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Characteristics of Iron Plaque and Its Heavy Metal Enrichment’in Typlcal

Mangrove Plants in Shenzhen Bay, China ; u,
SHEN Xiao-xue, LI Rui-li*, CHAI Min-wei, QIU Guo-yu | # I N '

i

(School of Environment and Energy, Peking Umver@lty Shenzhen Graduate School , Shenzhen 518055, “China)

Abstract: Based on, Jhe five typical mangrové species “inthe mdngrove wetland/ of Sheﬁzhen Bay,/ the contents and dlstrl.butlondl

charaeferistics of i u'on plaques (Fe) and the Mn, Ph} .Z'n !Cu , Cd, Niy Co and Sh ensi¢hment of the iron plaques on-
marnigrove plant toots weré investigated. The ré'“sults sl{'r‘ ow! t'ﬁa.t @ There is a ﬂlgmﬁcant differencedn the contents of i iron-plagues* among o
the five mangrove specles and the contefits in the species” follow the order; Acanthus ilicifolius >Aeuglcera5 cormculatum >BruguLera

gymnorrhiza >Kandelm obovate > Heritiera httorhs the; content ranged from 0. 37 g é’l to 10. él g-kg™'. @ Iron plaques ha_ye a
certain enrichment effect on the heavy metals J1n the sedintents. The, contents of heavy metals in the iron plaques vary with the plant
specigs, bEmg the hlghest in A. llchfollus and the lowest in H./ littorlis. This enfchment also varicy with the element species: Mn
content changed fiom 0. 11/g-kg ™' t02.67 g- k,.g "; 'the hlghest__(_z_mﬁents of Pb, Zn, Cu, As, and Cr changed from 117. 44 mg-kg ™' to
189. 69smg+kg ~"; and the highest contents of Cd, Ni, G#==and Sb changed from 34. 84 mg-kgf1 to 63.34 mg-kg™'. The content of
Zn in the'iron plaque is negatively correlated with the other heavy metal contents (P <0.001) , indicating that Zn might compete with
the otheér elements. (3) Sediment pH significantly affects the content of iron plaque and the accumulation of Mn in the iron plaque (P <
0.05). The water content and salinity of the sediments are positively correlated with the contents of heavy metals Cr and Co in the iron
plaque (P <0.05). @ The distribution of iron plaques and their heavy metal contents in different parts of the roots of the mangrove
plants follow the order: root tip > root middle > root base.

Key words : Shenzhen Bay; mangrove plants; sediments; iron plaque; heavy metals
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Table 1 Physical and chemical properties of sediments
L) FIK R/ % pH ERE/ %o SR/ %
&R 35.90 +5.21ab 5.99 +0.25b 2.47 £0.63ab 1.98 +0.97b
e AL A% 48.68 +8.17a 6.32 +£0.17b 3.55+1.32a 5.54 +0.90a
AR 39.94 +8.76ab 6.26 +0.03b 3.08 +0.62a 3.20 +2.18ab
i 46.70 +10.83a 6.65 0. 16a 3.55+1.87a 4.17 +0.97ab
AR AR 28.89 +2.19b 6.72+0.21a 0.55 +0.01b 3.48 +0.62ab

1) RENG FREFR R A R R ) ) 22 5 2.3 (P <0. 05)
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Fig. 2 Five typical species of mangrove seedlings and their roof surface i 1r0n plaque
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Fig. 3 Concentrations of root surface iron plaques and their heavy metal contents in five typical species of mangrove seedlings
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Table 2 Correlation analysis of root surface iron plaques and their heavy metal accumulation
IP-Fe Mn Ph Zn Cu As Cd Cr Ni Co sh
IP-Fe 1.00
Mn 0.87"*  1.00
Pb 0.76™  0.66™  1.00
Zn -0.58"" -0.50™" -0.87""  1.00
Cu 0.62™  0.59**  0.78"* -0.77**  1.00
As 0.91™  0.84™  0.79™ -0.62"* 0.76**  1.00
Cd 0.66™ 0.6  0.90™ -0.8  0.89"* 0.74™  1.00
Cr 0.68™  0.64™  0.81™ —0.75"* 0.97"  0.79™  0.91™  1.00
Ni 0.67™  0.62™  0.86™ —0.81™  0.90** 0.76™  0.93**  0.95"  1.00
Co 0.70™  0.66™  0.83™ —0.77°"  0.97" 0.8  0.92*  0.99™  0.95"  1.00
Sh 0.63™  0.58™  0.76™ -0.64™*  0.88**  0.75"*  0.85*  0.93™  0.89™  0.92"*  1.00
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Table 3 Relationships between the heavy metal contents in iron plaques and sediment physicochemical properties .. . - ‘
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Fig. 4 Distributional characteristics of iron plaques on the root

surfaces of four species of mangrove seedlings
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Table 4  Contents of root surface iron plaques in wetland plants and their heavy metal enrichment
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