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AtEHBEIRLIHH Cu, Pb, Zn,
Cd RRARSTH

XK H M

R RFARFRER PG, T 361005)

RBE T I194%3H, REBEFEM. FIFNEEERRPRENAERKAFHL
WM ELRE Cu, Pb, Zn, Cd LR ER KA. FHREW: ZHAHRE L 80— 30cm
%).Cu, Pb, Zn, Cd W& B /514 383, 287, 1140, 0.136x10°¢, fif & 4> B 3 5285.40,
3960.60, 1573200, 18.77mg /m’, Y ik & F iz Cu, Pb, Zn, Cd F ETEH & 5l K
1.81 — 13.8, 0.402— 3.51, 3.42— 69.5, 0.013— 0.295x 10-* St EE HEMMEH T EEZE Y
Cd>Zn>Cu>Pb, % BE? Cu, Pb, Zn, Cd B E R 4 5 K 53.70, 19.27, 187.89,
0.72mg /m% AERTFH BRESH14 4063.91, 1318.14, 16358.62, 60.21ug /m% MM EY
HN TTERIGERS 51 209118, 1958.66, 5046.60, 19.30ug /m2 %Ak X A [6) B #% it 2 Cu,
Pb, Zn, Cd MR E KB > SR > Bk,

X@iF gy ELRGE FYEH

AMMREGE, WREIEF IR ASEY R, B2 ROEYRE, AN
EERGEPEAETOEENHBA(AR, 1934 A%, 1991 BIXHZE, 1995 BE
%, 1992 Teas, 1979 Tripp et al., 1976), A TAEiEFEA T HYIAE H W HAR I X
BEATENER SRR KRR, HETHESRORFRIMOR, HORKE
SRGEHRPEE, BARAKE.

1 MR5H%

L1 B RBEEAE  FABRWSSOMHRRAE T 120m, FEEHHB R
( Avicennia marina) %8 %K, J& % K} # fii ( Kandelia candel) #& F #il 75 ¥} ( Aegiceras
comiculatum) BRArA . FEHLE SR H B RAAK. MOZ R 6.5— 7.0m, LAI 4.53, £
CHE 09, FHEE 9.2cm, TR EE 56 4F, TR 0.16 %k /ms AR AHE, K
MBS K6, K|y RER, RERE, THLEH, RL5HE 145
pH=53(% 1.

1.2 BB 19944 3 AEABEAS, RASEFEITEREEE, ZHKUENSH
Mate, EEAREARPIARETR T AT (RIS SE, 1986); £EL 2 N I x2m’ L TR R,

* R ARPFEEEREMA, 39370147 5, KA, B, HAET 9B84F A, BHR.
SNES TR FRE, BEfh $EAMKERAR, B THEBIEMN AR R XA XFEEHA
NEF, EEEN.
BRH: 195443 290, SZAH: 196418 20,
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1 BREAKBTIRAELSE

Tab. | Physcial and chemical feature of soil in Aucennia marina community
TIEB(cm) pH o KH(g o)
FE(0— 30) 5.30 14.48 0.460
hE(30— 60) 6.58 18.21 0.618
JEE(60— 90) 7.14 19.28 0.640

EEGHE 100cm ZATE NI, HEAYBMAKR. Haplke, & 98(—-54
). BEEARL R WM. BTRL # ERRRR. KIB(d>2cm). AR EEHERR,
2>d>0.2cm). AMB(d<0.2cm) A/NESHMTE. FIFCR AR 7 R0 b iR SRR
FEEARRA SRR B AR T A B, UL 2500 B BCRE I S K &R & 4 B
. SHTHET 105C A# 15min, 60 C #t+. +HEHSBEREE, S RETHER
0— 30, 30— 60 # 60— 90cm T4, 60 T HT.

1.3 4% SHSBTE, BERpsRERD 100 SEER. g HNO,~-HCO,
HALKE, B WEX — 1B & 7R Y66 E Cu, Pb, Zn, Cd S &(H+ Zn Ak
fark, HARGRPE) . HEEERAAgNO, WE:, LTifipH Bafi, Kttty
510 P ARG LB FT, 1978),

2 #R5i1e -

2.1 HEEHMYATRA Cu, Pb, Zn, Cd CEEE HEEHEYELSHBALL Cu, Pb,
Zn, Cd 5 BEE, 290 1.81— 13.8, 0.402— 3.51, 3.42— 69.5, 0.013— 0.295x 10~¢
(WE 1) MBCEH &S 5N 3.24, 1.16, 11.4, 0.044x 1075, K/MKK H Zn>Cu>
Pb>Cds KB FEK/NEFH: ,\

Cu: 4IM > 1 > M ~ 4 x WTH ~ FRIB > PR > BEAR > #ik > K >
BT 44 ‘

Pb: HR > R > W T ~ FFRAR > M ~ 1 > HE > 918 > 2FE4EH > KR ~
B 1

Zn: 4R > i > T ~ FFRIR > i >~ TR > PR > #if > 284K > KR >
T '

Cd: 4R >t > 78 > 4k > W5 > 8 > BRE > 8 > AR > ZHE4EH >
W44

X—HFEY, OSEMYARTAL Cu, Pb, Zn, AR BABAWRESHER, 4R
TLERKK BRI EMB, KA Cu, 7£; Pb, FH. FERBHMTE; Zn,
M, TR, AL BT RAMERAR, Cu, MRIE. WM T4 4 BoESEIRE(SHR
M) 13.1%, 11.5%, 4.9% M1 4.3%), RBAZFESENSEOHERK. ABREM
MEMEERKSBE, tESERER THMAMM(EMESBETEC, Ni, Mn 5 H
h, FAR), XR\APRRIWESBABRARSEBERKIMNE R ZSN, A4,
ABMEBEARTE SRR, TRSHASSIMR I EEAS BBOLER L.

2.2 HEM L Cu, Pb, Zn, Cd TEARREME B AREWLE Cu, Pb, Zn, Cd
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K1 Cu, Pb, Zn, Cd U & H & BHEPIEA BRI F R < 107)
Fig.1 Content of Cu, Pb, Zn and Cd elements in different parts of Aticennia marina (x 107)
Lo, 20, 30 ghkg, 4 BERL S KB 6 BT, 7. BTH; 8 IR,
9. KR, 100 M, 11 404,

TLESERERERNEK 2. B HIEEE Cu, Zn, Cd SR HHIRE S 62.3%. 50.0%,
18.30/0; *Eﬁ%‘J%EEr@ 51-30/0, 39-50/0, 15-7(Vov ﬁfzmﬁlﬁlf*l‘g Cd *Eﬁ). E‘B/‘Jié
PNEZZE FESBESRA. FESREES. RBTARZISRZH. PbERE

XUPEBRBTKE, MEBRMEMNK, XY EZEREHIBRREAX, S0ER
Z Po ISR L, MEH SR, BT BEINEENBYSR AN LR —EH
HPEMARAE, EMAZARRZEEBA G RER, ELUMERTINITER. SHMEDIN
Mlzifatt W?kﬁ&%fz’—%iﬁé(o— 30cm$%)Cu, Pb, Zn, Cd &&, Rt mESBa

MY TR & %m 102.6%, 187.0%. 144.6%, 76.6%0 ME2WMAIUFH, BIKE
Pb>Cu b, SR EEHN Zn>Cu>Pb>Cd,
£2 ABINEEHKELIE Cu, Pb, Zn. CATESREHE

Tab. 2 The content and pool amount of Cu. Pb, Zn and Cd elements in soii of

Aticennia marina community

. TR G E(x107) TR BEE(mg /m)
T H(om)
Cu Pb Zn . Cd Cu Pb Zn Cd
#2(0— 30) 38.3 28.7 114 0.136 5285.40 3960.60 15732.00 18.77
1 J2( 30— 60) 35.7 33.8 106 0.133 6621.99 6 269.56 19 661.94 24.67
JiE 2 60 — 90) 236 31.8 76 0.115 4531.20 6105.10 14 592.00 2.08

) MWacH. EERE, HYWESER FRA
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WiE TR SBRES PBAEHE, ZAEMEE1%(0— 30cm ) Cu. Pb, Zn,
Cd &, 7514 5285.40, 3960.60, 15732.00. i8.77mg /m% Cu, Zn fE&, 2 > %
B> KE, PofERE. PR KR > RE;, CAH#BE, T2 > KR > £,
2.3 HEEREYN THECu, Pb, Zn, CAMEERN MY LB TEN BRI EERE
51, TR EE ROk F R (YRR RN S RS OTES HEP S RIOKE) . A
ARME, HSHEYXMIIENTREGL, 5P ST EN S ERGAER %S
XK, AU RAERREREAEAHT, BYM ERLBNEERERK. NE3TH, ¥
it H QBB R L Cu, Pb, Zn, Cd EERE, MACE 4514 0.085, 0.040,
0.100. 0.323, Cu, Pb, Zn ¥J7F 0.1 L F/KF, i Cd &5, 252 =FM 3.8, 8.1, 3.2
%, K/AMERIKA Cd>» Zn>Cu>Pb, SHEYEARFEBAIM S, Cu 7E 0.059 — 0.360, Pb
£ 0.014— 0.122, Zn 7 0.030— 0.610 A1 Cd £ 0.093 — 2.169 K F, Hent, 76, 45
B MR, PR, ARMARECENEER B KB/ MIIFE R Cd>Zn>Cu>Pb,
ZHEE. WTHAAREY Cd>Cu>Zn>Pb( KH Cu=Zn). X—FREW: 55
HYEZARG AN T, M BARNESR IREAFFMRIEER S, Bi&LEY
Cd» Zn>Cu>Pb. HAHEIMUMZEILENEERNBEHE -EHNER.

%3 ABNEYHER0—0m P NEERY

Tab. 3 Accumulation index of Aucennia marina to soil (depth 0— 30cm)

A4 Cu ‘ Pb Zn cd
n 0.133 0.067 0.204 1.868
1 0.203 0.067 0.219 1.662
ks 0.132 0.044 0.245 0.875
LR 0.09% 0.026 0.082 0.126
W& 047 0.014 0.030 0.093
BT 0.132 0.086 0.202 0.73
(1 Rg A 0.14 0.087 0.220 . 0.363
Qs 0.059 0.016 0.059 0.176
R 0.108 0.097 0.171 0.526
2018 0.360 0122 : 0.610 2.169
A1 1 0.085 0.040 0.100 0.323

2.4 HHEEHNE Cu. Pb, Zn, Cd TRWIERPEIRN  RIERRESBATES
H, AN EYRITERE Cu, Pb, Zn, CAWHAFERERENH, ERILE 4,
A, HEHLH BBV Cu, Pb, Zn, Cd L EM B EME, 45K 53.70, 19.27,
187.89. 0.72mg /m’, it B KRR 60.5%, 45.8%. 50.5%, 51.3%: Hi F &
dE R 39.5%. 54.2%. 49.5%, 48.7%, B Cu Jg#h E3# > #iF#; Pb b b3 <
W Zn, Cd, #b E3SH FEEAN 0%, %% FRAYBRNASAYREY
33%: 1 Cu &R 5 40%; Pb, Zn, Cd &4 515 49% — 54%., X, It 4 Ffb
HEERWIARRMEY, BEMETHTH.
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W #

27%

%4 BEERBEE Cu. Pb, Zn. CATRNRNERRBRES %Y

Tab. 4 Pool amount and distribution of Cu, Pb, Zn and Cd elements in Aucennia marina community

s M Rg /m) AR 8 m)
Cu Pb Zn cd

i S5 (3.32) 2800.81 ( 522)  1058.57( 549) 1284622 ( 6.84) 140.04 (19.48)
i 1.66 ( 0.01) 12.88 ( 0.02) 3.20 ( 0.02) 4150 ( 0.022 038 ( 0.09
iK% 238.33°( 1.44) 1201.18 ( 2.24) 29791 ( 1.54) 664941 ( 3.54) 28.36 ( 3.99)
ZEL 3505.35 (21.14) 1293474 (24.09)  2576.43 (13.37)  32880.18 (17.50)  60.29 ( 8.39)
FEL 796.43 { 4.80) 257247 (4790 111500 ( 5.78)  8521.80 ( 4.53)  25.57 ( 3.56)
B #t 5330.01 (32.14) 9647.32 (17.967 214266 (11.12) 18 28.63 ( 9.70)  67.69 ( 9.42)
BFR 281.98 *( 1.70) 1426.82 ( 2.66) 699.31 ( 3.63) 648554 (345 2.2 ( 386
TE 04 4R 365.92 ( 2.21) 1880.83 ( 3.50) . 91480 ( 475} 918459 ( 4.89)  18.08 ( 2.51)
K48 2186.20 (13.18) 4918.95 ( 9.16) 988.16 ( 5.13) 14734.99 ( 7.84) 5247 ( 7.30)
] 7! 3054.18 (18.42) 12583.22 (23.43)  8521.16 (44.21)  3955.51 (31.70) 218.68 (30.42)
mp 268.63 .( 1.62) 3707.09 ( 6.90) 942,89 ( 4.89) 18669.79 ( 9.99  79.25 (11.03)
Nt 3.85 ( 0.02) 17.79 { 0.03) 13.98 ( 0.07) 92.79 (0.05 0.9 ( 0.09
# EEAH | 1107487 (66.78) | 32494.84 (60.51)  8821.86 (45.77)  94930.66 (50.52) 368.42 (51.25)
#FEEEI | 5500.01 (33.22) 212926 (39.49) 1045221 (54.23)  92961.29 (49.48)  350.40 (48.79)
B # | 1658388 (100.00) 53704.10(100.00) - 19274.07(100.00) 187 891.95(100.00)  718.82(100.00)

1) BESmfdEALERMES . FRA.

MBEZEAS A M TRBERENNE: Cu, IBEEMPRERK, 251524.1%
M 23.4% HK, WTH4 18.0% F&E, KB 92%. Pb, T E 4.2%, Bk
K HRZERBFAMTHH G 13.4% M 11.1%, Zn, CdARFPHRERA, 55915 31.7%
30.4%: HIK, Zn BREFHM Cd R, 250 17.5% 1 19.5%: BEZARANT
., Zn, Cd %5501k 9% — 11%. HRAD & HB/MIGER LT,

MEERGEYEN S, b FRA AU TR R AR T, 586,
EBASEHMEESSMHMASY, K=K EBRZH, Cu, Pb, Zn, Cd 255
BB 81.5%, 78.7%, 76.7% M 66.6%. 7 —HH, WiZ%E% Cu, Pb, Zn, CA 7R
RES, REHEEEEAEKEAHANE, 245008991, 4.10, 43.82, 0.24mg /m?,
SR 18.5%, 21.3%, 23.3% 1 33.4%.
2.5 HEHERE Cu, Pb, Zn, d iEFHRFHENE FRFEEREREEE—
A R YT e R RRAEHIYA A Cu, Pb, Zu, Cd TEMBEE, ABEERKENSAS
LESERIE, SRWNES. ofH, A EFEME Cu, Pb, Zn, CdFRFHEER
B, 2515 4063.91, 1318.14, 16358.62, 60.21ug /m2, HF Cu, Pb AR R R BB FE &
K, 81k 34.5%, 52.4% K, &L 29.6% 22.6% BFEBEWTH Cu®
i 19.4% F1 14.4%, Pb %% 5 11.9% 1 9.9%. Zn, Cd #hRi BB K, 754 40.7%
47.1%; HK, HEREALL 38.0% M 37.2% FEH Znird 12.2%. HR{ASFITEY
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HE/NE, TET7% L,
&5 BEIEEE Cu, Pb, Zn, CA TENESFHRAR(1993)
Tab. S The yearly net retention accumulation of Cu, Pb. Zn and Cd elements in

Atcennia marina community (1993)

Mg | KRG ) AR )
Cu Pb Zn Cd

7 238.33  (20.73) 120118 (29.56) 29791 (22.60) 6649.41 (40.65) 28.36 (47.10)
EEH 213.06 (18.54) 786.19  (19.35) 156.60 (11.88)  1998.50 (1222)  3.66 { 6.08)
T 312396 (28.18) 586.38 (14.43) 130.23 (988 11079 (67) 411 {683
T 1714 ( 1.49) 86.72 ( 2.13) 4250 ( 3.22) 39420 (241 168 (279
B OB 357.05 (31.06) 1403.44 (34.53) 690.90 (52.42) 620855 (37.95 2240 (37.20)
B | 1149.58 (100.00) 4063.91 (100.00) 1318.14 (100.00) 16 358.62 (100.00)  60.21 (100.00)

2.6 HHFREY Cu, Pb, Zn, Cd TEFBEMENS G  REYEFAEHBETR%E
M E TR, KELTHm LomRENEEREN. KEomH, FBRBYP, 4
MILENEEN Zn>Cu>Pb» Cu, BEM > REH, Cu, Pb, Zn, Cd S EHREH &
FRAEDH 2.0, 2.3, 2.2, 33 5. SABEHYEMENASME: REH Cu, Pb, Zn
MEETHREEME 4.4, 114, 2415, Cd ZBMSEEHHLE; B4 Cu, Pb, Zn, Cd
SRUCSTHYRNZEEAMSE, 25 BEFHH 3.0, 13.0, 2.7, 421F, #2512
Rt 3.4, 6.9, 2.4, 2345, REYEKBNELRBKE, THEFEETNAEIRE
WHIAE N ESE 2 M. MBEE(1989) X He ARSIt A0, Bk 3% M R 7% B
Hg RABBMEMER. IMUREUNROKRHIYERRAIANLY, BERESR
FERYE TR E YA B 1 SN R B, B T IS RMAET O AKX R
MEER, B CESHENER. RERBYIEIBRESRBYRITE, HBEK
Wi Y X—T7, Cu, Pb, Zn, CARIBEMER, 47514 2091.18, 1958.66, 5046.60,
19.30pg /m?, HPHREM FEBRATRER 534 60%— 70%, REHEHEE L
30% — 40%. '
£6 ABMRAMIREY Cu, Pb, Zn, Cd TENSRE R
Tab. 6 Content and pool amount of Cu, Pb, Zn and Cd elements in residues of
Aucennia marina cor‘nmunity floor
Ry TEIE(x107) TR R pg /m?)
(g /m?) Cu Pb Zn Cd Cu Pb Zn Cd
B 56.15 (42.30)] 2.1 21.8 559 0.238[1240.92 ( 59.34) 1224.07 ( 62.50) 3093.30 ( 61.29) 13.16 ( 69.22)
HEt| 7660 (ST70| 1.1 9.59 255 0.073| 850.26 ( 40.60 734.59 ( 37.50) 1953.30 ( 387D  5.94( 30.78)
£ [ 13275  (100.00) 2091.18 (100.00) 1958.66 (100.00) 5046.60 {100.00) 19.30 (100.00)

#H o

2.7 ARREBEYE Cu, Pb, Zn, Cd TEZBREFRILE  BHEAS XM
FRLIE B4R, BN A E, FHFAMAMNMREERR. /008 3 R
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FEE Cu, Pb, Zn, Cd SR ELEBERNE 7. AH, Wi Cu, Zn FRAABTE > &
F o> R BEEN Cu ARG ZEE 12.4% M 61.3% Zn SEHE 18.3%
F136.3%, Pb SBEEE » Bl > He, AB#ENHIRE _EN30M45H; Cd&
B, AFE > SER > i, ABEMNEFEZEN 4265 X -FREKY,
FRAX BREBEEA&GT, AR Cu, Pb, Zn, Cd TERNRWERENSE
BENER, AFEHYETREMHRAENTN. RETHTESREAHEYRT
B(ET), #BHETZE Cu, Pb, Zn, Cd WEREH N FEA > FHERK > B
R, Hoh Co BB EADHIRGRER 1.3/ 2245, Pb4RIE 3.7 6.0 5, Zo 25
£ LA 2345, CdArBIE 3.4 1 12.8 45, ' '
%7 3FMIREEEH K Cu, Pb, Zn, CA TR SERERERTE

Tab. 7 Content and pool amount of Cu, Pb, Zn and Cd elements in leaves of three mangrove communities
AR STREE(X1079) LR RBE(ug /m)
(g/m?) [Cu Pb Zn Cd Cu Pb Zn cd
BEESMK | FAR [ 65—70 | 453 | 55134 508 1.92 233 0.254| 280081 1058.57 1284622 140.04
Aok | FA | 65—70 [ 200 | 27958 |45 063 197 0.039]126370 17614 S5507.73  10.90
WA | A | 15—20 | 695 | 66640 [3.15 043 17.1 0.061]2099.16 28655 1139544 40.65

BRI | AR WE LAI

3 HiE

3.1 HYEHEIRAARRP X EA A B SRS R E 80— 30cm &) Cu, Pb, Zn,
Cd & 84510 38.3. 28.7, 114.0, 0.136 x 10°% fEE 554 5 285.40, 3960.60, 15732.00,
18.77mg /m?, '

3.2 BEEAYIEARERRA Cu, Pb, Zn, CA SEABAVEER, SEUESHHN
Cu, 1.81— 13.80: Pb, 0.40— 3.51; Zn, 3.42— 69.50: Cd, 0.01— 0.30ug /m?, P
2 L 4 MU ERIACT I E £ R X B/NIBFE A Cd>Zn>Cu>Pb.

3.3 HBHEEEE Cu, Pb, Zn, Cd e EBHFERRST AN 53.70, 19.27, 187.89, 0.72mg /
m%, HhH EE s 60.5%, 45.8%, 50.5%, 51.3%, HiFEESH 4 39.5%, 54.2%,
49.5%, 48.7%: EXfEE ERE S5 4063.91, 1318.14, 16358.62, 60.21ug /m% Ak
WHREYH S CEY AN A AR ESRIERE,; REYE—FT Cu, Pb, Zn, Cd
BB 510 2091.18, 1958.66, 5046.60, 19.30ug /m?

3.4 FWHXARLIHEYIN Cu, Pb, Zn, CA R EBENABELER: HH, Cu,
Pb, Zn 8 N: HEHEN > BaH > WEMNT; CdEEOEEY » WEMHY >
fant; B AEY RS 4 RN RBRBEE O EEAR > FIERK > B,

g2 % X W

PR BRI A L RBFAAT, 1978, LMEER{LAMT, EMRRERORMURL L), — 2,
PR, 1984, UBbSk, WREdBTRECIES) . 30— 102,

IS, 1986, HER. 2802): 224 — 228,

M2, 1989, AgiEEdt, 11(2): 242— 247,
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B, 1991, 4/PLE, 1002): 4—48,

HICHE, 1995, WAHAEFR, &) 17—22,

KRR, 192, HYLEST SHMEYEER, 1603): 20— 226,

Teas, H. 1., 1979, The Biosaline Concept, ed. by Hollaender, A. Plenum Publishing Coorporation (New York), pp.
117— 16l '

Tripp, M. et al., 1976, Enur. Biog.. 2= 489 — 495.

ACCUMULATION AND DISTRIBUTION OF Cu, Pb, Zn AND Cd
IN AVICENNIA MARINA MANGROVE COMMUNITY
OF FUTIAN IN SHENZHEN

Zheng Wenjiao, Lin Peng
(Enuronmental Science Research Center, Xiamen Uniwersity, Xiamen 361005)

Abstract Use of the quadrat method in March, 1994, to study the accumulation
and distribution of Cu, Pb, Zn and Cd in the Avicennia marina mangrove community
in the Futian Mangrove Nature Ressreve in Shenzhen, China, showed that their con-
tents in the forest soil (depth 0— 30cm) were 38.3, 28.7, 114.0 and 0.136x 1075 their
storages were 5285.40, 3960.60, 15732.00 and 18.77mg./m’* respectively; their contents
in different plant parts were 1.81— 1.38, 0.402— 3.51, 3.42— 69.5 and 0.013— 0.295 x
107% and that their storages in the community were 53.70, 19.27, 187.89 and
0.72mg /m? respectively. The accumulation index of the plant in the soil was
Cd>Zn>Cu>Pb. The annual net retention accumulation of Cu, Pb, Zn and Cd in
the community were 4063.91, 1318.14, 16358.52 and 60.21ug /m% and their storages
in the residues were 2091.18, 1958.66, 5046.60 and 19.30ug /m’ respectively; and their
pool amounts in leaves of various types of communities were in the order Avicennia
marina > Aegiceras corniculatum > Kandelia candel. '

Key words Mangrove Heavy metal Futian of Shenzhen



