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Discovery Farms is a farmer led water quality research and educational 
program, provides credible research, and communicates results



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)



AgWaterExchange.com WaterWayNetwork.org





www.discoveryfarmsmn.org

Resources Page

















No-till corn-soybean management works well for this soil and climate

Year Crop County Average 
Yield (bu/ac)

Spring Creek 
Farm Yield 
(bu/ac)

2011 Corn 131 200
2012 Soybean 37 48
2013 Corn 125 169
2014 Soybean 28 52
2015 Corn 173 190
2016 Soybean 46 66



Annual surface runoff amounts were like other locations and farming systems

11% of precipitation left as surface 
runoff

Surface runoff occurred on 12 days 
per year

Even with high infiltration rates still 
periods of the year where runoff 
happens!

57% during frozen soil



The amount of annual precipitation had little impact on the amount of annual 
surface runoff

Why is this?

Precipitation timing 

Precipitation intensity



The amount of annual precipitation had little impact on the amount of annual 
surface runoff
Precipitation timing Precipitation intensity



The no-till planting system was very effective at reducing soil losses



Phosphorus losses from agricultural fields is traditionally thought to be mostly 
sediment bound

Soil Loss Phosphorus Loss 

Total Phosphorus = Particulate P (soil bound) + Dissolved P

Soil Loss Phosphorus Loss

Best management practices to reduce soil loss can increase the risk of dissolved 
phosphorus loss



Total phosphorus losses were like other sites because of increased dissolved 
phosphorus losses

Total Phosphorus at Spring Creek Farms 
was similar to conventionally tilled 
systems

Even though soil loss was much lower

Increase in dissolved phosphorus



Most of the phosphorus lost in no-till planting systems is in the dissolved form

Conventional till systems: 40% DP, 60% PP

Higher DP losses originate from higher residue 
systems and stratified soil phosphorus

No-till systems: 60% DP, 40% PP



Most of the phosphorus lost in no-till planting systems is in the dissolved form

High Residue

Higher Risk of DP



What can be done to combat both risk of soil loss and dissolved phosphorus 
loss?

The key is to balance soil disturbance and fertilizer and manure incorporation

Match tillage/incorporation to landscape



Timing of fertilizer applications matters

Split applications mean more applications

↑ This is a totally revolutionary thought 
(this is sarcasm)

Great for spreading out nitrogen loss 
risk

However need to be aware of field 
and weather conditions with each 
application

This event altered products and 
timings of splits for Spring Creek 
Farms



Agricultural management and water quality complemented (and still 
complement) each other at Spring Creek Farms because of the thoughtful 
uses of conservation and nutrient management practices

Tim Radatz
radatz@mawrc.org
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