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Abstract: Hole application of biogas slurry is an fertigation technology under research now. To explore the
effect of water ratio, hole size, and soil bulk density on soil water infiltration around the irrigation hole after hole
application of biogas slurry, a series of experiments were conducted to study the influencing factors. Meanwhile, the
process of soil water infiltration was simulated using software, COMSOL Multiphysics. The treatments included 3
volume ratios of biogas slurry:water (1 :4, 1:6, and 1 : 8), and a control (water only) , three hole diameters
(3 ¢m, 5 cm, and 7 em) and two soil bulk densities (1.35 and 1.45 g - em™ ) .Results showed that the infiltration
rate, the cumulative infiltration, and the volume of the wetting body increased with increasing the hole diameter af-
ter the same infiltration time, but decreased with increasing soil bulk density and the slurry; water ratio. However,
the ratio of the horizontal infiltration distance to vertical infiltration depth decreased with increasing hole diameter.
The wetting body shape transformed from a spheroid with greater horizontal axis than the vertical axis to that with
shorter horizontal axis than the vertical axis. In the case with higher soil bulk density, the cumulative infiltration in
unit time was increased by increasing the hole diameter and reducing the biogas slurry ; water ratio. The wetting front
was advancing faster at the initial stage of hole irrigation but slowed down later and then approached steady state.

Our results concluded that the process of the wetting front movement and soil moisture content variation in the wet-
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ting body can be simulated with the software, COMSOL Multiphysics.

Keywords: hole irrigation of biogas slurry;

cumulative infiltration
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Table 1 ~ Soil particle size distribution
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L/ mm ) 000 <1000 <0.500 <0250 <0100 <0075 <0.005
Particle size

Mass fraction
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Fig.1 Schematic diagram of the test equipment and sampling
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Table 2 Experimental design
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Treatment Soil bulk density thcr Latio ’ Hole diameter Treatment Soil bulk density water ratio ’ Hole diameter
T1 1.35 1:4 3 T13 1.45 1:4 3
™ 1.35 1:4 5 T14 1.45 1:4 5
T3 1.35 1:4 7 T15 1.45 1:4 7
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T10 1.35 4li7k Water only 3 T22 1.45 4li7k Water only 3
TI11 1.35 27K Water only 5 T23 1.45 27K Water only 5
T12 1.35 4li7K Water only 7 T24 1.45 4li7K Water only 7
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Fig.2 Cavity model and mesh map of 3 cm hole
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Table 3 Soil hydraulic parameters
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Fig.3 Hole infiltration model
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Fig.8 Comparison of the simulated values of soil water content with the measured values

under soil bulk density of 1.45 g » ¢cm”™
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