FUNDAMENTALS OF SOIL SCIENCE

7. PLANT AND SOIL WATER RELATIONS

A. WATER ABSORPTION BY PLANT ROOTS

The ability of plants to remove water from soils is primarily related to soil water potential and not water content.

Field capacity high potential and wilting point low potential.

Water moves mainly as unsaturated flow.

As soil dries, conductivity drastically decreases and flow slows.

Nutrients dissolved in the soil solution move toward the root surface:

· Water enters as pure water.

· Nutrient uptake an entirely different process.

· Water uptake because of potential differences.

b. spac. Soil- plant- atmosphere- continuum

· Leaf at lower potential than root than soil.

· With soil drying, the rate of water movement is reduced.

· Uptake of water not continuous, but cyclic.

c. water potential vs plant growth

Growth reduced (killed) when soils saturated or when soil water contents are below the wilting point.

The effects of texture use by plants are:

· Largest amount of available water for silt loam texture.

· Least amount for sands and clays.

· Clayey soils have a considerable amount of water being held at –15 bars, but it is not available to plants.

d. water conservation

Water conservation is important in areas in which large water deficits occurs in soils within arid and subhumid climates. Techniques for water conservation are designed to increase the amount of water that enters the soil and to make efficient use of this water.

Infiltration is the downward entry of water through the soil surface.

e. soil drainage

The benefits of soil drainage:

· Lower the zone of saturation (water table) and increase the depth of rooting.

· Increase the length of growing season.

Surface drainage

Is the collection and removal of water from the surface of the soil via open ditches.

Two conditions favoring the use of surface drainage:

· Low areas that receive a large amount of water from the surrounding higher land.

· Impermeable soils that have an insufficient hydraulic conductivity to dispose of the excess water by movement downward and through the soil to drainage tubing.

Subsurface drainage

Ditches for the removal of gravitational water can be made quickly and inexpensively. Drainage ditches require periodic cleaning and are inconvenient for the use of machinery.

f. irrigation

Irrigation is the supply of water by artificial means.

About 11% of worlds cropland irrigated, 12% in US.

Water sources

· Most irrigation in surface water resulting from rain and melting snow. 

· Subsurface (wells).

Types

· Surface irrigation.

· Subsurface irrigation, subirrigation is irrigation by water movement upward from a water table located some distance below the soil surface. Subirrigation is more efficient in the use of water than other systems, and is adapted only for special situations.

· Sprinkler irrigation, are widely used to irrigate lawns. Sprinkle systems are versatile and have some special advantages.

· Drip irrigation, is the frequent or almost continuous application of a very small amount of water to a localized soil area. Only a small amount of the potential root zone is wetted. A major advantage of drip irrigation is the large reduction in the total amount of water used.

The rate and timing of irrigation

An ideal application of water would be a sufficient quantity to bring the soil in the root zone to field capacity.
An accepted generalization is that the time to irrigate is when 50 to 60% of the plant available water in the root zone has been used.

Potentiometers are used to measure the matric potential in various parts of the root zone, and the timing of irrigation is based on water potential readings.

Water quality

Water in the form of rain and snow is quite pure. Four important factors in determining water quality are:

· Total salt concentration, or salinity, is expressed in terms of the electrical conductivity of the water, and it is easily and precisely determined.
· Amount of sodium relative to other cations.

· Concentration of boron and other toxic elements.

· The bicarbonate concentration.
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