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Effect of Saline Water Surge Flow Border Irrigation on
Soil Water-salt Distribution
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Abstract

Based on field experiment in Nanpi ecological experimental station of Chinese Academy of Sciences,
the soil water salt distribution of post-irrigation both on soil profile and along the border was studied. The
results showed that, when precipitation rate was the same, the moisture content in 0 ~ 100 cm soil layer
presented difference between surge flow irrigation and continuous irrigation. The uniformity of water
application was compared, and the best irrigation condition was observed when all water supply period
were 90 min, which was N =3, r=1/2, and T, =30 min. Meanwhile the soil moisture content had
minimal dispersion degree, and the uniformity of water application was the most satisfactory. The taproot
region salt content of continuous irrigation was apparently higher than surge flow irrigation from variation
coefficient, which means that the salt distribution dispersion degree of surge flow irrigation was lower than
that of continuous irrigation from border initial to border end. Changing irrigation method from continuous
irrigation to surge flow irrigation can improve water salt distribution pattern under the condition of same
precipitation rate.
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Tab.1 Soil physical properties
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Tab.2 Water quality and flow rate of irrigation water

KR HSRE/AS-m™ FARE/g LT SR E/L (som)
WA 1.3 0.92 2.13
B 7.4 5.131 3.08
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Tab.3 Analysis of rainfall frequency in growing period

Herw AR i A IR K/ mm HE A
1 2003 ~ 2004 347.17 0.09
2 1997 ~ 1998 248.9 0.18
3 1995 ~ 1996 239.2 0.27
4 2000 ~2001 230. 4 0.36
5 1999 ~ 2000 190. 3 0.45
6 1996 ~ 1997 141.2 0.55
7 1998 ~ 1999 131. 1 0. 64
8 2001 ~2002 116.3 0.73
9 2002 ~2003 114.4 0. 82
10 2004 ~ 2005 79. 4 0.91
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Tab.4 Scheme of surge flow irrigation with

saline water in 2005

T/ Ton L ik

ARE AES N r
/min /L+(s+m) !
E6C 1 90/90
o E7S 2 1/3 90/45 Lo
E19S 3 172 90/30
E12S 4 1/3 88/22
E9C 1 60./60
E6C 1 90/90
E7S 2 1/3 90/45
fili K 2.22
E19S 3 1/2 90/30
E12S 4 1/3 88/22
EIS 2 12 60/30
E2C 1 100/100
EI18S 3 1/3 90/30
E6C 1 90/90
HEHK E7S 2 1/3 90/45 2.22
E19S 3 1/2 90/30
E12S 4 1/3 88/22
E16S 2 1/2 90/30
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Tab.5 Statistics of soil mass moisture contents

in 0 ~100 cm depth

b BEREREERS/m PR RRdER BERERK
2 0.2599 0.0198 0.076 0
20 0.2573 0.0243 0.094 3
E6C 40 0.2479 0.036 1 0.1455
60 0.2079 0.064 8 0.2845
80 0.1349 0.059 1 0.4804
2 0.243 4 0.020 1 0.0825
20 0.2315 0.0308 0.1027
E7S 40 0.2213 0.0438 0.1003
60 0.2155 0.049 8 0.203 4
80 0.1556 0.0222 0.3197
2 0.2492 0.020 8 0.0835
20 0.2398 0.0253 0.1053
E19S 40 0.2349 0.0354 0.1509
60 0.2207 0.0535 0.2426
80 0.2015 0.0577 0.286 4
2 0.2480 0.013 4 0.0538
20 0.236 4 0.0350 0.1478
E12S 40 0.1989 0.0363 0.1826
60 0.1888 0.048 0 0.254 0
80 0.176 5 0.049 9 0.2828
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Tab.6 Uniformity of continuous irrigation and

surge flow irrigation

b P -3 kR P i 2 A5 2% R
E6C 0.2216 0.0527 0.2380
E7S 0.2135 0.0340 0.159 4
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E12S 0.209 7 0.0310 0.1477
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Fig. 1  Soil salt content distribution of taproot region

before and after saline water surge flow irrigation
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Tab.7 Statistical analysis of taproot region

soil salt content

i 7 AL, ESEHE (E6C) a8 mE I Y &
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