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The Problem

The Portneuf silt loam and related soils of southcen-
tral Idaho have formed from wind-laid material (loess)
deposited over the thick lava of the Snake River Plains.
Extensive areas of these soils are irrigated cropland.
They are considered some of the most valuable and
productive soils in Idaho. The soils have a lime (calcium
carbonate) cemented hard-pan layer beginning about 14
inches below the surface and extending tcrdepths of 30or
40 inches in the soil. The hard layers allow irrigation
water to move down but restrict most plant roots.
Because of this, the water and nutrients that move
through and below the hard layers are only slowly
available to most annual crop plans.

These high silt soils are extremely susceptible to ero
sion, especially under the common methods of furrow
irrigation. Land grading has further depleted the
valuable topsoil on many fields. If the fields are cut and
graded, or severely eroded, material from the hard
layers may be brought to the surface by tillage. Because
of the hard layers' high lime content and low organic
matter, the surface color becomes lighter and is known
as a white spot. Crop vields from white spots are reduc
ed.

The loss of valuable topsoil and the resultant depleted
soil fertility are considered the most important soil
problems in this region of Idaho. Methods for eliminating
soil erosion caused by irrigation and for improving the
already eroded and denuded white spot soils are urgently
needed.

Experimental Studies
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2. Subsoiling with a cable-laying machine (48 inches deep
on 24-inch centers, with a vibrating chisel shank when
the hard layer was dry).

3. Mixing the soil completely to depths of 32 inches with a
backhoe.

4. Mixing to 48 inches to simulate deep plowing the entire
profile including hardpan layers.

5. Trenching the soil to 48 inches on 24-inch centers, with
the trenches cut 6 inches wide and refilled with mixed

soil excavated from them.

In deep tillage tests started in 1965, subsoiling and sub
soil ripping with duckfoot tillage tools to 30 inches did not
affect water infiltration or crop yields. Deep mixing of
the soil profile to 32 inches broke up the hardpan layers
and increased deep root growth, but brought the white
material to the surface and decreased water infiltration
rates (Fig. 1).

Yields of dry beans the first year after mixing were
reduced even when various amounts of phosphorus, zinc
and manure were added. However, alfalfa grown in the
second and third years produced normal yields. Dry field
beans grown in the fourth year on the mixed soil were
slightly stunted and had smaller and darker leaves, but
yields were not reduced.

In a second 3-year test, subsoiling to 48 inches,
trenching to 48 inches on 24-inch centers and complete
mixing of the soil profile to 48 inches were studied under
two irrigation levels. One irrigation treatment main
tained soil moisture slightly less than optimum levels
with normal irrigation sequences. The second irrigation
treatment omitted some irrigations during the latter half
ol the growing season to create dryer surface conditions
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Fig. 2. Cross-section sketch of soil layers and rooting patterns of
sugarbeets in the Portneuf silt loam after various tillage
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treatments.
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Summary and ConcSysions
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Fig. 3. Average corn yields and the amount of soil water removed
below 2 feet between July 28 and November 3 in the fourth crop
ping season after deep tillage. The total water used by the crop
ranged from 21 inches on lowest-yielding plots to 27 inches on
highest-yielding plots.



Fig. 4. White spots on the surface signal the high lime content and
low organic matter of hardpan layers in southcentral Idaho's

ment that can be returned to the white spots. Add farm
manure and incorporate crop residues to add plant
nutrients, possibly improve water infiltration and reduce
further erosion and depletion of the soils.

2. On the white spots already denuded of topsoil that
have less than 14 inches of friable soil over the hardpan.
heavy ripping or subsoiling may help by increasing the
depth of rooting and available soil water. If the soil is so
shallow that the hard layer can be plowed under and the
lowr lime soil beneath it brought up, deep plowing may be
a long-term solution. On the other hand, if plowing into
this hard layer only brings the white material to the sur
face, subsoiling would be better than plowing.

valuable Portneuf silt loam soil areas.

3. Newly formed wrhite spots are generally deficient in
phosphorus and nitrogen, sometimes zinc. Adequate fer
tilizer should be applied, based on soil analyses. Water in
filtration will be reduced. Irrigation management should
allow for this and for the shallow root zones. Tillage
operations that bring more white material to the surface
should be avoided as this will lower soil temperatures in
the spring.
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