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Accumulation and Cycle of Heavy Metal in Sonneratia apetala and
S .caseolaris Mangrove Community at Futian of Shenzhen,China

Zan Qijiel 2 , Wang Yong]’unl , Wang Bosun2(1 . Neilingding- Futian National Nature Reserve of Guangdong,
Shenzhen 518040 , China; 2 .School of Life Sciences, Zhongshan University , Guangzhou 510275, China)

Abstract : The absorption , accumulation, distribution and cycle of Cu, Pb, Zn, Crand Niin S.apetala and S . caseo-
laris Mangrove Community at Futian Mangrove Nature Reserve of Shenzhen were studied. The results showed that the
Cu, Pb, Zn, Cr and Ni contents in forest soil were increased from bottom to surface layer, and the storage of the five
heavy metals in the surface layer( depth 0 ~30cm) was Zn> Pb> Ni> Cr> Cu. The concentration ability was S .caseo-
laris > S . apetula > K.candel . The existing accumulation of Cu,Pb,Zn,Cr and Ni in the com munity were respectively
23019. 61 pg/ m*,23429. 65ug/ m* ,117870. 41 pg/ m”> ,6835. 79pg/ m? ,12995. 08 pg/ m*. The annual absorption were
6592.20pg/ m*,2664. 77pg/ m* ,24123. 56pg/ m*> ,853. 251g/ m* ,1990. 86pg/ m” , respectively . The annual return were
3179.50pg/ m* ,1300. 64pg/ m* ,8401. 31 pg/ m* ,398.99pg/ m* ,646. 20ug/ m”, respectively . The annual net retention
accumulation of Cu, Pb, Zn, Cr and Ni in the community were 3413.07pg/ m?,1364. 13pg/ m?,15722. 25pg/ m?,
454.25pg/ m? ,1344. 66pg/ m? . The turn over period of Cu, Pb, Zn, Cr and Ni were 8,19,15,18 and 21 years.
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. , 1.9m.
1 40cm S 1.
1.1 S5a, 6~7m,

(22°32 N, . . ( Kandelia candel (L.) Druce)
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22 °C, 38.€7C(7 ), 0.2°C tum(L.)Blanco) . N
(r ), 1927mm, , :457  /hm*, 319 /hm?,5050 /

, 5~9 hm?, 2 :
79 %. , B
1
Table I Physical and che mical feature of soil in Forest
/cm pH ! o /grem™? ! %o N/ % P/ % K/ %
(0 ~30) 6 .01 25.53 0.784 27 .48 1.27 0.90 23.16
(30 - 60) 7.94 8.37 0.817 11.13 0.54 0.50 24 .82
(60 ~90) 8.29 8.15 0.912 7.50 0.41 0.31 27 .87
1.2
1999 11 , )
40mx 40m 41, Cu .Pb Zn .Cr .Ni > >
, 0 ~30cm .30 ~ « 2. ,
60cm 60 ~ 90cm s s
100 . . 56
60 C , el
100 .
HNO,- HCIO, , Icp Cu . (781,
Pb Zn , Cr .Ni >
AgNO; , pH
, 50100, ;
m? (0~ 5 :Zn >
30cm) m?> Pb>Ni>Cr>Cu.
[4] , (
4 )/ ) -

[4]

2.1 Cu .Pb .Zn .Cr .Ni .
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, , N 3
Cu .Pb .Zn .Cr Ni
2 5
Table 2 The content and pool amount of 5 ele ments in soil

/cm /ug- g ' ele ments contents /g* m~* Pod amount of ele ments

Depth of soil Cu Pb Zn Cr Ni Cu Pb Zn Cr Ni
(0 ~30) Surface layer 45.58  69.92 125.08 58.04 62 .8 10.72  16.45 29.42 13.65 14.77
(30 ~60) Midlayer 25.14 56 .41 95.41 34.2 49 .94 6.16 13.83 23.29 8.38 12.24
(60 ~90) Bottonrlayer  10.69 51 .92 81.76 23 .81 33.58 2.92  14.02 22.37 6.51 9.19

3 3 (0 ~30cm )
Table 3 Accumulation index of 3 species (soil depth 0 ~30cm)
Cu Pb Zn Cr Ni

Leaf 0.104 0.056 0.164 0.018 0.052

S .apetala Twig 0.070 0.031 0.093 0.009 0.025
Perennial branch 0.042 0.018 0.047 0.008 0.025

Dead branch 0.078 0.031 0.118 0.009 0.032

Trunk 0.027 0.025 0.058 0.009 0.007

Bark 0.068 0.048 0.114 0.025 0.074

Flower and Fruit 0.097 0.042 0.125 0.017 0.044

Pneumatophere 0.122 0.060 0.231 0.025 0.064

Big-root 0.059 0.041 0.115 0.024 0.024

Mid- root 0.069 0.057 0.236 0.027 0.040

Fine root 0.217 0.338 0.637 0.050 0.062

Weight average 0.087 0.065 0.187 0.020 0.039

Leaf 0.147 0.048 0.268 0.017 0.038

S .caseolaris Twig 0.211 0.042 0.135 0.017 0.031
Perennial branch 0.101 0.030 0.065 0.008 0.025

Dead branch 0.216 0.043 0.113 0.009 0.039

Trunk 0.079 0.019 0.047 0.009 0.013

Bark 0.188 0.074 0.124 0.026 0.071

Flower and Fruit 0.182 0.041 0.144 0.017 0.037

Pneuma tophere 0.130 0.089 0.168 0.036 0.073

Big- root 0.083 0.056 0.101 0.017 0.026

Mid- root 0.148 0.114 0.203 0.045 0.066

Fine root 0.273 0.313 0.310 0.078 0.058

Weight average 0.158 0.079 0.199 0.027 0.045

Leaf 0.076 0.024 0.411 0.017 0.038

Kandelia candel Twig 0.071 0.035 0.100 0.008 0.024
Perennial branch 0.044 0.035 0.061 0.008 0.024

Dead branch 0.048 0.041 0.078 0.008 0.036

Trunk 0.031 0.012 0.055 0.009 0.019

Bark 0.058 0.028 0.138 0.016 0.059

Hypocotyl 0.058 0.017 0.127 0.012 0.018

Big- root 0.064 0.044 0.194 0.018 0.039

Mid- root 0.091 0.097 0.507 0.026 0.057

Fine root 0.089 0.260 0.674 0.061 0.052

Weight average 0.059 0.051 0.148 0.015 0.034
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5 « 4
s 3 5 . 3
:Zn> Cu > Pb> Ni > Cr, Cu s
3 Zn .Cu R Ni. > > > > > . .
Cr . > > > 5 : > >
2.2 Cu .Pb Zn .Cr .Ni > > > . > >
> ; . > . >
. . 5 . > . > 3
4 5

Table 4 The content of 5 ele ments in different fractions of mangrove plant

Iug g’

Cu Pb Zn Cr Ni
Leaf 4.76 3.92 20 .55 1.02 3.27
S.apetala Twig 3.20 2.13 11 .57 0.50 1.60
Perennial branch 1.90 1.24 5.85 0 .49 1.55
Dead branch 3.55 2.13 14.73 0.50 2.00
Trunk 1.23 1.75 7.29 0.51 0 .41
Bark 3.11 3.32 14 .20 1.45 4.67
Flower and Fruit 4 .42 2.94 15.68 0.98 2.75
Pneumatophere 5.56 4.16 28 .86 1.46 3.99
Big-root 2.70 2.83 14 .38 1.42 1.52
Mid root 3.13 3.98 29 .52 1.55 2.49
Fine- root 9.88 23 .61 36 .63 2.91 3.88
Weight average 3.85 4.52 16 .01 1.01 2.36
Leaf 6.72 3.35 33 .49 0.98 2.36
S .caseolaris Twig 9.63 2.92 16 .88 0.98 1.96
Perennial branch 4.59 2.10 8.12 0.49 1.58
Dead branch 9 .84 3.04 14.16 0.51 2 .44
Trunk 3.61 1.30 5.83 0.51 0.81
Bark 8.56 5.16 15 .46 1.51 4 .43
Flower and Fruit 8 .30 2 .86 18.04 0.96 2.30
Pneumatophere 5.94 6.22 21 .03 2.08 4.60
Big-root 3.78 3.88 12.57 1.01 1.62
Mid root 6.77 7.99 25 .35 2.59 4.16
Fine- root 12.43 21 .91 38 .71 4.52 3.62
Weight average 7.07 5.05 18 .96 1.45 2.70
Leaf 3.46 1.710 51 .410 0.999 2.40
Kandelia candel Twig 3.24 2 .453 12.457 0.478 1.53
Perennial branch 2.02 2.422 7.619 0.472 1.51
Dead branch 2.20 2 .848 9.812 0.476 2.29
Trunk 1.43 0.859 6.824 0.502 1.21
Bark 2.62 1.965 17 .277 0.919 3.69
Hypocotyl 2 .65 1.174 15.867 0.465 1.12
Big-root 2.93 3.078 24 .217 1.028 2 .47
Mid root 4.14 6.807 63 .453 1.492 3.59
Fine- root 4.04 18.194 84 .310 3.545 3.25
Weight average 2.77 4.051 27 .375 1.028 2.26
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Ni .Zn ,Cu .Pb .Zn .Cr .Ni 3
> > > > .3 5
Cu .Pb .Zn .Cr .Ni :Pb>Zn>Cu> Ni>Cr, :Zn > Cu
R 5 > > >Pb>Ni>Cr, :Zn>Pb>Cu> Ni>Cr.
b
, , 2.3 Cu .Pb .Zn .Cr .Ni
. 5
5 E}
Cu .Pb .Zn .Cr .Ni ,
) 56 5
ter, , Cu.Pb.Zn.Cr.Ni
3 23019.61 .23429.65 .117870.41 .
5 5
Table 5 Pod amount and distribution of 5 ele ments in forest
/pg‘m’2
Cu Pb Zn Cr Ni
Leaf 718 .11(9 .48) 590 .83(7.53) 3098 .19(7.37) 153 .51(5.95) 492 .36(9 .45)
S.apetala Branch 2136.93(28 .21)  1412.96(18.01)  7185.96(18.02) 428 .30(16.62) 1372 .38(26 .33)
Trunk 1265 .88(16.71) 1703 .43(21 .71) 7101 .18(17.18) 497 .98(19 .32) 399 .55(7 .66)
Bark 678 .91(8 .97) 724 .33(9 .23) 3099 .86(7.77) 317 .41(12.31) 1018 .59(19.54)
Flower
and Fruit 5.300(0.07) 3.52(0.04) 18 .82(0.05) 1.18(0.05) 3.30(0.06)
Root 2769 .08(36 .56) 3412 .339(43 .48) 19374 .82(48.58) 1179.17(45.75) 1926 .95(36 .96)
Total 7574 .20(100) 7847 .40(100) 39878 .83(100) 2577 .54(100) 5213.08(100)
Leaf 462 .94( 4 .85) 231 .09(3 .24) 2307.32(10.7) 67.5223 .93) 162 .47(4.92)
S .caseolaris Branch 3681 .42(38 .57) 1353 .55(19.02) 6477 .23(30.04) 381 .68(22.19) 962 .73(29 .14)
Trunk 1728 .35(18 .11) 2246 .86(31 .54) 2792 .47(12 .95) 242 .32(14.09) 388 .87(11.77)
Bark 432 .38(4.53) 260 .33(3 .65) 780 .93(3 .62) 76 .05(4 .42) 223 .72(6.77)
Flower
and Fruit 89 .64(0.94) 30 .88(0.43) 194.79(0.91) 10.31(0.59) 24 .81(0.75)
Root 3149.70(33.00)  2999.90(42.12)  9009.75(41 .78) 942 .26(54.78) 1541 .23(46 .65)
Total 9544 .43(100) 7122 .61(100) 21562 .49(100) 1720 .16(100) 3303 .82(100)
Leaf 582 .65(9 .87) 287 .62(3 .40) 8647 .16(15.32)  168.03(6.62) 404 .35(9.03)
Kandelia Branch 1326 .49(22 .48) 1095 .63(12.95) 3972 .64(7.04) 196 .26(7.73) 632.06(14.11)
candel Trunk 814 .38(13 .80) 625 .57(7 .40) 3880 .81(6.88) 285 .49(11 .25) 687 .59(15 .35)
41 .14(0.70) 18.20(0.24) 245 .94(0 .44) 7.21(0.28) 17.36(0.39)
Hypocotyl
Root 3136.33(53.15)  6432.62(76.04)  39682.55(70.32) 1881 .12(74.12)  2736.90(61 .12)
Total 5900.98(100) 8459 .65(100) 56429 .10(100) 2538 .10(100) 4478 .18(100)

Sum

23019 .61(300)

23429 .65(300)

117870 .41(300)

6835 .79(300)

12995 .08(300)
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6835.79 12995.08pg/ m”. Cu.
Pb Zn .Cr .Ni s Cu.Pb.Zn .Cr. 2.4 Cu .Pb .Zn .Cr .Ni
Ni , @) Cu .Pb .Zn .Cr .Ni
39.3 % .54.8 % .57.8 % .58.6 % 47.8 % ;
] N A s
.Cu .Pb .Zn .Cr .Ni . (41, Cu .Pb .
Zn .Cr. Ni 1 3413.07 .
R 1364.13 . 15722.25 . 454.25 . 1344. 66pg/ m* .
s 5 Cu .Pb ,Zn .Cr .
R Cu .Pb .Zn .Cr .Ni Ni ;Cu .Cr
, Cu . Cr Ni . ,Zn Ni Pb
Pb Zn s
41.5%.37.7% . 40.1 % . 36.1 % . 6 ,Cu .Pb Zn .Cr .Ni
47.9 % ; Cu . Pb .Zn .Cr Ni s
>
6 5
Table 6 The yearly net retention accumulation of 5 ele ments in forest
/ug'm'2
Cu Pb Zn Cr Ni
Leaf 101 .19(9 .68) 37.00(8 .38) 379 .64(7 .84) 10.30(5 .85) 46 .25(8 .96)
S.apetala Twig 268 .36(25 .66) 78.56(17.79) 755.96(15 .61) 28 .89(16 .4) 129 .52(25.07)
Trunk 157.18(15.03) 48 .94(11 .08) 766 .72(15 .83) 29 .44(16.71) 33.07(6 .40)
Bark 140 .11(13 .40) 66 .43(15.04) 556.27(11 .49) 31.19(17.70) 140 .25(27 .13)
and Ffi?twer 0.22(0.02) 0.07(0.01) 0.68(0.02) 0.02(0.01) 0.09(0.01)
Root 378 .67(36 .21) 210.66(47.7) 2382.90(49 .21) 76 .34(43 .33) 167 .52(32 .43)
Total 1045 .73(100) 441 .65(100) 4842 .16(100) 176 .19(100) 515 .60(100)
Leaf 89.70(5 .65) 19.90(4.30) 388 .75(11 .35) 6.23(4.22) 20.99()5 .20
S . caseolaris Twig 559 .72(35.28) 100.60(21 .74) 858 .16(25.05) 27.99(8 .94) 110.04(27 .27)
Trunk 336 .36(21 .20) 53 .85(11 .64) 472 .56(13.79) 22.46(15.19) 50.45(12.50)
Bark 84 .34(5 .32) 22.57(4 .88) 132 .45(3 .87) 7.06(4.78) 29.09(7 .21)
and Ffi?twer 17 .43(1.10) 2.67(0.57) 32.94(0.96) 0.96(0.64) 3.22(0.79)
Root 498 .88(31 .45) 263 .14(56 .87) 1540 .78(44 .98)  83.10(56.23) 189 .78(47 .03)
Total 1586 .42(100) 462 .73(100) 3425 .65(100) 147 .80(100) 403 .57(100)
Leaf 55.08(7.06) 12.08(2.63) 710 .80(9 .54) 7.56(5 .81) 25 .48(6.00)
Kandelia Twig 103 .48(13 .25) 49 .27(0.72) 341 .61(4.58) 10.31(7.91) 46.30(10.91)
candel Trunk 86 .85(11 .12) 23.16(5.03) 359 .89(4.83) 14.50(11 .31) 48 .88(11 .52)
Hypocotyl 5 .44(0.69) 1.07(0.23) 28.29(0.38) 0.45(0 .34) 1.53(0.36)
Root 530 .06(67 .88) 374 .18(81 .39) 6013 .85(80.67)  97.45(74 .81) 302.29(71 .21)
Total 780 .92(100) 459 .75(100) 7454 .44(100) 130.27(100) 424 .49(100)

3413 .70(300)

1364 .13(300)

15722 .25(300)

454 .26(300)

1344 .66(300)
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(2) Cu .Pb .Zn .Cr .Ni m’ 7). 3 5
,Cu: > >
4, :Ph  Cr > > Zn  Ni
Cu .Pb Zn .Cr .Ni 5 > >
3179.5 .1300. 64 .8401.31 .398.99 .646. 20png/
7 5 /pgem?
Table 7 The yearly return of 5 heavy metal ele ments in com munity
Cu Pb Zn Cr Ni
S .apetala 1141 .66 638 .12 2565 .27 149 .45 189 .99
S .caseolaris 1389 .38 461 .11 1881 .64 134 .21 210.11
K .candel 648 .46 201 .42 2954 .40 115.33 246 .10
3179 .50 1300 .64 8401 .31 398 .99 646 .20
(3) Cu .Pb .Zn .Cr .Ni Cu .Pb .Zn .Cr . Ni N
8. 5
o 6. 7 , :Zn > Cu > Pb > Ni > Cr,
Cu .Pb.Zn .Cr .Ni Cu>Zn> Ni>Pb .Cr,
6592.20 . 2664.77 . 24123.56. 853.25. Cu.Pb>Cr> Ni.Zn. 5
1990. 86pg/ m*, Cu .Pb.Zn .Cr . Ni ,
51.8 % 51.29% .65.2 % .53.2% . 3
67.5 %, 48.2 % . 48.8 %
34.8 % 46.8 % 32.5 %, 8 5
[10] Table 8  Absorption coefficient , utilization coefficient and
' cycle coefficient of 5 heavy metal in com munity
Cu .Pb .Zn .Cr .Ni
8a.l19a.l15a.18a 21a, Ni Absorption Utilization Cycle
Ele ments . .. A
>Phb>Cr>Zn> Cu. 56 coefficient coefficient coefficient
[6] Cu 0.00062 0.2846 0.4823
(1] ’ Pb 0.00016 0.1137 0 .4881
’ Zn 0.00082 0.2047 0.3483
s Cr 0.00006 0.1248 0.4767
Ni 0.00013 0.1532 0.3246
2
5 5 (12] . 3
(4) Cu .Pb .Zn .Cr .Ni N
Cu .Pb .Zn .Cr .Ni .
. , 5
( / ) ,
( / ) ( /
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