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The influence of the levels of ground water on

upland crops irrigation
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Sammary

The main purpose of this investigation was to find out the influence of Capillary—
rise of ground water on upland crop irrigation. In order to accommodate the program
of upland crop irrigation in Taiwan, the soil samples had been collected from each
irrigational demonstration stations according to the soil profiles, and were controlled by
different ground water levels under laboratory conditions. The results obtained may be
briefly concluded as follows:

1. Capillary-rise in the coarse-texture soils: .

In sandy soils, when the ground water level was at the depth of 150 cm, the
cappillary water could not rise up to the root zone. As the water table was held at the
depth of 100 cm, upword movement of capillary water front was close to the state of
equilibrium at 20 cm from the soil surface. In this case, it was found that the moisture
content in the soil profile from the depth 20-40 cm was in the range of available
- moisture. However, below the depth of 88 cm from the soil suface, the moisture content
was higher than field capacity. In view of irrigation applications, it is needed to
irrigate when the ground water table is lower than 150 cm. If the water table is
maintained at the depth of 100cm, it is recommended to select the shallow rooted crops,
such as: peanut, pasture, and vegetables. It is because the subsoil often contains excess
water and prevents the development of deeper-rooted system.’

2. Capillary-rise in medium or fine-texture soils:

The upword movement of capillary water could rise up to the soil suface when
water table was at the depth of 100 cm. In this case, the depth lower than 40 cm from
the soil surface, the moisture content exceeded field capacity so that the growth of
plants will not depend on irrigation and some of shallow root crops, or high furrow
planting method is recommended. To keep water table at the depth of 150 cm from the
soil surface is benefical to grow the deeper root crops. No irrigation is needed in the
depth of 60 ¢m-~100 cm from the soil surface, because the soil moisture always maintained
in the range of available soil moisture. However, irrigation is needed within the depth
of 60 cm where the capilliary water is not available.

8. If the depth of soil column is 150 cm in sand or loamy sand soil, the maximum
water holding capacity of the soil is equivalent to 150 mm irrigation water depth and
240-360 mm for medium and fine soils. Simillary for sandy soil it will hold water about
100 mm, and 200 mm water depth for fine soils where the depth of soil column is 100
cm.

4. Capillsry water can supply about 60-90% of the maximum water holding capacivty
in the soil column if the water table is at the depth of 100 cm. In thi® case, average
moisture content in the whole profile is more than 4 available moisture and it is not
essential to irrigate during the growing seasons.
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