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Study on the effect of opening pore rate of irrigator on the infiltration characteristics of
soil water content under condition of deep pit irrigation
LI Tao, ZHANG Jianfeng, NIU Pengfei

(School of Water Resources and Hydroelectric Engineering, Xi’an University of Technology, Xi’an 710048, China)
Abstract: In order to explore the effects of different opening pore rates of irrigator of deep pit irri-
gation on infiltration characteristics of soil water content, the infiltration characteristics of soil
water content for the sandy loam soil under the condition of five opening pore rates of irrigator (i.

e.» 1.35%, 2.2%, 4.95%, 7.5% and 13. 75%) are studied with irrigating water quota of 12L.

The results are as follows: The cumulative infiltration, infiltration rate, horizontal and vertical
wetting front are large with increase in opening pore rate of irrigator, but the impact of opening
pore rate of irrigator on the characteristics of soil water infiltration is little with opening pore rate
of more than 7.5%. The power function is used to fit the relationship between the migration dis-
tance for wetting front of soil water content and time. The spatial distribution of soil water con-
tent for different opening pore rates of irrigator are similar under condition of same irrigating wa-
ter quota. These research results are of theoretical basis on practical application of deep pit irriga-
tion.
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Tab. 1 Soil particle size distribution table

42/ mm

Fim /% 0.85 2. 30 5.95 9.42

<0.002 <C0.005 <C0.01 <C0.02 <C0.05 <C0.1 <C0.2 <C0.25 <C0.5 <2

12.88 25.50 41.47 47.71 68.50 100
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Fig. 2 Change of cumulative infiltration rate with time
under the condition of different fractional

hole areas of irrigator
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Fig.3 Trend of infiltration rate with time under

different fractional hole areas of irrigator
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Tab. 2 Fitting parameters for the cumulative
infiltration and the time under different

irrigator porosity conditions

HRBITILE e /20 k a R’
1. 35 30. 38 0. 837 0.996 0
2.20 32.12 0.799 0.999 9
4.95 66.92 0.816 0.992 3
7.50 80. 61 0.816 0.999 4
13.75 89. 68 0.793 0.999 6
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Fig. 4 Change trend of the maximum horizontal
wetting front with time under different fractional

hole areas of irrigator
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Tab.3 Horizontal maximum wetting front and time fitting

parameters under different fractional hole areas of irrigator

BRI FE /% a b R*
1. 35 15. 391 0.204 4 0.956 9
2.20 15.934 0.211 9 0.978 3
4.95 16.903 0.212 5 0.998 0
7.50 17. 665 0.223 6 0.999 2
13. 50 17.712 0.234 2 0.998 8
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Tab.4 Maximum vertical wetting front and time fitting
parameter table under different fractional

hole areas of irrigator

WK IFALFE /% ¢ d R?
1.35 24.752 0.191 4 0. 960 6
2.20 26.736 0.217 5 0.988 3
4.95 27.050 0.252 0 0.955 9
7.50 29.475 0.268 0 0. 968 6
13.50 31.062 0.276 7 0.944 0
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Fig. 6 Distribution of soil moisture with different {ractional hole areas of irrigator after irrigation
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