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We Losing Fertilizer

Down the Drain?
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What happens to the
fertilizer that you apply?
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Minnesota farmers are installing tile
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Nitrogen and phosphorus
move differently in the soll




Nitrogen Cycle

Manure or
organic matter Synthetic
Fertilizer or
Urea

Proteins




Measuring on-farm nitrogen
cycl i1l ng: MI n n e
Drainage Plots




MI nnesotaodos Cool est

A Four large (15 ac) plots

A Tile installed 3 feet deep and
50 feet apart

A Silty clay loam soil
A Farmed as one unit

A Wheat-Soybean rotation with
sugarbeets in 2024, back to
wheat in 2025




MI nnesotaos Cool est

A Research

I Measure surface runoff,
tile discharge, and nutrient
concentrations

I Multiple large plots

I Farmed commercially on
station

A Outreach
I Highly visible, easily
accessible location

I Place for discussion with
growers AND the public




Two extreme years: 2020 and 2021
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N Losses by Pathway

Tile +
Uptake Denitrification Surface Total
el
N\
o
O
\)‘\C“a\(\e

18










Soybean and Wheat Yields ( bu/ac)

2020 2021
Soybeans Wheat
Drained 40 54
Undrained 34 58




N uptake (Ib/ac) estimated from yields

2020 2021 Total

Soybeans Wheat
Drained 129.3 65.7 195.0
Undrained 108.3 72.0 180.3
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N Losses by Pathway

Uptake Denitrification  Tile+Surface Total
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N loss In tile discharge and runoff (  Ib/ac)
Note: 170 Ib N/ac applied in wheat years

0
2020 2021 Total (% of
applied)
Soybeans Wheat
Drained 0.7 0 0.7 (<1%)
Undrained 0 0 0 (0%)




N Losses across 2 Extreme Years
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Wet July (2020): Drained > Undrained

Denitrification Uptake Surface+Tile Total Loss
120 125 |b ac?
108 113 Ib ac?




Extreme drought: Drained < Undrained

Denitrification Uptake Tile+Surface Total
71 76 b ac
80 86 Ib ac




N Losses across 2 Extreme Years

Uptake Denitrification  Tile+Surface Total
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Two-Year Average (Ib N/ac):

Tile +
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Havenot seen dramati c
since 2020, but have had less rain

2020 2021 | 2022 | 2023 2024 2025

Soybean | Wheat | Soybean | Wheat Sugarbeet Wheat

---------------- Yield (bufac) -+rrrrrrs | 128 si%iojgé Borme
Drained 40 A 54 B 39 86 33.5(17.4% A 94
Undrained 34 B 58 A 40 88 34.6|17.0% B 92




Wheat years corresponded with drier years
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Nitrate loss Is strongly tied to total rainfal
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Controlled Drainage
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Pease et al. (2018), Helmers et al. (2022), and Youssef et al. (2023)



If you have a lift
station, you can
Implement
controlled drainage
by switching the
pump off or to
manual




