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Heavy Metals Pollution in the Reclaimed Tidal Flat Soils and Crops in the Pearl River Delta
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Abstract: In order to study the heavy metals pollution in the reclaimed tidal flat soils and crops in the Pearl River Delta, the crops and their
root soils were collected from the reclaimed cropland in Nansha and Zhongshan, Guangdong Province, China. The total contents of six metals

Cu, Pb, Cd, Ni, Cr and Zn in soils and crops were measured. The results showed that all the concentrations of Cu, Pb, Cd, Ni, Cr and Zn in soil
samples were higher than the background values in Guangdong Province soils. The content of Cu(56.06 mg-kg™), Ph(48.30 mg-keg™), Cd
(0.72 mg-kg™), Ni(41.15 mg-kg™), Cr(115.1 mg-kg™) and Zn(200.1 mg-kg™) was 3.30, 1.34, 12.82, 2.26, 2.28 and 4.23 times of the back—
ground values respectively. Compared to the Grade Il (pH<6.5) of soil environmental quality standards (GB 15618—1995), the concentra—
tion of Cu in 73.7% soil samples, Cd in 88.6% samples, Ni in 59.6% samples and Zn in 28.9% samples exceeded the criteria. Based on the
Nemerow index method and the China National Soil Environmental Quality Standards (Grade Il (pH<6.5) ), the average comprehensive pol—
lutant index for heavy metals in soil was 1.86, which belonged to slight pollution. For the edible parts of crops, the concentration of Pb in 28.9 %

samples, Cd in 2.6 % samples, Ni in 48.3 % samples, Cr in 12.3 % samples and Zn in 6.1% samples exceeded the maximum levels of contam—
inants in foods(GB 2762—2005 ).The concentration of Cu in all crop samples did not exceed the standard. It was obvious that the reclaimed

tidal flat soils and crops in the Pearl River Delta were polluted with heavy metals significantly, especially Cd in soil and Ni, Pb and Cr in crop.
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Table 1 The standards for appraisal of soil heavy metal

pollution(mg-kg™)
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Table 2 Soil quality grading based on pollution index
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M).0.5 mg kg™, Ph M558 0.3 mg-kg™ KA 0.1 mg-
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Table 3 Heavy metal contents (mg-kg™) in soils and the ratio of

samples exceeded standard

s W[ Cu Pb Cd Ni Cr 7n
IKEHI(56) FA{E 68.96 1032 3.78 53.06 143.1 594.1

FoME - 2941 1431 0.04 2689 63.69 54.49
Bl (] 5170 44.70 0.76 39.79 111.1 186.8
FrifE2E 8.08 1432 051 541 1643 141.1
AR EE% 1563 32.02 66.83 13.59 14.78 75.54
A% 1/% 100 839 982 100 100 100
AR 2% 589 0 911 464 0 232
AR 6407 84.84 1.78 5874 1489 365.1
B/ME 4059 30.15 020 24.61 86.18 92.91
Bl (] 5377 47.33 090 39.28 114.5 175.0
bR 724 1529 043 7.62 17.88 8291
R ZE% 1346 3230 47.19 19.41 15.62 47.37
A% 1/% 100 769 100 100 100 100
R 2% 769 0 923 385 0 308

TERH(13)

FSEHL(45)  fERME 169.6 87.52 179 53.12 140.4 540.1
FoME - 3813 2527 0.00 3024 87.73 32.33

M 62.14 53.06 0.62 4337 1202 223.8

FRifE2E 1744 14.04 036  4.83 14.09 125.6

REZKU% 3021 24.64 59.73 1176 11.39 53.10

AR 1/% 100 933 97.8 100 100 97.8

MbEE 2% 911 0 844 822 0 378

AKX (114)  FKME 169.6 1032 3.78 5874 148.9 594.1

B/AME 2941 1431 0 2461 63.69 32.33

IE 56.06 48.30 0.72 41.15 115.1 200.1

FRfEE 1343 1473 045 573 1616 130.2

BREZKU% 024 030 063 014 014 0.65

bR 1/% 100 86.8 982 100 100  99.1

% 2% 737 0 886 596 0 289
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Table 4 Pollution index of heavy metals in the reclaimed tidal flat

soils in the Pearl River Delta
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YR 15 3 5 4 4 5
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EYEY 2 3 1 4 3 2 2 3
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Table 5 Heavy metal contents (mg-kg™) in crops (on fresh weight )

and the ratio of samples exceeded standard

Fm T Cu Pb Cd Ni Cr Zn
KFE(56) AR 1798 0172 0.022 1.306 3.989 9.082
B/MHE 0008 0001 0  0.003 0001 0.027

B 0702 0.088 0.004 0374 0356 2.947

FrifEZE 0426 0.046  0.004 0308 0.716 1.666

MERR/% 0 357 0 464 107 125
WEHE(13)  HeRfE 1316 0192 0.013 4358 2293 6.437
B/ME 0597 0082 0 0351 0.068 2573

¥ 0816 0.156 0.010 1.079 0.869 3.904

FRfE2ZE 0198 0033 0.004 1213 0.737 1.135

HAREI% 0 923 0 100 615 0
H3E25(39) HeRfE 1.016 0252 0272 0.791 0364 6.031
/M 0.180 0.033 0.003 0.038 0.025 0.495

BiE 0429 0.096 0.057 0238 0.101 3.153

FRifE2% 0149 0.050 0.052 0.163 0.076 1.081

RS 0 0 26 282 0 0
FiRA(6) A 1406 0102 0120 0.800 0.111 4.663
R/ME 0.875 0.038 0.001 0.134 0.037 1942

¥ 1.065 0.079 0.033 0.502 0066 3.611

FRifE2: 0207 0.024 0.048 0252 0.027 1302

HWERE% 0 167 167 833 0 0
4X(114) AR 1798 0252 0272 4358 3.989 9.082
/M 0.008 0.001 0.000 0.003 0.001 0.027

¥ 0.641 0.098 0.024 0414 0312 3.161

2% 0364 0.050 0.040 0526 0.604 1433

MbEZ/% 0 289 26 483 123 6.1

TR n TR

Cu>Ni>Zn>Cr>Pb, MAN[A] 4 WA FH 2R Y 1 8 4
J& 43 K : Cu Cr Pb Ni 55 2% Hb >3 58 1> 7K S b
Cd FEFEH > 7K > 5558 3 Zn B0 > 7K R b > 35 5
i DA S B i bR il ) (GB 15618—1995) i 11 2
FRUE A P FRE T R = A e Bk T 1 S
LIRS TS YMEHCN 1.86, A% T RIG TR E,
I 245 A OCHRT TR E A

(2)BE = MMr R A HAREY 45 E 4R 15 Y
FRFE K :Ni>Pb>Cr>Zn>Cd>Cu, AFEEVEYREEIRTS
YUARBE RPN FEF SRS RS2, (&M
rhis e FR ) (GB 2762—2005 ) 2540 X bn it i, i
FEXASRRAED T, B Cu SNH AL 4 8 Y96 R IR 2
FER#ER , 24 Pb Ni Cr, RYEYH Pb.Cd Ni Cr,
Zn FBFRZRA 5N 28.9%, 2.6%, 48.3% .12.3% .6.1%.
AL UL BR = A R ] B AR H A AR v B 4 R R TS
e 2 e R .
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