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Managing Water for Tomorrow’s Agriculture

IN-RANDOLPH

Controlled Drainage

Jane Frankenberger, Laura Bowling, Eileen Kladivko

SITE SUMMARY

The Davis Purdue Agricultural Center (DPAC) is located near
Farmland, IN (Figure 1). The site consist of silt loam and silty
clay loam soils (Blount, Condit, Glynwood, and Pewamo).
The overall elevation difference across the field is
approximately 10 feet with an average slope of less than 1%.

There were 4 research plots, each approximately 9 acres in
size, with two replications for conventional drainage and
controlled drainage treatments.

The tile drainage system was installed in the fall of 2004
based on a depth of three feet and spacing of 45 feet. Each
treatment is drained by a 6-inch sub-main that connects to
an 8-inch main that outlets to a county main near the
northwest corner of the field.
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Figure 1. Map of Controlled Drainage site characteristics in Indiana.
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CHARACTERISTICS
- Drainage system installed in 2004

- Soil: Blount, Condit, and Glynwood silt loams,
Pewamo silty clay loam
- Rotation: Corn-Soybean

WATER MANAGEMENT PRACTICES
- Conventional Drainage (depth 3 feet, spacing 45 feet)

- Controlled Drainage (depth 3 feet, spacing 45 feet)

MEASUREMENTS IN DATABASE

DRAINAGE SYSTEM

- Tile flow (2006-2017)

- Concentration of Nitrate-N (2006-2017),

- Soluble reactive phosphorus, Total phosphorus
(2012-2017)

- Water table depth (2006-2017)

CROP

- Crop Yield: Corn (2005-2010, 2012, 2014, 2016), Soybean
(2011, 2013, 2015, 2017)

- Final Plant Population; Biomass, Total N, and Total C:
Vegetative, Grain, Cob (2012, 2014)

SOIL

- Soil moisture and temperature (2011-2017)

- Soil Texture, Infiltration Rate (2011)

- Soil Fertility: pH, Cation Exchange Capacity, Soil Organic
Carbon, Total N (2011, 2013, 2015)

- Soil Nitrate and Ammonium (2011, 2012, 2013, 2014, 2015),
Bulk Density, Water Retention: 0, 0.003, 0.05, 0.1, 0.33, 15
bar (2011, 2013, 2015)

WEATHER

- Precipitation, Air Temperature, Relative Humidity, Solar

Radiation, Wind Speed and Direction (2005-2017)
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SUMMARY OF RESULTS 250

CROP YIELD 200
Controlled drainage increased the 9-year average corn yield
by 2.3% (Figure 2). Classifying the years by wetness clarified
that controlled drainage increased yields in the dry years even
more, by 5.9%. Mean soybean yield was not significantly
different between free and controlled drainage over 4 years.
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Nitrate-N concentration and drain flow were measured for 11 2005 2006 2007 2008 2003 2010 2012 2014 2016
years. Figure 3 shows the concentration and drain flow for Figure 2. Corn yield was 2.3% higher on average under controlled drainage
each month, averaged over all 11 years. Concentration was than free drainage.

consistently highest in June (12 mg/L) and drain flow is

highest in March. Controlled drainage had the most impact Nitrate-N concentration Drain flow

during high flows in late winter and spring. Annual loads were I Free Controlled ®—Free ©— Controlled
determined by combining daily drain flow and concentration,
and are shown in Figure 4. Controlled drainage reduced
nitrate-N load by 37% on an annual basis, from an average of
26 Ibs N/acre to 17 lbs N/acre.
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Total and dissolved reactive phosphorus were measured for 5
years and were not significantly different under free and
controlled drainage (Figure 5).
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These results showed that controlled drainage is a reliable
practice for reducing nitrate loads from subsurface drains,
mainly due to the reduction in flow.

Figure 3. Nitrate-N concentration and drain flow by month, averaged over all
11 years. Depth of drain flow in inches is calculated by dividing flow volume
by the area of the plot.
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Figure 5. Total phosphorus loads were not significantly different Figure 4. Nitrate-N loads were 9 Ibs/acre (37%) lower under controlled
under controlled and free drainage in 5 years of measurement. drainage than free drainage over the 11 years of measurement.
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Data Access
Data from this site are available through the USDA National Ag Library Ag Data Commons repository (https://doi.org/10.15482/USDA.ADC/1521092) or the interactive website

at lowa State University with visualization and querying capabilities (https://drainagedata.org).
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