Corn-Soy-Wheat Rotation Meets Proposed Numeric Nitrate Standard

Nutrient Standard and
River Nitrate

Our research group has sampled the Upper Embarras River at
Camargo, IL for over 25 years at the bridge pictured below.

The Upper Embarras River is considered a wadeable stream in the
North Ecoregion of IL; however, this photo was taken during a high flow
event when substantial nutrient and sediment loads were transported.
This watershed is 119,000 acres and is heavily tile drained. It is
approximately 90% row-crop agriculture, predominantly corn and
soybean fields.

Over the past 25 years, the average river N load = 3 million pounds,
which is about 27 pounds of N lost per acre per year for the entire
Upper Embarras River watershed.

Proposed Nutrient Criteria

Total Nitrogen (ppm)
North Ecoregion South Ecoregion

Numeric

3.979 0.901

Criteria

The Nutrient Science Advisory committee of the IL NLRS proposed a
numeric nutrient criteria for Total N of 3.979 ppm for wade-able
streams in the North Ecoregion of IL and 0.901 ppm for those in the
South Ecoregion.

Flow-Weighted Mean of Nitrate Conc.
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The average flow-weighted mean concentration of nitrate = 8.96 ppm
(orange line) during the past 25 years. The proposed numeric nutrient
concentration of about 4 ppm is the red line. This dataset
demonstrates the current reality of high stream nitrate concentrations
in East-Central lllinois and underscores the enormous challenge facing
the agricultural sector.

Note: The lowest flow weighted mean nitrate concentration was 5.7
ppm in 2010, due to little fall N application the previous year.
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Field Designh and Cropping Systems

This working farm in Piatt County compares 4 cropping systems:
corn-soybean-wheat/double-crop soybean with cereal rye after corn
vs. conventionally managed corn-soybean vs. continuous corn with and
without cereal rye (and has 6 woodchip bioreactors).

Below is tile NOs-N data from the 75 A field highlighted on the map above
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Following winter wheat production in 2014, tile samples were collected
beginning in the fall. Corn received 20 |bs of N/A as a starter and 160
Ibs/A as a side-dress. Winter wheat received 122 lbs of N/A, while
soybean or double-crop soybean received no fertilizer N.

2015 2016 2017 2018 2019
Crop Corn Soy Wheat/DC Soy Corn Soy
Yield (bu/A) 253 75 88/55 265 75
NO-N(PPM) 77 21 2.2 47 1.9

Crop yields have been excellent at this farm during the past 5 years.
Tile flow-weighted mean nitrate concentration was 7.7 ppm in the first
year of the study; but has been greatly reduced (1.9 ppm) under this
more diverse rotation.

This study demonstrates tile nitrate reductions of >50%, while
maintaining or improving yield and profitability.

'l'uunous

N Rate Trials

We established a N rate trial in the corn phases of the C-S-W and the
C-S rotations every year. Note: This research site accommodates each
crop phase of both rotations every year.
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To explain the extreme difference between the economic optimum N
rate between years, we look to monthly air temperatures.

Monthly Average Temperature

% We believe the warm winter of
m 2017

80 R 2017 greatly enhanced soil N
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” Akﬂxg;;ﬁ“@'w (reducing the need for
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:( the cold winter of 2018

. suppressed mineralization,
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additional N.
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Our data suggests that substantial
amounts of nitrate can be lost to tiles
after soybean via soil N mineralization
during the non-growing season. Winter
wheat reduces tile nitrate by

intercepting and utilizing mineralized N.

Cereal rye after corn is an excellent
scavenger of N and can greatly
reduce tile nitrate concentrations.
This significantly reduced tile nitrate
concentrations in 2016 and 20109.

Summary

* This research demonstrates proof of concept that we can
greatly reduce tile nitrate loads by coupling the carbon and
nitrogen cycles through a more diverse rotation and the use
of cover crops.

* |n addition, this study documents the quick response time of

tile nitrate to management and suggests long lag times are
not an issue.



