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Characteristics of Two Dimensional Moisture Flow
with Water Extraction on Drip Irrigation Method
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*?Faculty of Agriculture, Saga University

Summary

By the using the Warrick’s analytical solution with one dimensional water extraction, iso-matric potential

ditributions were estimated under the steady state conditions of two dimensional moisture flow. The results

estimated were compared with the experimented ones measured at the fields cultivated with sugercanes and

cucumbers in the south-west Islands of Japan which showed the climate characteristics of frequent rainfall.

As a result, in order to estimate the outlines of the wetted areas as the dimensions designed for the irrigation

schedules and systems of the drip methods, it is recommended that the analytical solutions are applied to the

limited field conditions, of which the crop cultivation are carried out in the periods of a few rainfall.

Key words : Drip irrigation, Two dimensional soil moisture characteristics, One dimensional water extraction
(Soil Phys. Cond. Plant Growth, Jpn., 66, 29—37, 1992)
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Fig. 2 Single line source in Amami lysimeter plot.
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Table 1 Conditions of soils, crops and emitters (line source) in the each field.

Experimental plot k, a

Range of Number of
matric potential Crop line source
(Soil type) (em/day)  {em™) h(em H,0) (Source spacing)
Amami-lysimeter-plot — Single
(Shimagiri maji A) 49.3 0.0437 0 181 Sugercane line source
Amami-irrigation-plot o Two line sources
(Shimagiri maji B) 241.9 0.0489 0 137 Sugercane (120cm and 240cm)
Gushigawa-irrigation-plot . Two line sources
(Kunigashira maji) 181.4 0.0396 0 147 Cucumber (100cm)
Mu Us Shamo Desert — . Single
(Sandy soil) 750.8 0.0457 1 87.4 Bare soil

line source

ko is saturated hydraulic conductivity.
a is soil coefficient.
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Relationship between matric potential and
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(Single line source under condition of irriga-
tion=10mm/day and evapotranspiration=5
mm/day).
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Fig. 9 Relationship between matric potential and
root zone depth in Amami irrigation plot
(Two line sources under condition of irriga-
tion=10mm/day, evapotranspiration=>5mm/
day and emitter line distance=240cm).
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Fig. 10 Relationship between matric potential and
evapotranspiration in Amami irrigation plot
(Two line sources under condition of irriga-
tion=10mn/day, root zone depth=100cm and
emitter line depth=120cm).
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Fig. 11 Relationship between matric potential and

evapotranspiration in Amami irrigation plot
(Two line sources under condition of irriga-
tion=10mn/day, root zone depth=100cm and
emitter line distance=240cm).
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Variation of volumetric soil water content at the depth of 5 cm aside 15cm from line source (Point B)
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Fig. 15 Variation of volumetric soil water content at the depth of 5cm aside 30cm from line source (Point C)

in Gushigawa irrigation plot.
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