15.7  3.990 0.858

Zn  32.3~~40.0 35.500
L mEE S BN mg-kg !,

13.5~62.6  38.533 1.085

222 R T ELEE TSN

MK 4 R AR A BT (3R 3) AT A R IR X ROk
# Hg Cd . Cr,As Cu.Zn E 4 @ 14 100%, 1 Pb
R, HE S E e E WM T =K NMRIR Y Zn>Cu>
As>Cr>Hg>Cd>Pb, iT# X Hg.Cd.Cr.As,Cu.Zn 100%K:
th, Pb AR RO 46.15% , M2 1 N R BVNEF N Zn>
Cu>Cr>As>Pb>Hg>Cd, 7 WLHE 7 5 4] B B%ﬁ%%‘l L
M DX T K v i 4 S A B X R X it E A L
(B B, VA DX 2K AR v xR X . 3 % {Pb.Cd, W&

*3 ERPEEESE(mg kg
Table 3 Content (mg°kg™) of heavy metals in corn
B% Hg Pb Cd C As Cu Zn

98—d 0.15 <0.005 0.002 0.071 025 1.69 25.1

99-d  0.014 <0.005 0.003 0.071 0.045 1.56 27.2

100-d  0.0092 <0.005 0.001 0.040 0.070 1.35 22.4

85 0.017 0.024 0.006 0.16 0.077 2.04 28.0

86  0.0060 <0.005 0.024 0.060 0.010 1.66 26.3

87 0.0030 <0.005 0.004 0.11 0.030 138 25.1

88 0.0098 0.15 0.029 0.050 0.030 1.78 31.2

8  0.012 0.045 0.030 0.070 0.027 190 20.8

90  0.010 <0.005 0.006 0.24 0.034 1.75 19.0

91 0.011 0.016 0.007 0.071 0.021 1.84 17.5

92 0.017 0.065 0.029 0.050 0.040 2.01 21.4

93 0.012 <0.005 0.008 0.37 0.12 194 20.6

94 0.030 0.008 0.003 0.041 0.047 1.26 252

95 0.017 0.068 0.009 0.080 0.043 2.00 27.8

9  0.012 <0.005 0.004 0.15 0.077 1.42 223

97 0.14 <0.005 0.002 0.19 0.11 1.67 232

T4 ERPEEESECERBEIE

Table 4 Range and mean of heavy metal contents in corn

. RHX A AN X
JOER A

GRIGE W | SENEE M ATEXIE
Hg 0.0092~0.15 0.058 | 0.03~0.14 0.023 0.38

*

Pb R 0.005" | FArih~0.15 0.031° 6.20
Ccd  0.001~0.003 0.002 | 0.002~0.03 0.0124 6.2
Cr  0.040~0.071 0.061 | 0.041~0.37 0.126 2.08
As  0.045~0.025 0.122 | 0.010~0.12 0.051 0.42
Cu  1.35~1.69 1533 1.26~2.04 1.74 1.14
Zn  224~272 249
W0 IR 3 Ak 3 AR RN IX 13 Ak 13 S RE x R R
L Gk (AL mg- kg ™) BOHLAS 3 BRAE A9 5 K AH

17.5~31.2 2372 0.95
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Fig.2 Comparison of the mean heavy metal content

between the assessment area and control area
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i 2R BRAEFRE . K <0.02 mg/kg (GB2762-94) .Pb<0.4
mg/kg (GB14935-94)1 Cd <0.1 mg/kg (GB15201-94) .,
Cr<1 mg/kg(GB14961-94) As<0.7 mg/kg (GB4810—94)
Cu=<10 mg/kg (GB15199-94) Zn<50 mg/kg (GB13106—
91), VEHYI7 VA T A 1 R 4 Ja o A A 5 B e T 4 i s e AR
FE (NY/T395-2000,2002) 20, H i+ 5 A 3 i5 L o) 88 A A%
Hr=AVE Yy b 575 Y ST — 575 G ) o T bk of ) / VS e
Wy AR A B

P=(C-C))/C,
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FEFLAY 14 PRRES TR BN 4 015 Q4145 . Hg—Pb—Cd—Cu,
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YR O REAMEEGE R 0.5~4.65, ¥I1H 1.35, FE AR bR 2
86.67%, HIMAREEGEE 0.18~8.2, ¥MH 1.43, FEAMbRZE
60% ., FREPREEGEE Y 02~72, ¥MH 097, FEA R ZE
33.33%, T4 & E AR BN KB/ IMKIR R . Pb>Hg>Cd>Zn>
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*5 NEPECESTLEREN
Table 5 Times above the state heavy
metal pollution standard for wheat

K5 Hg Pb Cd Cr As Cu Zn
1-d
2-d
3-d

0.57
6 0.55
7 0.50 0.18
8 0.70
9 115
10 0.50 0.48
11 0.65 0.70 0.4 0.21
12 140 1.73 3.1 0.25
13 220
14 3.15 2.63
15 1.25 0.90
16 275 518 0.3
17 4.65 820 0.6
18 0.85 1.40 0.3 0.06

TE . “d” R MUK /NEZRE ST

*k6 NEEEREENL

Table 6 Comparison of heavy metal contents in wheat

1990 4| 2005 4| VIR 2005
il
7 El iz FEIE i FEE o | 71990 4
TC |G FEfEE 2NNt e el =) L fiEaR e SE

Hg | At A#ix 0 0046 135 8667%  46.00

Pb| 4780 165 100% | 0928 143  60% 0.19
Cd| 0025 A@BF: 0 0.087 097 3333% 348
Cr| 0937 0063 33.33%| 0.33 0038 0 0.14
As| 0118 ANE: 0 0.090 Ak 0 0.76

Cu| 14100 041 100% | 3.990 002 6.67% 0.28

Zn | 38000 A#Bkr 0 38533 0.038 20% 1.01
A JE R IE AN mg-kg

PEM A A XMIFE, ML IR W X HA 3 AR AR
¥ 05K 4 Jm AR, il & X R IX 98 50 R BAREEL 6.5,
T X 94 97 S HEBARAE B BN 0.5 .6, 5 R A SH L
B EORFPRLN T 4w R B B AR ) WE IR TN
24 hNE&E EXPEEEX LS

1991 41 VG %2 Hb 53 5 7= AF 52 07 SR 4 23 M 14 9 14 /N 22 A7 bt
FE 9 R ILIT A XN R TR (£ o), AW A it
YIES 1990 4F & A LU AE & B0, 15 4R ) /N2 ORI &
LR RV, T2 1990 19 46 fif ,Cd.Zn & 4 3.48 Hl
1.01 f5, SILAHS , Pb Cd . Cu,As BIE & L EE 1990 4F/NE

@ 72 T T, Y R G A DX I 5 (] R R R i, 2004—2005.



720 h =

i 5t

2007 4

A 1990 AF AR JCE JE Pb Cu Cr 3 FIOTE | 1Ml 2005
SRR E 5 W, H Hg Cd 15 R W N, Pb . Cu M5
A FTREAR, Cr As BA BAR

T P K A S A IR (K 7)), B
5 IX Hg /& KT £k Hg & i 2.875 1%, KR & BT
IR, M —AFEUEH T 407 X Hg & 358 b AR E
ORGE L7/

*7 MRAREERTEREGEREWEREILE
Table 7 Mean content of heavy metals in corn in the
study area and Chongqing Municipality

E - WIRREE O WRBE MIRR MR TT
He 0.023 0.008 2.875
Pb 0.031 0.526 0.059
cd 0.0124 0.061 0.203
Cr 0.126 0.971 0.13
As 0.051 0.097 0.526
Cu 1.74 4.543 0.383
Zn 23.72 36.073 0.658

VEL T 4R SRR me-ke

34 i

(1) LIS G (WM IX ) /N h 48 Hg Pb.Cd R M
FEHE 10 2 | £ HEXT X 10 Cr As .Cu Zn BBURIAR X
FO DX /N 22 v o 4 Ja o 4 A 5 T AR PR A B o | T A IX
2 Fh 4 8 AR, Hg Pb .Cd # 5 R 4 5H 86.67% 60% I
33.33%, H K R 20% . Zn6.67%.,

(2)FETGFYIX | EKkH Pb .Cd.Cr R EX LXK 2 A
HTAA Hg AR, BARR 15.15%, B4R 0.5~1.6 fif,

(3) IR —RAE 5 /NFZ h 5 B i 4 A 70 R [ R B 0
BRI, T K B Hg #AR , B /N 22 P RE LG B R FF AL
G Wl BB A

(4)/NZ2 TP 4 IR i SRR B 5 ST b S Y R AR AE
B A G | T K Pk — B S B

(5)5 1990 4 LL#L 15 4k Hg s/ 5 4 R
TSI g R g N 1 N1 R NG g R A R
Z  PRBE T Yl I 4 B XU 1 R

(6) 5 HE R FERE LS &I ME L NS — 07
TEWT T Hg 245 X BB RRAE 15 e )

WX XA LR EEGYE, E4FUAKEY
H—NE EKRPE SR Hg Pb.Cd R &8 JLLI/NZE
I R U AT T E R A PR IR AR R R
S RUNARGERE | DA T 75 Y & 1 3K /N2 R S L
W R W S /N o O
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Environmental effects of heavy metal pollution of farmland soils
in gold mining areas

XU You—ning, ZHANG Jiang—hua, LIU Rui—ping, KE Hai—ling, LI Yu—jing

(Xi’an Center of Geological Survey, China Geological Survey, Xi’an 710054, Shaanxi, China)

Abstract: A comparative study was performed of the content of heavy metals in wheat and corn in an area of soil
heavy metal pollution and a control area in a certain gold mining area in the Xiaoqingling Mountains. The study
shows that: the cumulative contents of Hg, Pb and Cd in wheat seeds in the polluted area are obviously higher
than those in the soil control area; there is almost no difference in contents of Cr, As, Cu and Zn between the
polluted area and control area; and the above—standard rates of Hg, Pb, Cd, Zn and Cu in wheat are 86.67%,
60%, 33.33%, 6.67% and 20% respectively. In comparison with the control area, the Pb, Cd and Cr contents in
corn in the polluted area are markedly high but do not exceed the set standards, only mercury being above the
standard, with an above—standard rate of 15.15%. Wheat is easier to absorb heavy metals than corn at the same
sampling site. There is a good correlation between the content of heavy metals in wheat and the degree of heavy
metal pollution in soils. In contrast with 1990, the cumulative effects of Hg and Cd in wheat are very prominent.
The heavy metal pollution of soils in gold mining area has caused serious pollution of wheat.

Key words:wheat; cornj;heavy metal;pollution analysis;assessment;gold mining area
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