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Effect of Water Quality on Wetting Front Moving and Salt-water
Distribution under Negative Hydraulic Head
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Abstract; Effect of the sodium adsorption ratio (SAR) and salt concentration of irrigated water on soil
water infiltration and salt-water distribution in wetted soil volume under negative hydraulic head were
analyzed by laboratory experiments. Results indicated that the relationships between each next parameter
and time, maximal horizontal wetted distance ( X ), maximal vertical wetted distance (Z), and
accumulated infiltration (/) were a power function. X, Z and [ increased with the increasing of salt
concentration and decreasing of SAR. The distribution of water content and electric conductivity in wetted
soil volume could be described as a series of concentric ellipsoid, and had the linear relationship with the
square of semi-axis of ellipse (A>). With the increasing of A, water content decreased and electric
conductivity increased in wetted soil volume. With the increasing of SAR, average soil water content
decreased and average electric conductivity increased under certain salt concentration. Salt concentration
had no significant impact on average soil water content and average electric conductivity under certain
SAR.
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Tab.1 Results of water quality preparation

B EROHIE C NaCl Fidvik g CaCl, BT
[t kb /mmol -1~ /mg'L’l /mg-L’l
80 4095 555
30 20 1123.2 44.4
2 116.5 0.55
80 3568.5 1054.5
20 20 1 070. 55 94.35
2 115.83 1. 11
80 2515.5 2053.5
10 20 877.5 271.5
2 112.905 3. 885
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Fig.3 Maximal horizontal wetting distance vs moving time
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Fig.4 Maximal vertical wetting distance vs moving time
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Tab.2 Fitting of X,Z and / with time ¢

WK R X/cem Z/cm 1I/ml
a b R? a b R? a b R?

aliyK 3.36 0.33 0.9977 6.79 0.23 0.9402 24.33 0.79 0.997 8
BT BF R 30, € =80 mmol/ L 2.54 0.32 0.988 3 5.89 0.22 0.9527 11.29 0. 70 0.996 5
FHIR A EE R 30, € =20 mmol/L 2.77 0.32 0.9915 5.25 0.22 0.902 8 6. 60 0.78 0.9749
FRIR B A 30, € =2 mmol/L 1.81 0.39 0.996 4 5.25 0.21 0.9472 5.37 0. 87 0.9979
FRIR B EE A 20, € =80 mmol/L 3.37 0.39 0.993 6 6.30 0.32 0.970 32.78 0.83 0.999 8
AN IR EE A 20, € =20 mmol/L 3.35 0.33 0.998 5 6.41 0.24 0.9535 20. 60 0.78 0.9902
FHI R LGSR 20, € =2 mmol/L 3.58 0.34 0.998 1 6.13 0.28 0.9733 26.75 0.72 0.9927
IR EE M 10, € = 80 mmol/L 3.97 0.38 0.9938 6.90 0.31 0.9733 42.26 0.75 0.998 0
IR EE M 10, € =20 mmol/L 3.17 0.38 0.9953 6.26 0.29 0.9277 32.26 0.77 0.999 2
NI B LA 10, € =2 mmol/L 3.96 0.35 0.998 5 6.30 0.29 0.97717 40. 17 0.74 0.998 4
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Fig.5 Relationship between cumulative infiltration and time
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Tab.3 Average infiltration rate under

different treatments mL/h
LT TEWE K03 Wk B/ mmol - L~
80 20 2
30 3.18 2.74 3.14
20 12. 16 8. 06 7.60
10 15.42 11.57 12.53
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Tab.4 Fitting of soil water content # and electric conductivity s with semi-axis of ellipse A
B ’ ’
a c R? a c R?

4livgK -0.096 0 34.83 0.908 5
ERIR B EE R 30, € = 80 mmol/LL -0.1098 31.05 0.8918 0.007 2 0.7752 0.7143
FHI B LA 30, € =20 mmol/L -0.1017 32.72 0.8832 0.007 2 0.574 1 0.794 0
BB EE R 30, € =2 mmol/ 1L -0.2173 30. 88 0.9653 0.0124 0.620 4 0.776 8
BB A 20, € =80 mmol/L -0.054 4 37.02 0.954 1 0. 000 01 0.967 4 0.797 4
FHIR B EE A 20, € =20 mmol/LL -0.1167 35.19 0. 8792 0.000 6 0.7478 0.7838
FRI B EE A 20, € =2 mmol/L -0.1188 37.82 0.928 4 0.0009 0.699 8 0.7419
FNI B EE A 10, € =80 mmol/L -0.0364 37.36 0.9329 0. 000 03 0.9232 0.7200
IR EE M 10, € =20 mmol/L -0.066 6 36. 94 0.906 1 0. 000 6 0.708 6 0.7197
ENE IR LR 10, € =2 mmol/ 1L -0.0772 39.79 0.924 1 0.0005 0.6622 0.7237
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Tab.5 Average soil water content under

different treatments %
TEE 7K 0 39k BE / mmol - 1L~
PR A L
80 20 2
30 19.0 20.2 18.7
20 27.1 24. 4 23.8
10 29.3 27. 4 27.3

2.4 REAKBSRFHE

IR R R K R iE g, NI, B E
AT B HE KGR Y 13K I3 I3 AT IR 2R R 53 Y
TR AR ARG S A% BORE A L S R S
MR AR TR E S A (2 +m’ ) ZIARY K
F Nk =aA® + ¢ TR UEERIE 4, ZUS
AIPE BB 0.7 DL IR FEE A R34
T HE A, LA ] Ak B F 18 s B2 AN [, 32 90 A P
LR S KR AT 5

ENCIL SRR L NS S S e Nk AU O

DR A BORE s A B 350 B JE A ¥ 5000 A, BT AT
SRS HURE S B AP S A R 1) o3P 3
B, 26 mIL, BN R — 5 s, A [ 8 Ak H 0o
F T - S AR R AL R IS B K SR
YR — 2 B VEE TR K M R R b g 2 T X 3 i Ak
AW R R EA R K, X 3 Rk
LB P AR B LA T 30 B G R I A L S RS A
BB LG AT 10 BHAY 1.8 A, a B R K AT
JEHEWRIRT | >4 7B 7 A AR 2 B L R T 20 B, Y i 44K
{18y FRL 3 RSP A (R o T 25 7K R0 2 A A
VYA R R gl SR A R N, K
THEWE K B R L T BB 2 R A ES T LA i B, 5|
2+ FERREL, A5 A B 0N, AT 2 Bk
T BRI R AR A W R B, 3 A1 el T HEE K A
B Le A s, el AR SR A () S 3 KRR N (R 5) L AN
FIFER A Mk Tk , i ik o R — AR

£6 TRMEENATHESE

Tab.6 Average electric conductivity in wetted soil

volume under different treatments dS/m
TE R 7K 0 499 B/ mmol - 1L 7!
A ikl
80 20 2
30 1. 60 1.46 1.34
20 0.94 0. 81 0. 81
10 0.89 0.78 0.73
3 HFig

(1) kAL H= —1.5m B}, SR AR B K
SRR IR oK TR BB IR B DL K BB B AR
W 25 R O P i /N R RS 7K 6 43R B A 348 o i 1
.

(2) FHMRBAE G — 2 B R A P TR K o3k
AR A IR 55, i YK R Wk —
B /NP B B LA R TR AR 3B 7% B BT
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