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What is available water
capacity?

Available water capacity is the amount of water that a soil
can store that is available for use by plants.

It is the water held between field capacity and the wilting
point adjusted downward for rock fragments and for salts
in solution. Field capacity is the water retained in a freely
drained soil about 2 days after thorough wetting.  The
wilting point is the water content at which sunflower
seedlings wilt irreversibly.

Why be concerned?

In areas where drizzle falls daily and supplies the soils
with as much or more water than is removed by plants,
available water capacity is of little importance.  In areas
where plants remove more water than the amount sup-
plied by precipitation, the amount of available water that
the soil can supply may be critical.  This water is neces-
sary to sustain the plants between rainfall events or
periods of irrigation.  The soil effectively buffers the plant
root environment against periods of water deficit.

How is available water
expressed?

Available water is expressed as a volume fraction (0.20),
as a percentage (20%), or as an amount (in inches).  An
example of a volume fraction is water in inches per inch
of soil.  If a soil has an available water fraction of 0.20, a
10 inch zone then contains 2 inches of available water.

Available water capacity is often stated for a common
depth of rooting (where 80 percent of the roots occur).
This depth is at 60 inches or more in areas of the western
United States that are irrigated and at 40 inches in the
higher rainfall areas of the eastern United States.  Some
publications use classes of available water capacity.
These classes are specific to the area in which they are
used.  Classes use such terms as very high, high, medium,
and low.

Soil properties affect available
water

Rock fragments reduce the available water capacity in
direct proportion to their volume unless the rocks are
porous.

Organic matter increases the available water capacity.
Each 1 percent of organic matter adds about 1.5 percent
to available water capacity.

Bulk density plays a role through its control of the pore
space that retains available water.  High bulk densities for
for agiven soil tend to lower the available water capacity.

Osmotic pressure exerted by the soil solution is 0.3 - 0.4
times the electrical conductivity in mmhos/cm.  A signifi-
cant reduction in available water capacity requires an
electrical conductivity of more than 8 mmhos/cm.

Texture has a significant effect.  Some guidelines follow,
assuming intermediate bulk density and no rock frag-
ments.

 Fraction

Textures Available Water

Sands, and loamy sands and   Less than 0.10
sandy loams in which the sand is
not dominated by very fine sand

Loamy sands and sandy loams 0.10 - 0.15
in which very fine sand is the
dominant sand fraction, and
loams, clay loam, sandy clay loam,
and sandy clay

Silty clay, and clay    0.10 - 0.20

Silt, silt loam, and silty clay loam  0.15 - 0.25

The rooting depth affects the total available water
capacity in the soil.  A soil that has a root barrier at 20
inches and an available water fraction of 0.20 has 4 inches
of available water capacity.  Another soil, that has a lower
available water fraction of 0.10, would, if the roots
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extended to a depth of 60 inches, have 6 inches of
 available water capacity.  For shallow rooting crops, like
onions, the available water below 1-2 feet has little
significance. For deeper rooting crops, like corn, the
available water at the greater depth is very important.

Figure 1: Pore size varies greatly between sponges.

Soil quality and available water

First, consider the difference between precipitation and
evapotranspiration during the growing season.  Second,
decide what plants are involved.  As indicated, some
plants root less deeply than others.

Compare two soils that have different internal properties
and climates selecting a crop that will extract water to a
depth of 60 inches, unless there is a shallower root barrier.

                                                            Soil Locations

Quantity  OK ME

Rooting depth (in.)  30 60
Available water fraction x 0.10 0.15
Available water amount (in.) = 3.0 9.0
Evapotranspiration deficit (in./day) ÷ 0.17 0.04
Time available water satisfies deficit
   (days) = 18 222

* Evapotranspiration deficit is the monthly precipitation
subtracted from monthly evapotranspiration. Calculate the
average daily deficit for the month with the largest deficit.

Soil quality with respect to available water is better for the
soil from Maine (ME), because of both the internal
properties and the lower evapotranspiration deficit.

Figure 2: Available water capacity is greater with small

pore size.

Improving the available water

Apply organic matter to the surface or mix into the upper
few inches to increase the available water fraction near
the surface. Available water near the surface is especially
important at the seedling stage while roots are very
shallow.

Maintain salts below the root zone. Keep infiltration high,
reduce evaporation with a residue cover, minimize tillage,
avoid mixing the lower soil layers with the surface, and
plant seeds and seedlings on the furrow edges.

Minimize compaction by reducing the weight of vehicles
and the amount of traffic, especially when the soil is moist
or wet. Break up compacted layers when needed by
ripping, and effectively expand the depth of the soil and
increase the available water capacity.

Visit our Web site:

   http://soils.usda.gov


