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Lour.). ]~ E 22 (Magnolia grandiflora). &
W (Albizia julibrissin) , # 3 (Elaeocarpus de-
cipiens) \WUZEE (Osmanthus fragrans var, sem-
per florens) IR &2 (Michelia maudiae) . B4
K (Liriodendron chinese) . 7 1& (Cinnamomum
septentrionale) 1 [E ¥ Hi ( Platanus orientalis) |
a5t (Koelreuteria paniculata) 2L vi (Ligustrum
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HNO;-HCIO, 8 1k » 2R HI &I Tt 5 Wlie 2 ) 5
Cu.Zn,Pb.Cr Fl Ni {8 .
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B F W G R Y K AR BT X AR
V5 Y B AR BE . Cu.Zn Pb.Cr Ni #: &2
MR 5.1.5.2.5M 0 — ik Er <40 J& T8 H5
PuRR R RI<CTI50 SRR £ A A KU .

M1 AT LAE s 3 T X2 B ) - 4
HH4 )8 Cu.Cr.Pb.Zn F1 Ni (5035 & &40 51 2 4R
WA TR SHM 2. 18.6.67.3.32.3.57 fll. 86
5.5 PP E & B E Z 25 Y, 15 YRR B il R F] /N
B FE 4 Cr>>Zn>Pb>Cu>>Ni,

5 FhE 4 )8 ot RO R W AE KR R AL
E.'(3.57~16. 60)¥J/NTF 40, J8 THe 65 Y i .
E,' K F) /NI F - Pb>Cr>Cu>Ni>Zn.Pb
FA) TR A A 2 XU AR e K, Zn 1) T 7 2 75 KU
BN,

SMESETE RIME R 53. 71(HFE 1,/
T 150, R W3 1T 2 PO+ R G R Ak T
B0 fE A B, o Pb b RI H /9 57 ik
53N
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Table 1 Heavy metal content and pollution characteristics of soil
i H F4)E &/ (mgekg!) Heavy metal content
Items Cu Cr Pb Zn Ni
P i 31.35~88. 81 212. 64~315. 4 68.77~191.72 129.14~429.63 8.74~63.97
S 2 {8 47.13 275. 58 115. 85 295. 38 25.21
R TR R 21.6 41.3 34.9 82.7 13.5
PIFE Y B Cr 2.18 6.67 3.32 3.57 1.86
WA S K R ECE, 10. 90 13. 34 16. 60 3.57 9.30
VA A S XU 18 U RT 53.71
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Fig.1 Each form content of Cu,Cr,Pb and Zn of soil
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Mol B2 2 /9 J& 28 (11, 47 mg - kg ) )7 K
2£(10. 77 mg+kg') MU FEFE(10. 29 mg-kg') . &
DT kR B A R XS Cu By W i A D A Bk
6.72.5.32 F16.65 mgekg'., ZEWFIPUZEENS Cr
A W W 5K L 43 Sl 3k 65. 07 AT 49. 15 mgekg',
X Cr By 3/ B2 B 0T R 22 AR 43
Wk 9.76.11.31 112,30 mgekg', X} Cr W &
R BRI B/ NI 6. 67 %, Frd 2SRt
AL & 5T Ph By I A £, 43 5l ik 4. 65.3. 68
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W (50.86 mgekg') kI (47. 34 mg-kg' ), J}
(42,54 mgekg") Ml % vi (41. 68 mg+ kg ),
W dss /b i L A 52 (18, 26 mgekg!) FIVE [E 4G
i (15. 56 mg-kg'), X Ni B & KRy &
2£(2.36 mgekg!) I /N R U ZEHE (0. 29 mgekg!),
J7UE 2% NI U FR Y 8. 14

AT AT PR L £ 0T A W R AL B BR X Zn
R R 24 X e 4 Fhf 4 )8 R R A
A ERERY S R E SR BEEYKS. BT
Tt Ph YRR 5 K T2 Ah, ZE R X Cu, Cr Al
Pb BB EL X Cu R RERES) £
Toh 2 5 (P>0. 05) 4k, 5 H g # ot J

Cu.Cr 1 Pb 1) Bl 2 & ¥ fF £ B F 2
S (P<<0. 05) Pt B 258 %F Cu,Cr #1 Pb £ #5811
EAERET) . BR T DUZEH 52X Cr B B i K&
JUEEX NI RE KT EHEEIN, F X Cr,
Pb.Zn 1 Ni ) #1288 ¥4 K, L & # X Cr.,
Pb.Zn fl Ni i & 468 71 45, L H X Pb 9 & 4
fie S feam . PUZEAEXS Cr A1 Cu B9 B 4E fig 1 A %
Ll

AFHEYTFESE SRS HIEESE S &
AR Ak 5 — 5 A OG  (H R I8 8 3% /K F (P>>0. 05) ,
Ul BIRE P I A R A A R R - v 4R
SR iobd) IE S N0 <5
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Table 2 Heavy metal content of different tree species leaves

1 48 i/ (mgkg!) Heavy metal content
Tree species Cu Cr Phb Zn Ni

FHE 7.3340.026 be 12.30=0. 78 abe 0.6020. 056 ab 42.5441.96 d 1.2340.067 d
IR 11.47+1.08 f 65.0744.33 g 3.68+0.17 h 26.68+1.31b 1.0740.088 d
4 5 6.724+0.49 b 15.88-0.93 ¢ 2.060.076 ¢ 41.68+1.38d 0.84+0.061 ¢
12 E AE AR 7.9020.62 ¢ 19.1940.87 d 0.76+0.053 b 15.5620.90 a 1.09+0.074 d
Iy 7 10.297+0.55 e 49,1542, 14 f 1.0940.031 ¢ 27.6842.09 b 0.2940.021 a
AW 8.16+0.47 ¢ 9.7640.33 a 1.7340.11d 50.8642.73 ef 0.60+0.050 b
Y VN 6.654+0.71 b 14.40%1.12 be 2.55+0.14 f 34.6241.95 ¢ 1.694+0.092 e
JTEXZ 10.7740. 83 ef 11.31+1.05 ab 0.4440.037 a 27.934+1.57 b 2.3640.16 f
Wil o s 9.424+0.64 d 27.70+2.08 e 3.36+0.12 g 18.26+1.11 a 1.1440.052 d
b 5.3240.34 a 20.10£1.66 d 2.2240.099 e 47.34£2.48 e 0.650.043 b
g 7.7440.67 be 28.47+1.53 ¢ 4.6540.22 i 52.2944.23 f 1.7240. 080 e

] — ) A 7] 5 Bk e n A1 J 35 28 57 (P<C0. 05).,

Different letters in the same column mean significant difference at 0. 05 level.
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B2 3 AT LUE th o A R B i e X6 [A] — 4
B EEREZE TR AFMFX Cu 1Y 4E
B XS B Cu MEMER A G,
Zn BE B R EWE R KW Cu M Zn i) A4
KT 0T B I T K PRI S AR R PN ) 3 1R T
IR R BE SR Cr A 5 9 A 0 W Y O % iz |
AR s 135550, HE WA 1 Crr 4 R 43 4 B8 7E AR
L Cr £ P HFRAEARTHE 4 fE
&R ARAEY B X Cr & £ REUNT Cu
Zn (), Pb2—MAEITE, Ni EHPWIELTH
T e R . T RE A Y i X P Al Ni ()& £ &
AR SR A

H e 3 AT ZERE X Cu M Cr 19 & 4 B8 1 e

SR, B BB RIS 0. 381 1 0. 207, 77 E 22 FIE
I EFEX; Cu 1Y & FRE o, & 5 & 505
4 0.265 F1 0,272, UZREFEXT Cr 19 & 4R BE 1 48
WL EERECN 0.169; Zn &4 R ECR KM 2P
e, 00221, Hok O £ oot (0. 192) 1 H
AC0.161) s F kXt Pb Al Ni 1 & 4 e 1 fcsi . &
£ ZBUF R 0.063 F1 0. 159, % 1L 7 2%t Pb Al
Ni (& SERE I Lo, ' 4 R 5k 1l oA 0. 049
10,130, Ui BIAS[RIAR 4 %o 5 4 8 1 I i A i 4
HBA AR 5 A o B .

I A% CuPb.Zn 1 Ni & £ R EE
TR E R R RO SE X Cr I E R R
H+3hEERE - mIEMEX, Ay A
XF Cu,Pb.Zn Fl Ni ()& 4 68 J1 Mo, o] LI 35000
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&4 Cu.Pb.Zn Ml Ni i5 4 £, 25 %F Cu
1 Cr (18 82 R BURK T LIAE 18 5 A 0 K B
F 3 Ca #1 Cr 975 4% PHEEXT Zn 79 & 45 fE
B T DAME A Zn 15 3% XY 32 2 A0 o 2l 38 &
B TS YR B s Ph AT Ni 9 & 4R &R 2R Ry 2
F i, I AR 0] F T P Al Ni & 45 Je iy +
B,

x3 AEEIHRENEEENEERY
Table 3 Enrichment coefficient of heavy metal

of different tree species leaves

Tree Enrichment coefficient
species Cu Cr Pb Zn Ni
FHEE 0.234 0. 056 0. 009 0.221 0. 055
s 0. 381 0. 207 0.021 0. 107 0.021
7 1t 0.098 0. 052 0.018 0.192 0. 042
BEAEM 0,215 0.063 0.017 0. 058 0. 022
Iy 7 0. 202 0.169 0.011 0. 067 0.021
B 0.197 0. 044 0. 022 0.118 0. 056
o A 0. 140 0. 109 0. 032 0.161 0. 085
JTE 0.265 0.039 0.003 0.111 0.045
W& 0,272 0.101 0. 049 0. 141 0.130
B 0.093 0. 095 0.024 0.148 0.041
7 fi 0.192 0.101 0. 063 0.124 0.159
3 g5

KRN XABWM+EESLE Cu.Cr,
Pb.Zn I Ni (& & MR A o R 5 (H.5
P 4 8 2 2 32 B35 YL, 15 Yo 72t KB /N 19 I
¥ Cr>Zn>Pb>Cu>Ni, 5 M ELBILEN
PATH O TE RS 2%k B, (3. 57~16. 60) ¥ /N T 40,
W AE SR HE 8L RICS3. 7)) /hF 150, KA 17
P QR 1 e o | N R 2R 7 - € 2 BN AL
E. K E] /NI T 7 : Pb>Cr>Cu>Ni>Zn,Pb
) TR A 2 R AR R e R Zn (1R T A A 25 KU, 7
FE /N,

X AT 11 Fh g AL Bl () 5 4 Jm B SR e
TEHEAT 43 B 22 B K [5) 4 i - #& 4K B DL Zn
R SR fe K HOROZ Cr A Cu, Pb AT Ni f /Dl
Hor s PO FEERI T E 2% Cu MR IR £, 48
B AU ZE AT Cr B W I o 3 K A A L 2R B R
2% P W £ . 5%F Zn W 2 09 R
B AR PR R £ 0T X N I R
HTTE L HEEM DA,

Y E SR £ 2ok A L, A Y 0 1 5
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B\ MBS . v DL E 5 R 2 (bioaccumu-
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s R A R PR G P A T 2R 1 B R e
WX — 250 5 A8 A S T 4R — 5.
HwE Cr, XF Pb #1 Ni B9 & 4 71 81k, Cr.
Pb . Ni MM E 4@t £ " . 5 Cu.Zn M L. 7E
+HEER Y Cr.Pb A1 Ni 19 & B K, M T8 a9
Wk, REHEFEYET Cr BRALMEH
GRyEAL, L Cr A7 B HARFH LY
H Cr 1 RBURRIE 0 Hop 28R ) 22 FE
W& ZEXT Cu (16 4E g 7 500 . 28 B A DY 2 R X
Cr W& 4L fe 3o, T R RN R L & X Pb Al Ni
) AR B . PHEE Lo o R R X Zn R
LR IR .

ZE LR A —FAEY N S M E &R TR
PRI om0 e AR KRR R i, 25
XF Cu Fil Cr (9 & 4E 68 77 e o, PR R i e KL U 2=
HXf Cu fil Cr BRI MAH R R W LR K&
FEXT Pb )& 4 68 77 feok - B B i e KL, BRI & 2
X} Pb )& 42 fig 1 R0 BR BB a5 PR A Al £ 0
XF Zn 0 & AR 10 (R F RS W Zn B R 2R
R R IR L X N A RE B, (5
TR NI R R, R XA
B P A Cr 1 7 78 A8 28 KRS 8K R I A
B SR R IR ISR R E SR R BRI
B AR [ SR AL Al

AT R % 8T I AR Tt 5% 4w
LM R, A5k 7 i — 20 s A W b3 4 1
e 5% B Mo R4y AR RO A 1 AR AR 2R
A 4 A ORI A R 2 5 4 78D Bk 4 s R
R (Z5 A v AR -E R -FEAAE ) A0 45 5 1 5 AR 25
GBS, o LA T A A R s
F & 52 536 B A7 30T S Al A i % o 5 4L B
ST BRS FERE
SE k-
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Research on Phytoremediation of Heavy Metals Contaminated
Soil of Main Greening Tree Species in Wuyishan City

LI Ling' , TANG Hui’ ,ZHANG Yu®,SUN Meng-yang'
(1. Fujian Provincial Key Laboratory of Eco-Industrial Green Technology,College of Ecology
and Resources Engineering, Wuyi University, Wuyishan, Fujian 3543003 2. School of Foreign
Studies, Shaanxi University of Technology, Hanzhong, Shaanxi 723003; 3. College of Archi-
tecture and Civil Engineering, Wuyi University, Wuyishan, Fujian 354300)

Abstract : The concentration of heavy metals(Cu,Cr.,Pb,Zn and Ni)and the concentration capacity of plant leav-
es to these metals from 11 species of greening tree species in Wuyishan city were studied to figure out the arbor
species with strong concentration capacity to heavy metals. The results showed that the individual Potential Ec-
ological Risk Factor E,' of 5 kinds of heavy metals was described as follows: Pb>> Cr>Cu>>Ni > Zn. These
heavy metals in roadside soils of Wuyishan city belonged to a light potential ecological risk. The concentrations
of Cu,Cr,Pb,Zn and Ni in the same tree species have larger difference. The accumulation amounts of the same
element in different tree species had certain difference. The accumulation amounts of Cinnamomum to Pb, Ni
and Zn, Koelreuteria to Pb,Cr and Cu,Michelia to Pb and Cu,Osmanthus to Cr and Cu were relatively larger.
The enrichment capability of heavy metals in most of the tree species was Cu>>Zn>Cr>Ni>Pb. The enrich-
ment capability of Cinnamomum to Pb and Ni, Michelia to Pb and Cu, Koelreuteria to Cr and Cu,Osmanthus to
Cr were relatively stronger. The potential ecological risk of Pb and Cr behaves stronger in roadside pavement
soil of Wuyishan city. Cinnamomum , Koelreuteria ,Osmanthus and Michelia were ideal greening tree species for
phytoextraction from polluted soil in Wuyishan city.

Keywords: soil ; greening tree species;heavy metal;concentration capacity; phytoremediation; Wuyishan city
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