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[FEE] LU XAT IX R s B R i VR 32 A o 5t 4, R 2R )Z +1E(0~20 em) JFIU5E Cu . Zn Pb,
Cr.Ni.Cd 6 FhEE 4R ICE & &, MK [ 30 4 8 AT 5o | (38 3R 55 o &k A M 39805 L XUR A s b
#E) (GB 15618—2018) , X iZ 3 M fgl b 22 4 KUK HEAT T1FA . 25 R &80, (1) e 3 Cd . Pb Zn FrE il L
T E LSBT 5l o Cd Zn (98 i I o b 149875 Y XUBS: 0 B, Cd & iR B T 39875 e XUBs:
BEA; (2) o BEUEBOE M AL, Cd N3R5 Y, Zn I EET5 Y, P iR —p A5 Yy (3) TR AN B E R L
T S, Cd JCE M B R AR S AE F  LR AIE E A DA F RGN BoR SR i AR B F A A S
EMFBEESR R Cd, HTTHEN 97.05%. 7L, B FIAE BRI 20 15 =% b BT g S A7 7 fa B 42 4 XU, gl XA T
DXRH BRI o 5 A% ST B8 J Rt B 32 B SR AE BE T & AR B SR ATl 4 45 1l ) Ik vl 45 B 2 Fn T
IR g 5 I TIT T A ol 2 77 T R B gt 4 4 IR
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Analysis of Potential Risks to Human Health of the Vegetables
Planted at Bank Side of Yingtao River

Wu Fang',Lu Xiaoxu®,Zhou Xiaoxiao',Peng Shuangshuang'

(1.School of Geographic Sciences, East China Normal University ,Shanghai 200241, China)
(2.College of Teacher Education,East China Normal University , Shanghai 200062, China)

Abstract : The riparian land of Yingtao River beside Zilong road which is in Minhang District of Shanghai was developed
by residents around to plant vegetables. Mixed soil samples were collected from these fields and the concentrations of Cu,
Zn,Pb,Cr,Ni and Cd were measured. According to the values for soil background of heavy metals in Shanghai,and Soil
Environmental Quality Risk Control Standard for Soil Contamination of Agricultrual Land ( GB 15618-2018) , it was found
that the contents of Cd,Pb and Zn in vegetable soil were higher than the values for soil background in Shanghai,while the
contents of Cd and Zn exceeded the risk screening values for soil contamination of agricultural land and the content of Cd
also exceeded the risk intervention values for soil contamination of agricultural land. With the method of Geo-accumula-
tion Index (7, )based on the values for soil background of heavy metals in Shanghai,the results showed that the soil had

geo

been polluted by Cd,Zn and Pb. Classified by I

geo ?

Cd was strong level pollution,Zn was medium level pollution and Pb
was light-medium level pollution. Evaluated by potential ecological risk index (E,), Cd would pose extremely strong
ecological hazard, and the others may pose slight ecological hazard. With a variety of heavy metal comprehensive
ecological risk index( RI) to measure ,vegetable fields had strong ecological hazards and the important hazards come from
Cd which contributes 97.05% hazards. In conclusion, eating vegetables from riparian land of Yingtao River may pose
health and safety risk. It is suggested that relevant departments of Minhang District should conduct propaganda and
advice residents not to plant vegetables in the field, and the residents should also voluntarily abandon the practice of
developing the riparian land of Yingtao River. Furthermore ,managers and citizens all over the country should be alert to
the health and safety risks brought by the use of urban land for agricultural production.

Key words: heavy metal,soil pollution, Yingtao River,vegetable field, potential ecological hazard ,health and safety risk
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AR NI LA A7 1 ARIRBE RO A 7 1 T2 BEUR R e e R R B G B
ARy Toll SRR I &, A5 35 LR B 4y S 7 b A B R A I R 34 RO R AR
S, 1R 4 A S B RN R A IX A G S et AR O DR R X R A
MR R AE L AR S Y R A HDOEAENY K 2004—2016 45 [ A A1 FF K2 3 1 SCHk i gk
T Py R ) 31 A8 AT BUX AT B BT 2R T R IXCRAE A7 0~ 20 em R A0 H 46 R 75 AR
Y Bl S BRI A SR AN TR R A2 B T R T . MRS A AT e R T g
FORIRT 2 A S B T A AR 3838 A BTl DCOMTR Ml DX B <3 Ja 5 Qe oy P, 8 i P
ARG Yol w M AN ARSI ST E S T T 30 T R R X T X A2
SRV G BRI TR T -+ 4 S e ) B 5 Ry

MBS R 15 Y RGO B R L B G RN RERUAE MR, A AR i R A E RO AR
8 B A B YRR T MR X R R L g e i A L A WA v L il 4 et
FARUE(100 pg/L) #5385, R EAR & k7S L 1, FLAT R gt 44 58 [ 4 o, 3T JL 38 il 4%
ST R R IR EOCR N BT PR S m s R O R B E . PR E AR+
SO AT T A TE AT £ | PR W A B JER 2 T M A 55 07 S E A, JErp Ph Bt i ol 4 U0 2 100 3 R
H. Cd Al AR ES G, 5 DS 6k = , S ECE B PCHAE M B IS AEAR. Zn  Cu Ni | Cr 552 A AR A ]
IR TR EUE S AR S FEIREE G 22 it AR 2 e AP B 7= A 5 3171 20 e o
R W T 8 e o A T = 0 XSS R0 A8, )L XU v T

SR ML fi P SR AN AR, AT i 5 e 1) b b 7 A S A A B 7 A A XU T
PSRN T 4 1 Y SRS G AR A A AT T S SRR LU A Al T b i -39
WX G, R BRIV A R WA TH S RGe e P A7 AR BB R 15 0t O HAT M AR AR i A 1 27 LU
AT s ARG, Forh ST R RIS 1R T S 3 b s O L A i
IRURSE , ASBE B IRTRRAE 72 A3 T T AL st TSRt B e 3 Cd Ph As 15t S HAR RS, T8 05>
BAFSE T P ORI S S REE S v (1) 7 4 5 ik S HAPAE A R R , A 217 B8 T = g 4 S i i S
HHE IR R EE G R T YARAE , LA WFSE TGS R A i S T, 459 LA M FH M v 19 5 M o B 5 %o
G AT A EAR TS T 2 B b O RIS A B R SR TR RS 15 5 19 3 w3
i R AR RIS , S Ay 3T A8 SR PR T 1 s WU R A (R Rl iy Jes BB VA R AU S b 525

1 WX RS

(LT b T BIAT DX SR B A AR ] Dy B VL S0, A IR, T J R A A0 2B 7 B A Gt ARk
T M H R TERE B S, T i CEARAL 1 km) WIBEAEE. B T IE B IR ZE R AT BES LA ok
155, i Az DR RS RIRAL T IXAUL TR EE R, 2 75 455 i S s BB o, £ FHHG 0 7 B S e R A
TERBR AL, WS NATT S0 A TRTEE. 2% S0 A0, Bl r Sl vl P Py A o, SRR A AN i DXAN W
PRI X (BRSBTS N AT A — Se R I A i i) e AT TR BEE A2 B Tl A 7™ S8 o i A
BRI FIG Y (AR X8+ b [ R B AME A E W I IG5 8 i, £ A X e b b ™ R R 242
— A YITEEAT SR )R, X A AR et A B 2R SC. ARSI LA BT T P AT X5 g s BB A T 30 10 52
A AL AN 1, 5T A SR AN 2, SRR AN 3.
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B1 HRREELETHGE
Fig.1 The location of study areas in Shanghai

B2 ZkBERERTEIRMNT
Fig.2 Vegetable fields landscape at bank side of Yingtao River along the Zilong Road
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B3 ZRBERERTHETERMDTERERARESR
Fig. 3 Distribution and sampling sites of vegetable fields at bank side of Yingtao River along the Zilong Road

2 MRS
21 TESESENETEREAERERERE

5 A S AR R A N R N [ [ SR bR o (SR BT A P M TS Y KU A R A i)
(GB 15618—2018) ') F (i 4 JH Hb - 198 75 Y JXUBS 5 38 A o (5 S & B 5 T AR 020, XA 7™ il o
A PRI, A, XA 7™ i T i 22 4 P REAE AR ARG ) (AR P b - 398 7 e XURS: A (B AR o (T3 e &
A, i e i R e W) (LR 1) UK BT HIEE SRS S E (R 2) P (+
SRIRLE o AR P M 375 e KU P bm o) Hh 1 H 1) - 4805 o RS i 12 119 BE 2 JR O R A 8 1L, /0 il Cd |
Hg As.Pb Cr Cu,Ni Zn, 2800 WK, Hg  As 75 11 K] i dth DX 1) 75 4 i) et ARG 35 R BE 40/ N M OC I 9E 2
M5E Cd Cu Pb Cr.Zn Z & 5 AR5 00 %2 2o 9 C€d ., Cu Pb Cr Zn Ni 6 Wi 5 4 J& G &K 1)
T

F1 (TERERERALTESERRERRE) RO LIEES B AE

Table 1 The standard values of soil heavy metals of soil environmental quality risk control standard

for soil contamination of agricultrual land

Xt 1o 14 pH FRUEZE cd Cu Pb Cr Zn Ni
4875 e XU i B (B ( mg/ kg) 0.30 100 120 200 250 100

6.5~7.5
3G Y K S/ (mg/kg) 3.0 — 700 1 000 — —

T 5 e XUR TR L AR Y T 9 Cd Ph o 23K T A A PR BR A, Cu 23 SR BE A HoA B ofis. #8030 95 3 b AR K A
B, R 3 o BT 91 84 S 24 RS 97 1 {2 LA 28 SR ofe.

®2 LETIRESRENEERE

Table 2 Heavy metals’ environmental background data of soil in Shanghai

& Cd Cu Pb Cr Zn Ni

H5AH/ (mg/kg) 0.17 28.59 25.47 75.00 86.10 31.90

2.2 HARESNERE

SRR IES R E F IR A CARBE W ITA 75125 ) M AHSCEER I T. 78 5800 B A Ak T 30 7 S b Bt L
VPR 5 A RAES (AR 3) , S A AERE SRR S G FHL O~ 10 em FJZ HHE A AEHAEH, IE FAR%E. ¥ 5
A SR oS R HEREATR A LR BT, SRR A P AR AR ZE A HLER A L b 2, R T B | 30
120 HJ@ fe bt , Tl 4 @ e K & it 3000 40 B, L 1:2.5 B8 oK Fo il i R 2 ol A Tl i
(-5 pH BI5E ) (NY=T 1377—2007) , R HIHLALEE , {8 1] S40 AU &2 A (Mg 458 —FE R 220 W) ) il i + 35
pH. B 120 A BIEEA | SR HBR 2 HNO,~HCIO,—HF J#G )5 , 8 AANALYSTS00 % J5 7 o'
AL (Perkin Elmer A #]) , HoH Cu Zn Pb Cr A1 Ni 190 52 % F kA, Cd 1 e % A Bk, TR R4
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JRITER W3 M 5E b R F I AR e - EREAS (GSS—6) 1y B pr ke, B {45 Fh o0 28 19 AH X 22 /N T
10%. S2 5 BT FH G0 38 A DL g 2], K A s 2tk .
2.3 TESFFENFZE

K FH s BB EE Y (Geo-accumulation index ) % +-HEREAHEATH 42 JE V5 YL PAN . b BEUERECL, (03T

I =log,|
geo 08, 1_SBi ’

Kb, C A HIEHATESEITER | BKEE B, HUCK | MBI Sl HIEE SRR b B L,
RN 3.
F3 L, SRIESSEIRR

Table 3 Standard classification of Geo-accumulation index

1. TH3 <0 0~1 1~2 2-3 3~4 4~5 =5
TSR 0 1 2 3 4 5 6
TSR T - H H-i i - E W™

2.4 BEESEBEILHE
FIEREA LR A S KBS DA SR VA A S MG E R e A B ERR B E AT .

Cf =C/B,,
E =T xC,,
RI =Y E,
i=1
o, € TR i WIS RSEG C R TeR | IRIE %4 E, 7RIS RARE
B %‘%E_\Aﬁ% i B"J%fﬁ;ﬁb%{ﬁ B ﬂi]ﬁ? i E"J{EQE/EE%? Table 4 Standard classification of E, and RI
SEEHEHG T KGR | RN R R ZTER — — e
3 N N S, — = = #112 § Sethy[EN
GO S F IR WSRO 150-299 P
HEN 4. 80~ 159 300~ 600 A A
ARBIFTE R 5 b e 4 S BT M R RO B 160~320 =600 REBEALE
=320 WA S E

Wi AR 0 xof 36 [ [ GRR R (EPA ) 2 HH 9 7 4 Jas 4
P B R BB IE , 430 Cd:30,Cu:5,Pb:5,Cr:2,Zn; 1. F340, Ni BB HEm N RECH 5,9k A R4 a7
(R T2 AR

3 RS0

31 T RESRESENESERMBIRTN

M EIRTTENE T 5 e i B HE R s s - e REA B pH ZKSE AR Cd(Cu P Cr.Zn (Ni 6 JiH
ERICRIE R HAR pH O 7.31, Bl ngk 5. K i b S m IR EE I SR E, Cd A9 RIS EN
18.46 7%, Pb 15 2T SHELRY 1.88 17, Zn AU S HUE T SHER) 3.63 4, HAA TR ML T SHE. K+
PRI O A A FH b, - 407 Y RS A AR ) T pH o 6.5~ 7.5 1 FH b - 487 Yl XSS i a5 £ v 9 A (2
o) bR, Ferf Cd RYFRAE N 0.3, SEPRIAE A 3. 14, MAE R BRELAY 10.46 115 ; Zn BYBRIE N 250, SERRI{E N
312.86, M{EZFRIEAY 1.25 7%, HABTCZ M EAR T AR A BRI, CdZn M XURS: T8 {1 e e 1A il
JoHE 22 4 ] BEAFAE XU, SN 17 25 SR B2 A M PR . P a0 e SRR I8 o e A P b M 75 4 XU A 42
PRIE) H pH N 6.5~7.5 AL 43375 Y XU A P (EAR 1, Cd BYBR(EL S 3.0, MTAREAS B SE BRI E  3.14,
C A UG 42, B P2 L 77 A 7™ ol RIS v, D DU 07 SR O™ A A P i . 45 2R e ), Pk 3T
WS P E G R Cd Zn P AT b b T S R R T A, Cd  Zn b [ 5K S e KU
GitiE (e, Horp Cd BRI T IR TS R . 2P ik 5.
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Table 5 Heavy metal concentrations in soil samples

pH Cd Cu Pb Cr Zn Ni
REA I 7.31 3.14 7.49 48.00 28.34 312.86 11.03
BT PR R/ (mg/kg) 0.17 28.59 25.47 75.00 86.10 31.90
AT T SAE KB FH R A AT HE M RE AT FAH
2018 AU i (E/ (mg/kg)  6.5~7.5 0.3 100 120 200 250 100
ST TR B AR REERE  RRRRE TR AR R
2018 MU E =/ (mg/kg)  6.5~7.5 3.0 — 700 1 000 — —
S5 RAT AR — KBERME  AEEEE — —

3.2 SEERIFM
iz I BARFEHGE , UL T IR SO e X R IERE AR T R Sk i I T A R
15PN, A5 RN 6 .
6 ABHOTAE R+ IS i BRSBTS

Table 6 Geo-accumulation indexes and the evaluation of heavy metal pollution in vegetable fields at bank side of Yingtao River

Cd Cu Pb Cr 7Zn Ni
FEAMIE C, 3.14 7.49 48.00 28.34 312.86 11.03
Tl B, 0.17 28.59 25.47 75.00 86.10 31.90
o RBUER L, 3.62 -2.52 0.33 -1.99 1.28 -2.12
T YR i J B-rhiE J i &

DAL R R ER T S E bR TR 1, T AR A AR R TP E G BT Ph Zn (Cd 1Y 1,
BRT 0,408 1 5 P8 BOUYHARE (3 3) , RIIX 3 FhoT R M ALT5 Y, Horh Ph @R -h 5515 Y, Zn JB
Sy Cd BRI YL, TS YL FEEE Cd>Zn>Ph; A 3 ME AR ICE Cu CroNi (9 1, ¥/NT 0,8 TS
5. X 6 FEE 4 JE u R A, Ph B /N T AR o v (G TS e KUK O e (8, (RS T BTy LR B 1S 5
{5, BEPA 1 I T PR IAT s W SRt - e R 4R P S A2 AR R I AE 3 BT R R - A
V54, Zn M E R IS YRS T (R, V5 YRR B P 48 Cd AU A [ 58 39875 H XU 0 B (E, i8R 3k 1
G Y KU P, V5 Y PR, B AR A TSR AE W A 7
33 BEESEREEM

TR B E A B IR AR S e 7. SR 7 I LIF Y, 4 BT K Cu Pb.Cr.Zn Ni
E ¥ITE 0~10 Z [, B/NTF 40, % 1R 4 01501, 8 TRMAERAEE ;Cd 9 E, 28 553.94, KT 320, FAFE G
ERGE. ZMESEICRESWAEASEERE RI 4 570.79,7F 300 ~ 600 =2 [a] , i B AR Bk ] 11 75 S 1
AR B/ DAFAE R A IEE. 76 RIH, Cd B 5TRRR 3K 97.05% , Ul BTSRRI 0 75 = = A ui A A /e 3 1 &
BHEALEN C.

%7 RELETEE SHWESETE R RTHER

Table 7 E,,RI and the evaluation of potential ecological risk

Cd Cu Pb Cr Zn Ni
FEACIE C 3.14 7.49 48.00 28.34 312.86 11.03
Wl B 0.17 28.59 25.47 75.00 86.10 31.90
TGRSR C, 18.47 0.26 1.89 0.38 3.63 0.35
BEPEMR N REL T, 30 5 5 2 1 5
TEBHEADGERRE, 553.94 1.31 9.42 0.76 3.63 1.73
E, B FITH ek B Bk Bk Bk Bi%
LA S A EIRERI 570.79( T L 6 Fl4JEtHE)
RI BB FETM A SEE

3.4 RESH
F N Tl AR AR 254 23 A g i JRE ) W) I ) SR T PR B ik T R R 4 RT3 A 1
TR GRS AE. WP, Tl A S RS 15 e H AT 15 Y TE KA AZG AL AE
il A 13T 4 s A R AR L S e BB T S VI S R S Y A R T R
R T XA = HE 8 15 B DT K.
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S0 [t BRI VR SR AU BE S0k T XAV 3 km BE B, 16 T IX A HER Y S 9 A KU R IR TR+
Herh . T ZSE AL T BV A 25 A0 9 PR, S5 308 B DRI TR0 3 IR X AT B ST AR A D R HR A R
T A AN 58 420, 280m s i T B0s Y A AT REPER/N. A B, Tzt J2 W0 A [ A L, AR IR
AR ROTRE it it , (5 )= IR AR A 75 58 X B R i A , o B R it T AR AE A HILAE Ak il e 245
AR D3 S A TS T 57 A MR A= b SR A K 5 R B s RIS B0, DRI , S o 4 Js 7 ke 2 2R ]
REJE Ak T X 75 e W A% S5 R, /N R TP O B9 R B P Zn (Cd B AR T A 6, FE IS
K RS AU RS IR SE T R AL T X BT IR A P Y P Zn i T X 2D
UESE T A SCHY T4 8. AR /K S 75 A7 70 5 i 179 % LA R 73 3t Jl 30 0 i Ml 4 M o s B A, U A
friE—2A e,

4 w5

(1) 28 e s B PR T 30 T bl 25 IR A7 A 4 S A B IR G2 KA ( M PA G o it A FH b - 48
LRSI ) | T 58 TR s B I v oy WO 3 P B 4 R T Cd Zn 17 Sl 45 g
RS (AR, For Cd 3 AR KU IR Y 10.46 4%, i it T 35 Y XUS A . Zn B9 & 2
KBS BE(ELAY 1.25 5. Cu Pb. Cr Ni B8 i A HE 39875 e KU i e (L, 15 Ph Mt IR T e 15 A, U
B Pb (& A Cd Zn —FEZ N g iife 3 oA FriR 8. DA 3BT Sl bRt 32 i 2R

SRR S YT R B T 2 F) Cd Zn Ph TR AR AR BRI e, Hith Cd TTE R TG L,
Zn AHPEERGYe Ph MR- AETs Y. EHES YR N Cd>Zn>Ph>Cr=Ni=Cu.

(2) 52k [t B Ak T s T by 2 Bt 4 U i AR S fe . B S TR AN B R 25 5 W8
B FERBIAEM AR R, Cd TCEW R ESGF KRR NBMESEE. SR W AR
faFEI N Cd>Pb=Zn=Ni=Cu=Cr. HZME LB LB EA B FIREUE & SR AR S e H ™
ARG EN T E RS R N Cd, H TR 15 97.05%. Zn Pb 174675 Y%  (H 754 2506 FE A X%

(3) B e s AR R VAT 0 T b s 5 IR L BT o 149 5 SR A7 A (e 22 4 XS ol ko 9805 e %
WEAE S E BRI 30T, nTA5 24558 . o BB PRI 100 VS5 b U7 AL 0 3 S A A R e 2 & KU, K
W RS SR, PRttt 3 AR ais . ORI T XA JCHRBERE TR s & 4% A . i il B AR i Us
BN AT 0 S0 =5, I % BELJE BORA 1 K PR TT 300 005 - M 2 kg S . [) B o 56 AR 52 T 30 55
SRR (24 b Ji B A PR B 385 T A 152 FH b 15 A8 A A Ml P b A7 7 1 I 2 5, N 8 22 PR A YT 300 7 S
TR 5 SR AE B TR A B 2 4 AR | 7 58] J) 320 5 T 3 W) ST 22 4 A DR BRE ) 3000 i 3% DR FH 28 L 3 Tl P
TR A A () B G2 5 3l A7 A, A5 SR 1R SRR A T S B 4L 7 (e B 2 4 AR S s | 3 i A BB R i ) T 2
o7 05 K 38 T A B AR A 7 R B R B i 2 4 ARG
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