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HARAPEEERNEE.CHERFELRHUSRE.
AREPHFEMEY AR BLELBRSBRNER
A Excel FECXREARR ¢ RIRHAT, BEKFEH 0. 0544
PE A AFE TR EE R ZER A SPSSI10.0 HY
One-Way ANOVA 17, 8 %K ¥5 0. 05,
2 ZRS59H
2.1 FAGRMNELRESRE
h#E 2 AL RS R M6 HESRSELU
Zn 8% ,Cd &, Zn>Cr>Pb> As>Cu>Cd, R4
AR EERRHE-RFTS RIS e m 6 iR
(GB4284-80)5F B8 ,Cd B¢ B FEM Y L WP AN R R
RE.BEFRELEPHEHRRE ASSERTER
REFENBFERE, A Zn.Cr .Pb.Cu T E TSR

RAMBRERBIRE.
%2 FRABSENEERRE
. BEERS R FRAARRETR/mg . kg“‘
/mg e kg™! 13 pH<6.5 1+ # pH>6.5
As (#) 41.6 5 20
Cd (4 7.8 5 15
Cr (85 156.5 300 1 000
Cu (8 38.9 250 500
Pb (&) 60. 16 600 1000
Zn (8D 187.6 500 1 000

2.2 MYTPNELRSE

2.2.1 ARERTHYBREATHESRSR R3XK
B, 4 Fp R SRAL 38 A, B B RIS 08 LB RO b0, G AR
AN EBHREATES RS EIBH RS R A% M
MERHARMAEYE. NAFRELBRXE.XLREA
LM B, In SBER.Cd NS BHK. Hi 4
MITERERFPIBEARMK, 8 Zn>Cu.Pb>As,
Cr>Cd i, ARfAM B ESRORKEA
—EER, AR RBRRHA, KHEHRED As,
Cd.CrfiPb B BERTAMP<0.05),if Cu M
InEREBERTAMP<.0D,

2.2.2 FAAERTHEYXPELRIE mHEITL,
B RIEE R ISR LA, A RTRH RGE R E

ERFBREMAR,, BB BRI P 5 TR 558 hn i
HEHBRELNE. c HRELRER. TREAWE
RAMEGHE n FEES.CHERERK.E In>
Pb>Cu>As . Cd>Cr f#liE ., BExtHEA KB RH L E
HYZHESRSEP. RA In S BEKRHEHP
BEETABP<0.05),MEASHELRSRAEA
AN EHZEEBEZ R (P>0.05),

3 ESRMEAYRATHER
Yy 30 7 !ﬁu.gl/mg: “ -
As Cd Cr Cu Pb In
L | A 1.84 0.77 1.87 9.44 4.26 20.19
B 2.14 L1 1.84 8.49 7.51 21.87
C 2.11 1.59 3.66 7.32 3.26 26,91
D 1.54 1.59 1.66 572 10,39 23.32
xH ¥ A 2.30 2,48 3.78 15.83  13.27 3.4t
B 412 2,63 8.02 2144 2325 4576
C 8.08 2.18 508 1503 1896  37.61
D 5. 80 1.88 534 17.48 16,11 4518
F4 EEREAVEIHIR
. A : Eﬁ!i‘aﬂ/nu‘- kg~! :
. As Cd Cr Cu Pb Zn
aH A 1.22 1.42 0.57 6.60 15.98 1819
B 1.72 1.43 0.51 4.58 1324 18.89
C 0,80 1.88 0.76 3.97 7.51 18,97
D 0.56 1.73 0.51 2,13 1613 19.74
g (] A 1.14 2,63 0.46 8.55 13.25 2707
B 1.78 2.33 .12 10,01  30.50  41.68
C 2,94 1.28 1.68 4,40 24.62 56,10
D 1,99 1.2 0,96 10,39 2188 52,55
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P IS5 TR LA T A A L R R TS R LB 2
REAMETNH. NHFPARESRSBEE XL
RAOMERKH EHHE In B #, As B BZn>
Pb>Cu>Cd>Cr>As ML, REXHAE t KR,
ASKHEGHAT 6 HESRIBZAEEEE
7 (P>0.05),

x5 H&MERYH R PHER

o £ HEMEE/mg kg™!
As Cd Cr Cu Pb Zn
G A 0.28 0.99 0.86 5.17 13.23 20,95
B 0.36 1.43 1,37 539 1321 27.11
C 0.22 2.18 0.86 3.15 1613 26.83
D 0.26 1.74 0.31 312 1614 23.50
P ¢ ] A 0.11 2.03 0.89 3.24 1613 19.25
B 0.10 2.03 1.00 3.28 1899  20.8
c 1.86 1.74 0.86 3.53 1614 2016

D 1. 60 2.03 0.85 3.30 16. 14 26.79
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BAUZELREE(P<0.05);:CAd WA RERENE. BX
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M (P<0.05),MES5HZRERABE; ZIn HERE
ERK, BEJRTFHRAMH(P<0.05), M50 ZH%ER
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BER ZE M2 REIERSRYE, 5K A IR B RN
FREMEERCEDHUEERMK:Cr S ERE
PR, BERFEMH(P<0.05),iZ 5 ZHRER
ABE:CuZTRERSESHE S HAE, ARFER
NZEERBEP<0.05);PhbHEBRELERE BER
FESH(P<0.05), MR EHZEIZRAEE;Zn &
BREMFBMK BERTFREXE(P<0.05),iR5%Z

HERFBE.
2.4 HYXBRESROTEES

AHYHSHREL RN T REBERPET
RNLBE DAL ETENEERR AR
), RERW, AWARBLUNELBNEERRE
0.2%~28%2Z 8, % As.Cd.Cr.Cu.Pb Ml Zn £ &
BOEREI 5514 0.5%~5.1%.9%~28%.0. 2% ~2.4%,
5%~25%.5% ~27% M 9% ~15%., KM &5/~ FEH
MY EEBHEERRE 0.2% ~56% 28, % As.Cd,
Cr.Cu.Pb #1 Zn EERPFE R FI N 0.226~19.5%,
16%~34%.0. 2% ~5. 2% .8% ~56%.22% ~51% Fl
10%~30% ., BEEERMEL, GRAMAHEHR.ZE,
MY 6HESBRITRNEEREIBRE LA LGNS
AL

AN As M EERK BB >E> MR NTE
i3 Cd W EERENERB/DN, Z5HER ALK P>
0.05);%t Cr MIERRBURE K X Cu WEE R &
KB ERARBER<Z < AM AL X Zn
MEREARBRER/D. EXHEHT. M As BEEREHK
HERSESHRHFRBRELX CdMC EEREY
RRBA, 250 HEREB(P>0.05),5% Cu HER
BERSESHELPLMREAER, REHERAK
(P>0.05); % Zn MERRBLEH BN BEXER
AXK(P>0.05),

Foxt « IR FRE 2 MR EE R, Kt &
#xt As.Cd.Cr.Cu.Pb M1 Zn £ 6 HELBNEERK
HEERTAMP<0.05);ZHNERERT KM EH
BEFARM.EARRAEP M In WERARBENP<
0.05); KM EHM M EERTE TAM.HE 6 FiT
RROERHYAREP>0.05),
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EEMEMER/ %

As C ¢ C P In
442 9.87 119 24.27 7.05 10.76
2,93 18.21 0.36 16.97 26.56 9.70
0.67 12.69 0.5 13.29 2199 1117
514 1462 1LI8 2183 1248 11.66
413 1833 0.3 1L.77 2201 10.07
0.87 18.33 0.88 13.85 2196 14.45
5.07 20,38 2.3 18.82 5.42 14.34
192 2410 0.48 1021 1248 10.11
0.53 27.95 0.5 8.10 26.81 14.30
3.70 20,38 106 1465 17.27 12.43
1.35 2218 0.33 548 26.81 10.52
0.63 2231 020 802 2683 12.53
5.55 3179 242 40.69 2206 16.74
274 3372 0.29 2198 38.65 14.43
0.26 2603 0.57 833 26.81 10.26
9.90 33.72 512 5512 '22.02 24.3%
4.28 2987 072 2573 50.70, 22.22
0.24 2603 0.64 8.43 3L57 1109
1942 27.95 3.25 38.64 33.01 20.05
7,07 16.41 107 1131 40.92 29.90
4.47 2231 055 9.07 26.83 12.88
13.94 2410 3.41 44.94 26.78 24.08
478 165 0.61 26.71 36.37 28.01
3.85 26.03 0.54 8.48 26.83 14.28
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HHAE, Pb SHARIE, 1 CdRE . XRI5RPH 6 FE
SREBYERFAR " RENTERTERELRS
BREN, BAERNYHEKEE SRETESRS
B @R TRIMIEE, FERE XS KEHE
DIbBAEFS KA E, TUHEARS AN ESRE
BHFAR, X EGROFTRAAEF. BhFHCA
BETARERT As AR, T Cd 5 As RYW AV BHE KA
TOR BT LA W5 K BT S R R AR E,
17 L P 2 ol 0 Bl Ak s 4K P 6 R O WA TS R B VROR T
EEIE. '

HRTFELREYTHESRIBLEREYXE
SROEERYMEAREET P I5 IR LA w2
BAENRRL. HiAXEERESERERY, L TRE
FHESRSBURAMSRARNENE A NS
BN R RS RAVUEH TR B IRBAE DR FNR
o Rt SUARIY BRI e R R
MEERZBEREERNERLRE, SRARAR®E
—BR. HYEREBRZINEE M, HR NG 23ER
5 EYAE R ME B DR IR P KT R
Y1 ERRZ EFL S5 B, /N E R R B ae it £
WATEER Pb 1 Cd MRMT, B LB MR /N
RAEXT Pb R R EF IR A AA IR AME
HExt + WP ELSR Pb.Zn.Cd #1 Cu AABBRAIIEL
RO He AR B A AR MEIE AR I BA

KR RHEAYT AsHSRERN AsHERR

BRI, I AT 2 R A AR R As B
REAEEESH. MY As WEEBR T ZNE As
SERMABEEMAEWIN YR BORFERE. o5t
HEB 20 R R A R R A 0T R U, SR A B |
B As S EWE R 48.5~1104 mg/kg™ ;X ZE L ABIH
YR As IR EMEERIHTRERSTE
B SEHY As SRAMEESRAELSHRE>
HEHR MY AIKEBRET/IEMEKRS . NESR
BEXE . XRAMLREATEG W ERRERZES
R In BE, HFERE-RFFABRS 6 HES
BERU ZIn BH, R T In BEMEKMMLET
MY HAGRBERKES. FRAAENTFRS
Zn.Cd #1 Pb B Wk 89, TibME R, U Zn &
BEAEY;RERYEHRET 8 fh MY NG RN
FESRAORRGER .S HEYVESLRHNRREE
BUInBE. EEERTP 2PN Cr 5 AsHE
BRYBE KRN Cr NEERBEBIAREL 5.5%,
In BREBER HEERIFHAE, BEX Cufn Cd
MEERBERS, TMH X Pb M Cd WEEEBER.
BHRPCAERRRERP 6 HELRSBHREN,
BRERRIGERME, HHX 2 Y Cd M EERE

HEGR. 2 ML, KHEGVESRNEERK
BTAMRAANEREEELRBNEN LARE,
HRPAESREAREEELRMENBARE. &
2 EERTERY AYRL UMY AR B
EREYsHERESBHYREANERERANEERNE,
4 & -

A IETSIRE Cd 1 As fR R, 76 L R A b L i LARK
W FEMRE R .

BEE AR 3% 5L R 15 TR R A 4L, A R A K A
PESEIRSEERENBA R AMEEL.

- ARRAWERAHES R EMHNELESR
i1yl Zn B AR LL Cd BAK, ZRIH-ELL As BIE.

KEBRPHELESBYBERTAM X
FRAE I SEREERTAER.YHNELRYBRSAM
EBEESR,

AsTERRHFHERBR>E >R EEk,Cd
MPbMERBERTESH RIMHCuMCrBER
FESH I MRXFH AR B EMR TR S0 fEK0
B, As Il Cu IS BB ERS>E>H MM T,
CdEMR.E MZH AR CERTEEEERT
Z50,Po REBERFREMN, Zn MEM BER TR
5%,

FHRARMERAHE WELRRERZES
%% Cr #1 As BB 5 HE 7 R, AR Cu 28 A0t xt
Pb BHREBHRE,

AKHEBIRMT 6 HBELRNERENNBERT
AM.ZX In 5P BRI EEER TAM. A
BRESRNBIE5AHMEREER.
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Characteristics of Absorption and Enrichmen of Heavy Metal in Photinia serrulata and
Euonymus japonicus Planted in Sewage Sludge Substrates

SHI Hong-wen' , YANG Lan-fang’ ,DING Zhao-quan' , TU Ji-hong'
. (1, Wuhan Institute of Landscape and Gardening, Wuhan, Hubei 430081 ;2, College of Resource and Environmental Science, Hubei University,
Wuhan, Hubei 430062)

Abstract: A pot experiment was conducted to investigate the characteristics of absorption and enrichmen of heavy metal in
Phaotinia serrulata and Euonymus japonicus planted in the various rate substrate of sewage sludge,in which the six heavy
metals (As,Cd,Cr,Cu,Pb,Zn) content in roots,stems and leaves of Photinia serrulata and Euonymus japonicus was de-
termined. The results showed that the content and enrichment coefficient of heavy metals in Photinia serrulata and Eu-
onymus japonicus did not regularly vary with the rate of sewage sludge in substrates, The highest content of heavy met-
als in roots,stems and leaves of Photinia serrulata and Euonymus japonicus was Zn,while the lowest content of heavy
metals was Cd in roots and As in stems and leaves. The content of heavy metals in roots,stems and leaves had a higher
trend in Euonymus japonicus than in Photinia serrulata ,but the difference of six heavy metals in roots and Zn in leaves was
significant, In Photinia serrulata ,the content of As followed the order of roots>>stems™>leaves,(Cd and Pb was lower in
roots than in stems and leaves,Cu and Cr was higher in roots than in stems and leaves and Zn was lower in stems than roots
and leaves. In Euonymus japonicus ,the content of As and Cu followed the order of roots>>stems>>leaves,Cr was higher in
roots than in stems and leaves,Pb was higher in stems than in roots and leaves,Zn was lower in stems than in roots and leav-
es,and Cd had no regular distribution among roots,stems and leaves, The enriching ability of Photinia serrulata and Euony-
mus japonicus to Cr and As was very weak,while it to Cu in roots and to Zn in stems and leaves was very strong. The enric-
hing ability of Euonymus japonicus to six heavy metals in roots,to Zn and Pb in stems was significantly stronger than Pho-
tinia serrulata. In summary,2 plants had a weak enriching ability to Cr and As and a strong ability to Pb and Cd,and the en-
riching ability of Euonymus japonicusto heavy metals was stronger than that of Photinia serrulata.

Key words: sewage sludg; heavy metal; Photinia serrulata ; Euonymus japonicus ;absorption; enriching ability
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