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Is Cereal Rye before Corn Recommended?
Dr. Shalamar Armstrong with Purdue
University leads this multi-institute
research project that closely examines
the impact that cereal rye cover crop
has on nutrient loss. Colleagues from
the Illinois Fertilizer Association and
Illinois State University are an integral part of this project.
The conventional thought is that N
immobilization in a cereal rye system
occurs during the early spring closer
to corn planting and over time the
soil system recovers through N mineralization of cereal rye residue and
soil organic matter. However, over
a two-year period, this data demonstrates that there exists a “N gap”
initiated during the early spring
following cover crop termination
reducing the effectiveness of N
uptake of the side-dress fertilizer
N application, and limits N uptake
during the reproductive growth
stages.

Cereal Rye effect on average corn N uptake at
vegettive and reproductive growth stages.

• Th
 e lack of N nutrition for the
corn plant during reproductive
growth suggests that the N Gap
may be a driver of observed
yield losses for corn following

cereal rye relative to the noncover crop systems.
• The reduction in biomass and N
uptake occurs around the V12VT corn growth stages, with the
deficiency increasing as the corn
plant matures.
• Cover crops have the potential
to significantly decrease the nutrient load of subsurface drainage systems from agricultural
fields in both spring and fall N
management systems. A 31-63%
reduction in flow-weighted
NO3-N concentration was
observed despite N application
timing. A major contributing
factor of NO3-N reduction can
be attributed to the ability of
the cover crops to sequester
residual, mineralized, and
fall-applied N, reducing its
vulnerability to leaching and
denitrification.
• Cover crops have the potential
to significantly reduce the
amount of soil NO3-N within the soil profile through
growth from mid-September to chemical termination
of cereal rye in the spring.
Furthermore, cereal rye
reduced soil NO3-N levels
to less than those in a zero
control, where no fertilizer
N was applied (See figure next
page).
• The “Legacy N” concept must
be considered in future conversations on N loss reduction.
Results from this study have
shown that even when no N
fertilizer was applied, an equal

Average above-ground spring cover crop (CC)
biomass (top) and N uptake (bottom) for each
year. The odd number years precede a soybean cash
crop and the even numbered years precede a corn
cash crop. The blue line represents the number of
growing degree days (GDD) during the cover crop
growing season with a base temp of 32°F.

or greater mass of NO3-N was
lost via tile drain-age, relative
to the N fertilized plots.
• W hen considering the flowweighted NO3-N concentration of tile drainage water, the
non-fertilized zero control
was similar to the fertilized
treatment. This sustained level
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