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Mechanism of Sand Column in Improving Coastal Saline Soil
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Abstract; To explore the role of sand column in improving the saline soil, a series of experiments
combining soil column simulation and field monitoring were carried out. The results indicated that the
average water infiltration rate of the soil column reached to 0. 132 mm/min in three washing repeats with
the help of sand columns, which was 1.73 times higher than that of the soil column without sand
columns. And the salinity decreased from 3.78% to 0.51% with sand columns, which was 1. 45 times
higher than that of the soil column without sand columns. Moreover, the former’ s pH value decreased by
0. 12 compared with the latter’ s after washing. Similar results could be found in the field contrast
experiments. The increase in density of the sand column could enhance the desalination rate and the
evenness of salt washing, and also inhibit the growing of pH value. The desalination rate reached to
83.9% and the vertical evenness difference was 3. 9% with sand columns at an interval of 0. 67 m in
field contrast experiments. But without sand columns, the desalinating rate was just 53.2% and the
vertical evenness difference stood at 33. 1% . The pH value decreased by 0. 59 with the sand columns. To
a certain degree, there was a correlation among the salt content, pH value and the water infiltration rate.
The salinity went down with the increase of pH value and water infiltration rate. With all factors taken
into consideration, the 0. 67 m interval of sand column was the best.

Key words: Coastal saline soil Sand column Salt content Desalinate evenness Water infiltration

rate  pH value

Wk H 3. 2012 -11-16 &[0 H#. 2013 -01-03

[ MR SR Aol 23 45 PEAT b BHBIE & T BT B 5T H (201004021 ) 1 1 S AR Ml b i A 75 5 X BE B 5T H (SFQ7 - 13)
FEER A ki, Lk, S L R XA R WS, E-mail: zbbeilin@ 126. com

WIRAEE : D —, B, P LA S0, 2 R HOK G R T AR R AR ) B RE AT 5T, E-mail : maluyi@ bjfu. edu. cn



£ 6 0]

T S kb R A B £ LT S 123

51

Hh R Uk 42 K 18 340 kY2 43 A A 4 il
W ER B L B 5 x 10° hm®, W £ B+ R 7E
TR UE b s Bk IR, AR 1 R T
L SR u R R C I SR £ NI (3 N N
A BE | SR AL ™ L R Y K R =
S L p T S U R K B M R K i X T 5
W), 85 R kR B R 4 4 R R Ay S S Ok —
A I B O E . b R
VASEEY o83 ¥ A CER A L eI PN
AR AR S B REE D . W, B R
b AR R R X — 4 R v i v R R
HEEE L,

20 fiF20 30 4EAQ 3k [ A 2 % O R 2R 6
HHBEBFSE, S0 AR K Z 60 4F A F A KR T
18 it oK 39E AT b B T4 B, 4 B 9 HE K L 4 HE K
g o KR TR G B R AT 2 A A, (H B Y 2 T
R B b e B S B — O T . 2R Ak
RL 77 v 75 SR b ke R rP 5 B O R A R
LA B AR, LA 45T /N T R S L (L
LN S A o R R B A i R

I

MR kAR AR

T THE R b PRI R R R B AR R T AR S —
€ S N TR b Rl EN DR S S G5 G SR o N o 1]
FHR T AR AR 3 TR R 1A% 0 4
— HRJE B E R R SRR A
T K R AT DA S DA A N T i A
Thor & K pH E AL Al B R WA, LLIYI R WAL A i
e Eh R AR I PLEL, S I R Ty
B e el R e S T

1 HREEFR

5 DX AL R e v 9 T T DX R s 3 8 2 9T £
T i DX R 3z A~ 0 10 R i 2 KU, A = 98
&, R, AP B RR 12, 1°C 4R
WK 592. 8 mm  (HEEK 3 A A 5,6 ~8 H [k
B AR KRR T0% 24T N AR
SBURE R EH (8] 32K 56 DXORH &R, 62 T 0 58 X A g R
WEX (RS RRT 0.8% ), 1N REM D)
i LR R 28 O R IR R 1, RIZA A BRI
% (Suaeda glauca) | J& &5 ( Chloris virgata Swartz) |
BEMN ( Tamarix chinensis Lour. ) A&, £ 1 ik ig X
TR 1 FEAR FEAL VAR

®1 RBEXEESHETERBALER

Tab.1 Physical and chemical properties of tested coastal saline soil

+ 1 RN W A B R AL 2H B/ %
p
B3l /% T/ % /grem? 0.05~2mm  0.02~0.05mm 0.002~0.02mm 0 ~0.002 mm
HRD I £ 1.315 8. 49 0.42 1.48 27. 85 10. 81 60. 21 1.13
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Fig. 1 Diagram of soil column
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Fig.3 Changes of coastal saline alkali soil in

different distances
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Tab.2 Average content of salt changes under different

sand column densities %

— MK E/L d1 d2 d3 d4 CK2
JE UG 1. 059 1.341 1.474 1.346 1.354
100 0. 875 1. 087 0.951 0.748 1. 176
100 0. 824 0. 994 0. 822 0.593 1. 024
305 0.528 0.452 0.350 0.270 0.727
596 0.390 0. 287 0. 242 0.227 0. 596
—4E G 0.398 0.290 0. 220 0.220 0.720
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Tab.3 Multiple comparisons and significance analysis for

sand columns with different densities

Xt He 4 YA 2% BEM
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(d1,d3) 1.48 0"
(d1,dd) 1.63 0**"
(d2,d3) 0. 045 0.021" "
(d2,dd) 0. 60 0.003 " *
(d3,dd) 0.15 0.414
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Fig.4 pH value changes in different distances of

coastal saline alkali soil
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Tab.4 pH value changes under different sand

column densities

— kK /L d1 d2 d3 d4 CcK2
SRR E 8.55 8.49 8. 54 8.37 8.47
100 8.20 7.97 8.02 8.12 8.31
100 8.36 8.26 8. 11 8.09 8.28
305 8.62 8.33 8.25 8.21 8.71
596 8.59 8.39 8.27 8.29 8.79
— ARG 8.50 8. 42 8.22 8.16 8. 66
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Fig.5 Desalination rate changes in different distances
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Tab.5 Water infiltration time and rate of soil

column experiments

BKEHE/h 3WALEK S KA T BV HER/
L Wl W2 W3 FBFEHEfE/h mm +min ~'
CK1 28 33 36 32.33 0.076
S1 11 25 30 22.00 0.112
S2 14 18 22 18. 00 0. 136
S3 12 17 20 16. 33 0. 148
G 12.33 20 24 18.77 0.132
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