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Upcoming Nitrogen and Nutrient Management Conferences



Discovery Farms is a farmer led water quality research and 
educational program, provides credible research, and 
communicates results
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Edge-of-field surface runoff and tile drainage data is collected 
365 days a year

Flow   ●   Sediment Nitrogen  ●  PhosphorusWeather  ●  Soil 

Flow Volume X Concentration (ppm) = Loss (lb/ac)





Where are we now?
• 5 Core Farms
• 10 monitored watersheds
• One farm: 12 years (WR1)
• Two farms: 6 years (MC1 & RW1)
• Two farms: 1 year (WA1 & ST2)
• Nine retired farms

• 3 years: RO1
• 6 years: CH1, WI1
• 7 years: BE1, GO1
• 8 years: DO1, NO1W
• 9 years: RE1, ST1



Runoff – All Sites/Years
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Timing of Runoff

• 83% of surface runoff 
occurs from March through 
July

• 70% of Tile Drainage 
occurs from March through 
July
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Soil Loss – All Sites/Years
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Timing of Soil Loss
May and June: 
Combination of vulnerable 
fields and intense storm 
events.
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Phosphorus – All Sites/Years
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Nitrogen – All Sites/Years
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Nitrate vs. Drainage

• For every 1-inch of drainage, there are about 4 lbs/ac of nitrate loss.

y = 3.6434x + 0.5889
R² = 0.7135

0

20

40

60

80

0 2 4 6 8 10 12 14 16 18 20

N
itr

at
e 

Lo
ss

 (l
b/

ac
)

Drainage (inches)

Nitrate-Nitrogen vs. Drainage
82 site years, 15 Edge of Field sites, WY2011-WY2023

Discovery Farms 
Minnesota



Interpreting tile nitrate concentrations

Source: Interpreting Nitrate Concentration in Tile Drainage Water, Purdue Extension, Purdue University 



Managing tile nitrate – proper nitrogen management



Practices we are currently collecting data on

• Cover crops impact on water quality and agronomics
• Redwood County (started 2017)

• Corn/soybean rotation with cover crops
• Paired basin approach
• 2017-2020 Calibration period
• 2020-present – Treatment period

• Stearns County (started in 2022)
• Corn/soybean/wheat rotation with covers for forage
• Paired basin approach
• 2023-present Calibration period



Cover crop impacts on water quality and agronomics
• Redwood County

• Strong calibration – should be able to test differences in flow/nitrogen, phosphorus and 
sediment will be more challenging

• Issues
• Establishment of cover crop
• Lack of rainfall in the treatment period (2021-2023)

05/05/2105/05/21

RW1S – No CCRW1N – Cover Crop



Practices we are currently collecting data on

Controlled Drainage
• Waseca County – Farmamerica
• Mission of Farmamerica -To 

connect Minnesotans to the 
evolving story of agriculture 
through hands-on educational 
experiences, partnerships, and 
community engagement.



Controlled Drainage Waseca County

• Started in 2023
• Corn / soybean
• Strip till
• Paired basin approach
• 4 monitored basins – 2 will be 

controlled and 2 will not be 
controlled









Tim Radatz - radatz@mawrc.org

www.discoveryfarmsmn.org
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