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Soil water movement under micro-irrigation using a perforated tube
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*Graduate School of Agriculture, Hokkaido University

Abstract

E#ects of di#erent initial moisture conditions on the formation of wetted soil volume under

micro-irrigation were investigated in a layered soil having a plow layer and a subsoil layer with

macropores. Water was applied at a constant rate of +** cm- min-+ for 1,* minutes using a

perforated tube covered with vinyl mulch. Water application e$ciency was also evaluated from

soil water storage and infiltration loss caused by bypass flow

In the case of initially dry condition, the wetting front was spread in an elliptical shape with the

major axis in the downward direction. In the case of wet condition, however, the horizontal

boundary between the plow layer having high saturated hydraulic conductivity and the subsoil

layer having low one a#ected infiltration. Water reached to the boundary flowed horizontally and

infiltrated into the plow layer from the bottom. The amount of water infiltrated vertically was

more than that of horizontally infiltration in an imaginary main root zone. Infiltration loss beyond

the root zone due to bypass flowwas accounted for 23� in dry condition and 1/� in wet condition

for 1,* min respectively. After 1* min irrigation, the rate of storage was unchanged in both the

dry and the wet conditions. In view of water application e$ciency, irrigation period exceeding

about 1* minutes is inadequate

Key words : Micro irrigation, Perforated tube ,Wetted soil volume, Bypass flow, Water application

e$ciency
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Fig. + Imaginary root zone at the experimental soil profile.
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* Geomean·standard deviation
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Fig. , Water retention curves of the surface

soils.
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boundary of the horizons).
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Fig. . Matric potential distributions at several times (mim) during the irrigation (dry condition).
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Fig. / Matric potential distributions at several times (mim) during the irrigation (wet condition).
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Fig. +* Cumulative water storage of the major

root zone during the irrigation (solid

line shows cumulative amount of
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