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SITE SUMMARY

The three Ohio Wetland-Reservoir Subirrigation Systems were installed during 1995-1996 in
Defiance, Fulton, and Van Wert Counties (Figure 1, 2). The predominant soil at each site
ranged from clay soils with very low hydraulic conductivity at the Defiance site to more
conductive clay loam soils at Fulton and Van Wert. At each site, 4-inch corrugated plastic 71\(\

subsurface drainage pipes were installed in between existing clay pipes at a depth of 2.5 to 3 71\47 OH-(I))I;EIﬁIl-\JII\-I.I(-:(I)Eg
feet beneath the soil surface, with final pipe spacing varying between 8 and 17.5 feet, \OH-VANWERT
depending on the predominant soil type (Box 1). Water control structures were installed
within each field to control drainage outflow and manage water tables during periods of
subirrigation.

The Defiance County site (OH-DEFIANCE2) had two, 2.7-acre subirrigated fields and 20 acres
of conventionally-drained cropland (Figure 3). Surface runoff and subsurface drainage were
funneled into a 0.30-acre wetland (185,000 gallon capacity). Water was then routed through
an adjacent concrete sump, containing two 1-hp submersible pumps, to a 0.39-acre
reservoir (780,000 gallon capacity). A 0.5-hp submersible pump located in a concrete sump
next to the reservoir supplied water to the subirrigated fields.

Figure 1. Location of the three Ohio

The Fulton County site (OH-FULTON) had two 20-acre fields, one that was subirrigated wetland-reservoir subirrigation systems.
and the other with only conventional, unrestricted subsurface drainage (Figure 3).
Subsurface drainage from both fields was routed by gravity to a 1.4-acre wetland
(1.0 million gallon capacity). Very little surface runoff entered this wetland. Water
transfer between the wetland and a 1.57-acre reservoir (2.3 million gallon capacity)
occurred via two submersible pumps (5-hp, 2-hp) located within a concrete sump
directly adjacent to the wetland. Both of these pumps could also be used for
directing water to the subirrigated field when needed. A stream between

the wetland and the reservoir provided additional subirrigation water 9/),
),
supply. . ), G
'\&& Ooo %.
The Van Wert County site (OH-VANWERT) had three 15-acre fields; gﬁo % ")6
two that were subirrigated, and one with only conventional o

subsurface drainage (Figure 3). Initially, surface and subsurface
drainage from all three fields were routed, via two 1.5-hp
submersible pumps contained in a concrete sump, to a
wetland (1.95 acre, 2.3 million gallon capacity) and then an
existing pond (3.0 acre, 3.4 million gallons). In the summer of
2003, the wetland was converted to a wetland/reservoir
complex comprised of a 0.9 acre of wetland (1 million gallon
capacity) and a 2.1 acre reservoir (7.5 million gallon capacity). Figure 2. Diagram of a wetland-reservoir subirrigation system.
The wetland and reservoir were connected via a 12 inch pipe,

with gravity flow from the wetland to the reservoir regulated by a

hydraulic control structure. Besides the wetland /reservoir

complex and the existing pond, a ground water well also supplied water for subirrigation.
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SITE CHARACTERISTICS
- Drainage systems installed in 1995 (OH-DEFIANCE?2)

and 1996 (OH-FULTON, OH-VANWERT)

- Rotation: Corn-Soybean

- Predominant soils:
- OH-DEFIANCE2: Paulding clay, Roselms silty clay
- OH-FULTON: Nappanee clay loam
- OH-VANWERT: Hoytville clay loam

WATER MANAGEMENT PRACTICES

- Conventional drainage (depth 2.5-3 feet)
- OH-DEFIANCE2: 10-, 20-, and 40-foot spacing
- OH-FULTON: 45-foot spacing
- OH-VANWERT: 35-foot spacing

- Controlled drainage with subirrigation (depth 2.5-3 feet)
- OH-DEFIANCEZ2: 8- and 16-foot spacing
- OH-FULTON: 15-foot spacing
- OH-VANWERT: 17.5-foot spacing

MEASUREMENTS IN DATABASE
DRAINAGE SYSTEM
- Tile Flow
- OH-DEFIANCE2: 1999-2008
- OH-FULTON: 2000-2009
- OH-VANWERT: 2005, 2007, 2008
- Tile Water Quiality:
- OH-DEFIANCEZ2: Nitrate-N, Ammonium-N, Reactive P,
Total P, Dissolved Organic Carbon, pH (1999-2008)
- OH-FULTON: Nitrate-N, Reactive P, Total P, Dissolved
Organic Carbon, pH (2000-2009)
- OH-VANWERT: Nitrate-N, Reactive P, Total P, Dissolved
Organic Carbon, pH (2001-2009)
CROP
- Corn Yield:
- OH-DEFIANCE2: 1997-2006
- OH-FULTON: 1996-2006, 2008
- OH-VANWERT: 1997-2001, 2004-2007
- Soybean Yield:
- OH-DEFIANCE2: 1998-2005, 2007-2008
- OH-FULTON: 1996-2004, 2007
- OH-VANWERT: 1997-2008
WEATHER
- Precipitation, Air Temperature, Wind Speed and
Direction, Relative Humidity, Solar Radiation,
Evapotranspiration
- OH-DEFIANCE2: 1999-2009 (Wind, radiation, ET starting in
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Figure 3. Drainage layout for the Ohio wetland-reservoir subirrigation
systems
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SUMMARY OF RESULTS

CROP YIELD OOH-DEFIANCE2 ~ AOH-FULTON [ OH-VANWERT
Across all three sites, controlled drainage with subirrigation increased
average corn yield by 19% (25 bushels per acre) and average soybean 190 o vear Wet year
yield by 12% (5 bushels per acre), but there was considerable variation 32 120 |Vield increase N TA Yield increase
across sites and growing season precipitation conditions (Figure 4; Allred g g 100 T
etal, 2003, 2014a). E E}; 5 & A T,
The OH-DEFIANCE?2 site was the least responsive to subirrigation, with ; 'g 5 ®0 N
increases in average corn yields ranging from -2% (-0.8 bushels per acre) % 2 ;f 0 m] A|:| T ° o
in dry years to 10% (9 bushels per acre) in wet years. Average soybean g g§ 20 o ms o A%
yields ranged from 21% (2.2 bushels per acre) in dry years to 5% (2.5 £ % = o = 8 éo] 0—Agh =
bushels per acre) in wet years. The low hydraulic conductivity, due to 8% 20 T ©
high clay content soils, likely limited the effectiveness of subirrigation at g 40 |ory year 4 Wet year
this site (Gunn et al., 2019). Narrower drain spacing (8-foot vs. 16-foot) _go |Yield decrease Yield decrease
did increase average corn yields by about 8 bushels per acre in the 44 10 6 2 2 6 10 14
subirrigated fields, likely due to more effective drainage and water
delivery to the root zone. 3 40 L;_r;; year m year

= leld increase leld increase
The OH-FULTON site was the most responsive to subirrigation, with % -
increases in average corn yields ranging from 62% (66 bushels per acre) 22 _ A
in dry years to 38% (39 bushels per acre) in wet years. Average soybean 3 £ § 20 Ag T
yields ranged from 40% (18 bushels per acre) in dry years to 8% (4 §§ o] m 4 A
bushels per acre) in wet years. At the OH-VANWERT site, increases in 5 2 2 ola® O
average corn yields ranged from 14% (19 bushels per acre) in dry years to foi ) % 0 . . 0 0] rg% A~ _Ho O
6% (8 bushels per acre) in wet years. Average soybean yields ranged from 2 £~ ' ' = -
16% (7 bushels per acre) in dry years to 7% (3 bushels per acre) in wet & s
years. § Dry year © Wet year

- Yield decrease Yield decrease
Results from the three sites were used to forecast further increases in 20 14 10 6 5 ) 6 0 1

crop yields due to future climate change projections. This study
concluded that corn and soybean yields under subirrigation could

increase by an additional 7%-10% by mid-century (2041-2070), due to  Figure 4. Corn and soybean crop yield increases due to subirrigation
more frequent drought conditions (Baule et al. 2017, Gunn et al. 2018). at the three Ohio sites (1996-2008).

WATER QUALITY AND WILDLIFE

At the OH-VANWERT site, water quality tests in 2009 showed the wetland component of the system was capable of reducing nitrate-N
loads by 11%-44%, ammonium-N loads by 42%-88%, and total N loads by 12%-25% (Allred et al., 2014b). Evaluations of each of the three
wetland-reservoir subirrigation systems also showed the potential for providing wildlife habitat (Smiley and Allred, 2011). In particular, the
wetland component of the system was dominated by various amphibians (e.g., bullfrogs, green frogs, leopard frogs), whereas reservoirs
where dominanted by fishes (e.g., bluegill, largemouth bass, black bullhead).
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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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