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Fig. | The sampling stations of the saline soils and Suaeda salsa in the northeastern coastal wetland of the Jiaozhou Bay
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Tab.1 The contents of heavy metals in the saline soils of the Jiaozhou Bay northeastern coastal wetland (ug/g)

== (=
FER

[T

TIEFEEBEMNEE (ug/e)

'hmAmmw

Cu Zn Pb Cr Cd As Co Ni v Mo
T1 23.32 83.92 36.76 206.62 0.93 7.08 7.65 17.57 58.29 0.78
T2 95.60 115.30 44 .45 160.33 0.62 8.18 10.51 35.37 74.65 0.72
T2-1 21.38 94.10 46.11 118.01 0.66 11.03 10.98 22.59 75.46 1.04
T3 23.00 82.93 37.21 96.76 0.24 6.64 10.72 25.99 75.16 1.00
T4 80.21 152.39 3431 88.83 0.41 6.11 1267 3008  82.28 0.73
T4-1 600.63 1016.1 90.98 209.55 1.33 9.37 15.19 55.01 91.88 1.40
TS 33.26 82.93 32.98 188.37 0.09 6.47 19.07 86.83 112.21 0.71
T5-1  105.10 179.45 47.45 125.63 051 1058 1735 4975 11276 087
122.81 225.89 46.28 149.26 0.60 8.18 13.02 40.40 85.34 091
®2 PEHIBEGFESEMNEEEQ
Tab. 2 The background concentrations of heavy metals in China Soil(ug/g)™
Cu Zn Pb Cr Cd As Co Ni A" Mo
* 0.33~ 2.6~ 0.68~ 2.20~ 0.001~ 0.01~ 0.01~ 0.06~ 0.46~ 0.10~
272 593 1143 1209 13.4 626 93.9 627 1264 75.1
) 22.6 74.2 26.0 61.0 0.097 11.2 12.7 26.9 82.4 2.0
22 BMBRLEELFEIETHEETSL G 1
VAT E EPR e b
,As Co Ni V Mo 5
’ 1 1,
’ ;Cu Zn Pb
’ Cr Cd 5 1 Cu Zn
’ Pb Cr Cd 5 ,
’ ’ Cu Zn Pb Cr4
2, ; Cd
’ 2
: EF>1.0 “ i
’ EF=1.0 “ 77, EF<1.0
Sr Fe Cs Mn ce »»
AL LT 1?;10] Li Cu Zn Cr Cd Pb Ni
’ “ > As Co V Mo “*
, Loring[”] , Li oo
, Al e
, Li ,
, 3 e s
<]
g _ ) & , ()
[Cu] As V
Co s 66.5% 62.8%, Mo Co
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( 4 As Cr Cd

x3 BEMNERLEFREFIBEPEERENERRY

Tab.3 The enrichment factors of heavy metals in the saline soils of the Jiaozhou Bay northeastern coastal wetland

Cu Pb Zn Cr Cd As Co Ni \Y Mo
T1 1.12 1.54 1.23 3.68 10.42 0.69 0.65 0.71 0.77 0.42
T2 3.34 1.35 1.23 2.07 5.04 0.58 0.65 1.04 0.71 0.28
T2-1 0.82 1.55 1.10 1.69 5.93 0.86 0.75 0.73 0.80 0.45
T3 0.77 1.08 0.84 1.20 1.87 0.45 0.64 0.73 0.69 0.38
T4 3.10 1.15 1.79 1.27 3.69 0.48 0.87 0.98 0.87 0.32
T4-1 19.90 2.62 10.25 2.57 10.27 0.63 0.90 1.53 0.84 0.52
TS5 0.93 0.80 0.71 1.95 0.59 0.36 0.95 2.04 0.86 0.22
T5-1 2.21 0.87 1.15 0.98 2.50 0.45 0.65 0.88 0.65 0.21
4.02 1.37 2.29 1.93 5.04 0.56 0.76 1.08 0.77 0.35
Cu Zn Pb Mo s Cu Zn Pb ,

, , Cu Zn Pb

: Mo : “ ”
, Mo “ 7z, , Cu Zn Pb

x4 BRMEHRIELARRFTRPESEMNBEXY
Tab. 4 The correlations of heavy metals in the saline soils of the Jiaozhou Bay northeastern coastal wetland
Cu Zn Pb Cr Cd As Co Ni \%
Zn 0.995(**)
Pb 0.963(**) 0.964(**)

Cr 0.460 0.456 0.434
cd 0.743(*) 0.750(*)  0.803(*) 0.553
As 0.280 0.283 0.500 0.003 0.430
Co 0.277 0.266 0.201 0.103 -0.277 0.133
Ni 0.280 0.262 0.176 0.393 -0.246 -0.071 0.910(**)
\% 0.204 0.187 0.148 0.024 -0.320 0.198 0.986(**) 0.858(**)
Mo 0.789(*) 0.827(*)  0.877(**) 0.189 0.655 0.494 0.070 ~0.009 0.020
** 0.01 * 0.05
Co N1 V s As Cr Cd
Cr Cd
As Cr Cd 3 , Cd Co Ni V
: R T 23 BMNBALGREFRLEFIHREESL
s

& ] 75 F R
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Tab.6 The geo-accumulation indexes of heavy metals in the saline soils of the Jiaozhou Bay northeastern coastal wetland

' ﬂlnlmARTICLE

Pb T4-1 |
1, Pb
Cu T2 T4 T5-1
1 2, T4-1 4,
0, Cu
s /n T4-1
3,
1, /n s
Cr T1 T4-1 T5
1 2,
1, Cr
5 Cd
, T3 T5 1
, 1,
Cd )
2.2
Cu Zn Cr Cd Pb Ni
“ > As Co V Mo “*

%5 WRRERSRIRE
Tab.5 The grading standards of geo-accumulation index

Igeo

o 5 6
4 =5 5
3 ly,=4 4
2 =3 3
1 lyee=2 2

lgeo=1 1

geo—

Cu Zn Pb Cr Cd As Co Ni v Mo
T1 —-0.54 -0.41 —-0.09 1.18 2.68 -1.25 -1.32 -1.20 —-1.08 -1.94
T2 1.50 0.05 0.19 0.81 2.09 —1.04 —0.86 -0.19 -0.73 -2.06
T2-1 -0.67 -0.24 0.24 0.37 2.18 -0.61 -0.79 -0.84 -0.71 -1.53
T3 —-0.56 —0.42 —-0.07 0.08 0.72 -1.34 —-0.83 —0.63 -0.72 —-1.58
T4 1.24 0.45 —-0.18 —-0.04 1.49 —-1.46 -0.59 -0.42 —-0.59 -2.04
T4-1 4.15 3.19 1.22 1.20 3.19 —-0.84 -0.33 0.45 —0.43 -1.10
TS —-0.03 -0.42 -0.24 1.04 —-0.69 -1.38 0.00 1.11 —-0.14 -2.08
T5-1 1.63 0.69 0.28 0.46 1.81 -0.67 -0.13 0.30 —-0.13 -1.79

0.84 0.36 0.17 0.64 1.68 -1.07 —-0.61 —-0.18 -0.57 -1.77
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’ Cu Zn Cd ,

Pb Cu Zn Cd ’ ’

pH Eh
; As ’ [8,12].
; V Ni Co Cr Mo ’
’ [13, 14]
s V Ni Co , « 7, Pb Cd
V Ni Co Pb Cd s

KT RMNZHELARBFIRIEERESELEKMNBERTEEREMBXRY
Tab. 7 The correlation coefficients of heavy metal contents in the saline soils and Suaeda salsa in the Jiaozhou Bay
northeastern coastal wetland

Cu Zn Pb Cr Cd As Co Ni v Mo
Cu 0.67 0.59 0.64 0.70 0.74* 0.67 0.67 0.65 0.82%* 0.23
Zn 0.68 0.62 0.63 0.70 0.74* 0.63 0.64 0.64 0.78%* 0.23
Pb 0.80* 0.74%* 0.76* 0.80%* 0.82%* 0.71%* 0.75* 0.76* 0.83* 0.31
Cr 0.29 0.16 0.24 0.23 0.16 0.17 0.32 0.25 0.31 0.12
Cd 0.81* 0.75* 0.63 0.61 0.78%* 0.59 0.70 0.74* 0.67 0.63
As 0.55 0.62 0.66 0.63 0.56 0.47 0.53 0.60 0.43 0.56
Co -0.29 —-0.26 0.02 0.11 —-0.14 0.04 —-0.05 —-0.18 0.13 -0.20
Ni -0.26 -0.30 0.03 0.10 —-0.19 0.04 —-0.01 —-0.17 0.14 —-0.34
\'% -0.34 -0.31 —0.02 0.06 -0.19 -0.01 -0.09 -0.22 0.08 —-0.20
Mo 0.81°* 0.81* 0.64 0.71%* 0.75* 0.48 0.51 0.66 0.56 0.16

* 0.05
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Accumulation/dispersion of heavy metals in the saline soil
of the Jianzhou Bay northeastern coastal wetland
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Abstract: Soil salinization is a worldwide resource and ecological problem, and systemic study on saline soil is the
foundation for its bioremediation. The accumulation/dispersion of heavy metals in the saline soils was discussed
based on the research on the saline soils in the northeastern coastal wetland of Jiaozhou Bay. The variations of Cu
and Zn concentrations in saline soils of the Jiaozhou Bay northeastern coast were great and their concentrations
were higher than the soil background values; the concentrations of Pb, Cd and Cr had little difference between
sample stations but were higher than the background values; the variations of As and Mo concentration were not
prominence and their concentrations were lower than the background values; the distribution was similar to V ,Co
and Ni, the concentrations of which in the northern part were somewhat higher than the soil background values
whereas in the southern part were slight lower than the soil background values. Cu, Zn, Cr, Cd, Pb, and Ni were
“elements accumulated by saline soil” and As Co V Mo “elements dispersed by saline soil”. As, Co, Ni, V, Mo,

Cu, Zn and Pb of saline soils in the northeastern coast of the Jiaozhou Bay mainly came from soil parent materials
and were not influenced by anthropogenic activities, whereas Cr and Cd mainly originated from industrial and ag-
ricultural inputs by Qingdao besides the parent materials. Pb and Zn in most of the saline soil were not polluted, but
light polluted in some areas of the northeast coastal in the Jiaozhou Bay. Half of the studied stations had no pollu-
tion of Cu and Cr, but the other half stations were polluted slightly by Cu and Zn. However, there was mild to mod-
erate pollution for Cd. The pollution severity of the heavy metals in the region followed the order of
Cd>>Cu>Cr>>Zn> Pb>>Ni>V >Co>As>Mo. Beside the effect of material source, the concentrations of heavy met-
als in saline soils of the northeastern coast of the Jiaozhou Bay were influence by the nature of heavy metals and
vegetation on the soil. The dominant halophyte Suaeda Salsa can significantly absorb Pb and Cd from the saline soil,
so alleviating the corresponding contamination of the soil.
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