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Discovery Farms® is a farmer led water quality research and 

education program

• Farmer led in all aspects

• Credible, unbiased research

• Effective communication of results



Combined WI and MN dataset provides greater information

Tile Drainage

(2004-2017):

82 site years

16 sites

11 farms

Tile Drainage

(2018-2019):

105 site years

53 sites

38 farms



Discovery Farms NRCS-CIG Tile Project in MN and WI (2018-2020)

Determine if intensively monitored tile 

sites can be complemented by lower 

intensity monitoring

Provide tools for farmers and advisors 

to diagnose and treat fields with high 

nutrient loss through tile drains

Understand the link between soil health 

and tile drainage



Three levels of monitoring

8 Intensive

20 Intermediate

20 Basic
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Water transport from surface to tile in frozen soil conditions



Macropores can provide a main transport pathway to tile 

- Macropores -Preferential flow paths

can be well developed

▪ Earthworm burrows

▪ Root channels

▪ Shrinkage cracks

▪ Structural porosity Dyed 
burrows

Dyed  crack face

0 -

1 -

2 -

Depth (feet)Open crack

Lateral movement zone

(Shipitalo et al., 2004)



Water can move rapidly from surface to tile in long-term notill
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Soil test phosphorus levels in the top of the soil profile influence 

both surface and tile water dissolved phosphorus concentrations



Manure application method and manure consistency impact the 

potential for manure transport to tile drains

> 5% solids – low potential

< 2% solids – high potential

Pre-tillage or application methods 

to disrupt macropores



Soil conditions, manure application rate and weather also factors in 

manure transport to tile drains 

• Dry soils may be as challenging as saturated soils

• Reduce rates or split applications

• Monitor weather forecast prior to applications

• Runoff Risk Advisory Forecast

http://www.manureadvisorysystem.wi.gov/runoffrisk/index

http://www.manureadvisorysystem.wi.gov/runoffrisk/index


Tile blowouts provide direct conduit from surface to tile



For more information:

http://www.uwdiscoveryfarms.org/on-farm-projects/tile

https://fyi.extension.wisc.edu/drainage/

https://fyi.extension.wisc.edu/drainage/

