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Abstract:

Soil crustsinhibit seedling emergence and increase runoff. Modifying
sprinkler irrigation systems to reduce droplet energy may reduce soil surface
sealing and crusting, thereby increasing emergence. From 1997 to 2001, we
evaluated the effects of sprinkler droplet kinetic energies of O, 8, and 17 Jkg
on penetration resistance (PR, ameasure of crust strength) and aggregate
stability (a measure of a soil's resistance to breakdown) at the soil surface (0-5
mm) after one and after multiple irrigations of an initially tilled, structurally
weak Portneuf silt loam (Durinodic Xeric Haplocalcid) near Kimberly, ID.
We applied 15 mm of water to field plots 2-4 times each year using a lateral -
move sprinkler system with spray heads having smooth or rotating, four-
groove deflector plates. When measured after one irrigation, surface PR
increased and aggregate stability generally decreased as droplet energy
increased, though the magnitude of the response differed from year to year.
When measured after multiple irrigations, PR decreased linearly with
Increasing droplet energy, likely due to erosion of the crusted surface.
Producers should reduce sprinkler droplet kinetic energy to less than 11 Jkg
to prevent crusting of recently tilled soil.
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