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What Are Discovery Farms?

The Discovery Farms
Program will develop
on-farm and related
research to determine
the economic and
environmental effects
of Best Management
Practices on a diverse
group of Wisconsin
farms;

DISC.VERY

......... ity of Wisconsin - Madison science for a changing world




D I Scove ry Fa r m S Surficial deposits of Wisconsin
Tile Research

A - Kewaunee County
Two tile line sites
(2004 — 2009)

B - Manitowoc County
Two tile line sites
(2004 — 2007, 2007 — 2011)
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C - Waukesha County |l

Two tile line sites
(2004 — 2009)
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Tile line water monitoring




Surface runoff monitoring
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Surface and Tile Runoff Under
Snowmelt Conditions

Surface Water and Tile Runoff
Snowmelt 2005
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— Surface-Water Flow

(o2}
o

Air Temperature, Degrees

—Tile Flow
Air Temperature
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Tile flow began before surface flow

Relative volumes of water flowing in surface and tile were
similar for this snowmelt period
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Efficiency of tile water removal

Surfaceversus Tile Discharge
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Water Budget

B Surface Runoff @ Tile Flow




Surface & tile nitrogen loss

Bl Surface Runoff
@ Tile Flow

Farm A FarmB Farm C
Tile: Tile: Tile:
62 Ibs/acre/year average 10 Ibs/acre/year average 34 Ibs/acre/year average
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13 Ibs/acre/year average 3 lbs/acre/year average 5 Ibs/acre/year average




Surface & tile loss timing

Total Nitrogen

Surface

Frozen Non-frozen

Farm A 57% 43%
Farm B 42% 58%
Farm C 16% 84%

Tile

Frozen Non-frozen

52% 48%
46% 54%
24% 76%




Surface & tile loss speciation

Nitrogen Speciation

Surface Tile
Nitrate Ammonium Organic Nitrate Ammonium Organic

Farm A 45% 18% 37% 93% 2% 5%
Farm B 20% 38% 41% 50% 18% 32%
Farm C  22% 17% 61% 94% 1% 5%




The “Perfect Storm”
tile nitrogen losses

Tile flow events, nitrogen applications and cropping history
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The “Perfect Storm”
tile nitrogen losses

Tile nitrogen concentrations in various forms

Total N
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The “Perfect Storm”
tile nitrogen losses

Tile nitrogen yield in various forms
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The “Perfect Storm”
tile nitrogen losses

Tile Surface
Total (Ibs/acre) WY05 WY06 WYO7 WY05 WY06 WYO07

Total Nitrogen 146 990 350 195 10.7 3.7
Nitrate 3.2 95.1 34.0 0.2 4.3 2.3
Ammonium 7.1 (g <0.1°g #1368 0.4 <0.1
Organic Nitrogen 4.3 3.6 0.9 5.5 6.0 1.3

WY = Water Year (October 1 through September 30)




Environmental Risks of Tiles
- Macropores -

Preferential flow

= Earthworm
burrows

= Root channels

= Shrinkage cracks

= Structural porosity

Credit: John Panuska




Soil drying and crack formation
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Factors Influencing Manure
Contamination of Tile Lines

Consistency of manure:

= 0-2% solids: high risk

= 2-5% solids: moderate risk
= > 590 solids: low risk

Application rate

Tillage / manure incorporation

Soil moisture content / tiles flowing
Frozen solls
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www.uwdiscoveryfarms.org




