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Abstract: In 2015, determinations were implemented on Pb, Cd, Cu and Zn content in leaves of Cedrus deodara, llex chinensis, Cinnamomum

camphora ,and Magnolia grandiflora at 4 typical areas and one control in Pudong New Area, Shanghai City. Analysis were made on relationship

between content of heavy metals in tree leaves and that in air pollution. The results showed that Pb, Cd, Cu and Zn content in the leaves of different

plants had positive relation with their own concentration in the air. The content of heavy metals varied with types of metal, tree species and sampled

area. The determination demonstrated that M. grandiflora had the highest accumulation in Pb and Cu, and C. deodara had the highest in Cd and Zn.

Analysis on metal content in tree leaf at different areas resulted air pollution orders of Pudong New Area, Shanghai.
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RIS HL AL T E T ZRHIX, 30°0820" ~ 31°23722"N, 121°27'18" ~ 121°48'43"E, i T LigdiZih, il
VLA, ZRMARHE, BEIGHTNNE, KIT=MNARSk, HRE G REL SRR H AR . T AHTIX
EAKITHRZE . HE A SRIA R ) AR R R 2 = AT . N AIRE S, PEAbA, P91 3.87 m. JLIE
PR WA TROEIGHIAT , TEEMEARR, WU, BoKaEil, Sl , EEY, "IREAN.
YSIE 15.7°C, FEXREKE 1100 mm, EWHYZ 131 do WEFIRESF AL, TilkgRRE, 434 25T,
It B BT B AT B AR AL
1.2 FERWNE

EthosA 3 iHf#{X( Milestone 23 H) ) . NexIon300 F BB & %5 55 IR BT i ( PerkinElmer 23 7] ) . FD-1D-50
IR ETHAL (R B Su s A PR A | ) | SX2-10-12 BIE gidn ( Filg—EREAR A ) .
1.3 HmE&E

TSI X ek, A% b M T X A R A R X —— L X Sl 2@ ETHE : i e
IRTTEE AP . RRERZE G1501; AETRIX: PEEFER; DA X i BE 252 be N TE A BRI .
BeHE 4 ANH WHSAERRPSE TS (Cedrus deodara) . &7 (llex chinensis ) . #& ( Cinnamomum camphora) . fif
1£E 2% (Magnolia grandiflora) , FEEEASREEXBENLIEBCS AP 2 ~ 5 Bk, fEEtiafk. 03R4 G1501. #
S EIREE . PREAE X ORI FHETTEE 25544 5 A RS AN B0 . A . B MR BN,
1. FARAERAEREHLE 3 m SAL, TEARBIVEIL 4 DT AERE 4 ~ 5B, BY FAERL, BEEE SIR s RE
R, SRAEFBSELRIM By, BEGEIGE 3 255 5 R VEAIIERRES, B—HEREREEM 2074 100 g SREERTTH)
FFEZ RHIAET (2015453 H25 H) |, BRATERIXAL, 4 AN RAFE AU RETSHIER P55 HAR 30 m KL .
1.4 HmAE

P52 RS B SRR e, B ZARIRK I R oK B . BT BiEid 60 B, BONTETES
AP 2 RIFRECERFI F 0.200 0 g JEONIHAERES, HIl4 mL HNO;. 1mL H,O, TR E T, /NOIES)
DIBERIFE A SRS Z0RE, FEIEICE 24 h JEONGE RGP gk, EAEFEF: 15 min FHEE 160C, £RFF 10
min, /DA 10 min FE . SRR ER, TEEXEDT AR, BN IE R, BT MR b
IIFAEE 120 CHERR AEER F i R I 0.45 pm JEHE, FH 298G MR 25 58 25 mL, FH HUBGRE &5 55 8 IR B3 ICP-M )
SEESEH (Cu) . £ (Zn) | # (Cd) . £} (Pb) &, LEIRPHAFITE AR, SA%RER
TIPS, AR 10%0°PATRE, AT/ B ZE/NT 10%, PRESFERAR (NY861-2004 ) ST I
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ZRAE 90%~115%.
15 REEH
TEMEFFIH RS A BRI R A TR, DAEACRE Bk ( GBWOT7603 (GSV-1) ) fERIR, DLRREAIR
I FTEE AN, IR 2 R BB SO T (72% ~ 113% ) . EM R M Bt R AT A . b, 4t
KBRS, RGBT — TS . — AT I P S e A iR B T B N RS e, I IESE
iR
1.6 HIEAIE
P TR AT Y TS YR, RIHEAR: C, =C, /C, . Hif: Cmisyaesl; C, ki Rkt
IX R SRR 5 — T 4B ST 5 C koot BRI S o — T A Sz i BTy S e85, SR .,
SRIEREE I T 2R TR P9I YAREE (T )« T, =Y C /e Hot: COWR I H BTSSR, n bl
BUHRANEER I SPSS17.0 Bclt, F52AHIR M Excel TH.

2 HEREMM

2.1 K5 Pb. Cd. Cu. Zn ZE&HFIE PR ER
2.1.1 PotyER X4 FhAb R B

100

B Pb EEMTEIL (£ 1), AEFF 90

gut Hkt P 0 R BUAE SRR i o0
AL B2 Fi) Pb S0 a1 HAR £ 0 O e
PRMRRY, HIEfEACEIS O 2 ) m i
LWL 695 meekg! (FE) | JEHH 20 e - : f
7.61 mgekg! (T ) . VA 5 ASFREX 2 -
WEEY) S8R 6.60 mgekg! (THE) . 4 ° .y o o
BA X 4 AFFp e P S ECFIME, TEE
RN RIAE RS > F > T/ > &F A1 4 ARt BBk E 4B L E Tk

(1), 4 WFh RIS oTEE T Figure 1 Contribution of heavy metals in leaves of tested tree

BREE AR (1) .

ERBEXAFFf B Pb ()& BFAER AR, 2005 Y™ & XA a b | Po 19 & & 55T BB 77AE
BEER, WBGYTEE X F P S B T 20E 5 YR X, Horb DIASE T A e i e e sk A
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R, Z AN AR —SIIE T TSR - Pb B RS RS P IS B EE R E
THRPE (£2)

AW R TG RF P PR SRS 4 RS A S B ELI, TXSMAF Pb 1Y
RCPY) RBE SRR E SRS BB 21%, SR TR T EIEEARR RS ESIE Pb BT YRR
212 CAdWER F 187, 4 MR, T b Cd 898 B0 T HAD 3 MRl XA 0.41 mgekg!
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Table 1 Heavy metals content in leaves of tested tree species at different sampled sites

JeE i TESR/ (mg - kg™")
Rafilts Bk RPRLL G1501 s aetfiig HEREAEX PR
Pb EFEUN 1.12+0.21cC 3.47 +0.16bD 4.69 +0.05cB 5.98 +0.13bB 4.83 +0.03cA 4.02
2T 0.84 +0.06dD 1.63 +0.02cC 2.51 £0.09dA 3.23 %0.06¢C 1.98 +0.01aA 2.04
i 1.37+0.18bD 3.32+0.04aA 5.21+0.13bB 6.95+0.01aB 4.01 +0.05dA 4.17
P o 1.52 +0.36bC 4.47£0.13¢D 6.69 +0.02aA 7.61 £0.04cA 4.35+0.08 493
XPHE 1.21 3.22 478 5.94 3.78 3.79
cd Eh 0.15+0.03cB 0.53+0.15dD 0.46 +0.12cA 0.67 £0.12dA 0.24 +0.16cC 0.41
& 0.12 £0.03dD 0.28 +0.0dA 0.54 +0.03aA 0.48 +0.03dA 0.31 +0.00dC 0.29
i 0.07 £0.17dC 0.15 +0.03aA 0.16 = 0.02dA 0.22 £0.16aA 0.08 £0.01dC 0.14
it E % 0.09 +0.22aD 0.21 +0.14cD 0.26 +0.14aA 0.43 +0.18¢C 0.17 +0.02aC 0.22
XPH)E 0.11 0.29 0.36 0.45 0.20 0.26
Cu EFA 3.62+0.13dB 7.08 +0.03bA 5.24+0.15bB 6.43 =0.15dE 3.84 %0.04dD 5.04
2HF 474+0.04aD  11.38+0.01dC 9.96 +0.14dB 9.45 +0.23aE 6.43 +0.03dA 8.39
i 3.70 = 0.02dE 5.68£0.12dC 4.61+0.03dB 8.35+0.01dA 5.19 £0.02dA 5.51
e 581+0.11aD  13.27+0.02bA 9.38+0.13bB  11.26 +0.14aE 8.28 £0.15bD 9.60
XFH)E 4.47 9.35 7.30 8.62 5.94 7.83
Zn EFE/N 16.02+0.14bE  41.83+0.02bC  26.22+0.12dB 4328 +0.12dC  30.04+0.03bB 31.48
2T 14.23 +0.02aE 26.91 = 0.08aE 1933+£0.02cD  26.110.16cD  21.81 £0.01dE 21.68
i 11.56 +0.07aE 2121+030aD  1522+0.07aD  20.07+0.13bE  17.53+0.10bE 17.12
e £ 18.97+0.03aB  4020+0.06cE  24.94+0.01aB  38.17+0.12bD  25.57+0.03bB 29.37
XPH){E 15.20 32.54 21.43 31.91 23.74 24.91

TE: P<0.05, NEFERRAFESMMEFEREER, REFERERAFREX AL REES

KAUTH Cd EZRETER z2 4 eHMAELEREENE (TE) SATAISRIEN IPC MIBEMASA
/_:C il 5 cd /_:E}E: *ﬁ 9& EI,‘] Ef VA lﬁ /ﬁ?? Table 2 Relation between heavy metals accumulation in leaves of tested tree species and IPC

FEEEMR LES S MERRE
o FEREAETIXYES Cd ArsHEn Pb y=0.500 3x+1.425 3 0.869 7
cd y=5.572 1x+1.094 1 0.869 2
kA s, KRAPHER) Cd 1554 Cu y=0.119 9x+0.779 6 0.870 3
. . Zn y=0.002 1x+0.672 1 0.860 5
A, HAR SRR, At BELIE y=0.449 4x+1.017 6 0.864 1

SHE R 25 B T L T Vi x FoRRHT T BRI C R BB, y FoR R AT
ABIX. Cd 89S BAHREAR. W 1 HhalEH, 4 MR R Cd 89 R 2 SRFHERFEK TS A K, K
GG E B AT E AR DA R A Cd B0E B T AR 3 ARAEX, HAZE THEM RN R Cd 85 B
T e A,
2.13 CufuZn W2 Cufll Zn K 2 P WotE, 4
HARA A B AT TR, Cu e RN B AR5
HEREEWER, HEY RS AR S s AR
BPh
mdd
Cu
l- @in
fif {2

25 1

SR G B IR, 2 SRS S A BRI
EHAEHERC, Zn ok S EE R 20
(FRIBICT), S ShRERIZE e S S, B B
UML) DR P B I RE e AT A ST 2, 10 1
R K I Z BRI B R, A 5 L l.
RN Cu, Zn &EET Pb, Cd HySEI], -
Eh 4%

HEARERE/(mg - k')

5 Cd i, &RF Frrp i) Cu &2 RS .

G4h, AN SRR AR i Cu GriRER il
ERECAR TI—JKH—IZTHWWWH@E’] Cu TEER B2 REAFT B E4 B4
B3, HptLIFEES Cu iR {—:,'\%E'il_‘éﬂ ., HAtk Figure 2 Heavy metals content in leaves of tested tree species

UCAATT > 1> TR (E2) o BRARIMEL G1501 Ab, AFEERFEXAFERFpEIN F#) Co S RBAFEREESR, Hib

UL it e Cu &, HUCH RIS > JERE G1501 > FREAX > X (£ 1) .
XFAEERFE 4 AR B Cu P RRB AT/, 458RER (1), RS ENEHALRETE

PRI R Cu BRBE I T HAh 3 S RAEX . BREEAEAh, SAThIH 8] Zn 85 2R A 4 A RAEXAFTE D



5 XU, %o 4RI ) E SR & BAIE SRR 5 G 5

FER, HP SRS Enm THAM 3 AR, FREL 31.48 meekg! (TE) , HMRKMMETS > &
TR (1),

AERAR R A EI P - Zn & SR RAEX TS YRR BT AR (L 2, SR b A s S i SRk e Zn
() RBEIH R T HARAEX, DU GTE Zn 0P & Bim, HAREERAR U i i i > R >
ZRPRZE G1501 > MR (32 1) o %t 4 AMFRIH B Cu Fil Zn (9 BESEIFH0T, IOET RS Cu fill Zn 988 5
Pyt Cu il Zn B RBEEIEASE™ (£2) o WA ARI - Cu Al Zn A9 SRR T HA SRR S 0T RE R
FHOEROE, HAMEFRIGYZER TAX, i RT3l 8EX
214 BERBERANMMHTRESRBTHERE WEREEX 44 RFH 00T 48 T34 BB 47 % 2 &
3) , 4AREER IR xR, 4 Wi B4R 2
HEFIEREE S . iRy 4 A R 1100 ]

TR TR R, RO > T e
R G1501 > PEIZAEIX > X, £ o]
B 5% ]

B RFEDX. 4 AMFIE 4 A R EHH R T g 3o
BRIK, i H R b S T B XK A 5 4 g el
BT E SR, SR R E LR T R . P y
EWEE; HIREEHFA, % RERIEYY™E, .
HAGEGE AR, 4 AR E 4R T R B3 ARAHR 4 APt B b E AR T R RS
%ﬁ]ﬁ‘&%, ﬁﬁj{];‘gﬁﬂqgﬁ G1501, qu%ﬂi‘lz*ﬁxﬂ‘ Figure 3 Heavy metals accumulation in leaves of tested tree

speciesat different sampled sites

BT, Zeim AR T XA, HIeTs 3™ E a4l

EA B4 N BRG] 2 AN REEX D R, T2l s AR R S 2 K i, B
PSRN RRREABIAZ G1501 BEAR; XF R FE I B B0, 15 JLAR A, SR, ARt
hESRERERD.

RS AT L AR SR BT R ERN. 7E 4 SRR X, BAAM ) Pb, Cd, Zn P
SRR 323.44%, 216.70%, 120.61%; ZFHM FHH Pb, Cd, Cu, Zn B FHRBRESHILLXT
WEAY TS 178.27%,235.42%, 96.30%, 64.43%; 151 H i) Pb, Cd, Cu, Zn A F-3 B8/ Hi HL X FRAY S 255.66%,
117.86%, 61.01%, 60.10%; fafft B %M H ) Pb, Cd, Cu, Zn ) FH)RIE RS 280.26%, 197.22%,
81.54%, 68.53%. EFF—HHr, SRIFhH R X E AR TR STk AR 2 TAHIRIZESR (& 1) o Hp
IR BB Ek, HUCHRIEE S, v DIWE S LRSI /e [ SRR .

22 RER=EFM

FVRNTE 3 & B 5 RPN TG Y & BRI RIS, HAE R KB o] ) RS TS Yk
HFME, BOTYEAMRINERER IS Jerdehs, I RREFI TN . AR BT Y8 ECR & A5
Yk, i i ESR I G, ARG A FOR B A T gee L TW Y

H R RAIT Y SR Ry oG —brife, IR, XIS o5 S0k a7, RSz R
SIEYER R 4 AN T2 MRHERE (<1.2) 5 %% 2G5 (121~2.00) ; 2. FEEYE (2.01 ~
3.00) 5 IV EI54 ( >3.00) .

MMZESRD R, XTHEX (1.00) 4 T RI5%,, ZRAEXEEMTIX, B AEERAL, RBREAD, K
S TS YR, WEEAEX (1.97) Sk 455, JARTEERM Tolkis 4LlE, 2@ SRR ; KB G1501
(2.51) FEafk (233) B ITRIGSY, X 2 ASREESHIANE RS, i BRASUE TllESHRE K, XX
WIS BRI — E T TR RE, B ILTS Y INEE.. Byms et (3.20) i IV %, B EiSYLX, A3E
HEE, KRR E, WK ER TGRS (.

23 EYMESERZRMES KRBT IPC HHEX S
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KA EZT548%L (IPC, index of pollutant concentration ) TE— &2 PR T KRG YRG0
B, 4 AR FE SR e R RIE 5K ETSI8E IPC A BE WM (R>0. 86) (£ 2) . I
WE TR Fr R E ARt R R BRI E SRR T R IEA S aTLURIEE Y R E AR R R E Sk
MRS ESRIREE, i IR M R RS E 85 YLtk .

3

(1) FrffpHes . &5 & aiEEE 4 A RFE xS me R E RS 2R, b=
- H) Pb Al Cu B R E AR, TAARY Cd Al Zn B SRR AR

(2) 4 ARFH R E R SRRSO A FRIFE R E 25 . EASE R R H Tolli5 3™ B X,
BRI ) R R R RS ER R MR B, K Pb, Cd, Cu, Zn BET58%0C S Pl X AT
R Ea R R R R IEHR.

(3) tEYH A BRSO R YRR R, WA TS G A EBEbR, R
FEPFO R PR AR S . ARIRAEREN, MR R EGR R E 5 RS R B ASHIX K
SESEIGIYEER Pb, Cu, Zn, THEFEEKRKVEBESTHBEGRX, ZBHL G1501 AEtiafbE
BEEHIX, AR BRI YX, MR TETRIX.
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