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Soils in the central Great Plains of
the U.S. were severely damaged by
wind erosion during the Dust Bowl
era and from the effects of decades
of tillage. The damage is partially
reversible with more intensive crop-
ping, residue cover, and no-till. 

Ten years into a rotational study at
Akron, CO, we examined ecological
trends associated with soil structure,
nutrient cycling, and pest manage-
ment as affected by rotations. We
examined crop yield in relation to
crop sequencing and interval. Also,
we suggest crop rotations that may
further enhance regeneration and
sustainability of soil.

Introduction

Winter wheat >>summerfallow has
been the main rotation in the cen-
tral Great Plains since the 1930s.
Producers developed this rotation in
response to the region’s semiarid cli-
mate where yearly precipitation
ranges from 350 to 500 mm (13.8 to
19.7 inches) per year. During fallow,
neither crops nor weeds are allowed
to grow; therefore, precipitation
during fallow is stored in the soil.
Soil water gained during fallow
reduces yield variability and crop
loss due to drought stress. (Editors:
The tilled summerfallow technique
was developed prior to the wide-
spread availability of commercial
fertilizers, and its initial success may
owe more to the supplying of nutri-
ents from breakdown of soil OM
than to the storage of water.)

A consequence of winter wheat
>>fallow is loss of soil
organic matter due to
accelerated decompo-
sition and removal by
wind (and water) ero-
sion. Of the original
organic matter present
in soil, as much as
60% has been lost.1 A
second characteristic
of winter wheat >>fal-
low is its inefficiency
in using precipitation
for crop growth.

Generally, less than half of precipita-
tion received during the 2 years is
used by winter wheat.2 The rest is
lost to evaporation, runoff, or leach-
ing below the rooting zone of winter
wheat.

During the 1980s, producers started
replacing tillage with herbicides to
control weeds during

fallow. Eliminating tillage during fal-
low increases precipitation storage
20% and winter wheat yield 14%.3

Because no-till stores more precipi-
tation in soil, producers began grow-
ing corn, sunflower, sorghum, or
proso millet in sequence with winter
wheat and fallow.4 To help produc-
ers plan new rotations, scientists in
the region initiated several cropping
systems studies, including a study at
Akron, Colorado. With the Akron
study, land productivity (total grain
produced divided by number of
years in the rotation) was increased
two-fold by rotations comprised of a
diversity of crops compared with
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Organic matter (OM) 
in soil occupies a pivotal

role in semiarid crop 
production because of 
its large influence on

resource availability and
yield stability.

Research shows how critical stubble retention is to maintain-
ing soil productivity.
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