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The extent of subsurface drainage in Ohio 

1998 Estimate 
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Between 1974 and 2012, the number of acres with tile 

drainage increased by 1.14 million acres (~22%) 
 

U.S. Census of Agriculture (2012) 

 

Approximately 46% of cropland acres in Ohio has tile 

drainage 



Case Study #1 

Quantify tile discharge and nutrient dynamics before and 

after implementation of drainage water management 



Drainage area: 

B2 = 14 ha; B4 = 15 ha 
 

Tile depth: 

0.9 - 1.0 m 
 

Soil type: 

Bennington silt loam 

Pewamo clay loam 
 

Soil test P concentration: 

60 mg/kg (0-20 cm) 
 

2006-2008: Both sites were free draining 

2009-2012: DWM was implemented at B4 
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DWM - Case Study 
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DWM significantly decreased annual tile discharge by 8 to 34% 

DWM - Case Study 
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DWM did not significantly affect DRP concentration 
 

65-74% reduction in annual DRP load with DWM 

Case Study 



Drainage Water Management in the 
Western Lake Erie Basin 

Å7 sites monitored across 
Northwest Ohio (2008-14) 

Å50% Reduction in drainage 
discharge volume 
ïGunn et al. 2015 

ÅSlight Increase in corn (3%) and 
soybean (2%) yields  
ïGhane et al. 2012 

ÅMonitoring dissolved N and P 
concentrations in drainage 
water since 2011 

Provided by Lindsay Pease 



0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation

Tile Flow

ET

When Do We Get the Water Quality Benefit? 



DWM is first and foremost an environmental protection 
practice intended to reduce nutrient delivery to streams.  
 
DWM may have some crop production benefits, but it is NOT 
primarily a production practice. Non-growing season (winter) 
management is essential to realize the environmental benefits. 
A much higher level of management is needed for crop 
production benefits than for environmental benefits. 

Take Home Message on DWM 



Improving Irrigation Efficiency: A 
tǊƻŘǳŎŜǊΩǎ tŜǊǎǇŜŎǘƛǾŜ 

Steve Stevens 
Arkansas Discovery Farmer 

In cooperation with 



Declining Groundwater Levels 

 
Current Decline:         25-35 ft. 
 
Projected Decline          
by year 2050     30-40 ft. 
 
Total      55-75 ft. 

Must become more efficient or  
Develop alternate water sources 



ÅArkansas Cotton and Corn Discovery Farm 

Å4500 acres of cotton, corn, and soybeans 

ÅAll fields are furrow irrigated with poly tubing using 

computerized hole selection for delivery design 

ÅConservation Tillage ς Stale Seedbed 

ÅFertilize after stand is obtained 

ÅLiquid Nitrogen injected, P&K broadcast 

 

 

Stevens Farm 



Å Uneven water distribution  

Å Uneven row lengths 

Å  Increased water runoff 

Å Increased pumping 

Å Trial and error hole size 
estimation 

Å Unknown well capacity 

Å Polytubing Blowout 

 
 
 

 

 

 

 

 

 

 

 

Furrow Irrigation with Polytube Challenges 



Runoff after rainfall at the Homeplace Field 



Runoff after irrigation at the Homeplace Field 



Irrigation Efficiency 

Field 
Crop/ 
Year 

# of 
Events 

Irrigation 
Volume  Runoff 

Effective 
Irrigation 

Irrigation 
Efficiency 

inches  inches Inches % 

WellCot 
Corn  
2015 6 

Mean 2.23 0.31 1.92 85 
Std. Dev 0.72 0.11 0.67 4 

Shopcot 
Cotton 
2015 4 

Mean 2.44 0.22 2.22 91 
Std. Dev 0.39 0.10 0.31 3 

East Weaver 
Corn  
2013 8 

Mean 1.69 0.41 1.29 75 
Std. Dev 0.37 0.14 0.38 11 

Homeplace 
Cotton 
2015 5 

Mean 1.70 0.31 1.39 81 
Std. Dev 0.24 0.10 0.27 6 



Total Nutrient Losses Per Acre in 
Irrigation Runoff 

Field 
Crop / 
Year 

Total 
Nitrate  Soluble P 

Total 
Nitrogen  

Total 
Phosphorus  

    Lbs/A Lbs/A Lbs/A Lbs/A 

Wellcot 
Corn 
2015 0.09 0.0050 0.39 0.03 

Shopcot 
Cotton 
2015 0.03 0.0023 0.16 0.02 

East 
Weaver 

Corn 
2013 0.09 0.0226 0.34 0.11 

Homeplace 
Cotton 
2015 0.10 0.0164 0.28 0.05 



No-till with cover crop 

Stale seedbed with  
cover crop 

Field Conditions after 
 3.5 inches of Rain 



Summary 

ÅComputerized hole selection has made us more 
efficient in irrigation use 

 
ÅComputerized hole selection has saved time, money 

and water 
 
ÅOther technology and cover crops are improving 

efficiency 
 
ÅNutrient losses associated with irrigation runoff are 

low. 



Department of Agricultural and Biosystems Engineering 

Reducing Nitrate-N Loss from 

Drainage Systems 

Matthew Helmers 

Deanôs Professor, College of Ag. & Life Sciences  

Professor, Dept. of Ag. and Biosystems Eng. 

Iowa State University 

Department of Agricultural and Biosystems Engineering 



Nitrate-N Reduction Practices 
  

Practice 
% Nitrate-N Reduction 

[Average (Std. Dev.)] 

% Corn Yield 

Change  

Nitrogen 

Management 

Timing (Fall to spring) 6 (25) 4 (16) 

Nitrogen Application Rate (MRTN rate MRTN) 10 -1 

Nitrification Inhibitor (nitrapyrin) 9 (19) 6 (22) 

Cover Crops (Rye) 31 (29) -6 (7) 

Land Use 

Perennial ς Pasture/Land retirement 85 (9) 

Perennial ς Energy Crops 72 (23) 

Extended Rotations 42 (12) 7 (7) 

Edge-of-Field 

Controlled Drainage 33 (32)* 

Shallow Drainage 32 (15)* 

Wetlands 52 

Bioreactors 43 (21) 

Buffers 91 (20)** 

Saturated Buffers  50 (13)  

*Load reduction not concentration reduction 

**Concentration reduction of that water interacts with active zone below the buffer 



Estimated Percent of Area Benefitting 

from Drainage 

Source: Dan Jaynes and David James ï USDA-ARS 




