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ObjectivesObjectives

nn Increased understanding of nitrogen Increased understanding of nitrogen 
availability of individual dairy manure availability of individual dairy manure 
components.components.
nn FecesFeces
nn UrineUrine
nn BeddingBedding

nn How does soil type and temperature affect N How does soil type and temperature affect N 
mineralization of these components?mineralization of these components?



Study designStudy design

nn Incubation trialIncubation trial
nn 6 soils6 soils
nn 5 treatments utilizing 5 treatments utilizing 1515N labelingN labeling
nn 3 temperatures (52, 64 and 773 temperatures (52, 64 and 77°F)°F)
nn Incubated for 168 days Incubated for 168 days 
nn Incubation vessels Incubation vessels 

nn 2qt canning jars2qt canning jars
nn 250 g soil dry wt. 250 g soil dry wt. 
nn 60% Water Filled Pore Space 60% Water Filled Pore Space 
nn Aerated jars 1 hour each dayAerated jars 1 hour each day



Rozetta silt loam
Lancaster ARS

Symco sandy loam

Rosholt sandy loam
Waupaca County

Loyal silt loam
Marshfield ARS

Plano silt loam
West Madison  ARS

Catlin silt loam
Central Illinois (control soil)



Initial Soil CharacteristicsInitial Soil Characteristics

5.75.753530.090.0942420.830.830.870.87Sandy loamSandy loamRosholtRosholt

%%%%ppmppm%%%%

NR= Not recordedNR= Not recorded

6.36.373730.090.0935350.800.800.810.81Sandy loamSandy loamSymcoSymco
NRNR14140.170.17NRNRNRNR2.862.86Silt loamSilt loamCatlinCatlin
6.86.8440.160.1632321.231.231.821.82Silt loamSilt loamRozettaRozetta
7.47.426260.220.2272722.562.563.553.55Silt loamSilt loamPlanoPlano
7.07.013130.210.2142422.352.352.612.61Silt loamSilt loamLoyalLoyal

pHpHSandSandTotTot--NNBray Bray 
PP--11

OrgOrg--CCTotTot--CCTextureTextureSoil Soil 
SeriesSeries



TreatmentsTreatments

nn 1515N labeled and unlabeledN labeled and unlabeled
nn Rate= 313 lbs Total N acreRate= 313 lbs Total N acre--11

nn Proportionally addedProportionally added
nn 36% of N derived from FECES36% of N derived from FECES
nn 42% of N derived from URINE42% of N derived from URINE
nn 22% of N derived from BEDDING (oat straw)22% of N derived from BEDDING (oat straw)



1515NN1515NN1515NN44
Control (no manure applied)Control (no manure applied)55

1515NN1414NN1414NN33

1414NN1515NN1414NN22

1414NN1414NN1515NN11

BeddingBeddingUrineUrineFecesFecesTreatmentTreatment



AnalysisAnalysis

nn Analyzed for unlabeled NHAnalyzed for unlabeled NH44
++ and NOand NO33--

nn Analyzed for Total and Mineralized Analyzed for Total and Mineralized 1515NN



------------------------------------% % 1515N RecoveredN Recovered--------------------------------------

Mineralized Mineralized 1515N from FECES at 168 days.N from FECES at 168 days.

0.09890.0989S*TS*T

3.813.810.00010.0001SoilSoilSignificanceSignificance

2.952.950.00010.0001TempTemp

LSDLSDPr>DPr>DStatisticalStatistical

191911111414Avg.Avg.

--------------------------------CatlinCatlin
13131616771515RosholtRosholt

11111515551212RozettaRozetta

1919262618181313PlanoPlano
2121272716162020SymcoSymco

101012128888LoyalLoyal

Avg.Avg.77 77 °F°F64 64 °F°F52 52 °F°F

Temperature Temperature Soil TypeSoil Type



------------------------------------% % 1515N RecoveredN Recovered--------------------------------------

Mineralized Mineralized 1515N from URINE at 168 days.N from URINE at 168 days.

0.62400.6240S*TS*T

NSNS0.24670.2467SoilSoilSignificanceSignificance

NSNS0.59320.5932TempTemp

LSDLSDPr>DPr>DStatisticalStatistical

606053535151Avg.Avg.

------------------------CatlinCatlin
5050515146465252RosholtRosholt

6060595961616161RozettaRozetta

5555636360604444PlanoPlano
5353565654544949SymcoSymco

5555696945455252LoyalLoyal

Avg.Avg.77 77 °F°F64 64 °F°F52 52 °F°F

Temperature Temperature Soil TypeSoil Type



------------------------------------% % 1515N RecoveredN Recovered--------------------------------------

Mineralized Mineralized 1515N from STRAW at 168 days.N from STRAW at 168 days.

0.00360.0036S*TS*T

**0.00930.0093SoilSoilSignificanceSignificance

**0.00150.0015TempTemp

LSDLSDPr>DPr>DStatisticalStatistical

* Interaction significant at p* Interaction significant at p==0.050.05

191917171515Avg.Avg.

------------------------CatlinCatlin
1616151514142020RosholtRosholt

1414161612121515RozettaRozetta

2222252524241515PlanoPlano
1818222216161414SymcoSymco

1717191920201212LoyalLoyal

Avg.Avg.77 77 °F°F64 64 °F°F52 52 °F°F

Temperature Temperature Soil TypeSoil Type



------------------------------------% % 1515N RecoveredN Recovered--------------------------------------

Mineralized Mineralized 1515N from ALL COMPONENTS at 168 days.N from ALL COMPONENTS at 168 days.

0.10030.1003S*TS*T

NSNS0.09240.0924SoilSoilSignificanceSignificance

5.015.010.00030.0003TempTemp

LSDLSDPr>DPr>DStatisticalStatistical

242420202525Avg.Avg.
1313101013131616CatlinCatlin

2121222216162525RosholtRosholt

2929303018184040RozettaRozetta
3030363630302424PlanoPlano

2323232319192626SymcoSymco

2222252523232020LoyalLoyal

Avg.Avg.77 77 °F°F64 64 °F°F52 52 °F°F

Temperature Temperature Soil TypeSoil Type



ConclusionConclusion

nn Straw and fecal N mineralization were similar at 17 and 15%, Straw and fecal N mineralization were similar at 17 and 15%, 
respectively.respectively.

nn Soil and temperature interacted to affect N mineralization of Soil and temperature interacted to affect N mineralization of 
bedding.bedding.

nn Soil type was significant for fecal N.Soil type was significant for fecal N.
nn Urine fraction was 55% available, but was not significant for Urine fraction was 55% available, but was not significant for 

soil or temp.  soil or temp.  
nn All components were not affected by soil type.All components were not affected by soil type.
nn Although urine N readily mineralized, preliminary field data Although urine N readily mineralized, preliminary field data 

suggests that a greater proportion of the fecal N was taken up suggests that a greater proportion of the fecal N was taken up 
by the crop.by the crop.

nn Rapid release of urine N may be satisfying microbial Rapid release of urine N may be satisfying microbial 
requirements early in the season.requirements early in the season.


