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2 million acres of
irrigation, accounting for
70% of consumptive water
use in the state (DNRC,

2015)
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Irrigation and Nitrate Leaching Risk
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How does temporal variability in soil structure and nitrate concentration
control deep percolation and leaching risk through the growing season?



Location- Fairfield Bench

Fairfield Bench

Muddy Creek




Methods- Field
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Licors and ET Data Sources
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Results- Temporal Variability and Cracking
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Infiltration Rate (inches/hour)
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Hydrus 1D Modeling Approach
o 00

‘ ‘ Tilled Surface Cracked Surface
SOil ‘ Parameters Pa rameters
Matrix/Slow
Movement: -—
* = & .
Water retention — 22'}“" = _-_Fl : :
and saturated , >Aggregate Flow Deep Soil Deep Soil
hydraulic L 7= Parameters: Parameters:
conductivity (6 — Static Static
- = : i
parameters) /i :
=
Macropore Flowl»‘l'-,‘»g =
Aggregate- \ Run Early Run Late
Macropore / Season Model Season Model
Interface (5 Macropore/Fast Movement, described by:
parameters) Water retention and saturated hydraulic

conductivity (6 parameters)



Modeled Deep Percolation
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Nitrate Patterns
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Nitrate Conc. (mg L")

Leached Nitrate (kg day)

Nitrate Leaching Risk

2023 Cumulative Nitrate
Leaching: 0.5-3 kg/ha
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Discussion and Takeaways

 Seasonal development of soil cracks results in variable deep
percolation risk throughout the growing season.

* Nitrate leaching is possible, with specific periods of highest
leaching risk depending on irrigation scheduling and fertilizer
management.

e Licor-710 data shows good agreement with data sources such as
Mesonet weather stations and OpenET, suggesting tools for
understanding crop water use and scheduling irrigation are
available.
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Standard Irrigation Sites Weather and Irrigation
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Fairfield 24 inch Nitrate Timeseries
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F113 Nitrate 60 cm Time Series
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