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This research investigates conservation practices of

• no-till
• a winter cereal rye cover crop, and
• no-till + a cover crop

This was a plot-scale design in North
Central Iowa where each plot individually
drains to a collection system and is
monitored for nitrate load and
concentration. Plots were in a cornsoybean rotation, and 4 replications of
both crops were present every year.

and their impact on water quality after 10 years.

Treatment effect changes after 5 years
Nitrate loss in the upper Midwest is controlled by a combination of things: amount of drainage, crop rotation,
microbes that facilitate mineralization which are controlled by temperature and moisture, N inputs from fertilizer
and organic matter. The goal for in-field N management is to synchronize inputs and outputs.
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Cover crops should perform similarly in
a tilled or un-tilled system in terms of
scavenging for excess N. Cover crops did
not consistently impact concentration or
loading in the first 5 years, but they did
improve water quality consistently in the
last 4 years. This further supports the
hypothesis the transitioning to no-till in
the first 5 years reduced mineralization
and available N, so there was less N for
the cover crop scavenge.
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Cover crops improve N synchrony because
there is now a living cover to scavenge for
excess N. The addition of cover crops with a
chisel plow consistently decreased nitrate
loading and concentration, but to a lesser
extent in the last 4 years. We hypothesize this
could be due to drainage timing and less
consistent cover crop growth, especially in the
corn. In addition, tillage occurred in the fall in
the first 5 years, and in the spring in the last 4
years, which could stimulate mineralization in
the spring when the cover crop is dead.
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No-till does not predictably alter
the N cycle. In this study it did
reduce nitrate loading and
concentration, and we hypothesize
it is due to reduced mineralization
throughout the whole study, but
more in the first 5 years. In the last
4 years, there could be more similar
mineralization between no-till and
chisel plow due to changes in
microbes, organic matter, or
weather.
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