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SITE SUMMARY

The research is conducted at the lowa State University Southeast
Research Farm (SERF) located near Crawfordsville, IA (Figure 1). The
site consists of Taintor and Kalona soils. There are eight research
plots with two replications for each drainage treatment.
Consequently, areas of individual plots range from 3 to 6 acres. In
order to prevent soil water flow from adjacent plots border tiles

are installed on each plot (these tiles are not monitored). All plots WATER MANAGEMENT PRACTICES

CHARACTERISTICS
- Drainage system installed in 2006
- Soil: Taintor and Kalona silty clay loams
- Rotation: Corn-Soybean

are designed to have a maximum drainage coefficient of 0.75 - Non-drained

inches/day. - Conventional Drainage (depth 4 feet, spacing 60 feet)
- Controlled Drainage (depth 4 feet, spacing 60 feet)

Shallow and controlled drainage plots represents drainage water - Shallow Drainage (depth 2.5 feet, spacing 40 feet)

management. The controlled drainage boards are typically
removed in mid-April prior to planting to allow free flow to reduce MEASUREMENTS IN DATABASE
the height of the water table for improved trafficability. The boards DRAINAGE SYSTEM
are placed after planting. - Tile Flow (2007-2017)
- Tile Water Quality: Nitrate-N (2007-2018), Reactive P
(2011-2018)
- Water Table Depth (2007-2017)
SOIL
- Soil Texture (2011)
- Soil Bulk Density (2001, 2013, 2015)
- Soil Water Retention: 0, 0.003, 0.05, 0.1, 0.33, 15 bars
(2011, 2013, 2015)
- Soil Moisture and Temperature (2011-2018)
- Soil Fertility: pH, Cation Exchange Capacity, Soil
Organic Carbon, Total N (2011, 2013, 2015)
- Soil Nitrate (2011, 2012, 2014, 2015)
CROP
- Crop Yield (2007-2018)
- Final Plant Population: Corn (2011-2015), Soybean
(2012-2015)
- Corn Biomass: Vegetative (2011-2015), Grain
(2007-2015), Cob (2011-2017)
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Figure 1. Map of site characteristics for controlled drainage site in lowa. WEATHER

- On-Site Precipitation (2007-2018)
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SUMMARY OF RESULTS

Over the eleven year study period, the conventional plots drained more water than the controlled and shallow plots (Figure2).
The controlled and shallow drainage plots reduced drainage by 52 and 53%, respectively. Since the drainage water
management treatments had little impact on nitrate-N concentration, the overall loss of nitrate-N was reduced by 53% and
41% by controlled and shallow drainage, respectively (Figure 3). In general, no significant differences were observed in corn
grain yields between drainage treatments but there was overall yield benefits of the drainage treatments compared to the
undrained treatments (Figure 4). Over the twelve year period there was approximately a 10 bushel/acre increase in corn yield
between the undrained treatment and the conventional drainage treatment. Consistent with corn yield increases with
drainage, we observed an increase in soybeans yields (~4 bushel/acre increase with conventional drainage compared to
undrained) (Figure 5). Of note in reviewing crop yield is crop planting occurred on the same date for all treatments and that the
undrained plots were adjacent to drainage plots such there is likely some drainage impact on the undrained plots. Because of
these reasons the potential yield benefits of the drainage systems are likely conservative.
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Figure 2. Annual drainage from 2007-2017 for drainage treatments.

Bars with same letter (or no letters) for the same year are not

significantly different at the P=0.05 level

Figure 3. Annual nitrate-N loss from 2007-2016 for drainage
treatments. Bars with same letter (or no letters) for the same year are

not significantly different the P=0.05 level
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Figure 4. Corn yield from 2007-2017 for drainage treatments. Bars with

same letter (or no letters) for the same year are not significantly

different at the P=0.05 level
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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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