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Glaciation/Tile Drainage/Nitrate Loss

Reference: Mickelson and Colgan (2003)
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Tile drainage created fertile crop land

Tile drainage is a prerequisite for high yields;
however, tile water carries nitrate.
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Dissolved P Concentration (Camargo IL)
Average Total P Loss = 0.80 Ib/Alyr

6 of 8 flow events with greatest DRP were snowmelt events;
11/17/09 and 1/1/19 were rain events on unfrozen soils
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C-S-W vs. C-S
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in 2014 for in 2015 for
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C-S Methods

C-S with both phase of the rotation every year.

No cover crops

Conventional tillage (fall and spring)

Corn N =180 Ibs/A in the fall (if possible) or all spring

preplant
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Nitrate-N (ppm)

Tile Nitrate 2015 and 2016
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Nitrate-N (ppm)

Tile Nitrate 2015-2017
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Field Design and Crop Rotation

Wheat Wheat
on west side on east side
in 2014 for in 2015 for
tiling tiling
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Planting Soybean “Green”
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Photo by Mary Auth


















Red clover seeded into wheat
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Cover Crop Biomass Biomass

(August) )
Tons/A Ibs/A
Red Clover 2.10 135
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Cereal Rye after Red Clover
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Cover Crop Biomass Biomass

(Spring) )
Tons/A lbs/A
Cereal Rye 0.61 33
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What caused the problem?

» Huge cover crop biomass (Z soil temps.)
* Poor quality biomass (y immobilization)

* Too much volunteer wheat (allelopathy)
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Crop Yields and Tile Nitrate

C-S-W | 2015 | Cover | 2016 | Cover 2017 | Cover | 2018 | Cover | 2019
W-1 Corn CR Soy - Wheat/Soy Corn CR Soy
Yield 253 75 98/55 265 75
Tile N 7.7 2.2 2.2 4.7 1.9
W-2 Soy - Wheat | RC/CR Corn CR Soy - Wheat/Soy
Yield 83 101 259 97 102/?7?
Tile N 3.8 2.3 7.5 6.7 8.2
W-3 Wheat R/IT Corn CR Soy Wheat/Soy - Prevent
Yield 77 206 80 88/52 -
Tile N 7.3 0.8 1.2 8.7 7.0
C-S
E-1 Corn - Soy Corn - Soy
Yield 219 79 271 83
Tile N 7.2 5.0 9.4 7.8
E-2 Soy - Corn Soy Corn
Yield 86 242 86 221
Tile N 7.0 7.3 5.8 12.1
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Tile Nitrate from C-S
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Longer rotation (C-S-W) tightens N cycle;
greatly reducing tile nitrate

Wheat takes up mineralized N
following soybean production.

Soil system may be C-limited
following soybean production.

Cover crops inserted into C-S-W

« Radish and turnip nearly eliminate tile nitrate (<1 ppm for 4 months)

« Cereal rye after corn reduces concentration below 2 ppm (again)
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Tile Nitrate Concentration
(Effect of previous crop)

Nitrate-N Concentration (ppm)
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Proposed Remedy for N
In Drain Tiles

“Keep growing roots present in the soll as long and as
extensively as possible to seize upon the N (and other
elements as well) which will otherwise be washed out
of the soll, and to store it up in insoluble forms, ready
for the needs of future crops.”

Quote from an article in Science by H.P. Armsby in
1884.
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