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The Manure on Manure

William Galloway and his manure spreader around 1905.
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Great Manure Reference
www.canr.msu.edu/uploads/files/ManureCharacteristicsMWPS-18_1.pdf



Bulk Density of Manure

• Liquid assume to be 8.33 pounds/gal

• Dry manures – Bucket test
• Fill a 5-gallon bucket and weigh
• Divide weight by 0.67 to determine pounds/cubic foot

• V=3.14 x Height x Radius x Radius
• 1 cubic ft = 1,728 cubic inches



Volume of spreader

Height x Width x Length
2

Height x Width x Length



Sources of Nutrients in Manure
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Nutrient forms in Manures

• Nitrogen
• Organic – solid fraction
• Ammonia – Odor/unstable/water soluble 
• Ammonium  – water soluble
• Nitrate – water soluble – very small fraction in manure

• Phosphorus
• Water soluble P – Dissolved in liquid fraction
• Particulate P – in manure solids (~30% plant available) 

• Potassium 
• Water soluble - In the liquid fraction – can leach out of 

stockpiled/stored manures
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Organic Vs. Inorganic Nutrients
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Nitrogen Forms

Source: NC State, 2019
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Phosphorus Movement

Source: Bundy, Univ. Wisconsin
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Dissolved /Adsorbed P

Total Phosphorus Applied to Soil

Dissolved P

Adsorbed P
Pmax

Adopted from Basta (2007)

Reasonable 
Agronomic 

Range
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Impact of 
Clay Content 
and STP on 
Phosphorus 
Movement

Source: Gatiboni, 2015 - Brazil

20% clay Pmax = 74 ppm M3 40% clay Pmax = 107 ppm M3 

60% clay Pmax 
= 126 ppm M3 

80% clay Pmax 
= 147 ppm M3 
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Indiana NRCS 590 
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P205 to Build Soil Test Phosphorus 1 ppm – M3 
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Source: 2020 Tri-State Fertilizer Recommendations



Manure by Species

• Bovine
• Most N in organic form 50-60% – Slow to breakdown
• Beef solid manure is the slowest to release N

• Poultry
• 20-40% organic N – slow to break down
• Phosphorus mostly in organic forms
• Dry Urine 
• Higher salt content 
• High in general organic matter

• Swine lagoon
• Most of the total N in plant available ammonium 
• Total Phosphorus content related to % solids
• Significant level of soluble phosphorus
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Manure by Species
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C:N Ratio
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C:N Ratio

• >30:1       Soil N Immobilization ~ ties up nitrogen

• <20:1       Soil N Mineralization ~ releases nitrogen

• During the growing season it takes 8 – 15 weeks to 
go from 70:1 C:N to 30:1 C:N.
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Common External Impacts

• Copper sulfate foot baths
• Calcium carbonate dairy bedding sand
• Rusting livestock equipment – Fe and Zn
• Elevated Zn – Swine Nursery
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Nutrient Movement
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Manure Report Basics - Again
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