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Community characteristics and distribution
of metal elements in mangroves in
Futian of Shenzhen, China

XIE Hai-Wei! , WEN Bing! , GUO Yong? ,SHI Ya-Zhong!, WU Ya-Hua!

( 1. Department of Food Science and Bioengineering , Bengbu College , Bengbu 233030, China; 2. College of
Bioscience and Biotechnology, South China University of Technology , Guangzhou 510640, China )

Abstract: Mangrove communities are made up of five species of mangrove plants including Kandelia candel , Avicen-
nia marina , Aegiceras corniculatum , Acanthus ilici folius and Excoecaria agatlocha at Futian Mangrove Nature Re-
serve of Shenzhen. The authors investigated the flora composition, physiognomy and structure, types and distribution
of mangrove community,and the causes of ecological changes at Shenzhen Bay. Accumulation and distribution of vari-
ous metal elements in these mangrove communities were studied. The major element K,Na,Ca, Mg contents in forest
soil were homologous from bottom to surface layer; element Fe,Mn were increased slightly from bottom to surface
layer; element Cr,Ni, Pb, Hg,Cd and essential element Zn,Cu were increased obviously from bottom to surface layer.
Accumulation and distribution of various metal element in five mangrove plants were studied and analyzed by the
same way,element K,Na,Ca, Mg contents in all the organism of mangrove plants were sufficient, element Fe, Mn,
Zn,Cu contents at all the organism in mangrove plants were in the order of Fe=>Mn>Zn>Cu. The element Cr,Ni,
Pb, Hg,Cd contents had an obvious disparity at all the organism of plants, Ni content was maximum in K. candel and
E. agallocha,Pb content was maximum in A. marina,Cr content was maximum in A. corniculatum,Cu content was

maximum in A. ilici folius,Cd and Hg contents were minimum in all the mangrove plants. Accumulation and distri-
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bution of various metal element in mangrove plants was dependent on contents of various metal element in forest soil.

Key words: mangrove; community feature; metal element; distribution
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Table 1 Mangrove species at Futian Mangrove
Nature Reserve of Shenzhen

2k B2 AR EWER
Species Family Category Shape
#k i Kandelia candel aps Raw MFEKA

HHEEN HEaK DREK
HEE4P Haw EX

E B Avicennia marina
WA Aegiceras corniculatum

% B &% Acanthus ilici folius BEM Haw #X

B & Excoecaria agallocha KER  aw HRA
TG B Sonneratia apetala WRE BEaW HAFKR
W& S, caseolaris BRE B4a® MK

1.3 W A&

THEERRER ZBRNT, it 100 HE B
#H. HMYHLRRER EARM RAEHESAT
60 CTFHT, 2B sk E®RT 100 BRER. MY
& A HNO,;-HCIO, 4 4k (Hossner, 1996), A Z-
5000 B4 J& F R W 43 6 0% B i+ (HITACHI, JAPAN)
NMERERITRTBCKBETARP®R),; LB
& HNO,-HCIO,-HF {4k, kK JEEWME L &£ B TE
S8 GEEI,2003),

2 %R
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o, BEE 4.5 m MR RRE . KHEEF . XEE
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BRI OO A AR B B R T, £ KA RIER
MERFHSE. MENBEBLHLE#HERHG
. 5~10 cm, B FE BT KK 0~20 tk.
1.2 BB+ RMERT-GFRABE ZHEIHE
60~120 m HuHF, BEFR AP IR B FE A2, R3E 0. 3 m,
KBE,HHEM RS, ARIURK., BEE
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2.2.1 2B AF MR LIETIA RER
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BEBVMEE. WE 2 T8, Y58 B RER+ 5%
HHARRFERG OEREE ML TS BTER
SRHHBIME: (DESLBTEWN Zn,Cu,CrNi,
Pb.Cd.Hg, RAIER I WMEL B TX SR, HRE
BE>HESKRE INEEEXEARESRE. X
BEBRRE, THEFAEZELIH. ATFEM
¥ v LR R B0 15 e W 0 T — 3B R AR
B % ik (X 32 T VR A0 95 e 78 B T LA FE B M) 40 3
#rTHERE&BTE K.Na.Ca Mg 4 BARE
A, RE . FEMEENELRE;Fe f1 Mn T
FEFMK L EHRE S5 BB 36. 70 mg/g
0.613 mg/g, X AT BE S HAKK + MBI EHE
%, (WINERFER + R+ EBR+ ERE
+EEREHL RS R TE S BEE  Na>Fe>
Ca>Mg>K>Mn>Zn>Cu>Pb>Ni>Cr>Cd>
Hg.
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Table 2 Content of metal elements in soil of Futian forestland

TIBBE

4 & Concentration (mg/g)

4 & Concentration (pg/g)

Depth of soil (ecm) K Na Ca Mg

Fe

Mn Zn Cu Cr Ni Pb Cd Hg

%2 Surface layer (0~30)
& 2 Mid-layer (30~60)

Bottom layer (60~90)

17.94 6592.48 24.00 24.96 36.70 613
16.21 629.63 26.20 17.76 34.10 581 116
12323 16.09 635.26 25.20 16.08 35.63 546 83 33.6 9.52 21.4

125 48.3 17.71 35.6 48.7 0.146 0.053
43.3 15.60 26.3 43.3 0.123 0.058
35.8 0.118 0.023

222 aMHMEARAHELAELENSE &
BESRER K G BR SRR ERH AR
NELBTESBOWERME S, mE3ITH,
ERRERA—HYWARBUSRELCAEER,
717 [ Fb TE R AE R R Y A8 R SR & BRI
(OAACHEDRARELBRTESR MY
KM EEBTENRKE BRAREABHE
$,Fe.Cu,Cr.Ni.Cd Ml He £ E & B TEMWH L

WA FEAEMR  Mn. Zn ZAMHFRAEEZH BB K,
Na,Ca Mg ZEAWHEHY AN RBEEBS,; A F R
EERTENRKURBRBRARAHENESR, Fe,
Zn.Cu.Ni.Hg.Pb.Cd TEH ERBMETELER
#,Mn FE ZFREFALN 7E A AR, K. Na, Ca 78
M ERZHETAERNNE LB TENRER
BRAMEHENZER,Fe,Cu.Cr,Ni,Pb,Pb.Cd
TEMBERPMEEERE, Hg fEot F X 46
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BLEZ Mn.Zn EMHMEEELH EH,K.Na,Ca,
Mg ELUMHEYEA ZREYS, K FEEFER
PL,CaERPEZ: ERBNEELBTEMHREKR
ERAKHEHENER,K.Ca.Na,Mg.Zn.Cr fl
Pb TEM BRI FEAM,Fe.Cufl Hg FELE

B, Mn M Cd TERBERMHA, % 5ER R
NEBTEABNANEREN, BENELET
FHNBWEERKHBEHAENER, Fe,Mn, Zn,
Cu.Cr.Ni JC Z #9 RS2 FE LR, Pb.Cd. He
EMFIEE B2 BB, K. Na.Ca, Mg TR Y

%3 UMEYFRAASELETESR

Table 3 Content of metal elements in different parts of mangrove plants

K HER Aegiceras corniculatum

El B ¥ Avicennia marina

ERITE
Metal elements 1t Flower - Leaf #% Branch # Root 1t Flower H Leaf #% Branch B Root
K (mg/g) 1.59 1.12 1.07 1. 38 1.36 0.82 1.87 1. 30
Na(mg/g) 0.71 1.05 0. 81 0.70 1.99 2.41 1. 39 1. 30
Ca(mg/g) 0.172 0.263 0. 343 0.212 0.461 0. 404 0. 826 0.363
Mg(mg/g) 0. 145 0.225 0.188 0. 370 0.252 0.339 0. 310 0.622
Fe(pg/g) 81 23 89 773 154 89 190 2169
Mn(pug/g) 25 64 19 30 55 108 76 426
Zn(ug/g) 30.2 26.3 20.7 16.7 32.6 31,4 19.8 176
Cu(pg/g) 2.50 2.91 4,42 5.80 7.95 7.27 6. 30 19. 21
Crpg/g) 7.7 11,0 13.8 16.3 7.7 3.2 7.0 6.1
Ni(pg/g) 9.15 4. 50 4,53 9.18 4,50 6. 80 11. 30 15.92
Pb(pg/g) 7.1 8.8 9.8 11.1 8.4 9.9 6.9 31.0
Hglpg/g) 0.05 0.17 <0, 010 <0.010 <0.010 <0.010 <0.010 0.03
Cd(pg/g) 0.53 0.70 1.06 1.60 0.40 0. 60 0. 60 1.19
SRAE #k i Kandelia candel X B & Acanthus ilici folius ¥ Excoecaria agallocha
Metal elements 1t Flower M Leaf #% Branch #8 Root I Leaf #% Branch #8 Root £ Flower ™ Leaf #{ Branch #8 Root
K(mg/g) 1.28 1. 02 0. 86 0.67 2,78 2,71 1.71 1.83 1.11 1.70 1.01
Na(mg/g) 1.12 0.76 0.81 2.18 2.16 1.00 1.51 0.57 0.77 0.59 1.27
Ca(mg/g) 1. 144 0.85 0.75 0.32 0.49 0.42 0.25 0.11 1.13 0. 64 0.25
Mg(mg/g) 0. 245 0.26 0. 28 0. 39 0. 36 0. 36 0.43 0.12 0.16 0.12 0.19
Fe(pg/g) 303 132 66 1330 104 147 647 128 161 101 792
Mn(pug/g) 855 468 142 413 49 52 42 16 96 60 164
ZnCug/g) 33.0 15.2 10.3 33.0 52.8 20. 4 24.8 30.8 21.3 27 41.0
Culpg/g) 6. 82 2.12 3.80 6.82 8.25  12.30  12.76  4.87 5.38 4.30 7.55
Crpg/g) 12.3 3.62 5.73 12. 34 7.21 4,05 2,41 7.73 7.23 7.76 8.15
NiCpg/g) 9.11 6. 80 2.33 29.62 4.55 22.82 6. 88 15.90 22.80 25.0 29. 61
Pb(ug/g) 6.8 7.34 6.82  9.61  7.45  6.72 503 7.0l  10.50 575  8.59
Hg(peg/g) 0. 04 <C0.010 0.01 0.01 <{0.01 <<0.01 0. 06 <0.01 <0.01 <0.01 <0.01
Cd(ug/g) 1. 39 0.79 0.19 1.39 0.99 1.19 0. 40 0. 40 1.39 0.79 0.40

TR EAREYS, K EEEPELRA.

O F—FMIMEYIRFRATENORBER R
—MEYX AR EREE T O RN AR, Fa
MEVERERTREBERAE-EHARE. X T
KEITLEM K.Ca. Mg LR, B #il 5 F KA Na
TEBL, MRAERK ZREMEEN K TEEZS,
Hto RS EANBRMER N THYALTLERETE
i Fe.Mn.Zn fl Cu JTK .5 MAMHEYEBAETE
HA MR ME, Fe>Mn>Zn>Cu; Xt FHE YA IE
DR ELBITEM NI Cr.Pb.Cd.Hg TTE . 1E 5

MOMEYERNTBRERERK, ERIMAMEERF
NiZBEX ABHEF PO AEREKR, WEMF Cr
SEBBEK, ERH Cu T BEKR,CAd. Hg E LM AH
HY P EERRK.
ORRFMAMEYITE - TENRM SR E
FMAFRATMLUEFESL, X Cr.Hg.CdFELRTERN
W% B B A7 LA AR A6 4% F0BK Bk B 3%, XF Pb Ni 9 1R [ fE
FMAAEREMEGERRR; X F Fe.Zn,Mn,Cu
FERLFTCE K R EE T W LB BRI R
B FxE K.Na,Ca Mg WIRMEEANERB
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Table 4 Mean metal element contents in different plants of Futian,Shenzhen

ZRITR W HE % #ah EA R ] 34

Metal elements Aegiceras corniculatum Avicennia marina Kandelia candel Acanthus tlici folius  Excoecaria agallocha
K{(mg/g) 1.29 +0.08 1.33+£0.09 0.9540.06 2,40%0.16 1,4140.03
Na(mg/g) 0.81+0.09 1.7740.19 1.2140.11 1.554£0.17 0.8040.11
Ca(mg/g) 0.2440.12 0.5140.99 0.76+0.13 0.3810.04 0.5340.03
Mg(mg/g) 0.23+40.06 0.3840.09 0.2940.10 0.3840.12 0.1440.05
Fe(pg/e) 241.5040.10 650.50+0.20 457.70+£0. 35 299.30+0.10 295.5040.10
Mn(pg/g) 34.5040.59 166.3010. 29 366.3040.32 47.70+0.25 84.0740.19
Zn(pg/g) 23.5040.23 64.904:0. 21 22.90£0.19 32.70+£0.29 30.204£0.10
Cu(pg/g) 3.9040.01 10.1540.02 4.87+0.01 11,0640.09 5.4740.03
Crlpg/e) 12.2040. 09 6.0140.03 8.4740.09 4.5340.01 7.67+0,02
Ni(ug/g) 6.801£0.01 9.6240.01 11.90+£0.02 11.3610.59 23.30%0.19
Pb(pg/g) 9,24+0.09 14.5240. 02 7.6240.01 6.36+0. 01 7.9740.09
Heg(pe/g) 0.050-+0. 001 0.0104£0. 001 0.03240.010 0.015+0. 002 0.000+:0. 00
Cd(ng/g) 0.9740.01 0.69+0.01 0.9440.01 0.86+0.01 0.74+0.01

2002), EMOTTRELHNEY T HIER, 1 K,
3 W# Ca.Mg.Mn.Fe.Zn,Cu 75 40 }fs A 7] ¥E 25 £ Fh BB &9

WAEFRER, KX LHARNE R AR ELE
EEFASE EREMMNIHABES TREAN
AWK, ZORHRBETRENNELBBLEE
o KM BEEEEESH . ABEMERTE
EEEIT ERGERENINE EENNBEE P
BRI EREMERLELLBEU, EFEELES
W, FRRA, RAWHRIWED YRR EF 6
FOWEY  BEENE - MEAREEURE
W Bk B BRENEEHEY . ERG B NEE
REEEHEZP XHRE AN ENESZE
S0 2% 40 1 2 e T A8 BB IR (R 245, 2004) 5 B 4b
FYBHLRKRRAN T RET X ARINBEE, 2
ABEHHEME, B RRAWHREFRESR.
R BRE X FPAR BT , 38 AN LA AR B 7o BE B AR, 51851
RBFARRF,HFTTIHRRBELALHK. BE
TERARE P B B A R AW 5 B T 2% Hb 4T A B
ma, By IE SRR ATV,

HYTERTESBEREVAEYFERESES
HWEME—-MER RN TFHEHOPARSETNAE
BUEARL, AR SR TREHYEARBZERH
ATA TR (Zhou %,2007), St FAMMKPLE
ERTENIT SEFELEPLERTESRA LM
VESWNLBETERNEREREEN(BAAE,

BHA L BEBA T ERAKLEYRBEEARR
HPEEEMEA ERAMREBLENEMR 25K
SERMEREM.
FERREH BN EHLAMEYNIRBETH
TECBELEVHEELZR K. Na B EYE N2
ETHMERILFHREERSN, SHLBPHRES
SERE-BLXBRTREBEEEYHERN BELD
WA Py X M A K 8 BT = A R — M AR K
(k56 ,2002) . YN & B TR KR ECH AR E
— BB RIITH, LB B B AR RR
BRBLEK, TR T ARBEYXEETRERIK
SREANFS. ARMEYTHERTESER. B
BEFOARBEIOEDFRE S BXFNERE
Bofiny, AMHEYEBRTEEESIREEREN
B B E K EAHX X E (Tam & Wong,2000), 5 4
SMERLEEHERELROBREFENHERX. BRIIE
BOMKMSRELTANARRE LRENTE
BEBAH GRX#%,1996) , AKX Fe.Cu.Pb &
ENFILBERAT OKMARMAX . RSB
WHERL SRS, RSB FILBRBAT IS K HEH
HRPX . EERBITRAE. MESRTEELN
HYEAMAHFEHESBMHE ONMEURETE
HAWARMR  ZRAMEY SR ENESR
Mn,Zn,Cu.Pb.Cr Ni,Cd.Hg S B 5O W% L+
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