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Fig.1 Sampling sites of the saline soils and S. salsa in the northeastern coastal wetland of the

Jiaozhou Bay
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: (
, 2010) Cu
, ( , 2010)
, Cu Zn Pb Cd Cr As Ni
2008) 122.8 321.3 18.88 0.60 149.3 8.18
40.40mg/kg, ,
2 o0
£ 120 (mg/kg)
[ (mg/kg)
D 25 , 3
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s 1 ] Mo 1,
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2 L
Fig.2 The average concentrations of heavy metals in S. salsa ) )
1
Cu Zn, 2.2
( 1), Cr Pb V Ni
Cu Zn Pb Cd Cr As Ni 4 4 )
400 500 500 1.0 300 40 200mg/kg , Cu T4-1
) , T1 T3 T4 T5
F1 WEMBRZTEFESEE=E(Mg/kK)
Tab.1 Concentrations of heavy metals in the northeastern coastal wetland saline soils of the Jiaozhou Bay
T1 T2 T2-1 T3 T4 T4-1 T5 T5-1
Cu 19.78 41.68 26.21 47.46 103.63 76.09 33.31 68.24
23.32 95.60 21.38 23.00 80.21 600.63 33.26 105.10
Zn 119.15 114.60 73.16 125.14 270.98 153.46 81.97 168.52
83.92 115.30 94.10 82.93 152.39 1016.15 82.93 179.45
Pb 6.54 3.42 1.91 11.85 6.67 6.71 4.58 8.04
36.76 44.45 46.11 37.21 34.32 90.98 32.98 47.45
Cd 1.05 1.02 0.69 1.08 0.80 0.41 1.66 0.75
0.93 0.62 0.66 0.24 0.41 1.33 0.09 0.51
Cr 13.37 18.19 7.53 13.57 14.22 14.78 7.41 21.00
206.62 160.33 118.01 96.76 88.83 209.55 188.37 125.63
As 7.29 1.53 0.55 16.94 1.79 2.24 4.96 4.51
7.08 8.18 11.03 6.64 6.11 9.37 6.47 10.58
Co 1.28 1.10 0.44 8.91 2.10 4.13 3.05 4.09
7.65 10.51 10.98 10.72 12.67 15.19 19.07 17.35
Ni 2.82 5.19 1.61 14.18 8.04 9.13 8.08 17.29
17.57 35.37 22.59 25.99 30.08 55.01 86.83 49.75
\Y% 10.10 5.88 1.97 37.38 7.67 10.01 15.22 18.09
58.29 74.65 75.46 75.16 82.28 91.88 112.21 112.76
Mo 3.14 2.01 1.66 6.02 3.96 242 1.93 2.80
0.78 0.72 1.04 1.00 0.73 1.40 0.71 0.87
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Fig.4 Concentrations of heavy metals in root, stem, and leaf of S. salsa
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F2 WER. E HEEEENEERE( )
Tab.2  Average enrichment factors of heavy metals in root, stem, and leaf of S. salsa
Cu Zn Pb Cd Cr As Co Ni \% Mo
0.57 0.40 0.10 2.89 0.06 0.59 0.17 0.13 0.12 0.31
0.17 0.32 0.02 0.41 0.02 0.04 0.04 0.04 0.01 0.44
0.22 0.34 0.03 0.49 0.03 0.06 0.04 0.05 0.02 1.70
0.39 0.66 0.05 0.90 0.05 0.10 0.08 0.09 0.03 2.14
%3 WER. ZEMHTEEZENHENESEZE(%)
Tab.3 Relatively percent compositions of heavy metals in root, stem, and leaf of S. salsa
Cu Zn Pb Cd Cr
T1 52.7 235 23.8 36.9 30.7 32.3 83.7 8.1 8.2 68.6 13.7 17.7 85.0 8.1 6.9
T2 38.1 30.2 317 22.5 42.1 354 14.6 34.8 50.6 314 34.4 34.2 21.6 34.0 44.3
T2-1 29.8 25.6 44.6 13.2 25.5 61.4 21.3 13.5 65.3 26.0 27.6 46.4 30.0 10.6 59.4
T3 64.0 14.0 22.0 52.6 16.8 30.6 90.0 4.0 6.0 78.0 7.1 14.9 79.9 7.9 12.2
T4 73.4 131 135 34.4 37.8 27.9 64.4 17.4 18.1 48.6 23.8 27.7 66.2 13.8 20.0
T4-1 31.7 11.8 56.4 13.9 22,5 63.5 15.9 9.4 74.7 24.2 13.8 62.0 15.1 10.7 74.2
T5 78.7 14.7 6.5 56.3 27.2 16.4 66.8 17.7 15.5 88.1 6.6 5.3 55.8 24.2 20.0
T5-1 69.9 16.7 13.4 42.6 32.0 25.4 62.4 17.8 19.8 65.1 16.2 18.7 59.1 19.4 21.6
54.8 18.7 26.5 34.1 29.3 36.6 52.4 15.3 32.3 53.7 17.9 28.4 51.6 16.1 32.3
As Co Ni \Y% Mo
T1 93.2 3.7 3.1 68.5 20.8 10.6 62.9 17.0 20.1 92.1 4.9 3.0 22.6 9.3 68.0
T2 27.3 30.7 42.1 17.1 38.4 44.6 19.4 38.2 42.4 18.4 34.0 47.6 26.5 21.9 51.6
T2-1 54.8 12.7 325 43.7 22.0 34.3 29.3 22.2 48.4 62.4 125 25.1 12.2 8.4 79.4
T3 97.1 1.2 17 96.3 2.0 1.6 74.7 10.2 15.1 97.7 1.0 1.3 83.5 5.9 10.5
T4 62.8 13.2 24.0 60.6 23.2 16.2 57.4 21.0 21.6 64.4 13.8 21.8 10.8 22.8 66.4
T4-1 40.6 10.0 49.4 22.6 26.0 51.4 28.1 15.0 56.9 22.4 10.9 66.6 26.7 8.7 64.6
T5 82.9 8.9 8.2 69.9 22.3 7.8 76.1 12.8 11.1 81.7 10.5 7.8 60.8 11.9 27.3
T5-1 73.1 12.7 14.2 69.9 15.7 14.4 67.5 14.2 18.3 63.6 17.5 19.0 26.5 11.0 62.5
66.5 11.6 21.9 56.1 21.3 22.6 51.9 18.8 29.2 62.8 131 24.0 33.7 125 53.8
Mo , T3 T5 (2005, 2006) ,
: Mo Zn , Cu Pb Cd
, : pH
66.3% 65.9%, Cu Pb Cd Cr CuPb Cd
Co Ni, ,
, As V , ; ,
335% 37.2%
Mo Zn , 50% ,

(2005, 2006)
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ACCUMULATION AND TRANSPORTATION OF HEAVY METALS BY SUAEDA SALSA
IN THE NORTHEASTERN COASTAL WETLAND OF THE JIAOZHOU BAY

YUAN Hua-Mao!, LI Xue-Gang®, LI Ning!, XU Si-Si*?, ~ZHANG Mo"?,
DUAN Li-Qin*? ~ SONG Jin-Ming*
(1. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao, 266071; 2. Graduate University of Chinese Academy of Sciences, Beijing, 100049)

Abstract Accumulation and transportation of heavy metals by Suaeda salsa were studied in the northeastern coastal
wetland of the Jiaozhou Bay. The uptake of Cu and Zn in S. salsa was much higher than other metals due to their essential
roles in plant growth and development. For other metals, the concentrations of Cr, Pb, V, and Ni in S. salsa were relatively
higher than Cd, As, Mo, and Co. However, accumulation of Mo by Suaeda salsa was the most obvious relative to its con-
tent in the soil, and the enrichment factors was higher than 1 in all sampling stations. The orders of enrichment factor of the
heavy metals in root, stem and leaf were Cd > As > Cu > Zn > Mo > Co > Ni >V >Pb > Cr, Mo > Cd > Zn > Cu > As, Co,
Ni > Pb, Cr >V and Mo > Cd > Zn > Cu > As > Ni > Co > Pb, Cr >V, respectively. Overall, Mo and Zn were transported
from underground to aboveground tissues and their concentrations in stem and leaf were 66.3% and 65.9% higher than in
the root, respectively. The concentrations of Cu, Pb, Cd, Cr, Co, and Ni in underground and aboveground tissues were
similar, while the transportation efficiencies of As and V were lower. Their concentrations in stem and leaf were only 33.5
and 37.2%, respectively.

Key words Heavy metals, Accumulation, Transportation, Suaeda salsa, The northeastern coastal wetland of
the Jiaozhou Bay
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