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Distribution of Hg in Mangrove Plants and Correlation with Hg Speciation in

Sediments

DING Zhen-hua LIU Jinding LI Liu-giang LIN Hui-na WU Hao HU Zhen-zhen
(School of Life Science Xiamen University Xiamen 361005 China)

Abstract:Plant is an important role in biogeochemical cycle of Hg. The aim of this study is to ascertain Hg accumulation in several
kinds of mangrove plants and to discuss relationship among Hg concentrations in mangrove plants and different Hg speciation in
sediments. Contents of total mercury (THg) in mangrove plants and sediments were determined. Hg speciation was determined with a
modified Tessier’s method. Contents of THg of the mangrove plants were in the range of 817.53197.6 ng/g. In detail Hg
concentration was (1579.4 +1326.8) ng/g in Kandelia candel (2 115.1 £1892.3) ng/g in Aegiceras corniculatum (2 159.3 +
1 678.7) ng/g in Avicennia marina (2 566.5 + 821.6) ng/g in Bruguiera gymnorrhiza (2 104.3 +1661.8) ng/g in Excoecaria
agallocha (3197.6 + 2782.8) ng/g in Sonneratia apetala (817.5 + 632.3) ng/g in Acanthus ilicifolius (1 801.8 = 1255.4)
ng/g in Rhizophora. stylosa respectively. There are obvious interspecific variation and organic variation in THg contents of mangrove
plants which is closely related to environment and physiological characteristics of mangrove plants. Enrichment of THg in mangrove
plants was inhomogeneous following the order of Sonneratia apetala > Bruguiera gymnorrhiza > Avicennia marina > Aegiceras
corniculatum > Excoecaria agallocha > Rhizophora stylosa > Kandelia candel > Acanthus ilicifolius. Mercury exists mainly in volatile form
in most mangrove wetlands but mainly in the form of residue in sediments from Shenzhen mangrove wetlands. Significantly positive
correlations were found among Hg concentrations in leaves and stems of Sonneratia apetala and volatile Hg exchangeable Hg of
sediments. Significantly positive correlations were also found among Hg concentrations in leaves of Excoecaria agallocha and volatile
Hg exchangeable Hg of sediments. But there is no significant correlation between Hg concentrations of most mangrove plants and
different Hg speciation in sediments. It showed that plants assimilate Hg from different sources such as water sediment and air and
that Hg assimilated by plants could transfer among different plant organics.
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Table 1  Hg concentration in different mangrove plants/ng*g ™'
Kandelia candel 17 2088.6+2059.6 1470.6 +1476. 1 1349.6 +1228.4 1579.4 +1326.8
Aegiceras corniculatum 10 3560.1+3658.8 2060.5=+1063.4 389.7 £616.0 2115.1+1892.3
Avicennia marina 15 4281.0+4230.5 2540.7 +1869.0 1474.9 +934. 4 2159.3+1678.7
Bruguiera Gymnorrhiza 7 2449.6 +409.2 3249.8 +148.7 1333.3+1457.5 2566.5+821.6
Excoecaria Agallocha 8 —D 1748.3 +860.4 2371.2 +761.0 2104.3 £1661.8
Sonneratia Apetala 5 - 3299.3+3194.2 3045.2+£3239.4 3197.6 +2782.8
Acanthus Ilicifolius 3 — 766.9 +885.6 918.6 £571.0 817.5 +632.3
Rhizophora stylosa 5 — 2215.8 £1411.8 1180.8 +1016.1 1801.8 +1255.4
)—
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2
2.2 Table 2 Properties of sediments from different mangroves
pH 1% /% 1% 1%
5.80 3.04 7.82 70.36  28.83 0.81
5.61 4.38 14.99 55.64 42.76 1.59
5.79 4.49 16.98 22.13 75.34 2.53
5. 64 1. 86 6.08 87.96 12.04 0. 00
5.06 1.24 7.16 64.69  34.09 1.23
6.50 2.59 15.87 33.64 64.38 1.97
6.58 3.75 19.07 20.96 60.9 3.09
2 6.34 11.08 21.10 — — —
6.82 2.67 6.27 5.75  90.75 3.5
3 2 :
3 1%
Table 3 Proportion of different species Hg in sediments of main mangrove areas in China/%
THg/ngeg ™" Hg-vol Hg-ex Hg-carb Hg+m Hg-org Hg-resid
2 334.9 72 17 1 2 4 4
3 650. 9 77 2 1 3 7 10
2 139.9 54 9 1 0 14 22
2 22.5 91 0 0 0 0 9
2 157.1 70 10 1 3 8 8
2 95.9 23 13 7 7 27 23
2 185.5 2 5 2 1 8 82
2 114.3 59 15 1 1 17 7
1 279.0 66 7 7 9 11 0
2.3 N 4
)
5 Table 4  Correlations between stem Hg concentrations of
A mangrove plants and Hg speciation in sediments
¢ 4 5)
THg 0. 355 0.577 0. 568 0.582 0. 855
(r, =0.997 p, <0.01) Hg-vol 0.917 0. 695 0.575 0. 687 0.997 **
(r,=0.969 p, <0.05). Hg-ex 0.563  0.652 0.178  0.591 0.969°
N (rl = Hg—cath -0.948 -0.662 -0.708 0. 104 -0.047
0.998 p, <0.01;r,=0.994 p, <0.01) Hg4m  -0.277 0.304  -0.271 0.472 0.427
(r3 =0.974 Py < 0. 05) Hg-org -0.947 -0.626 -0.819 -0.825 -0. 805
Hg—resid -0.260 -0.423 0.110 -0.879 -0.593

~ ~

(r, =0.974 p, <0.05;r,= D*  p<005 w p<0.01
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Table 5 Correlations between leaf Hg concentrations of mangrove plants and Hg speciation in sediments

THg -0.199 -0.337 -0.327 0.994 0. 998 ** 0.974
Hg-vol ~0.097 -0.245 -0.357 0.924 0.994 ** 0.954"
Hg-ex 0.505 0.359 -0.065 0.564 0.974" 0.955"
Hg-carb -0.897" -0.875 -0.435 -0.997" 0.291 0. 246
Hg+m -0.496 ~0.588 -0.837 -0.813 0.298 0. 420
Hg-org -0.828 -0.164 -0.894 -0. 861 -0.772 -0.907
Hg—esid -0.275 -0.359 0.362 0.168 -0.744 -0.333
0.954 p,<0.05;r, =0.955 p, <0.05). N
(rl =
-0.897 p,<0.05;r, = -0.997 p, <0.05)
(0~7%)
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