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Application of Manure to Growing Crops:
Extending the Application Season and Capturing 

Nutrients

Glen Arnold,  Professor & Field Specialist 
Manure Application Management

Ohio State University Extension

Arnold.2@osu.edu

The situation:

Wetter rainfall patterns in past 20+ years.
Fewer days to apply manure in the spring and fall.
Commercial manure applicators get behind on their schedules.

More manure per site.
Added a 2nd hog building. Double-wide to Quad sized buildings
Dairy farms add additional manure storage.

Manure has an amazing amount of nutrients.
Need to look at in-season application to capture nutrients &
add more days in the year to apply manure.

Winter manure application not a good idea
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– John Deere

– TopCon

– CNHi

– Zunhammer

Commercially being used in Europe with companies 
beginning limited commercial use/testing here in North 
America; focused on calibrating for US livestock production.

Companies with NIR Manure Sensors
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Grab Sample Total N and P2O5  Stratification 

Impact of agitation on P2O5 distribution

Agitated Non-agitated

Sow gestation manure application to wheat
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Dairy manure application to wheat

Dairy manure application to alfalfa between cuttings

Manure hose under the road
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Manure bridge over a road

Satellite manure holding pond
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Ohio Agricultural Research and Development 
Center Drag Hose Corn Plots 2014-2018

* Based on Three Years of Data

Average2182017201620152014

Yield in Bushels per Acre Corn Stage

169.7217.8164.5145.1167.2145.1No Drag Hose

169.9218.0161.5149.5166.1154.3V1

168.3217.7159.6141.2165.3157.9V2

171.9215.6172.1144.4172.3153.9V3

167.1201.9166.5152.1165.1149.7V4

122.9132.8122.2126.3123.5109.8V5
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8,000 gallons per acre of swine finishing manure
No additional side-dress nitrogen

Dairy manure 12,000 gallons per acre
   Reduced side-dress N by 40#/acre
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Plant Analysis Nutrient Sufficiency Range
RatingNormal RangeAverage of four dairy 

manure fields
Nutrient

Sufficient2.8 to 4.0%3.31%Nitrogen

Sufficient0.25 to .0.50%0.31%Phosphorus

Sufficient1.8% to 3.0%2.23%Potassium

RatingNormal RangeAverage of two swine 
manure fields

Nutrient

Sufficient2.8 to 4.0%3.54%Nitrogen

Sufficient0.25 to .0.50%0.47%Phosphorus

Sufficient1.8% to 3.0%2.42%Potassium

Spring application to newly planted corn and soybeans
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Rain 360 toolbar

 Applying 250 gallons per minute

360Rain on corn silage
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360Rain unit on Triticale

Fall strip-till manure study

Planted corn directly on the manure strips in early May
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Manure strips provided starter nitrogen

Early growth stage differences were still apparent at tasseling

Corn germination and emergence not negatively affected

Fall strip-till with manure
all treatments got 200# N as 28%UAN side-dress

Average bu/ac202320222021Fall treatment

242.6223.2260.7243.9Swine 5,000 gallons = 200# N

250.6239.1267.7245.0Swine 8,000 gallons = 320# N

229.9224.9225.8239.1Dairy 8,000 gallons = 128# N

235.1217.5245.5242.2Dairy 12,000 gallons = 192# N

216.0206.1213.2228.6No fall manure = 0# N

68.748.590.464.6Zero nitrogen
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Thank You
Facebook:

Ohio State Extension Environmental and 
Manure Management

43

44

45



Livestock and Poultry Environmental Learning Community Webinar Series January 17, 2025

The archived presentation is available at: https://lpelc.org/archived‐webinars/ 16

Manure hose over the road
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