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Table 1  Brief conditions of =il and groundwater samples for elanents analysis

Number of soil profiles

R1 R2 102 111 126 132 134 154 175 243 343
o 0
SE
SS
GW # 2
1) ;o 2) #
JA9000ICP SE SS 18
,Ca Cd Co Cr Cu Fe K Mg Mn Mo Na Ni P Pb Ti Sr S v HF HNOj
HC104 s 12 ,Ca Co Cr Cu Fe K Mg Mn Na P Pb V
2
21
11 , 1
1 »3 , ST 12
3 4 -1 2 3 -1 1 2 -1
107~ 10" mg kg Ca Mg Na K Fe; 107~ 10'mg kg P Mn; 10 ~ 10" mg kg
Pb Cr Cu V Co SS SE , SS SE
, ST 1~ 3 10~ 10 mg L' Ca

1 1 1

Mg Na S; 10 '~ 10’ mg L K Fe P Sr 107°~ 107 me [
Co; 10" *~ 10" 'mg L™ Mn Cd Ni Ti

Pb G Cu Mo V
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Fig. 1 Ranges of element contents in soil, soil solution and 1 1 extraction
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2 (0~ 20 am)
Table 2 Total element wntent in soik wih different salinity levels (0~ 20 ecm) (mg kg™ )

b Elanents
No. Ca Co Cr Cu Fe K Mg Mn Na p Pb \
154-1 5660 227 680 41 5 3265 21915 16179 624 15703 931 120 937
REI 3116 201 61 3 4 5 28130 20420 13156 550 15753 975 832 2
R2-1 50511 20 8 652 377 2913 20035 13146 579 16053 1142 92 2 882
243 94024 203 59 8 378 29080 20973 11589 564 15451 923 885 &8
132 s 41m6 20 1 592 361 28755 21160 11564 558 15408 883 %4 89
3435 41461 22 650 R 1 31725 22160 12164 602 15498 941 956 N3
Ite 47361 23 8 8 51 6 43438 24210 15931 792 9856 1227 1125 1215
1)+ loam; s~ silty loam; e clay
23 11 (SE) (SS)
231 11
2
11
. (RI) (
3) 3 3 15m, 3
Concentration (mg L) Water content (%)
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Fig. 3 Concentration profiles of elements in soil solution and 1 1 extraction of heavy salire soil ( R1)
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3 , SE SS R Co Ni Mn Pb Ti
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6 , SE SS 5
3~ 4 11
232 11 11 (SE)
SE mg L7, 11,
mg kg SE
( )
7 ( ) 49 SE
, 3
3 SE )
Table 3 Percentages of elament contents in SE/ST against soil total elements in the salt-affected soil region of Quzhou (% )
Soil elements
Ca Co Cr Cu Fe K Mg Mn Na P Pb A%
m 0491 0159 0111 018 0005 0045 0598 0005 1721 005 000 0081
s 0409 0062 0064 0120 00 0032 0744 0003 2117 0009 0010 0027
v 833 387 57 6 658 638 712 1243 641 1230 348 27 33
1) n= 49; m-mean value; s-sgandard deviation: v coefficient of variation
3 : SE (SE/ST)
4
Na Ca Mg: > 049% , Na 1 72% ;Co G Cu: 0 10%~ 0 20% ;
KPPbV: 001%~ 0 08% ;Fe Mn: < 0 01%
Na Ca Mg: > 80%;Cr Cu Fe K Mn: 50% ~ 80%; Co P Pb V:30% ~ 40%
, ,Na Ca Mg , ,
, Fe Mn
CoPPbV , SE

24
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Table 4 Correlations between elements in soil extraction and in groundwater

Correlation coefficient

Ca Cd Co Cr Cu Fe K Mg Mn
SE (0~ 1m) 0760 " 0725 070 085 " 0763 " 08"
M (0~2m) 0797 * 0768 0753"" 089 " 0818 " 0903" "
SE (0~ 1m) 069" 0750 063" 078 0703 08" "
Y (0~2m) 0747 * 0 843°* 073 0 86 * 0763 0 891" *
3.4 850 034 024 264 012
Correlation coefficient
Mo Na Ni p Pb S S Ti i
SE (I~ 1m) 0671 0851"" 0875 062"
M (0~2m) 0700 083" 088 * 067
SE (0~ 1m) 0 633 0 695"
Y (0~2m) 0682 0 633 0659 079" 0 706
[3.4] 6 38 0 65 052 250 001 010
005 . 1M gL F
,mgL %0~ 1m 0~2m ; n= 11(M), n= 9(Ca,Mg,Na, S),n= § )
4 ,Im 2m 11
Ca Cr Cu Fe K Mg Mo Na Sr S
Ca Cr Cu Fe K Mg S (Mo Na Sr Ti
0 05 ),
R Fe (V Co NiTiMn),
2m SE 1m
242
SE 4 SE GW 5
4 5
154: )
, Ca Mg Na S SE GW
, 200~ 1150 mg L' 700~ 1 700 mg L™
GW SE KPbTi GW SE Ni Mn

\ GW SE
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53 SE- GW
Table 5 Vertical distrbution of elanent concentrations in SE-GW at 3 typical soigoundwater sites (mg 1™ 1)
(132) (126) (154)
Nom saline soil ( 132) Medium saline soil ( 126) Sobndak( 154)
Elenents
0~02m 0~10m 1 0~20m GW 0~02m 0~10m 10~20m GW 0~02m O0~10m 10~20m GW
Ca 57 72 116 500 313 315 25 682 7% 416 416 720
Cd 004 0016 0017 0005 020 0022 0020 0012 007 0018 0 0 K5
Co 003% 003% 0036 0014 00¥2 0043 0048 0014 0051 0038 0040 0 004
Cr 0 041 0045 005 03 003 0093 009 0100 0155 0102 0109 0 20
Cu 004 00 000 0115 0114 0097 0073 0135 0176 0109 0 116 0 368
Fe 078 07 10 191 180 182 156 24 352 233 2 47 519
K 27 63 57 120 141 105 84 109 244 12 8 113 130
Mg 11 13 25 175 104 113 76 216 438 226 250 1380
Mn 0027 0019 0019 0018 0072 0045 0044 0028 0045 004 004 0 07
Mo 008 004 002 0051 0076 0082 0068 0072 0132 0M2 02 019
Na 24 52 182 218 329 383 477 270 U2 646 903 1707
Ni 004 005 005 0M@4 0063 0063 0062 0063 0152 04 0067 0 MO
p 096 097 12 546 244 2 57 210 64 3% 23 3 06 21 4
Pb 0212 019 021 000 0300 0280 0270 0026 049 0308 026 0 131
Ti 0026 002% 006 0011 002 0033 0035 0017 007 007 008 0017
Sr 027 038 064 213 169 1 68 141 2@ 605 310 326 732
S 35 81 209 604 518 617 477 02 658 44 562 145
\ 0 071 0070 0071 01 008 009 008 004 0105 0074 0077 O 108
126: S :
, , CaMg NaS SE GW
-1 -1
100~ 600 mg L 200~ 700 mg L., 154 Cd Co Mn
PbTiV GW SE , GW
SE
132: SE ,
-1
Ca Mg Na S SE ,0~1Tm 10~ 80mg L ', Im 20~ 210
mg L', GW 170~ 600 mg L™ 126 , ,
SE 126 , GW ,
Cd CoMn NiPb TiV GW SE ,
GW SE
3 Img 7' ,
( 4 )
SE 154> 126> 132, 126 S P :
0~ 1m 126> 154> 132( 5) I mg L ,
, 154 , SE GW
, GW 154> 126> 132 132
, 126 132 GW , 154

GW SE
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THE CHARACTERISTICS OF SOIL ELEMENTS IN SALF
AFFECTED SOIL AREA IN QUZHOU, HEBEI

Li Yurzhu'  Lu Jirwen' Wu Jin sui’
(1 College  Resources and Emwironment, ChinaAgriadiurd Universiry, Bajing  100094)
(2 Gollege f Basic Sciences and Techrology, ChinaAgricutural Unhwersity, Bejing  100094)

Sunmary

Concentration ranges and charaderistics of soil elements in soil( ST) , soil 1Blextradion ( SE) and soil
solution(SS), and their relation with the element concentration in groundwater in Quzhou salt affected area
are studied in this paper. Differences between concentrations of element in SS and that in SE are influenced
by water content in the soil. SE/ ST ratio of each element and its average and variation coefficient in soil
layers can illustrate its solubility and movement ability in a certain extent. The averages of SE in 1 m or
2 m soil profile of most of the elements are correlated significantly with mineralization and concentration of
the same element in groundwater. There is no correlation ship between the concentrations in SE and in
groundwater of those elements with low migration wefficient. In addition, the characteristics of vertical
distribution of concentrations of elements in SE and its relations with the concentrations of elements in
groundwater are described by same examples under different levels of salinity condition .

Key words Salt-affeded soil area, Alluvial plain, Soil elements, Soi+groundwater, Vertical
distribution of soil elements



