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Abstract: Concentrations of heavy metals (Pb, Zn, Cr, As, Ni, Cu and Cd) in a drainage river
sediment were determined from the industrial area of Harbin city in Heilongjiang Province. Pot
experiment was conducted to evaluate the potential of four spontaneous plants, Zea mays L.,
Polygonum lapathi folium 1.. , Solanum nigrum L. and Rumex patientia 1.. for heavy metals
phytoremediation in the drainage river sediment contaminated with industrial effluent. The re-
sults revealed that the sediment was polluted by heavy metals. The contents of residual fractions
of the 7 heavy metals decreased, while the Fe-Mn oxide fractions and exchangeable fractions con-
sistently increased via two-season cultivations. Sequential extraction results confirmed the capa-
bility of the four plants to increase the bioavailability of these heavy metals. The concentrations
of heavy metals in sediments and plants were in the same trend: Zn>>Pb >Ni>Cr>Cu>As>
Cd., which reflected the biomonitoring potentialities of the tested plants. The heavy metals accu-
mulations and translocations of the four plants were investigated. The results showed that the
plants accumulated more Zn and Ni than the other metals; and the concentrations of Cu in shoots
were low. Zinc and Ni levels in plant samples ranged from 108. 4 mg/kg in shoots to 543. 92 mg/
kg in roots and 36. 8 mg/kg in shoots to 246. 91 mg/kg in roots of different species, respective-
ly. Generally, the four species excluded multiple metals from the shoot tissues and accumulated
in root zones, behaving as tolerant plants. However, polygonum lapathifolium L. , Rumex pa-
tientia 1. and Solanum nigrum 1. showed high Pb, Zn and Cd shoot accumulation with high
metal translocation factor (TF>>1), respectively. It suggested the three species had phytoex-
traction potentialities. In addition, florescence in situ hybridization (FISH) was used to analyze
the amount and distribution of bacteria in the rhizosphere sediment. It suggested the four plants
have effect on bacterial activations.

Key words: heavy metal; sediment; phytoremediation; fluorescence in situ hybridization
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Tab.1 Physicochemical properties of the sample from the surface sediment
DO/ CEC/ , . ,
KR/ C pH o e OM/ % Clay/ % Silt/ % Sand/ %
(mg+ L") (cmol+kg ")
28.38%+0.79 7.70£0.72 5.15%£0.16 39.67%3.01 5.88+0.35 12.22%1.31 27.24%£2.23 60.79%£1.86

1.2 i E B
12,1 Ay

TELHIG 4] U F kLMY £ K (Zea mays L.) BB (Rumex acetosa L.) B
% (Solanum nigrum L.) FIFREEIZ (Polygonum lapathi folium 1.) , 53 5 R fp 7 IR &
BEM 5 R P BRI R 1 T ZEIRK oh ik .40 C Uik i i ik 4.
1.2.2 KBy

K i Gt ) DU 2 PVC A (0.6 m X 0.5 mX 0. 4 m) A - 47 % 80 ke 4 JiK i A 2 il
AL 22 8 K AR RS DL Y 50 %0 ~ 60 Y0 F: K R (WHO). 43 J13% R 4 A Y, A 5K

A o1 B R A Ay R R A B K vE . 2105 CRAEE .80 CHLTF R E,
WS (L i, B 4IRS0 15 3 AT IR IR PR Y 1 BT R A S % R
1.3 S drim e
13,1 DR 4 b

KA pH R I (CPT-505) 52 UL 1) pH B COUBL) - BB 47K = 1:5) 5 B HLR
i COMD) SR HT T % TR B 725 1 76 00 8 5 folf P A6 485 0 At 4000 7 {) CHT9 146, HANNAD £
DO & 4 ; BHES 1 3¢ i it (CEC) R F§ NH, OAc-NH, OAc #2170 22 5 TR 9 s B SR UL %
B A BT okl 42 (Clay) 38 -+ (SO FIP 4 (Sand) & 4.
1.3.2 EEE MK

UURUIRE 5 T2 7K - o SR T 5 A R R P s - e SR 3k T A o PR PR D 7 90k ke
FEAL (AFS930) Ml 22 As &, F R T WU 6 3% (AAS, Hitachi-Z-5300) I 5 £ & of Ph.,
Zn.Cu . Ni.Cr fil Cd iy & &, UURY) P 4 )8 & & 3K 2.
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Tab.2 Heavy metal concentrations in the surface sediment mg * kg™!

HE R Cu Zn Pb Cd Cr As Ni

TR 63.74%£6.21 532.61+31.38 103.54+£3.70 2.01+0.33 88.12+4,93 17.15+£4.15  82.90%10.01
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Fig. 1 Distribution of Cu, Zn, Pb, Cd, As, Ni and Cr fractions in the surface sediment
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Fig.2 Distribution of Cu, Zn, Pb, Cd, As, Ni and Cr fractions in the surface sediments after

two-season plants cultivated
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Fig.3 Average concentrations of As and heavy metals in shoot and root of dominant species
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Fig. 4 The translocation factors (TF) of the four species in the pot experiment (Mean * SD)
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Fig.5 Microbial community structure in the surface sediments
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Fig. 6 Abundance of bacteria in sediment samples
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