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Fig.2 The migration process of soil wetting front in
subsurface drip irrigation under different irrigation amounts
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Table 1 The power function relationship between the migration distance of soil wetting front and

infiltration time under subsurface drip irrigation

s #E/K & Irrigation amount 5 L #E/K & Irrigation amount 10 L #E/K & Irrigation amount 15 L
Treatments @ B R? o B R? a B R?
KI5 18]
16197 0.5250 09791 1.036 4 0.600 0 0.948 7 1.284 3 0.5412 0.9725
Horizontal direction
Bl
CK 0.859 1 0.608 7 0.908 5 0.765 6 0.642 8 0.860 0 0.905 6 0.589 4 0.867 1
Vertically upward
TME AT
1.2373 05728 0.9440 0.773 6 0.627 2 0.956 4 0.997 9 0.5737 0.9737
Vertically downward
IS5 18]
1.984 0 0.476 9 0.984 3 1.928 5 0.4745 0.9729 2.498 6 04341 0.986 7
Horizontal direction
=l
T1 2.894 6 0.409 1 0.969 5 1.8445 0.490 6 0.9255 3.3620 0.376 1 0.975 3
Vertically upward
T
0.5110 0.649 4 0.998 8 0.829 7 0.5835 0.996 4 0.590 1 0.646 6 0.9955
Vertically downward
K5 T
1.652 3 0.522 5 0.978 8 3.1656 0.376 9 0.997 7 1.6715 0.489 5 0.969 2
Horizontal direction
PEHEM -
T2 2.0471 0.485 2 09713 3.074 3 0.3723 0.994 4 1.4810 0.505 4 0.950 7
Vertically upward
MEE T
0.763 1 0.585 5 0.994 5 1.8179 0.4216 0.992 6 0.878 0 0.550 7 0.957 2

Vertically downward
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Table 2 The logarithmic function relationship between the migration distance of soil

wetting front and infiltration time under subsurface drip irrigation

s #E7/K Irrigation amount 5 L WE/K Irrigation amount 10 L #E/K & Irrigation amount 15 L
Treatments A B R’ B R? A B R?
KI5 18]
5.0715 5.853 9 0.986 8 5.9375 9.275 8 0.9859 6.295 7 10.528 0 09734
Horizontal direction
EENC
CK 39120 4.827 3 0.994 3 5.150 8 7.600 3 0.992 3 5.3824 8.369 1 0.991 8
Vertically upward
EHAT
48178 5.836 0 0.9937 5.268 1 8.778 6 0.9712 6.018 4 10.720 0 0.964 0
Vertically downward
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4.790 6 47575 0.9877 5.480 3 6.840 9 0.982 8 6.362 9 8.452 6 0.9716
Horizontal direction
Bl
T1 4.630 8 2.8309 0.9971 54709 6.388 4 0.997 8 5.669 5 5.269 6 0.9918
Vertically upward
BN
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Vertically downward
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Vertically upward
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5.419 9 47833 0.963 6 41310 5.1045 0.926 3 49315 9.1431 0.880 7
Vertically downward
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Fig.4 Effect of water-blocking plate width on soil water
distribution under subsurface drip irrigation
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Effect of Underlying Water-blocking Plate Width on Soil
Moisture Movement under Subsurface Drip Irrigation

SUN Hao"? HUANG Xiugiao™*", HAN Qibiao®? LI Hao™?, CHEN Zhen"? SUN Xiulu®?
(1.Farmland Irrigation Research Institute, The Chinese Academy of Agricultural Sciences, Xinxiang 453002, China;
2. Key Laboratory of Water-saving Agriculture of Henan Province, Xinxiang 453002, China)

Abstract: [ Objective] This study is to improve the water supply capacity of deep buried subsurface drip irrigation in
the early stage of crop growth, and reduce the risk of deep percolation. [ Method] In this paper, the soil-bin tested
under point-source subsurface drip irrigation with three experiment treatments,which were underlying
water-blocking plate with 7.8 cm width and 9.4 cm width, and without water-blocking plate. It was to determine the
effect of underlying water-blocking plate width on the movement of soil wetting front and soil moisture distribution.
[Result] The underlying water-blocking plate did not affect the shape of soil wetting front, which was still similar
to the flat oval, but it changed the soil wetting pattern. The underlying water-blocking plate had little effect on the
horizontal migration distance, but it obviously increased the vertical upward migration distance and reduced the
vertical downward migration distance of soil moisture, making the wetted soil volume migrate to the upper layer of
soil as a whole, and the wider the water-blocking plate, the more obvious the migration of the wetted soil volume.
Meanwhile, the underlying water-blocking plate can adjust the soil moisture distribution in the wetted soil volume.
When the underlying water-blocking plate was broadening, the soil moisture content of the shallow soil (0~10 cm)
increased, while it was reduced in the deep soil (50~60 cm). [ Conclusion] The underlying water-blocking plate can
promote the wetted soil volume and soil moisture to concentrating on the upper layer of soil under subsurface drip
irrigation, which is beneficial to ensure the water supply in the early stage of crop growth.
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