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OverviewOverview

Why is reactive N important?Why is reactive N important?

What are typical farm balances?What are typical farm balances?

What are critical control points to What are critical control points to 
decrease N losses from dairy farms?decrease N losses from dairy farms?
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N Fixed for Food and EnergyN Fixed for Food and Energy
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A simple farm modelA simple farm model

InputsInputs MilkMilk
MeatMeat

LossesLosses



N loss = N inputs N loss = N inputs –– N in productsN in products

N loss = LossN loss = Lossairair + Loss+ Losswaterwater + N+ N22

Recommendation: 
Decrease total reactive N losses from farms.
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N Balance in Dairy Farms of Different Countries

1US : United States : 28 Wisconsin farms, 289 cows, 255 ha
2NE : The Netherlands : 114 farms, 71 cows, 41 ha
3NZ : New Zealand : 5 farms, 666 cows, 222 ha
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N Losses in Different CountriesN Losses in Different Countries
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1US : United States : 28 Wisconsin farms, 289 cows, 255 ha
2NE : The Netherlands : 114 farms, 71 cows, 41 ha
3NZ : New Zealand : 5 farms, 666 cows, 222 ha



Nitrogen Cycle and BalanceNitrogen Cycle and Balance

FeedFeed

CropCrop

HerdHerd

ManureManure

SoilSoil



Typical EfficienciesTypical Efficiencies

Kohn, et al., 1997. J. Environmental ManagementKohn, et al., 1997. J. Environmental Management

SubSub--system efficiencysystem efficiency LowLow HighHigh

Animal Product N / Feed NAnimal Product N / Feed N .16.16 .24.24

Feed N / Soil Available NFeed N / Soil Available N .50.50 .75.75

Soil Available N / Manure NSoil Available N / Manure N .25.25 .50.50



N Losses per ProductN Losses per Product
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N Losses per ProductN Losses per Product
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Rumen Undegraded ProteinRumen Undegraded Protein
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Amino AcidsAmino Acids
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LegumesLegumes

Fixes N close to Fixes N close to 
crop rootscrop roots
Fixes amount Fixes amount 
needed for actual needed for actual 
crop growthcrop growth
Fixation inhibited Fixation inhibited 
by N application by N application 

Higher CP than Higher CP than 
optimal for dairy optimal for dairy 
cattlecattle
High RDPHigh RDP
Low MethionineLow Methionine

PositivesPositives NegativesNegatives



Ideal ForageIdeal Forage

Legume fixationLegume fixation
Proper protein to energy ratioProper protein to energy ratio
Proper RDP/RUPProper RDP/RUP
Balanced amino acid profileBalanced amino acid profile

The only thing to add is the The only thing to add is the 
byproduct  you need to get rid of.byproduct  you need to get rid of.


