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Manure Application Impacts on Manure Application Impacts on 
Water QualityWater Quality

Central Sands- Staples, MN
Turkey and Hog manure

Karst -Lancaster, WI
Beef and Hog manure

Dolliver et al.

Kumar et al.

Glacial till-Lamberton, MN
Hog manure



Antibiotic Losses from Sandy Antibiotic Losses from Sandy 
Outwash SoilsOutwash Soils--Staples StudyStaples Study



Antibiotic Losses from Sandy Antibiotic Losses from Sandy 
Outwash SoilsOutwash Soils--Staples StudyStaples Study

TreatmentsTreatments
Two Manure Types Two Manure Types 

Liquid Hog ManureLiquid Hog Manure-- 5000 gallons/acre (Fall 5000 gallons/acre (Fall 
2004)2004)
Solid Turkey manureSolid Turkey manure--3 tons/acre (Fall 2004)3 tons/acre (Fall 2004)
Urea (Spring 2005)Urea (Spring 2005)
No FertilizerNo Fertilizer

Antibiotics Monitored:Antibiotics Monitored: Chlortetracycline, Chlortetracycline, 
TylosinTylosin, , VirginiamycinVirginiamycin



Antibiotics Losses by Leaching Antibiotics Losses by Leaching 
20052005

2.62.6--1.51.5Turkey ManureTurkey Manure

--2.62.61.71.7Hog Manure (spiked)Hog Manure (spiked)

3.23.2--5.05.0Turkey Manure (spiked)Turkey Manure (spiked)

% Applied% Applied
0.50.5

TYLTYL

Hog ManureHog Manure

ManureManure

--0.20.2

VIRVIRCTCCTC

CTC=Chlortetracycline
TYL=Tylosin
VIR=Virginiamycin



Antibiotics Losses in Runoff Antibiotics Losses in Runoff 
20052005

--0.0020.0020.0020.002Hog Manure (spiked)Hog Manure (spiked)

% Applied% Applied

0.00.0--0.0070.007Turkey ManureTurkey Manure

--

0.0030.003

TYLTYL

Turkey Manure (spiked)Turkey Manure (spiked)

Hog ManureHog Manure

ManureManure

0.0050.0050.0140.014

--0.0040.004

VIRVIRCTCCTC

CTC=Chlortetracycline
TYL=Tylosin
VIR=Virginiamycin



Antibiotic Losses from Loess Soils Antibiotic Losses from Loess Soils 
Lancaster, WI StudyLancaster, WI Study

Fractured Bedrock



Tillage TreatmentTillage Treatment

Chisel plow                                No-till



Antibiotic Losses from Loess Soils Antibiotic Losses from Loess Soils --
Lancaster StudyLancaster Study

Treatments
Hog manure (liquid)Hog manure (liquid)

TylosinTylosin
ChlortetracyclineChlortetracycline

Beef manure (solid)Beef manure (solid)
TylosinTylosin
MonensinMonensin

ControlControl--UreaUrea
No antibioticsNo antibiotics



TylosinTylosin Losses through LeachingLosses through Leaching

00--2.02.000--2.22.21.01.01.21.2333320062006

00--1.01.0001.11.100660020052005

00--0.80.8001.01.000770020042004

NoNo--tilltillChiselChiselNoNo--tilltillChiselChiselNoNo--tilltillChiselChisel

Mass LossMass Loss
mg hamg ha--11

Peak Conc.Peak Conc.
µµg Lg L--11

Frequency of Frequency of 
DetectionDetection

Mass losses are all <0.1% of applied
Dolliver et al., 2007



MonensinMonensin Losses through LeachingLosses through Leaching

00--23.523.500--84.884.811.411.439.639.6113320062006

00--7.87.800--23.023.040.940.913.413.4332220052005

00--27.827.800--6.66.633.433.47.47.4553320042004

NoNo--tilltillChiselChiselNoNo--tilltillChiselChiselNoNo--tilltillChiselChisel

Mass LossMass Loss
mg hamg ha--11

Peak Conc.Peak Conc.
µµg Lg L--11

Frequency of Frequency of 
DetectionDetection

Mass losses are all <0.1% of applied
Dolliver et al., 2007



Chlortetracycline Losses through Chlortetracycline Losses through 
Surface RunoffSurface Runoff

00--3.33.3000.40.400220020062006

00000000000020052005

00--0.40.4000.50.500220020042004

NoNo--tilltillChiselChiselNoNo--tilltillChiselChiselNoNo--tilltillChiselChisel

Mass LossMass Loss
mg hamg ha--11

Peak Conc.Peak Conc.
µµg Lg L--11

Frequency of Frequency of 
DetectionDetection

Mass losses are all <0.1% of applied
Dolliver et al., 2007



TylosinTylosin Losses through Surface Losses through Surface 
RunoffRunoff

00--19.519.500--0.30.33.83.81.91.988101020062006

00--419419006.06.00.90.916161120052005

0000--0.60.6000.70.7002220042004

NoNo--tilltillChiselChiselNoNo--tilltillChiselChiselNoNo--tilltillChiselChisel

Mass LossMass Loss
mg hamg ha--11

Peak Conc.Peak Conc.
µµg Lg L--11

Frequency of Frequency of 
DetectionDetection

Mass losses are all <0.1% of applied
Dolliver et al., 2007



MonensinMonensin Losses through Surface Losses through Surface 
RunoffRunoff

00--2.62.600--14.114.110.910.953.853.8228820062006

00--2470247000--2508250834.334.313.413.417175520052005

0000--15.215.20014.714.7003320042004

NoNo--tilltillChiselChiselNoNo--tilltillChiselChiselNoNo--tilltillChiselChisel

Mass LossMass Loss
mg hamg ha--11

Peak Conc.Peak Conc.
µµg Lg L--11

Frequency of Frequency of 
DetectionDetection

Mass losses are all <0.1% of applied
Dolliver et al., 2007



Plants Uptake of AntibioticsPlants Uptake of Antibiotics

Corn 
Lettuce
Potato

(Holly Dolliver’s Experiment)



Chlortetracycline Uptake by Chlortetracycline Uptake by 
Plants (Kumar et al. 2005)Plants (Kumar et al. 2005)

Chlortetracycline  Uptake By Plants
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SulfamethazineSulfamethazine Uptake by Uptake by 
Vegetable Plants (Vegetable Plants (DolliverDolliver et al.)et al.)



Degradation of Antibiotics in Swine Degradation of Antibiotics in Swine 
Manure (Kumar & Manure (Kumar & DolliverDolliver))

Non-aerated

Pump

Aerated



Antibiotic Degradation in swine Antibiotic Degradation in swine 
ManureManure

Degradation of Antibiotics in Swine Manure
Non-spiked Samples
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HalfHalf--life (Days) of life (Days) of 
Chlortetracycline and Chlortetracycline and TylosinTylosin

--------------------------------------------------------DaysDays------------------------------------------

10106616162828SpikedSpiked

88101022223030NonNon--spikedspiked

AeratedAeratedNonNon--
aeratedaerated

AeratedAeratedNonNon--aeratedaerated

TYLTYLCTCCTCSamplesSamples

Non-spiked CTC=7.4 mg/L; TYL=3.5 mg/L
Spiked CTC=151 mg/L; TYL= 83.5 mg/L



Composting in a VesselComposting in a Vessel

Dolliver et al. 2007



Antibiotic Degradation during Antibiotic Degradation during 
Vessel CompostingVessel Composting

Temperature

Tylosin

Slufamethazine

Monensin

Chlortetracycline

Dolliver et al., 2007



Composting in Manure PilesComposting in Manure Piles

Dolliver et al. 2007



Thank youThank you
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