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Evaluation of heavy metal pollution of farmland soil and agricultural products in a city of Anhui Province,
China

YUE jiao, YE ming-liang, YANG Meng-li, CUI Jun—yi, MA You-hua"

(School of Resources and Environment, Anhui Agricultural University, Heifei 230036, China)

Abstract: To explore the relationship between soil and agricultural products of heavy metals, total 1933 soil samples and 43 samples of ag-
ricultural products were collected from contaminated farmland in a city of Anhui Province. Heavy metal contents of Cr,Pb,Cd, Hg and As,
spatial distribution characteristics and the relation between heavy metal contents of agricultural products and the properties of soil were an-
alyzed. The results showed that the contents of Cr, Pb, Cd, As and Hg in farmland were 62.5, 32.6, 0.209, 8.85, 0.080 mg- kg™, respective-
ly, 0.05%, 0, 14.59%, 0.67% and 1.97% higher than the standards. According to the single factor pollution index assessment, farmland soil
was contaminated in the order of Cd>Hg>As>Pb>Cr. From the Nemero comprehensive pollution index, 78.58% of all samples was in the
clean state. The whole study area was basically at the level of slight ecological risk with the evaluation method of the comprehensive ecologi-
cal risk index. The enrichment coefficients of Cr, Pb, Cd and As were higher in the agricultural products on the acid soil, while Hg had
stronger enrichment ability on the alkaline soil.
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Figure 1 Distribution map of soil sampling sites
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Table 1 Descriptive statistics analysis of heavy metal contents in

farmland soil in the study area

Bzt e Phb Cd As  Hg
e/ ME/mg - kg 19.8 159 0052 215 0.018
IRl /mg ke 249.0 2160 1.741 131.10 1.696
FH A /mg- kg™ 625 326 0209 885 0.080
FRifE 2/ mg kg™ 169 13.0 0.131 6.90 0.099

s 5 Z R 027 040 062 078 1.24
AT i/ mg kg™ 66.5 26.6 0.097 9.00 0.033

BT RS AL T 4% 35.80 7191 93.84 33.73 90.84
LT bR ME/mg kg 200 250 030 30 0.30
BT BR R % 0.05 0 1459 067 197

TE LR B R B A R PR S A PR
B IO,

Note: Anhui Province background value according to national soil
environment background value of key scientific and technological research

project during Seventh Five—year Plan.
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Figure 2 Spatial distribution of soil heavy metals content in the study area
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Table 2 Soil contamination based on single factor pollution index 2.2.2 NMEB 4415 de ke fok:
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Figure 3 Distribution map of heavy metal risk area of agricultural products in the research area
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Table 3 Soil pollution grades based on Nemerow pollution index
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Table 5 Heavy metal toxicity response factor
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Table 6 Indices and grades of potential ecological risk assessment
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Table 7 Potential ecological risk index of each heavy metals in

the study area

2 RUBSE AR 25 AL 7 HE /%
Cr Pb Cd As Hg

LR T 27

E<40  BMAESAEF 100.00 100.00 9426 99.95  98.03
40<E;,<80 WEEAEAfEE 0 0 512 005 1.4
80<E,<160  smAEASEE 0 0 0.57 0 0.52
160<E,<320 fRBRAEDMEE 0 0 0.05 0 021
E>320 WARAESEHE 0 0 0 0 0

RS MARRATBEESGEGAEBEESKEIELSTRALL
Table 8 The comprehensive potential ecological risk index of

heavy metals in the study area

TR AL 15 AER AU AL /%
RI<150 RS EE 99.28
150<R1<300 AR 0.72
300<RI<600 ARG H 0
RI=600 RSRAES LR 0

T MRARKFREEESE(mg ke, FHE)

Table 9 Heavy metals content of agricultural products in the

E, RI IR 452 study area(mg-kg™', mean values)

E,<40 RI<150 BiESEF AT R Cr Pb cd As Hg
40<E;<80 150<RI1<300 rh AN IKHE 1.10 0.13 0.18 0.75 0.027
80<E,<160 300<RI<600 SR AR S e 3.54 0.61 0.70 0.19 0.062

160<E,<320 600<RI<1200 AR A= A I 1.04 0.05 0.11 0.88 0.303
E,>320 RI=1200 WA AL F LN 9.93 0.44 0.25 0.19 0.004
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Table 10 Over—limit ratio of heavy metals in soil and agricultural

products in the study area(% )

eRIIRE Cr Ph cd As Hg
A% H A e 0 233 74.82 2.33 37.21
A7 i 58.14 23.26 44.19 97.67 55.81
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2 10 HBFFE I TG e F b A ™ il B LR 4
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Cd>Hg>Pb=As>Cr, 1 Cr N AEAE R AR5 10 5 4 7™
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15 pH R38N, - HEXT Cd 1% W Bt 25 2
1A FH -8 As B BRRAL 2.33%, 1A 77 i P As
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TR B8 15 7K I 52
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241 frihvhESR S HIERES RS ARESE
A3 pH KR
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HEBEMHE, AP As T RS LI AR
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HEIEASE, H Ph AR T Cd.

SAER, L pH SR M E AR S =AM
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a1 Cr.Pb Cd \Hg 4 Fh 42 J& & it 5 1 pH ¥ 2 1F
FHIE AR 7= b As it 5 398 pH SR G, HAH G
B/, X 5 AV 4 8 5 458 pH A S PEHE Y R He>
Pb>Cr>Cd>As,

AHSCPELS SRR Ak 3 rh B 4 8 4 A AL
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RS LEEpHAKRKER JFHAEYhE SR
SRUAT R 37 FLAh R 2R s, 45 4n R AR A N

%
Pb &
Cd&
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+ 18 pH B9HE L
Table 11 Correlation between heavy metals in agricultural
products, available heavy metals contents, total heavy metals

contents and soil pH

Hx T TIARE

g ¢t Pb €l As Hg Pb cd pH
Cr 0.059 0.201

4 P 0.013 -0.230 0.241

Cd 0.012 0.084 0.160

(=]

HEAs -0.111 -0.012
Hg 0.371% 0.227

T FRIRTE 0.05 /KB S A

Note: * indicates significant correlation at the 0.05 level.

K2 RERESREEERBETEpHAIEXE
Table 12 Correlation between heavy metals enrichment

coefficient of agricultural products and soil pH

AHOCAE Cr Ph cd As Hg
+HEpH  0.040 0.077 0.035 -0.256 0.123

R13 ARpHEBH TR REEBEEERY
Table 13 Heavy metals enrichment coefficient of agricultural
products under different pH values

14 pH Cr Pb Cd As Hg
pH<5 2.71 0.14 20.11 16.32 21.77
5<pH<6.5 3.04 0.37 70.54 10.61 22.65
6.5<pH<7.5 1.94 0.18 54.37 3.88 20.63
pH>7.5 1.46 0.03 1.29 13.22 85.10

242 £ RESBEERES L pHXR

N b E AR i 5 S pH 1Y
RFR XA i E 4 A R A S 48 pH AT T A
FAERFSE . AN 12 /R 477 b Cr Pb Cd \Hg 4 Fif
HA R E S RBG 15 pH B R IEAE, K77 5 As
RS 13 pH TR G (A G MR R, 31X 5 Fih e
&85 15 pH I AHDCEHEF 4 As>Hg>Pb>Cr>Cd.

AR b EAS [R) - 18 pH S B0 & 4 R B 13
B, A7 i Cr P Cd & 4 R B0 7F £+ 58 pH 5~
6.5 IR K, As & 48 REUAE 38 pH<S B i K, 1 Heg &
B RZBAE L HE pH>T S B K . BRE SR BR T He,
HAR 4R E GBI R BN LI LEER
NS

3 #ie

(DFFE XA H 438 5 Fh i 4 J8 e R 15 e B 0l R
Cd>Hg>As>Pb>Cr, it & i o7 H 15 T 19 5 78.58% ,
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FE X AL F RS 18 T K-

(2) R 5T X N A 77 i 5 Fil 5 4 i o8 b 2R 349 35 5
20% Lh b o A 3E s Cd AR R B T A
A RE R Z IS X A KT 52 . 4R H 18 As
M BR R AL 2.33%, 10 A< 7= b H As BB AR R E L F] T
97.67%, 7] BE & f1 4R 7= b 32 B KTk # 75 7K
TR A5

(3)WFFE X A 7 b B 4 J 75 -5 1 48 pH A oG
PEES T BR T He, HoAy 4 Fh e 4 Jg o0 R AR 78 i AR M
(4 e A R BEK

(4) X BIF 5% X %5 (8] 43 A5 FEAE E 47 43 BT, Cr . Pb.,
Cd . As HgiX 5 Fh i 4 8 & & E2ORIET T i,
FLUR 22 AL AN 5 K HE RS ), A 3] /NS Rl 27 )
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