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Summary

The field water movement consists of a number processes, such as: infiltration,
redistribution, drainage, evaporation and transpiration etc. They may includes many
distinct stages, each of which also may occur simultaneously and interdependently. It is
the baséd knowledge for irrigation management. For the sake of clarity, some of
important concepts and its influencing factors are summarized as follows:

@

2

)

Infiltration—(Entry of water into soil)

Infiltration rate is an important physical property of a soil, it depends on
the following factors:

(A) It is apt to be relatively high at first, then to decrease, and eventually to
approach a constant rate that is characteristic for the soil

(B) The wetter the soil is initially, the lower will be the initial infiltrability
and the quicker will the attainment of the final rate.

(C) The higher the saturated hydraulic conductivity of the soil is, the higher
its infiltrability tends to be.

(D) When the soil surface is highly porous, the initial infiltrability is greater
than that of a uniform soil, but the final infiltrability remains unchanged.
On the other hand, when the soil surface is compacted and the profile
covered by a surface crust of lower condutivity, the infiltration rate is
lower than that of the uncrusted soil.

(E) If the soil presents of impeding layers inside the profile, it may retard
water movement during infiltration. Clay layer and sand layers can
have a similar effect, although for opposite reasons.

Redistribution—(The movement of water from the moister to the drier zone

within the profile)

Redistribution can be caused by matric suction gradients, or gravity, or both,
and it is affected by hysteresis. The rate of redistribution generally decrease
with time, as the suction gradients decrease and the hydraulic conductivity of the
desorbing zone fall off. Thus, moisture loss from the upper zone, ripid at first,
becomes slower and slower, and in time this loss can become imperceptible.
The stable wetness remaining has long been termed” field capacity” and taken
to represent the upper limit of moisture availability in the field.

Drainage - (The removal of free water from the soil)

Since excess water can block soil pores, and thus retard aeration and
effectively strangulate the roots. In water-logged soils, oxygen may be totally
lacking: and carbon dioxide may accumulate to harmful levels. Toxic
concentration of ferrous, sulfide, and manganous ions can develop. These, in
conbination with products of the anaerobic decomposition of organic matter
can greatly inhibit plant growth. _

Planning drainage system involves knowledge of water-table heights, water
supply rates, and the conductive properties of the soil. It needs detailed
investigation before an ‘efficient drainage system can be devised.
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Evaporation—(The loss of water vapor from soil surface) ,
When the water table is very near to the soil surface, and the soil transmit
water readily, the actual evaporation rate will be limited by external evaporativity.
However, as the water table becomes deeper and the suction at the surface
increase, the evaporation rate approaches a limiting value regardless of how
high external evaporativity may be.
Evaporation of soil water involves not only loss of water but also the

danger of soil salinization. ‘To avoid this hazard, which is most severe in fine

®)

textured soil under irrigation, artificial groundwater drainage may be necessary.

The best way to conserve soil moisture against evaporation is to move the
irrigation water as deeply as possible into soil profile.
Trainspiration—(Uptake of soil water by plants)

The amount and the rate of water uptake by plants depend on the ability
of the roots to absorb water from the soil, as well as on the ability of the soil
to supply and transmit water toward the roots to meet transpiration req-
uirements. It included three phases: '

(1) Properties of the plant: rooting density, rooting depth, and rate of root
extension, as well as the physiological ability of the plant.
(2) Properties of the soil: hydraulic conductivity-diffusivity-matric suction-

wetness relationships. ’ v
(3) Micrometeorological conditions: radiation, air temperature, humidity, wind

velocity, which together so.call the atmospheric evaporativity.

The state and movement of water in the soil,‘ plant, and atmosphere are affected
. by a complex set of interactions and of processes which occur simultaneously at
different rates. For many years, research in this area was hampered by a failure to
appreciate the overall physical unit and dynamic nature of the system. The literature
abounded with a mass of seemingly conflicting experimental date, variouély interpreted.
The results obtained from empirical work alone many depend on uncontrollable, and
aften unrecognized, variables. Only a comprehensive physical understanding of the
soil-plant-atmosphere system as a whole can help us to avoid drawing wrong conclusions
and unwarranted generalizations from a specific set of experimental findings.

(1967) Irrigation of Agricultural Lands
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