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TEE: TR R A eSS MR, EaE s PRI 2 B R — 1 . A T SRR A
GBS YUK, PIACTES SR iR VAR T 2 ( Cyperus malaccensis ) FTERYEE YL D FIZP BIGEIANE T S B
UG, S A RIS N A R SAT, MRE KX R A R E 48 CE (Cu, Zn, Cr, Pb, Cd fl Hg) AY& &,
PP A RIREAL S (e MR ANAE ) HE G TS YRR B B A 1R R 1w AR . AR, X IRERTA
TR LR A5 YRR AL TS YUIRAS, MURIT T Zn (R 5H(283.59+132.50) mgkg! G, HUUJE Cd (0.10+0.03)
mg-kg! Fl Hg (0.1120.05) mg-kg™, MHABE SR C RS AR FRIEZ Zn BREGY, HUJE Cu fil Hg, Cr. Pb il Cd
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IR Cd (BCF=1.66 ) #l Hg ( BCF=0.89 ) HABIRMYEEIEM, M HILHEHET AU Cd (BCF=1.93 ) HAKGR
MESEMEH, HARESE Cu. Zn, Cr. Pb RIETEMRHN BEEE, HMTEENESE Cd. Hg MRREERY) . #F—4
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TEMFERVE (coastal salt marsh ) &b fili Ho FlveE v
WRAS RGBS, 2AESRsEH
MY 4 B, P R AR R A
(Gaoetal., 2014; Wood et al., 2007 ), %[ 17K 3h
TIFEF L VR, G ERE Y fher
KA R ER, SR METHT ) ) B G A ARl A A2
B (BIAE, 2016), AEK, BEE) PUICERL
VXA, KaEr TR K . A iETE K X FRAE
b AR BEHE AT 1, SRR 2 K38 AZ B[R] R BE
s Y, CHEESIRIGY, CER T
IEen R (BEHAEE, 2015; BEFS, 2015; A&
P&, 2017 ). EGRYIEE | fb2 A8 R Ik AFAE R
A BRI . S R R TS Y A g
( LSCHSE, 2016 ), TERIEAEYIVE A i
FEPPIRAH, RENICE & 8 IR L B TR

W, TEAEUEEEE TR 4 R Ju R DR R ARSI
KREETEBEER (2 hERE, 2006; Carrasco et al.,
2006; Duarteetal., 2010; #VEEE, 2016 ),

H A [ AR S5 T 1R K T8 A 0 AN i T R v AR
B E ) 2R, EEAFEHE ALK ( Spartina
alterniflora )( Peng et al., 2011 ; Idaszkin et al., 2015;
KIS, 2014 ), 152 ( Phragmites australis ) (
BNPEE, 20165 IRIEF %5, 2015 ) B8 ( Suaeda salsa )
(Sunetal., 2017; AS37 H1%, 2015 ), $#08:% ( Suaeda
heteorptera ) ( XBEEEE, 2006 ). TaMt- & ( Tpha
latifolia ) ( Kumari et al., 2015; Gikasetal., 2014 )
&, W (Cyperus malaccensis ) & AR E R
FIAEY), EZF06 . . )R TIUSEAIX,
RV VLAY (F591%, 2011), 164
Ak, ERHRET KEXTEMTE ( Cyperus
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malaccensis var.brevifolius ) BIBF5Y, {EXHAE R T AR
B LI R AR AR ST A (DaURSE, 2014) myBf
FEHA AL AR E AR O BTN 5
TL¥, 2011 ), FhEE WA X W 2R A2 ( BRoT
By, 2011), FREEEE MIIUBRYIA LR, 2F .
EEAFE S YIS GRRIGS, 2012) K3t
AP ATIIAA (% RIS, 2015) AUBFSTHRGE .
FEPIXT B4 JE 1 & A R %X ( Biological concentration
factor, BCF, H¥YIANE S E & &5 PN
HEJREEZI) W UAEAPER YR b i 4
J& & RRE SR I E SR, BEREBOR, R
HOWE A Jm p R R (EMSE, 2014 ), A
AF 5 300 A X6F I V5 T v A A YL 1 SR O
MR A 50 A i) R TR A I E W 4 )8
TG AR BTN, X ST TORRI RO (A
WL rPRERISMAE ) FhVERZE I R E AR TS YK
R HAE T IR R G i s AR RRE , DAIZIX
AL VAN FNAE K SRR AR
1 #REFE
1.1 HEREXER

5 DX AE L — 57 ) Pa b T A5 B A R L
H (R4 108°50'~109°4728", Jb4i 20°26'~21°55"),
FIUVLIE A 287 km, 2 PR AR RE . Ui
WA g KRR E . X R T
WA, SRR, AR 22,9 C, AERE
K 1670 mm. AFFEIXITARKAMELLIE BRI 2R
-, KA, TR 1) PR R = FA
FATIL =N, HFEM (Aegiceras corniculatum ).
H B 3 ( Avicennia marina ) F1YE ¥ ( Cyperus
malaccensis ) FEK %X EE) H AR,

FEH AT VAR T B AT S R (R
25 108°28'~108°37", Jb4h 21°46'~21°54"), ZLMK
1L PRI  FEEA TSR LR CRRELX, 2
A4k, RpE=UE, NTH%E, Y 135
km?, IS T WA R A, AR R
M2 22.1 °C, AFEFHRERTEY 2135 mm, BF5EIX
ARRF VT ARE, MEbR) T ( HIEESE,
2014 ), %X HA BLAY LT AR 25 R e RN I £
WBASRGE, WA, . SEERER . ER -7
R L AAER R E A R R I B AR
RV (I RIESE, 2015 ),
12 HAHEESHRRE

AT EPANCH B AL, TR R TR A
M RE 1 OARWTIE, TRWTIIAARE . i AP
AABE 3 4 50 emx50 cm KRy, ELAARTEAR BORE AR AR
HOA7E LA 1, SRAEBTEA 2013 4F 10 H o YIS
SRR WGRE, FEHLBT N AR N BRIl

£, MR ERAIZIEE, SeiEkR HIERIZNERTE
Yy K25, FHERBORAE S P9 T AR 235042
W, R R EETE AR R AR T R)Z2 (0~30
cm ) AT, AHY L HERE e ANG A ARSI SRS
thskl, ISR E T 4 CUKE TR RE,
AR ORAE | IRAT . B % A I R R A
18 ( GB 17378.5—2007 JAFEE WS RIIG ) b3,
1.3 #HRLESNUE

YIRS . FH KIS URE R R e 1, 418
FERRT RO T 25 Mo L2EP04), SR HZRIK
vk 39, AARBTIREAGELS, BT 105 CHt
FhaH 2h, BT 60 CFFUE, KRS,
it 40 Hi%, 2 HNOs-HCLO, SRkt ARG, R
FH I T W 3 e B8 1 B R W WA A 8 7
WM& Cu, Zn. Pb, Cd. Cr f&H; RAKETIOL
JEREDINAE He Yt

THERER . BREAH MARERYE, EHX
+, BERE, 1 100 B, HERESESEICESE
W72+ 18 ( GB 17378.5—2007 TV WEIMFIIEAS 5 36
Iy UURRMIMHT ) HE4T: Cu. Zn R KGR T
WA e E ; Pb. Cd. Cr RATC KM T
WS RN E ;. He SRR FUOEEENE
1.4 Sito

iz R R I 2087 (One-way ANOVA )
XS5 & axiifisk (LSR) M AIRIREM . AS ]
1 IR A AR E SR e R BEN; R
JH1 SAS 3.6 1 Excel 2010 XPBE A FAL B . 23Hr A
2
2 H#REHH
21 MEHHETESEELREKT

AR b 38 T 4 i D (AN [R] L IX (1)
T3 DU AR LR 1 BRI ERE
AR S R E T RIGEE 4 (B Cudh), H
o R 3R 398 Zn( P=0.000 )F1 Cd( P=0.002 )
B i S TR, MRS RS
WEF AL (P>0.05), SHEZR L ERER]
A, FEWILEOERVE T Zn SR EE LR
— AR UE L bR e, {H R (283.59+132.50)
mgkg', 1M Cu, Cr, Pb, Cd Ml Hg F&METHE
KRy — b, RARRILHEE L Zn
ZRERETS YL, Wi Cu, Cr. Pb. Cd fil Hg KikFi5
YKV st B BRI S, RSN Zn
B A B R 3R — bR, T Cu, Cr,
Pb. Cd Ml Hg 7 & HEARHL T E 5 -5 e —Fbs
HE, RSP LR 3 Zn kBN T5 YeK -,
MAZ%] Cu, Cr. Pb, Cd fl Hg V54t

MRPE) VG LI SAE AT A, IR ORI R
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Fig. 1 The locations of Cyperus malaccensis salt marsh and the sampling sites

®1 TR TEECESESREENL

Table I Measured contents of heavy metals and soil/sediment quality guidelines of different sample regions mgkg!
i H Item $8%5 Indicators Cu Zn Cr Pb Cd Hg
UGS RR SR JLifs Baihai 18.9749.64  283.59+132.50" 46.85+£14.93 21.30£12.22 0.10£0.03" 0.11£0.05
Measures heavy metal contents #M Qinzhou 24305458 1004451746 37295411 14.5923.07 0.06£0.01™ 0.100.01
of soils in different regions
Il 5 - e e b —%% First class 35.00 100.00 90.00 35.00 0.20 0.15
Chinese environmental quality % Second class 100.00 300.00 350.00 350.00 0.60 1.00
standard for soils =% Third class 400.00 500.00 400.00 500.00 1.00 1.50
Hi
F‘ﬁj;% ﬁ%{,ﬁ . 27.80 75.60 82.10 24.00 0.267 0.152
Background soil values in Guangxi
rPE A O B o LT
The background values of soils ~ Background soil values in China 22.60 74.20 61.00 26.00 0.097 0.065
of China o E KRR 5
Background sediment values in 20.00 66.00 70.00 25.00 0.10 0.03

mainland China
“ox" FORPIAHEHLZ FIAE(ERL B 555 (P<O.01, n=18)

“**” means there are significant different between two sample regions( P<0.01, n=18)

THRERD Zn SRR, 05 T ] - S (R P R RO 79 e TR, i

JIL

B9 3.8 f5A1 1.3 4%, MiPi X813 Cu, Cr, Pb, YLH Zn, Cd fil Hg ¥JJ& TR, Hrb Zn & 2%
Cd Ml Hg B9 & 8 A L) 7 HIETS (., S W T SR 3.8 4%, B EKREIRYE =

H 21
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{14 4.3 £, Cu. Cr Ml Pb &/ T E -1y
sUEAEKTURY TS 50E; FRIEN Zn, Cu
N He YJE Ti#As, 2 zn B35 B2 E L5 5
fHr 1.4 4%, 2P EKRRYE SEN 1.5 £5,
Cr. Pb fl Cd & &H/NTF i E 585 seffnrh ER
FEDUR S ol WX E &R S Egih Rl &
B, mWMIL O EREIE IR Zn LTSS, Cd
Ml Hg LR Bl —E R 75, 10 Cu, Cr A1 Pb I
KIBFNGYKN; FRIGERIR IR Zn 2420
154, Cu Ml Hg WEBURRIREEE TGS, 1 Cr. Pb
A1 Cd NIRIR NG YKo XM, BRI Zn
)7 i i 2 T R
22 AREMEEHZTIESEEZEKTE

WO XS AN Rl i A 4 & B LR 2. R
YL ORI FMEIE] Cu ( P=0.000 ). Zn ( P=0.002 ).
Cr ( P=0.000 ). Pb ( P=0.000). Cd ( P=0.000) Al
Hg ( P=0.038 ) it 25 71k WK, Hp Py
b 4@ W & AR R, AN RS E SR
s FAI, 3 AT A A ) MR N
PR > HR > AR

RN 3 NMERIYE SR S E N S R A
B BIEA—E, ARIMEm I E 4SS & #ER Cu
( P=0.024 ) F1 Cd ( P=0.001 ) 5 W F4, Zn
(P=0.367). Cr (P=0.417 ). Pb ( P=0.159 ) Fil Hg
(P=0229) HEEFARE., Hh, DN ESE
S AR S (BR Pb A ), N 48 & XS4

%, SNHEPb (SR, ik 17.34 mgkg'o 3N
1A 3 E 4w o Fe i AR Ay . RS NRE> PIRE

W DX 3 [ —METRT Y 6 Fh EE 4 R SRR R AR
B i R (I VRS S AN A B I = - N
Zn>Cr>Pb>Cu>Hg>Cd , F Rl 0 S =¥k .
Zn>Cr>Cu>Pb>Hg>Cd, FEULILATMER H ¥ Zn
Wi dn , ik 388.80 mgkg! s R &N
f e Zn YA R RE, (EOM 119.89 mgkg s
23 HBTEMEBBTESEEENEEIEA

R VL RIS i R VAT EXT 6 FhEE 4B T
RIS ERBNE 2 Frn. sy B
%} Cu.Zn Cr.Pb.Cd #l Hg [ & % R KN 0.62~1.04
0.05~0.21 . 0.07~0.19 . 0.01~0.09 . 1.30~2.02 .
0.22~0.88, 1= I [HR4r%T 6 i 4@ oo
EHEERKS N 021~042 ., 024~0.38 .
0.09~0.28. 0.05~0.07. 1.10~1.92. 0.68~1.15, {{F
WYL AFEREXS Cd M REEITEEN Cd, Hg WS
ZHORT 1, P—ERE LB e
EEXPFMESE.

RIEEERE (BCF) BA/NTUES, Mk
TLAFAEEEX 6 FEESENE EEHFRA R
Cd>Cu>Hg>Cr>Zn>Pb, MBI HERIATIEX 6
Tl 43 J& 1 & S AE RN Cd>Hg>Zn>Cu>Cr>
Pb. W4 X 3%] 6 FI L 4 & 10 B AR A AN SE 2 — B,
AR AR LA RLAE, RIXT Cd ¥ EA 8 Ay a4
YEH, HX Hg WHARSRMWEEIER, v

®2 AREAEBARRYESESE

Table 2 Concentration of heavy metals in different beach surfaces of different regions mgkg!
(VATH B | AETEap kAN BN
Location Cu Zn Cr Pb Cd Hg Cu Zn Cr Pb Cd Hg
N Inside beach 26.33a 38880a 62.03a 31.79a 0.12a 0.16 a 19.72a  86.11a 32.68a 11.28a  0.05a 0.09 a
¥ Middle beach 22.53a 327.19a 4632b 2422b 0.11a 0.10ab 2888b 119.89a 4056a 15.15a 0.07b 0.11a

4MME Outside beach 8.05b

13479b  32.19¢c  7.88¢c 0.06b 0.05b  2431ab

9534a 38.62a 1734a 0.06ab 0.11 a

n=9; [i—3h, INEFRAFFIRZESBE (P<0.05)

n=9; Different letters within the same line show represent significant differences (P<0.05)

5 (@)L A Nanliujiang estuary
§ 3.0 1
[y
O 2.5+
©
< 2.041
s
ﬂﬂk g 1.54
(8]
WS 10
2
3 05
o
T T T T T T
Pb Zn Cr Hg Cu Cd
E<£E Heavy metals

5 (b)¥RB#E0 Maoweihai bay
§ 3.0
c
O 254
S
z 2.04
B
ﬂﬂk g 1.54
[$]
WS 10
Q
o
@ 904 #
T T T T T T
Pb Cr Cu Zn Hg Cd
E£JE Heavy metals

B2 #HBAEWIEMNEMITESCRNEERH

Fig.2 The biological concentration factor of Cyperus malaccensis to six heavy metals in different regions
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X} -3 4 R Cd A1 Hg v DA 3148 2 ) & 45
THERIER
24 WHEMTEEKRARBULESERESHH

[ 25 N e R A e o L - 1B L N
SIRGEWE 3 PR, MILOYE S 25
SIRMERTE 0.01~20.53 mgkg ' Z A5k, T 25
TRy E 4B A BB TE 0.06~62.27 mgkg! Z [A]72EAL,
Hrp Cu, Zn 1 Cr (BRI E T Pb, Cd
Hg. A[E]HEm A3 N 224 R & m A K1 12X
(BRANMERY Cu MANMERS Cd 48 ), HAFHTR2E Cu
(P=0.037 ) A1 Zn ( P=0.000 ). Cr ( P=0.000). Pb
( P=0.000 ), Hg ( P=0.000) & TH 2,
T2 Cd SRS F2EEF AR (P=0.465),

X RN S, A 2SR E A
JRF B HAE 0.04~29.39 mgkg ! Z A48k, bR 253
43T 4 B FR B EETE 0.08~51.32 mgkg ! Z A8k,
i Cu, Zn FI Cr AR REME R T Pb, Cd Al
Hg. [FIR A B, AN ) T 2548 Ak
Tl 25, Horpth R 25 Cu( P=0.003 ). Zn( P=0.000 ).
Cr ( P=0.000). Pb ( P=0.000). Cd ( P=0.000) F
Hg (P=0.030) S & m T 2,

£ 42 B LR AR AR A 40 A0 S PUAH LA R
e, B ZE>H 25, PIXIE RN Cu. Zn
HI Cr (9 SR R 8 40, 1 Pb. Cd Fl Hg A9
FUE AR, AT AU R AR AE TN S 4 Jd A2k
FIVE BB A AN [ I 2 80— R A 22 SR e vk
3 itig
3.1 AREHFTESEEEBEESKKE

W X I VA - S 4 o i e A AR AR —
., BMILHERE HEE SR & SRR
Zn(283.59 mgkg"! )>Cr(46.85 mgkg” )>Pb(21.30
mgkg! )>Cu( 18.97 mgkg™" )>Hg( 0.11 mg-kg" )>Cd

(0.10 mgkg' ). FIWIT 2007—2012 4F 18] Y
COD. A, HEREAET YRR LI
P, H 2012 AFE R A5 ik 36425t
(BRI, 20145 BRIERSE, 2014), A5,
RV R E I zn W S B B M T HALE &8,
FEZWFHAN Zn 5 AR5 R (BB
A, 2016), @1 Simon et al. (2001 ) #F5TFH Zn BY
B AN ) BEEEs A S BRI
N, BHIE Zn ZLAEIRES . BIARZS s B e 7
A AR ER R AT, mRRNIZE (2017 ) X
P L VL] i - 4 4 T T R I I s AR AR AR Y
JHA RN, BRI TR SRS ekt T E
TSGR, Zn, Pb. Cu 15T Efsm S5t i A
B . R IA 1 E 4R o 8 0 o A L
H: Zn (100.44 mg-kg" ) >Cr (37.29 mgkg' ) >Cu
(2430 mgkg') >Pb (14.59 mgkg') >Hg (0.10
mgkg! ) >Cd (0.06 mg-kg™ ). F R IRIEIG S
2, S ARSI LI AR Tl 5 R %
K AT KT RE R B Zn 15 i i S A
(RICHEE, 2014), HVEHESE (2014) DRFEHBERIT,
FJEIF Po, Cd. Hg M8 & KARF AR KK T 26
VR, CuMGHFR, T Zn &R0 12800, JH48H
Zn MEARATRES LK) H . Zn BRI K K
FUHAF/PRICE, A Zn Fi i 5—BRER,
SRR, ERERARERIET ()
45, 2006 ), HAN, ARK L EYaE BT
EEERZ SRS . ARIER | R e R
SAALBES IR TP RIS (IRFEMRSE, 2009 ),
I, P XA IR BB IG5 Yy 16, B AT Zn
15 YRR R
3.2 AEMEAKZTESEESESHHFMESR
PN a3 ey R a1 ) TR et e <A = P

(a) BIFRFLO Nanlivjiang estuary

LI #_tZXaboveground stem

m 3 T Zbelowground stem

W4 Ja it w C(heavy metals) /(mgkg-1)

Pyt Inside beach ]
+f #E Middle beach
14 3 Inside beach
o} # Middle beach
& 4MMl Outside beach
144 Inside beach
+f #E Middle beach
#Mf Outside beach

4 Outside beach

E
2
2
z
2

g
o]
&

100 (b) FE# Maoweihai bay

O EZ aboveground stem

m 1 F 2 belowground stem

At 42 F ik wiheavy metals)/(mg-kg-1)

4hi#fE Outside beach

tHisfE Middle beach

W HE Inside beach

W HE Inside beach

(o]
o
f=s}
o

B3 AREAEMEMIEANESESE

Fig.3 Concentration of heavy metals in different beach surfaces of Cyperus malaccensis in different regions
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I g e T w3 R g A< ol [E1 B W7 FR Y N = A
WSS TR IEIRE . BEAC. Ak,
U E AR LR X T HES , e e B 4R HE
15, NUEA IV 0 ACHETS AP ) HET S SRR
Ay B A VLK R b B DR R (AR R e A
2011 ) A F U35 1 R i e Vb 7E A 1Ak iy
T2 FNLTP RGBT, T 7E I A X 5 S
RR LA (HARIHZE, 2013), KR ELEMAE
PUURE e PO EAL & AR TR, BT LA MEAL B 42 ) &
iR . EIRFREL T, RV e,
ZWIRANIRVE RN, A FAXERRE, =
BUKsh IS M AR Sk T T
AN B 5 R B SR AR, T ) i T D %
TV BIUTRL, T 1 AR - 7K S ) K A
AR FE (Wangetal., 2012 ), 4 JE M INHER]SM
WS B BITRA DR A 4R A A A

SRR 3 M 1 A0 4 R S e W R B —
B, BAREEER. hEMESANESIRE, X TRES PR
AT . K Bh T3 4 L T YR U HE R VIAE
Ko FRIGE O] WARH A WG RIS, TR
TR ERFRFE I, WA S B 2Rt S fil AL
THEHEE N E 4R IT Y FEORIE (HAERRS,
2012; HEEHESE, 2014 ), HEEE T2LEH A,
e %S, DU BE N A 3h 1 VE B I TR A ot
5 M NACEIC AT VTR AE kA4
L, KREVRIMAE R THGEDTRR, 4B pii
Y E iz i, SECEREDMESE SR
B (RSCWEE, 2014), Hitk, B4R TURE
T 515 QLR A B HO G e 3 K SCRRAE %5 D) AR
FAh (Placenti et al., 2013), b 55MEEESh I/E
RN AR A E IR G 3 14 ¢ (Pelland et al.,
2014; FHEERSE, 2014 ),
3.3 HRBHEEMTIEE S ENE ST

W R, XX Cd ¥ EA R
SRR, BRI F s s AR R AATH NS
#{H 100 mgkg' (John, 2002), {HEA T Mt
YRR B O S SRR AN BE ) . PRI ER VAT X
He HARMBAEEEN, XS RIE D 1
Heg SEEEAX (el E s, &
1), T v A B A MR AR 24 nT e i
PRV 485 R fat 3 i it 5 1) 93— D EEZE I 2R 5 Cu
A Zn AAEIRDATTER , HFEX I 4 Zn Y55
TSHOKT-, (BIERET RN ESE, XgESEE
A B 4 A B BRSO 5 Cry Pb R AESR:
MERER 7/ bR s U NG T e S NP ] i =5 3 =Wy B | VA 1
JUE, YEAEXHEA T YR . EREAE (2014)
B 5E B, 2L AE W0 AE R ( Scyphiphora

hydrophyllacea ) %} Cr. Zn Fl Cd B RE J1%5:% ,
HARKME B R B EEEGIER .
T 55 22 54 (2009 ) FEK VTR 5t B A A1 JE 2 A& 81,
¥ 4T & ( Crassocephalum  crepidioides ) Fl /&
( Artemisia Selengensis ) WiFMILHAEPINT Cd & EHENE
2, HohHE ) BCF FIE &L 2.57,
Chaturvedi et al. (2012) JIF|H cDNA Kby
Wa AR ME%E T ( Salicornia europaea ) W3- E T
—& 2 RIS mmE AN, EHESARKBHE
TR RS, SRR E A MM Zn, Cu
i Cd HA B MR RGeS, Hrbx) Zn BT R R
ik Cd Al Hg PR o tl 4 2HA7 2 s v
B9 (2 RS, 2013), HHATARE S
Hg WA AT & o SRR, P47 ( Arundo
donax ) FEV5 Yol AR5 YA AR BERC 4 Hh & 4 Cd
M Hg (FHEMAE, 2007), ABFEH, FEHXT Cd
i Hg BWEARLGESEEN, Bt b EEr
VM ER TR W B 2 A RS, AT Do R Cd
F1 Hg V5 4R R A= P 52 BE
34 FEMTESHM EFENEELEMNFTENE

W DI AR P 6 Pl 48 JC R W) Bk =y
R HH T M ELRER R B ER T L=
(BREWILE Cd &b ), X —HAE S FHARESE (2002)
TR OC ML N T Ml 9 2 b R 25 5 1l [ 25X
Cu, Zn, Pb, Cd MBS HEARE, [FR-51
PFHAE (2013), H3CHAE (2016 ) ST
VAR N E 4 e B A B S5 SR — 8 T RESE
TR RN AL (root endodermis ) RERHAF
BERNDCAEERERA iz, (15 K2 HEhHE
Yy b5 4 m A S AR AR, A R T
WELEARN RSN, LR E SR DEE AL
% (Burke etal., 2000; Huangetal., 2006 ), [f]Hf
FPR, T I A TR Y o 2R R R 25X Cu
Zn F1 Cr #A BRI R, X AT -5 7 X 5
EHHRFIZELIE Cu.Zn I Cr (Y BEAIXT I E A L,
W h 4 Jm V5 YRR ™, RN E SR
HEEE (Weis et al., 2004 ),
4 ZEig

(1) Pk EhvA 30 4 e AR5 YL L
B, Hrhm it 1 Zn HEE5 Y, Cd Al
Hg IKE5 YY), 1 Cu. Cr Fl Pb & SAHN D
M i3 Zn N EZI59Y), Cu F1 Hg IRE
B9y, Cd. Cr Ml Pb & & NIARIEETE YK,
I, PRDXIEN EEXT Zn {5928 0 W s SR PR,
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Assessment of Heavy Mental Contamination in the Soil-plant System
of Cyperus malaccensis Salt Marsh Wetland in Beibu Gulf

YANGYan', XU Junmo®, PAN Lianghao’

1. Nanning University, Nanning 530200, China; 2. College of Forestry, Guangxi University, Nanning 530005, China;
3. Guangxi Key Lab of Mangrove Conservation and Utilization//Guangxi Mangrove Research Center, Guangxi Academy of Sciences, Beihai 536000, China

Abstract: To comprehensively understand the environmental quality of the coastal waters of the Beibu Gulf, the soils of the Nanliu
River estuary and Maoweihai Bay wetland were selected as the research object. The field sampling of the plant and the
corresponding soil was investigated. And the concentrations of heavy metals (Cu, Zn, Cr, Pb, Cd and Hg) in the soil were selected to
study the contamination levels of heavy metals in different tidal flats locations (inside beach, middle beach and outside beach) and
their accumulation in soil-plant system. The results showed that the concentration of Zn in the salt marshes soils was low in the two
areas. The concentrations of Zn in the Nanliu River estuary nearly reached to moderate level of pollution, followed by Cd and Hg,
while the other heavy metals did not exceed the standard level. And Maoweihai Bay were slightly polluted by Zn, followed by Cu
and Hg, while no pollution of Cr, Pb and Cd. The concentration of heavy metals in the different tidal flats locations was significantly
different from that of the oceanic and river runoff, the concentration of heavy metals in Nanliu River estuary was inside
beach>middle beach>outside beach, and the concentration of heavy metals in Maoweihai Bay was middle beach>outside
beach>inside beach. The results showed Cyperus malaccensis had strong concentrating-accumulating effects on Cd (BCF=1.66) and
Hg (BCF=0.89) in Maoweihai Bay, while it had strong effects only for enriching Cd (BCF=1.93) in Nanliu River estuary, and the rest
of the heavy metals Cu, Zn, Cr, and Pb was not significantly enriched in C. malaccensis. Thus the plant C. malaccensis could be used
for absorption of Cd and Hg elements in salt marshes. We also found that the enrichment ability of the belowground stems for the
heavy metals was much higher than that of aboveground stems, the enrichment effects was different due to the identity of heavy
metals and the accumulation ability by different tissue.

Key words: coastal salt marsh; Cyperus malaccensis; heavy metals; Nanliu River estuary; Maoweihai Bay
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