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What are soil crusts?

Soil crusts are relatively thin, somewhat continuous
layers of the soil surface that often restrict water
movement, air entry, and seedling emergence from the
soil. They generally are less than 2 inches thick and
are massive.

Crusts are created by the breakdown of structural units
by flowing water, or raindrops, or through freeze-thaw
action. Soil crusts are generally only a temporary
condition. Typically, the soil immediately below the
surface layer is loose.

Why are soil crusts a concern?

Crusts reduce infiltration and increase runoff.
Rainfall and sprinkler irrigation water impart a large
amount of impact energy onto the soil surface. If the
soil is not protected by a cover of growing plants, crop
residue or other material, and if soil aggregates are
weak, the energy can cause a soil crust to form.

If a crust forms, individual soil particles fill the pore
space near the surface and prevent the water from
entering (infiltrating) the soil. If the infiltration is
limited, water accumulates and flows down slope,

causing movement of soil particles. Thus water
erosion is initiated.

Crusts restrict seedling emergence. The physical
emergence of seedlings through a soil crust depends on
the:

- thickness of the crust,

- strength of the crust,

- size of the broken crust pieces,

- water content, and

- type of plant species. Non-grass plant species, such
as soybeans or alfaifa, exert less pressure under
identical conditions than grasses such as corn.

Crusts reduce oxygen diffusion to seedlings. Seed
germination depends on the diffusion of oxygen from
the air through the soil. If soil crusts are wet, oxygen
diffusion is reduced as much as 50 percent.

Crusts reduce surface water evaporation, The
reflectance of a crusted surface is higher than that for
an uncrusted surface. Higher reflectance results in less
absorption of energy from the sun. This results in a
cooler soil surface and decreases the rate of
evaporation.

Crusts decrease water loss because less of their surface
area is exposed to the air than a tilled soil. When
crusts become dry, they become barriers to evaporation
by retarding capillary movement of water to the soil
surface.

Crusts affect wind erosion. Crusts increase wind
erosion in those soils that have an appreciable amount
of sand. Rainfall produces clean sand grains that are
not attached to the soil surface. These clean sand
grains are subject to movement by air along the smooth
surface of the crust. The sand breaks down the crust
as it moves across the soil surface. Cultivation to
break the crust and increase the surface roughness
reduces wind erosion on sandy soils.

For soils that have a small amount of sand, crusts
protect the soil surface and generally decrease the
hazard of wind erosion.




How do crusts form?

Soil crusts and associated cracks form by raindrop
impact or freeze-thaw processes.

Raindrop impact breaks soil aggregates, moves clay
downward a short distance leaving a concentration of
sand and silt particles on the soil surface.

Raindrop-impact crusts break down to a granular
condition in many soils that have a high shrink-swell
potential and experience frequent wetting and drying
cycles.

Freeze-thaw crusts are formed by the puddling effect as
ice forms, melts, and reforms. The temperature and
water regimes and parent material control freeze-thaw
crust formation. These crusts are generally 3/8- to 5/8-
inch thick, compared to 1/4-inch commonly for
raindrop-impact crusts.

The size and behavior on wetting of cracks associated
with raindrop-impact and freeze-thaw crust differ.

Both extend to the base of the crust. The cracks in
raindrop-impact crust are 1/4 inch wide. They close
on wetting and hence are ineffective in increasing
infiltration. The cracks in freeze-thaw crust are 1/4- to
3/4-inch wide. They do not close on wetting and hence
increase infiltration.

How are soil crusts measured?

Soil crusts are characterized by their thickness and
strength (air dry rupture resistance). Crust air dry
rupture resistance can be measured by taking a dry
piece about 1/2 inch on edge and applying a force on
the edge until the crust breaks. In general, more force
is required for crusts that are thick and have a high

clay content. Other means of measurement, such as a
penetrometer, may be used.

How can the problem be corrected?

- Maintain plant cover or crop residues on the soil
surface to reduce the impact of raindrops.

- Adopt management practices that inCrease aggregate
stability.

- Use practices that increase soil organic matter content
or reduce concentrations of sodium ions.

- Use a rotary hoe or row cultivator to shatter crusts
and thus increase seedling emergence and weed
control.

- Employ sprinkler water to reduce restriction of
seedling emergence.
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