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SITE SUMMARY

Two research plots were established in a 91-acre field near Tracy,
Minnesota. The field was drained in 2005 and consists predominantly
of poorly drained Havelock loam soil. The drainage system was
installed at 4 feet deep with 50-foot spacing between laterals. The
controlled drainage management plot was 54 acres, and the
conventional drainage management plot was 37 acres. Each
management plot included a manually operated water table control
structure (AgriDrain) that included a stilling well to measure drain flow.

For controlled drainage, the outlet level was lowered in spring and fall
to allow for field operations. Following spring field operations the
outlet was raised to capture and store water for later in the growing
season.

Drain flow was measured continuously using flow meters and data
loggers. ISCO samplers collected water quality samples from drain flow
following a flow-based composite sampling approach. Baseflow grab
samples were also collected once per week.
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Figure 1. Plot map of water management treatments at MN-Redwood 1.
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CHARACTERISTICS

- Drainage system installed in 2005
- Soil: Havelock clay loam

- Rotation: Corn-Soybean

WATER MANAGEMENT PRACTICES

- Conventional Drainage (depth 4 feet, spacing 50 feet)

- Controlled Drainage (depth 4 feet, spacing 50 feet)

MEASUREMENTS IN DATABASE
DRAINAGE SYSTEM

- Tile Flow, nitrate-N concentration and nitrate-N load

(2006-2017)
- Water table depth (2015-2016)
CROP
- Planting, hybrid, field management (2006-2017)
- Crop Yield (2006-2007, 2009-2017)
- Final Plant Population (2012-2015)
- Grain moisture (2016-2017)
- Biomass: Vegetative, Grain, Cob (2011-2015)
- Nitrogen and Carbon: Vegetative, Grain, Cob (
2012-2015)
SOIL
- Soil Moisture (2012-2017)
- Soil temperature (2012-2013)
- Soil texture (2011-2015)
- Sand, silt, clay percentage (2011)
- Bulk density, matric potential, water content, pH,
CEC, SOC, total N (2011, 2013, 2015)
- NO3 concentration (2012-2015)
WEATHER
-Precipitation, Relative humidity, Air Temperature,
Solar Radiation, Wind Speed, and Direction
(2011-2015)

USDA This material is based upon work that is supported by the National Institute of Food and Agriculture , U.S. Department of Agriculture , under award number 2015-68007-23193 , "Managing Water for Increased Resiliency of Drained Agricultural

=20
R

Unte e Deptrrt o s Landscapes", http://transformingdrainage.org. Any opinions, findings, conclusions, or recommendations expressed in this publication are those of the author(s) and do not necessarily reflect the view of the U.S. Department of Agriculture.
vt



SUMMARY OF RESULTS o

PRECIPITATION

Annual precipitation was below the long-term mean for five of the
nine years reported (Figure 2). One year, 2010 was above average.
The data indicate that drainage from the controlled drainage
treatment was always less that the conventional free drainage
treatment. There was no drainage record in 2011 and very little in
2012 due to on-going drought conditions.
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The data indicate that the nitrate load for the controlled drainage T
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treatment was always less that the conventional free drainage
treatment (Figure 3). Although not shown, the majority of drain
flow occurs between April and August. Mean flow-weighted

Figure 2. Annual precipitation and drainage discharge from controlled and
conventional free drainage between 2006 and 2014.
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2010 (Table 1). After two years of moderate drought, results

showed that nitrate concentrations in 2013 were more than two %
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systems, primarily due to the reduction in drain flow.

Figure 3. Annual nitrate load from controlled and conventional free drainage
between 2006 and 2014.

Table 1. Statistics for annual flow-weighted NO3-N concentration based on weekly paired data; Wilcoxon signed-rank test.

2006 2007 2008 2009 2010 2011 2012 2013 2014

mg/L
Free Drain, Mean 7.859 8.862 7.888 6.502 7.975 14.756 20.619
Ctrl Drain, Mean 7.442 7.323 1.841 1.725 3.636 27.885 8.354
Mean Difference 77% 73% 54% -89% 59%
p-value @ 10% Level 0.197 0.726 0.013  0.00036 0.00017 0.100 0.106
n 11 8 15 20 34 4 5

Table 2. Statistics for annual NO3-N load based on weekly paired data; Wilcoxon signed-rank test.
2006 2007 2008 2009 2010 2011 2012 2013 2014

kg/ha
Free Drain, Mean 1.652 2.873 1.182 0.101 1.540 6.922 4.608
Ctrl Drain, Mean 0.566 1.667 0.521 0.064 1.152 4.204 3.250
Mean Difference 66% 42% 56% - 25% 29%
p-value @ 10% Level  0.009 0.014 0.050 0.323 0.002 1.000 0.059
n 11 8 15 20 34 4 5
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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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