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LAND DRAINAGE 



Potential benefits of drainage 

ÅImproved trafficability 

ÅWarmer, drier 

conditions for planting 

ÅProtection from 

excessive soil-water 

conditions 

ÅReduce yield variability 

ÅImproved yield 

ÅSalinity control 



Potential drawbacks of 

drainage 

ÅNutrients 
ïNitrogen 

ïPhosphorus 

ÅSediments 

ÅSome pesticides 

ÅFecal coliform 

ÅChanges in hydrologic 
response 



CROP PRODUCTION 



Question 1 

ÅYield is a function of ____________? 

 
ïPrevious crop 

ïSoil organic matter 

ïClimate (temperature and precipitation) 

ïFertility (adequate P, K, Zn) 

ïPest control 

ïDrainage 

ïTillage  

ïGenetics 



Yield variability 



Yield variability (continued) 

No drainage ï Conventional drainage No drainage ï Controlled drainage 



Yield variability 



Question 2  

ÅHow much N does it take to produce 

200 bu/A corn crop? 

 

ÅAssumptions 

ï0.75 lb N removed with grain  

ï0.55 lb N removed with stover 

ï0.35 lb N removed by roots 



The answer is -  

Å~330 lb N/acre 
Å (200 x 0.75) + (200 x 0.55) + 

(200 x 0.35) = 330 

 

ÅSo where does it all 
come from? 

 
ÅTypical N application rate 

for Southern MN = 150 lb 
N/acre 

 

Å330 ï 150 = 180 lb N/acre 

ÅMineralization of soil 
organic matter and residue 
ïEstimates: 1% SOM = 40 lb 

N (+/- 25-50%) 

ïSo, 4.0% SOM = 160 lb N/ac 

 

ÅRainfall  
ï~ 10 lb/ac/yr 

 

ÅPrevious crop 
ï40 to 175 lb N/acre 



Nitrate nitrogen 

Å10 parts per million Nitrate-N (ppm) 

 

ÅIn one gallon of water, 10 ppm equals 1.3 
thousandths of an ounce of N. 

ÅOne foot of soil contains six inches of water 

ÅSix inches of water = 1.35 million lb per acre 
(1 acre-foot = 27,154 gal; 1 gal water = 8.34 lb) 

ÅSo, it only takes13.5 pounds of nitrate-N per 
acre to reach 10 parts per million nitrate-N 

ÅEvery pound counts! 

Assumptions 



2011 Soil Water Content 

Monthly precipitation (inch) 

July: 3.59 

August: 0.71 

September: 0.05 

Due to a wet spring and early 

summer crops were planted 

later that normal. 



Soil Water Content 

ÅOne inch of rain on a one 

square foot of soil weighs 

5.2 lbs.  
 

ÅOne inch of rain on one 

acre of land weighs 

226,610 lbs. 
 

ÅOne acre-inch of water 

equals 27,154 gallons 

 

ÅJuly 1, 2011: 5.1 inches 

equals 138,485 gallons 
 

ÅOctober 1, 2011: 1.6 

inches equals 43,446 

gallons 
 

ÅPrecipitation between July 

1 and October 1 equaled 

4.35 inches or 118,120 

gallons 

 

 



Question 2  

ÅHow much water does it take to 

produce 200 bu/A corn crop? 

 

Soil Water Balance 

S = P + D + R + ET 



Estimates of soil water use 
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The answer is -  

ÅOver the course of a 
growing season a 200 bu/A 
corn crop will use about 
2,750 gal. water/bushel 

or 

Å~ 550,000 gallons/acre 

 

550,000 gallons 

1 acre 
X 

1 acre-inch 

27,154 gallons 

=  20 inches 

(range 18 ï 22 inches) 

Depends on Frequency, Intensity, Duration, and Amount 



DRAINAGE WATER 

MANAGEMENT 



Definition 

ÅDrainage Water 

Management is the 

use of drainage 

practices that are 

designed to provide 

benefits of drainage 

while minimizing 

negative impacts on 

the environment. 

ÅAppropriate drainage 

system designs 

ÅControlled drainage 

ÅDitch design management 

ÅWater storage / Wetlands 

ÅSide inlet controls 

ÅBioreactors / Bio Curtains 

ÅBuffers / Waterways 

ÅCropping Systems 



DRAINAGE SYSTEM 

DESIGN 



Drainage System Design 

CONTROL 

ZONE 1

CONTROL 

ZONE 2
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CONTROLLED 

DRAINAGE 



Controlled Drainage 



Redwood Co. Research Site 

Corn & Soybean Digest 

October 2009 



Controlled Drainage Research 
Hicks Family Farm & Southwest Research & Outreach Center, Lamberton              Dr. 

Jeff Strock 


