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Study of movement of water and salts in dry red soil
under drip irrigation with brackish water

DONG Li-yan, WANG Wei-hua
(Faculty of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming, Yunnan 650500, China)

Abstract; In order to better understand the water and salt transport of brackish water drip irrigation in dry red
soil region, single and double point source infiltration experiments with different irrigation salinity (2.88 g+ L™,
4.86 ¢ - L7 and 8.33 g - L") and single point source infiltration experiments with different dripper discharge
(268 L-h"',374L-h", 468 L-h") were carried out on red soil with a bulk density of 1.2 g + cm™. The
effects of dripper discharge and salinity on water and salt transport in red loam soil were analyzed. The results
showed that under the fixed salinity (2.88 g - L™") , the movement rate of wetting front was fast and stable after 150
seconds, and the average advancing rate was 1.65 cm - s~' under 3.74 L + h™'dripper discharge. The final wetting
depth was 22 c¢m, which meets the irrigation requirements. Its comprehensive performance was better than 4.68 L +
h™' dripper discharge and effectively saved irrigation water. Under certain conditions (3.74 L « h™") , the propulsive
depth of wetting front increased with increasing salinity, and its velocity was 2.88 ¢ + 1.7'<4.86 g - L.7'<8.33 g -
L™, and the propulsive depth was 21.5 ¢m, 22.4 ¢m and 22.78 c¢m, respectively. In the double point source exper-
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iment, the water content of the dripper with salinity of 8.33 g - L™ and 4.86 g - L™' was about 0.4 g - g”', while
the salt content of the dripper with salinity of 8.33 g + L™ was about 0.4% , which was not suitable for the crop-
growth. When the water salinity of 4.86 g - L™ was irrigated, a low salinity area with salinity of about 0.1% was
formed in the intersection part. When the dripper flow rate was 3.74 L+ h™', comparing the same infiltration depth
of single and double point source infiltration tests, it is found that increasing salinity made the surface wetting ratio
increase from 87% to 90.8%. The intersection time at 8.33 g - L™' salinity was 16 minutes earlier than that at 2.88
g + L' salinity.The salinity at 0~ 15 cm soil layer at 8.33 g - L™' of drip water salinity at the same wetting position
increased by 37% over that at the single point source. When the salinity was not more than 4.86 g - L™, the salt
content increase ratio was almost negative. While the irrigation salinity was at 4.86 g + L™ " salt accumulation was
not significant and the water content was high. When using drip irrigation with brackish water in dry red soil area of

Yunnan Province where irrigation water resources are scarce, the drip flow rate of 3.74 L - h™'with <4.86 g - L'

salinity of brackish water can be used for crop cultivation practice.

Key words: drip irrigation with brackish water; dry red soil ; water and salt migration ; salinity; wetting front
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Table 2 The change of water content and salt content under intersection

WAL T /K& Water content/ ( g g’l) £ b Salt content/ %
Mineralization | W55 g g SEAE RO E/% En S A ROMHEE /%
/(gL P Single point Interchange Addition rate Single point Interchange Addition rate
0 0.35 0.39 10.09 0.11 0.11 -5.92
5 0.32 0.41 21.87 0.12 0.15 19.18
2.88 10 0.31 0.42 25.66 0.11 0.08 -38.72
15 0.29 0.42 30.35 0.04 0.06 35.21
20 0.27 0.38 27.75 0.23 0.07 -208.54
0 0.37 0.38 2.61 0.12 0.08 -64.03
5 0.36 0.37 2.81 0.14 0.05 -154.43
4.86 10 0.34 0.36 5.37 0.08 0.09 3.85
15 0.32 0.34 6.73 0.04 0.08 54.29
20 0.31 0.31 2.42 0.20 0.09 -126.76
0 0.36 0.43 16.59 0.18 0.27 34.50
5 0.32 0.40 20.04 0.16 0.25 35.95
8.33 10 0.35 0.43 17.68 0.15 0.31 52.42
15 0.31 0.43 27.43 0.15 0.24 38.05
20 0.31 0.39 21.30 0.12 0.12 4.01
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