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Abstract: Soil samples of the plough layer were collected from Dounan where grows lots of flowers and vegetables , the
accumulation and chemical forms of heavy metals in soil (Cd, Cu, Pb, Cr, Zn)were determined by AAS (atomic absorp-
tion spectrophotometer). The potential ecological risks were discussed on the basis of those data we conducted in the
study area. And the most important is to explore the influence of physical and chemical properties of topsoil on heavy
metals. The results showed that average concentrations of lead in soil are below the average of the background value,
while the contents of Cu and Cd are higher than China agriculture quality standard. Its sources were analyzed by com-
bine principal component analysis with the development of local situation, the accumulation of Zn, Cd, Cr mainly comes
from the application of excessive fertilizer; Cu is probably from industrial waste emissions. Zn, Cu, Cr and Pb have lower
partitioning levels in the exchange fraction, so they have a low risk of further dispersion to environment. Cd was predomi-
nantly dominated by the exchange and the reducible fractions, leading to higher mobility and biotoxicity. Cd in the
plough layer of soil was the main heavy metal pollution in the study area, since the extent of Cd pollution was moderate
and the ecological risk was extremely strong. The adding of nutrient in the cultivation cause the accumulation of heavy
metal in soil, increasing the bioactivity of Cd and the toxicity on crops.
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Table 1 Grade standards for evaluation factors

C c, YRR E RI XU R
<1 <5 LY <5 <20 LY
1~<3 5~<10 LR 5~<10 20~<40 g
3~<6 10~<20 G 10~<20 40~<80 b
=6 =20 AR5R 20~<40 =80 AR5
=40 T

24 HIFEALIE
4 Jm AR O L A B RN 32 R4 43 M SR FH SPSS 18.0 B E | B DX R AR A5 4 A R
CorelDRAW 12 22541, FoAh B dm b PR 5 58 3+ 43 M 7F Excel2010 T ifE4T

3 g5k 50r
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5T X HFEJZ 3 pHAE  TOC A 42 J8 & UL 36 2. i X IWUBRE )2 1458 pH (H YL 6.42~7.73 241K
4 7.03, W 60 >+ AL LU 55 R PR 55 BE AL {H B A ML TOC i 10.65~35.37 g/kg, Y E A
23.64 glkg, i T B0 LA /N IR b TOC Fr i NE &R FHE ST S ERE , Ph & =T
AR T 15 5008, A FE Y Cu Zn  CA BB T 58, Cr o Z M 35 S 1Y s 3] 1 85% LA |, B 3|
B R A b - 38 7 4 AN R AR . S IR 5 PR T i bR ifE (GB15618-1995) , 14 Cu . Cd
()24 2 O R R bR, DML IX Cu  CA PR 4 J8 B RUEAR IS O™ E . Cd TR NE R R
B, T REFNK I A R AT A 75 =0 O, — D7 R HETS W R s K R T S R T R T e AR,
FHUR R IO R SR . Oy — I, A A R B X R AR AR R A AR P R, AR P Tt A AR 8
ASHHTE] A5 B P it B 2 1 i - 398 7 4 J T 2Ry 2 O 5
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Table 2 Statistical analysis of concentrations of heavy metals in soils

pH TOC/(g/kg) Cu/(mg/kg) Zn/(mg/kg) Ph/(mg/kg) Cd/(mg/kg) Cr/(mg/kg)

KA 7.73 35.37 197.10 210.50 45.04 0.71 171.80
f/ME 6.42 10.65 76.95 71.80 13.02 0.24 61.49
FHIE 7.03 23.64 141.19 146.05 26.15 0.46 115.90
FrifE 0.32 5.40 24.59 28.94 6.36 0.14 28.59

A5 RA 4.58 22.84 17.41 19.81 24.31 30.03 24.66

- HEFRAE I AR
(6.5pH<T.5) 100 250 300 0.3 300

= I SR 472 93.76 42.42 0.24 76.32

WO 7] - i T 28 - T 4 it (3 3) T DA B, M 4R P Cu A (R T K 3
MO b 4, T RE R 1 MM 50%~70% T K 3918 36 25 M0Rh I ™) 5 — 2 B Lab 1 R
Ph . Cu 9 TR TRE . 1A S5 T S M - R Gl Zn 762 1575 T 5 M 1= 08,4 300 I s PO i
R T 4R TT K A R I B 2 —

- 03 -



B R4 (A AR BR# AR 5538 45 3 W (2015 4F)

®3 PMRARARIMFAALBDESELS

Table 3 Soil properties and heavy metal contents under different land use in study area

RS pH TOC/(glkg) Cu/(mg/kg) Zn/(mg/kg) Ph/(mg/kg) Cd/(mg/kg) Cr/(mg/kg)

Kize 7.2 23.92 134.34 147.23 24.67 0.46 127.19

TR 7.01 2321 149.04 150.47 30.87 0.46 120.65
Hih 6.96 19.19 160.07 133.15 25.19 0.30 99.86

32 TEEEEERAKRESN
R T RIS XHFEZ 3 b T 4 R BRI BRI, X 60 N FE S EAT A b (R 4) L iR R
PEBCH R R T 1R T R T 62.78% AR AR 5 . R 1 7 Cd Zn \Cr AT 32 B A 27 , 25— FhL
o[RS SR P 4 & Cd Zn (Cr RUR , A3 2 7E Ph Cu b A3 58 5 A 287
*4 HRELEEEBOERS S

Table 4 Principal component analysis of heavy metals in study area

SiH THE % I A9 6
L
PC1 PC2
cd 0.798 0.007
Pb 0.211 -0.695
Zn 0.814 0.245
Cu 0.270 0.847
Cr 0.666 -0.260
FEAF(E 1.860 1.298
RRBRCR/% 37.203 62.776
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T T MR TC R TR 2SI Zn SR 7 1k W 40 1) /A RS . A0F 9 DX A Ml b R 4 e FH LA 4 35
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Fig.2 Distribution of heavy metals in soils

34 MIREXIJEENRMNESBRESHRMN

S5 AP, TOC &t 5 ) ade B 5 M n] e A 25 4 i 2 38 AR L AR S, R R S0 5 A AR S . T
SRS TG Jm AT LA L S P AT LS, AT L UL IR IX R e P A LU 5 S5k S R 2w a3 . ih
T AT LI A 5 B ARSI i e R 4 Fe  Min (R AL LA BRI 20 Al e J2 4R A ek
AT b, PR (S R A LST B e AR e, T AU AR T 3 D 2 o S ) 5 e B T v

TN F i 5 b JEES M) AL Cr Cd \Zn S IEAR SN, X AT RER i T RUIE A L5985 , 32 20l il 45
G B A R R Bl A TR P 2880 R %ok < J T 1 = A S B A SR RE B e AR P - 3 pH (L, AR P 1=
S b B 4 S I B S A TR AR B AR B 3 pH(B Y81, 2 X kAR S AL R L) 7
Az ISR . TP 3 5 AT A SRS R AT AL S Cd SR IEAHDCHE , FERF N E G TR 5 LT PIE
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Table 5 Correlation between soil porperties and speciation percentage of heavy metals in soils

pH TOC BhkL b A ki TN TP

Cu CIEE -0.075 0.729" 0.244 -0.139 -0.095 0.609" 0.048
EIBZYGP 0.032 0.448° 0.470° 0.031 -0.461° 0.393 -0.112
AR -0.045 0.779" 0.334 0.204 -0.496 0.645" 0.128

SRS -0.277 -0.308 0.367 -0.079 -0.265 -0.351 -0.225

Cr GBS -0.373 -0.028 -0.278 -0.491° 0.709" -0.004 -0.222
CIBZY/EW -0.115 0.617" -0.182 0.118 0.058 0.65" 0.190

CIE =R 0.137 0.837" 0.305 0.270 -0.530" 0.609” 0.54"

BRIt A -0.158 -0.027 0.236 0.322 -0.515" -0.097 -0.066

Cd CIEE S -0.314 -0.189 -0.319 -0.478" 0.735" -0.272 -0.254
CIBZN/EE: 0.114 0.846" 0.121 0.182 -0.280 0.664" 0.575"

CIE =R -0.179 0.45 -0.027 0.138 -0.103 0.48" 0.459'

B 0.351 -0.145 0.245 0.390 -0.586" -0.019 -0.065

Ph CIE/E)ES -0.328 -0.214 -0.308 0.484" 0.730" -0.284 -0.281

AR -0.034 0.554" 0.600" -0.091 -0.467' 0.344 0.271
AL -0.184 0.513" 0.116 0.149 -0.245 0.505” 0.449’

B 0.465" -0.193 -0.029 0.458" -0.397 -0.325 0.244

Zn G/ &S 0.131 -0.405 -0.058 0.120 -0.058 -0.359 -0.105
AR 0.270 0.591" 0.044 0.350 -0.364 0.447 0.360

AL 0.006 0.572" 0.115 0.347 -0.426' 0.416' 0.261

it 0.123 0.161 -0.103 0.102 0.000 -0.018 0.218

#5301 p<0.01 K- I ARDCHE L *4 p<0.05 7K 1 AR DCHE .
35 HHMERLIEESESEEEBEEESKKEITMN
X T A b, AN S5 A0 A R I Y SR B R i A BRI, AR S R R AR R
A 2ol 15 S KF, PRI VPAN 1 398 vh 8 65 9 PR S R0 I, (]I 2% 1 o 42 8 4 i AL A B S 2 0
B ARSCREIR CL, L D BRER S LAY 3 R B R IE S S 2R DL A LR R A S R
(B, A0 HE, g R ik 6.
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Table 6 Index of pollution and potential ecological risks of heavy metals in soils

oy E,
Seilui C RI
Cu Zn Cr Pb Cd Cu Zn Cr Pb Cd

J N 0.780 0.718 0.167 0.479 2.441 3.864 3.900 0.718 0.335 2.396 73.218 78.004
fx/IME 0.285 0.198 0.072 0.217 0.686 1.600 1.424 0.198 0.145 1.087 20.580 24.104
S 0.475 0.399 0.120 0.326 1.537 2.858 2.377 0.399 0.241 1.632 46.099 50.748
64T W, N TE 48 2 BT Y REORF 5T K BHE)Z 13 Cd P 4575 5%, Zn .Cu .Cr . Ph 1
RIS Y, R b R AT S B 19I5 YRR N Cd>Cu>Zn>Pb>Cr, Cd X 5475 U 2 501 TTRk R 35 5
53.8%, iz X EE N E S BTG Y. A 15% 1R I Ph AL TS5 U, A 85% M RE sk 5 T p 455 Y
FERE . BAR 4P Zn Cu Cr & AR H i TARE ST &7 Ll , ¥ T 70% , it LUk S8 4 JE e R 15
YU R A IS, BT AR A R R s
A EE 4 J - 2 BT A A S KRR EOR B (2 6) , 158 XBHE 2 £33 Cd AR S XA 5 , Cd X 8 48
ZEA TR AE AR AR 1) DTk R 1K 51 88.7%. HHEZ HIEP & E 4R A S EFER/NE Cd>Cu>Pb>Zn>Cr.
T4 Cd IR BIAR s AR 3 1) A 25 XU KT AR 55 538803 5018 85%F1 15%. 1T Zn . Cu  Cr . Ph 1Y 7EME R AL
/NF Cd, HX SE 4 Jm 1 5% i A8 i, LT A A 4 138 Zin L Cu . Cr . Ph 347 & B il A S XU
ZE LR, W 4 I A A5 B A B S A Wi MR W98 KPR )2 38 v v o A 25 KU 7K SF
RMICEJE Cd. X 5 HE &R AR A —20, WF5E X LI ] 5842 Cd & 2/ LU 0~21% , iX F
LA CA T BRI, B R INB sl itk , 25 52 A WOBOR T, PR A7 A v 7 10 A 5 e 8 KUK . 53 40,
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-, U B T 04 Bt FH 25 385 0 mT SRS AT 3R RS Cd 5 52, SR AE AT AL ST 480 43 At 8 38 3] W 7K 43
JEAAERT, 3 i T A A RT3 B Cd 2 BEAICH DR , IR T 9 1T S e 25 . it 5 e 4 BIR 1 185 1=
HE pH (AW RRAR , 2310 4 Jm 2R WA e, B s AR a3 vk . Sk B DO SR ER RO A g 5 1 -4
Cd B35, FF RV E Y i 85 35 VR T, PRt 36 P AR I AE LIS B ARl A 7 b i A5 0 H 22

B A X LR Al X LU AR R 3 A T 3R 2% 8 v 4 R WA AR S KU A TIPS R Y R ] 4
Hg Al Cd AR AR 2 AU, T HL B 38 Cd i A 28 AU 19 = 2 PR 32 T ALk AR 3 SR i AN TS
VIV 22 BN R SR 1 4 5 4 g A S XS /R Cd>As>Cu>Zn>Cr™ | T 7 38T 2 i <B4 H +
B EE 4 Cd B BB AR WFSE R, B30T Cd i 48 R B K, 555 5 MR 3 i) Cd O 3 SRR
PP DT 38 o B W e A S A A . DR, TR A - 4 b B 4 Cd TS Y™ R, N AR
KIBRTE .

4 e

(D78 XBHE)Z T3P B 48 Zn  Cu .Cr M Cd JC 2 Wt BEL, Horp, Ca I Cd 3 & il ad 1 4 1
I bR . b Cu PTRESR IR F Tk JE W) A HERC, 3 Cd Zn  Cr ot Z R R REORIE T &1
FIECRH ARy it T . AR LAt 4 Fh R 42 i L Cd (8 AT S e T o b3 e o, A sk R A 4 B M A i

(2)BHEZ L3 Zn .Cu .Cr P ¥ R RT5 Y, A S XU 55 5 Cd P 4575 e, AR 28 KU PR 5, BTikoR
K5 88.7% , J |- B A M X fie E B A 4RI Y

(3) RHEE I S E AR AR E W R X T E IR R S 5 SHESRS A . BHE
TEFE R SRR VR N ) 1 U2 M A S 0 SRR, [R5 - 4 b Cd TR, IR Cd VRS Y
FEVER . A5 0 2| R i S b 1 BT A5 BN 2 o T 4 ol BE ARk 8 it FH 2, 575 A e ] BBl Tl el X A 7
B TS Y B HERL , LIRSS i A TR LR

(5% 30k ]
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