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Why is this important?

Environmental 
Risk

Crop Use





Long-Term Benefits From 

Agronomic Application of Manure 

To Crop Land
• Improved productivity

– Improved fertility
• Essential plant nutrients

– Adds organic matter

– Stimulates biological activity

• Improves physical structure
– Infiltration

– Stability

– Water holding capacity

– Bulk density





The Value of Manure?

You have 500,000 gallons of manure with a 

chemical analysis of 40 lb N, 25 lb P2O5, and 30 

lb K2O per 1,000 gallons. The total amount of 

manure in storage is:

N: 40 lb x 500 = 20,000 lb N
P2O5 : 25 lb x 500 = 12,500 lb P2O5

K2O : 25 lb x 500 = 12,500 lb K2O

Value at $.30, .44 & .33/pound = $15,625
(Iowa average January 2020 prices, assuming all available).

Approximate production annually from a 
1200 head finishing barn



It Is Easier to Manage 

Commercial Fertilizer. Why??

• Commercial Fertilizer – you can order 

the amount of each nutrient you want 

– it can be mixed for you!

• Consistency of product

• Availability isn’t a concern

• Application is more uniform



Nutrients in animal manure should be 

managed with the same (more?) care 

as commercial fertilizer

– The availability of the nutrients to the crop

– The amount of nutrients needed to optimize 
crop yields

– That it is being applied uniformly

– That the available nutrients supply crop needs 
at the right time

• To do so it is first necessary to determine:

– The total amount of nutrients in the manure



How to determine the nutrient 

content of animal manure

The best method is to have a sample 

chemically analyzed.

Chemical (lab) analysis:

– Eliminates the need to make assumptions 

about storage and handling losses.

– Requires a representative sample of the 

manure.

• From pile? From applied manure in field?
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Swine Pit Samples, Sioux County, 

Dry Feeders, n=19, Fall 2001
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Handling the Sample

• Sample as close to application time as 
possible.

• Collect representative samples.

• Use Freezer bags or lab-supplied 
bags. Keep the “zip-lock” area clean.

• Mark well so you know where the 
sample came from.

• Ship immediately or freeze, then ship.



Lab Analysis Fees

Lab Standard

(TKN, P, K 

and 

moisture/

solids)

Standard + 

NH4-N

Standard + 

NH4-N+ 

Micro

Lab A $24.00 $34.00 $54.00

Lab B $30.00 $37.00 $59.00

Lab C $32.00 $45.00 $55.00
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Analytical Results

• Dry matter (% solids) and/or Moisture
• Total Nitrogen (Total N or TKN)
• Ammonium Nitrogen (NH4-N)
• Phosphorus  (P as P205)
• Potassium  (K as K20 )
• Secondary and Micronutrients

– (If requested)
• pH – (if requested)
• Total Salts/Electrical Conductivity

– If requested

18



An Example, layer manure





1st Year Availability, without 

application losses



But, application losses for N 

can occur, also!



An Example, layer manure, 

left on surface

37.6 x .55 x .75 = 

15.5#/ton 

97.6#/Ton
67.7#/Ton

37.6# N/ton 
x .55 (availability of this manure source in year 1)

x .75 (assuming 25% loss for leaving it on the surface)

= 15.5#/ton (Available for the crop)



2 Ton/Acre Application Rate:

• 31#/Acre available N

• 195#/Acre P2O5

• 135#/Acre K2O



Removal Rates of P & K

• Corn P2O5: .32#/bushel

200 bu = 64#

• Soybean P2O5: .72#/bushel

60 bu = 43# (107)

• Corn K2O: .22#/bushel

200 bu = 44#

Soybean K2O: 1.2#/bushel

60 bu = 72#              (116)



2 Ton/Acre Application Rate, 

How close does it come to 

the crop need?

• 31#/Acre available N (140#?)

• 195#/Acre P2O5 (107#)

• 135#/Acre K2O (116#)



Manure from a swine finishing unit



Volatilization example --

liquid manure

You have liquid swine manure from a wean to finish 

operation that contains 39 lb N, 16 lb P2O5, and 23 

lb K2O per 1,000 gallons of manure.  The manure 

will be broadcast and incorporated within 24 hours.

Volatilization correction:

39 lb N x 0.95 = 37 lb N/1,000 gallons.

The amount of N available the year of application is 37 

lb N.  (remember that 90 to 100 percent of N in liquid 

swine manure is available, I used 100% here.)



Manure from a beef feedlot



Example 2 -- solid beef 

feedlot manure

This manure contains 11.3 lb N, 14 lb P2O5, and 17 lb

K2O per ton.  The manure will be broadcast onto 

the land; it will not be incorporated.

The amount of N available the year of application 

is:11.3 lb X 0.35 = 4.0 lb N/ton of manure.

Correction for volatilization loss:

4.0 lb N x 0.7 = 2.8 lb N/acre



44 Deep Bedded Beef Barns

Nutrient Average
(#/Ton)

Minimum
(#/Ton)

Maximum 
(#/Ton)

N 21.4 12.7 33.5

P2O5 15.2 7.7 28.7

K2O 17.7 10.5 25.5
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