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SITE SUMMARY

The research was conducted on a private farm located near
Novelty, MO. The soil series was Wabash silty clay which is a poorly
drained floodplain soil. There were 12 research plots with two
replications for each treatment:

- 4 plots with no drainage

- 4 plots with conventional drainage (tile lines installed at a depth
of 3 feet and a spacing of 20 feet)

- 4 plots with controlled (or managed) drainage (tile lines installed
at a depth of 3 feet and a spacing of 20 feet)

Size of individual plots were 1.7 acres. All plots were designed to
have a maximum drainage coefficient of 0.5 inches/day.

The experiment was arranged in a two by two-factor randomized
complete-block design with two replications. Treatments included
drainage in combination with N fertilizer sources. Management
decisions regarding when to add slides to the water level control
structures with managed drainage plots were made based on field
observations of soil moisture, air temperature, and anticipated
precipitation. Slides were removed from the water level control
structures during periods when drainage was required to reduce
soil moisture conditions to allow for timely field operations or
improve plant growth conditions.

CHARACTERISTICS

- Drainage system installed in 2009
- Soil: Wabash silty clay

- Rotation: Continuous Corn

WATER MANAGEMENT PRACTICES

- Non-drained

- Conventional Drainage (depth 3 feet, spacing 20 feet)
- Controlled (or managed) Drainage (depth 3 feet,
spacing 20 feet)

MEASUREMENTS IN DATABASE
DRAINAGE SYSTEM

- Tile Flow (2010-2013)

- Nitrate-N load (2010-2013)
CROP

- Crop Yield and Grain Moisture (2011-2013)
SOIL

- Soil Fertility: pH, Cation Exchange Capacity,

Neutralizable Acidity, SOM (2010-2013)

- Soil Nitrate and Ammonium (2010-2013)
WEATHER

- On-Site Weather Station: Precipitation (2010-2013)

Figure 1. Picture of controlled drainage plots at MO-KNOX3 in Missouri.
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SUMMARY OF RESULTS

CornYield

Poorly drained soils located in Missouri river bottoms have not
traditionally been tile drained due to high clay contentin the
surface soil layers and low overall soil hydraulic conductivity. A
combination of increased land and corn grain prices along
with increased variability and intensity of rainfall have
stimulated interest in the region to utilize managed subsurface
drainage (MD) to increase yields. This research determined the
effect of subsurface tile drainage systems [no drainage (ND),
free drainage (FD), and MD] and N fertilizer source
(polymer-coated urea [PCU] or non-coated urea [NCU]) on corn
yield in a poorly drained river bottom soil. Abnormally dry
growing seasons in 2011 to 2013 likely limited N loss, plant N
uptake, and the subsequent yield response to PCU and
drainage. Applications of PCU did not impact corn yield
regardless of the presence or absence of drainage. Increased
corn yields with MD compared to FD were not observed over
the 3-yr study. Subsurface drainage (FD or MD) increased yields
up to 13% compared to ND in 2012 during an extreme drought
(Table 1). Poorly-drained river bottom soils in the Midwest
typically have saturated soil conditions for an extended period
of time after corn emergence regardless of whether high
amounts of rainfall were received due to the low landscape
position and temperature. The presence of drainage may have
promoted deeper root development compared to ND and
improved water use efficiency during the dry summer months
which may explain the increased yield production with
drainage in 2012.

Water Quality

Poorly-drained, river bottom soils can be high corn yielding
environments, but saturated soil conditions often reduce corn
yields. Wabash soils located in river bottoms in northeast Missouri
have not been traditionally tile drained due to high clay content
which requires narrow tile drain spacings. Increased land prices in
the region have increased interest in tile draining poorly-drained
bottom land soils to increase corn yields which could have a
deleterious effect on water quality. The objectives of the
three-year study were to determine whether use of managed
subsurface drainage (MD) in combination with a controlled
release N fertilizer could reduce the annual amount of nitrate-N
loss through tile drainage water compared to free subsurface
drainage (FD) with a non-coated urea application. Annual
nitrate-N loss through tile drainage water with FD ranged from 25
to 80 Ibs/acre. Nitrogen fertilizer source did not affect nitrate-N
loss through tile drainage water, which was likely due to limited
corn uptake over the three-year study due to adverse weather
conditions. Averaged over three years, MD reduced tile water
drained 52% and nitrate-N loss 29% compared to FD. Reduction in
nitrate-N loss through tile drainage water with MD compared to
FD was due to reduced tile flow during the non-cropping period.
Annual flow-weighted mean concentration of nitrate-N in the tile
water was 5.8 ppm with FD and 8.1 ppm with MD. Tile draining
river bottom soils at this location for continuous corn production
may not pose a health risk over the evaluated duration.
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Figure 2. Map of controlled drainage site in Missouri.

Figure 3. Elevated monitoring equipment to avoid damage and
malfunction during flood events.
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Table 1. Corn grain yield response to drainage treatments by year. Data were averaged over N source.

Drainage'
Year ND FD MD
bu/acre LSD (P=0.10)
2011 197 197 196 NS
2012 92 104 105 10
2013 134 143 142 NS

Table 2. Effect of drainage water management system on tile water drained, NOs-N loss through tile water flow, and flow-weighted
mean concentration of NOs-N averaged over three years.

t Abbreviations: FD = free drainage; LSD = least significant difference; MD = managed drainage; NS = not significant. ¥ FD period
represents the period of time that tile flow was not restricted with MD, while MD period represents the period of time when tile flow
was restricted with MD. § Cumulative or annual represents the period of time from application of N at planting until the application
of N in the following year. 1 A single asterisk following an LSD value represents a P-level of 0.05 and no asterisk represents a P-level of

0.10.
Tile water drained” NOj -N loss through tile water Flow-weighted mean
Drainage FD period® MD period Cumulative® FD period MD period Cumulative FD period MD period Annual
mm kg NO;-Nha™ mg NO;-NL™
FD 407 612 1020 25.9 254 51.1 5.9 4.7 5.8
MD 404 84 487 28.7 7.8 36.5 6.1 10.6 8.1
LSD' NS 112° 85" NS 8.6 122 NS 3.0° 1.8
=

Figure 4. A lift pump was installed to provide an outlet for drainage water during flooding conditions. Water was pumped from the field over the levee to the
roadside ditch.
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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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