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Abstract : In Shunde District of Foshan City, Pearl River Delta Economic Zone, 208 topsoil samples and 114 vegetable samples were
collected from vegetable fields to measure the contents of lead (Pb) ,which species of 38 topsoil samples were extracted. The results
showed that the average concentration of heavy metal Pb was 44.3mg/kg. The contents of soil lead that exceeded Guangdong

Province soil background values accounted for 77.5%, , the content of lead in vegetable that exceeded safety requirements for non—en-
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vironmental pollution vegetable accounted for 74.6%. The accumulation tendency of soil Pb of study area in the future 10 years was
predicted based on the accumulation rate of soil Pb in 2007 which equaled to 1.02mg/kg. Early—warning for the accumulation ten-
dency of soil Pb were done based on the threshold values 150,270,300 and 8580mg/kg, respectively. The scale which soil Pb in ex-
cess of 150mg/kg was increased during 2007—2017 years, however, the scales were increased, which soil Pb in excess of 270 ,300mg/
kg, respectively. There was a significant relation between the transfer factor values and the corresponding soil Pb concentrations (full
dosage or bioavailable amount), which can be described by a plateau model. The target hazard quotients (THQs) can be used to eval-
uate the health risks with heavy metals by consuming vegetable. The THQs of Pb in vegetables were below 0.4 that values from large
to small were THQp>THQ 1 >THQ 4> THQ,u>THQ),,,, which indicated that the health risk via vegetable consumption in the

high levels of family economic income was the highest. Moreover, further researches about influence of Pb on the human health

through other exposure paths should be done.

Key words: lead;concentration factor;health risk; THQ ; prediction and early—warning; Pearl River Delta Plain
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Fig. 1 A map of samples distribution
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Table 2 Correlation coefficients between the Pb full dosage and total dosage,

bioavailable amount in soil and pH
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®3 BWMEX P @B FEITEHSIL

Table 3 Summary statistics for Pb concentrations in vegetable
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Fig. 3 Relationship between transfer factors depended

on full dosage and the Pb full dosage in soil
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Fig. 4 relationship between transfer factors depended on
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Table 4 Correlation coefficients between the Pb
concentrations in vegetables and the Pb full dosage,

total dosage, bioavailable amount and pH in soil

SRR 424 Pb

it Pb R Pb  pH

EZFEPb  0.587*F  (0.579%* 0.49% ns
360 Pb ns ns ns ns
W3¢ Pb ns ns ns ns

T B 3E Pb M7 R mg/kg (B ) A A0 0 R mg/kg (T
) ns TR GLE 5+ LRAE 0.05 KT I W F M
w % RINAE 0.01 7K I A G

2.4 T EEFEE Pb MTNME
241 L3 Pb AN

Xt 2007 417 13 Pb & gidE , SR Hazen #%
R T E X S AT S & i, Bk
P& £E Hazen MR i 28 W & 5, Hazen HE %R 501l 44
WL 5, WK 5 B, 16 B5dE % Hazen MER Hh £

e, R R A B N B S AR R
A R, TEE M X - Pb &R PR E N

49.2mg/kg, T A K TIZAE 09 & 5 B0 4 & N B
EEmE e Wit R s RS ne FTRRE, hES
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Fig. 5 Hazen probability curve of total data set
x5 TEHPbEE Huzen MESHSH
Table 5 Parameters of Hazen probability for soil Pb content
7] I . R .
4 PE b oo
PEPATS =PI IE) S EX 4
AR TP P HHREEMAN
BTN 492mghkg  65.1% P
PRI 22 28 02 B SRR 43 AT ARFALE
R -3 Pb 75 5¢
FiE1 38.6mg/kg 6 0.16 e "
SR AL
BN K 2T 50 Pb
THE2 56.5mg/kg 15.6 0.28 e .
B NS I AL

T 50 A S KON 5 Hazen A8 2 28 A8 b 14 A4

AL DR R R X H3E P HARA BT RS RN THE 1
M 3IME (38.6mg/kg) ABFFE X L 58 Pb & & (1) H 48
Ha, SCHMNEAEXERE X ARE P
1550l 36mg/kg i, F—EBE LB/RTET
Hazen R L X /r X 3 Pb HAR B HMH S5
oS I wAE A A

MCRRES 1.3 1 Frid - 198 5 43 e B8 R T 0 4k =
A PR IX 2007 462K 3 Pb (1 R AR
1.02mg/kg, 5 HAWAFH BB AR LL . 2= A
W5 TR IX KR+ 3R)Z L Pb fELG AN E

SR 10 4R ROEE N 1 R % 0.75me/ ke, B
Vi A N R B T IR 45 A 5 SR b 1 Pb 5 4R
(2001 4E 2 2005 4F) PN T 7.41mg/kg, EM
R 1.85mg/kg. AABFFENY 145 Pb R FLHURIEW
TN, 3R] e U ) 28 0% A K P A TN
75 A H X 2 R A 5%

Kl 6 JEBFFE X 2007 4F +-3 Pb 128 8] 43 A7 &
WA 6 fit s, Pb (125 8] 43 A1 S A LLGCIR 734 o
FELUIAFGE XA PG A A A O e B B G 1)
DO ] 338 98 AL TE LA, TSR IX AR L I A PR A
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Fig. 6 Spatial distribution of Pb in soil in 2007
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Al 458 P Y A BTHR R e K29 S B A A A
— B R HERR el R R s G AT AR
M TR 58 X PG L, %48 38 Pb A H T2y
MAEdl b AR A B RIS Tl X, sOASE A9 Tl
A 7T BB SR IZ X I, Ph B A FE R U 5325 1 1H 2
Mz, WERHOXE P FERENEENR
. AN WG X R — 2 Tk X Ak Pb I5 44
25 [ F0, A A ) 5 s Tl el 8 24 Tl el 45

DALAF 5% X2 i 4 23 28 55 & R K AR i, A
2007 4 Pb 11 398 BB R R Py B, HU R K 5
AR 10 4F 48 P M BB S sMaE, B 7 2+
B Pb 78 2012 4F 2017 A =S [ 40 B, AEL 7 Af
PLE 1, Pb By V5 ez (A H e B50m R 84k, (H R
TR K, 2 2017 4F B Bk 4, i B
- 8 37 L e o R R B
242 FHE PbA =M

R T O R b 4 i T gL ok UG B B AR
P I I R B S A T AR s 4 R Y R
A7 B OG0 1 AR A R A SR S
S 4 Jm 22 (8] () B DG R OIS SR 4w Y

A

20124

Pb /mgekg-1
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33~39

[ 39~54

I 5489

I 39180
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M & X

20174
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Fig. 7 Spatial distributions of Pb in soil in 2012 and 2017
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k6 PhHIEERH(y)RBEEPL EE(z)MLEPb(x)ZEWEER

Table 6 Relationships between the Pb transfer factors (y), the concentrations

of Pb in vegetables (z) and the soil Pb concentration(x)

ek B HEF Py 4 HETTHIEPO AR B Pb EE
LA HH o - s W rarn s
EINEE 8 EINEE 8 Ty e
_ 1322 _ -0.869
0 49 y=0.57x y=0.143x 2 20,143,013
R*=64.9%* RI=60.1**
_ -0.939 _ 0414
H:% 23 y 0243)6 y 0142)6 z $§2:04243x0'061
R*=46.5%* R*=18.7*
_ 0.714 _ -0.794
s 0 y 2)409x y=0.192x . y$§§g:04192x0'206
R™=242%%* RI=4) 8%

o FRRTE 0.05 KTV BB EH I « = FLIRTE 0.01 KT B EH R NI E REL

Pb i EARN(F6), BOLAMEFR LA «
ForntEELSEANE, ERXAXTMW Yy TRt
AR A,

B % Pb o & 194 (8] 0 43 A6 WL 1AL 8, Wil 8 Fir
7N, 280 P I R BE A T A SE X A AL A R R, 3
B R ALTE BRIV AR S A2 SR P
4 e VR B AT 7 R AR ], E 2 TR X e
VLA FIRR AT B, X 5098 X g% 5 -3 Pb 19 %5 8] 43
A KIE—2 (Kl 6).
243 X3 PbAHRE

g Pb A 2 B R 87 A AR X R AR
AR, —FhJE Pb 2 30— Ak 48 ) J3E XU
M TTHK , X — IR ARV 25 LT J& AR RS L
HANELROCRMEZRE,; H—MEEd+
g BRI ANR, 4 pb fE IR R &
ot — B E S A R X TR — P R R
WA 36 E MR R ( EPA) E Z A B oo kg S5
K RIS EARYEA Lo, LB RS IR
A 200mg/d, K 50mg/dH S {H b E H i
X7 T iR D, PR AR B 5 R LA S A AR
hEHE-NREEENSE, WHO #£H Pb
W) A JE AT i A2 48 s (PTWI) A 25ug/kg (JL
#) 1 50pg/kg(B ), B4 % F 1R & 60kg 1)

FRAR AR T ROV AW K I E— S KA X
S 1 Pb & A 3258me/kg, B FE 8580mg/
kg VE Ay {22 42 1 IR (B 50 R 3 B DL (IR e 5
77 ML FR BE T OR ) (GB/T18407.1.2001) U ¢ 4= 48 7 5%
B EEARE )X Pb WYL E 1Y & & e — R R R R
B BIAE , 43914 150mg/kg .300mg/kg., A 5% 43 31
LI 150mg/kg . 270mg/kg .300mg/kg .8580mg/kg A 15
{EX 1 4% Pb 1Y R BB IEATIE (R 7).,

MF 7 0 KB, 2007 AEWFSE X L4 Pb % i E
it 150mg/kg 1Y 3 TR S AR 1.44%, 107 2012
A 2017 4E KR 43 510 1.92% .2.4%, 2007 4E 2012
A 2017 AL 270mg/kg  300mg/kg A 4 5 1 LA
S ALY 0.96% ., FE 2007—2017 4F 1 [6] B2 A7
+ 3 Pb & A F 8580mg/kg, X # M A K 10 4EAF
FEIX 3 Pb & AFAE— & KUK
244 ZFEFEBRBZBIEN Pb WA R &

UNESTERUEE YN B X Qg T PN
M H ST P IS A G, T XA K
LV TR 22 5 1 I 45 M ), AR SR 1Y

K7 KFKIOEARRTEXMTE P S=8T
BEANTEER S SR 6

Table 7 Early warning of vegetable soil Pb in future ten years

BN R BEXT P 45 AN B 1 429pg/d; i 1] 150mg/kg  270mg/kg  300mg/kg  8580mg/kg
JLEEHE 15kg THE, W Pb (A4 A & A 151 i 20074F 1.44% 0.96% 0.96% 0
Sdpg/dlem7, LTI - P A T 20124F 192% 0.96% 0.96% 0

- . . S, e s Bl S VA 42

JiSSS()mg/kg HT ,ﬁi)\ﬁﬁﬁg ﬁgﬁ%@’flqj 201735 2.4% 0.96% 0.96% 0

B 5 MUK E N 270mg/kg I, JL 38 i 5 — Fib
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Fig. 8 Spatial distribution of Pb in different vegetable
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Zoin IR A P 9 THQ (HEFREE R EN)
EASEE L 0.4(81 9), W& 9 Fi/R WG X 3 TT A AT b
XA i B3 o % S s AR 0k AR P A 2 55 42 fih Y
THQ 1H4 5 0.37.0.33, 4 B FREL TR A B
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SRR TN T BB R T S SR AR A i AT
TR AL, Hd, K EREEAR P Y
THQ K 0.447 , Ut B 55 HAth 2 8 ik A2 A0 L, 2808 58 ik
FEEE A P X R 5 XU AR X 34K, (A I AS 36
Pb 1 B8 A A A B KU eIk, PRI, A
BB FGT, S M Ph 1 H At R 55 A 18 ke A B At
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25 11 pb BT EMBKLFRERE

“OR AR R ER AL 2 0 R K A B AAAE T+
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FETC 1] P A7 280 e A A 3 B2 e, i ki 2%

F8 2002 FFEFRMER REBNEFKT AR T M BR A 2 T PR R A e B AR P
BSIEAGSE P ARAE Hazen M8 3 i 28 253 52 (49 X 07 & 524 49.2mg/

Table 8 DI for Pb caused by consuming vegetable kg, EEESMRHENEESEEBS S5 ED
depended on different areas and levels of family LR T AR Y X T B R N BRI
economical incomes in Guangdong in 2002 AR BT 4 R TE U 1 R X . T
e B0 B AR UE MO OB R AR 00 X A
Wil RK R i i JE G, SR b R ph o AR A 22 | X R 4 A
WEOEEE 525 454 432 50.1 538 483 [EEMfEAWMEAIE, Hii S st ES
WOERR 31 275 287 282 32 289 JRMIEMEES Gl EoR  EEMFSEIX A 50%0
PN 835 729 71.9 783 85.8 772 FEEE TRCPy, #3352 728 B0 Hh BR Ak 2% T E 1 I
L e ﬁﬁ(S()mg/kg)o M T 13 pb 1 BRLE R R
I P AR ARAT Y, 8 SRR R R

G Y, I IREE ) BEAL 7 25 AR (0 At pH {HL 2 N

Eﬁﬂﬁﬁiéﬁ) SO AN\ = g el
TR 28 4 5 Gl 9 R ek b 4 R b RN 5 SR BRI ok
T ™ AR IS TR0 I U A

Hi Pb JCZ A R (Pbywerecan) 3 15 44 W Al BE T
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UL WF5E X A3 Pb ) In(Pb 4 )5 TRCPy, 22 1]
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0.319, W& — M UATTFEN
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