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Manure Management



From this yearôs application?

From previous applications?

How much N from manure?



Information needed

Type of livestock; age of animal; diet of 
animal; type of storage; type of bedding; 
length of storage; rate of application; 
variability in application; losses after 
application but before incorporation; losses 
after incorporation; estimate of ammonium 
N content of manure; estimate of organic N 
content of manure; estimate of availability 
of inorganic N (nitrate and ammonium) from 
organic N portion of manure; estimate of 
availability of inorganic N from previous 
applications of manure



What discuss today

Current method of making estimate of N 
availability from manure

Adaptive manure management
- site-specific estimate of N availability
- field history and data summaries to create               
categories of N management

- strip trials for economic info

Factors to note: Residual N availability; stalk 
values and economics; rainfall and stalk 
values; yield benefit from manure



Current method for N estimate 

Doesnôt allow for uncertainty - biology

Difficult to obtain accurate values for much of 
the information needed to estimate N 
availability

In biological systems like corn fields and N 
availability from manures, better to use 
biological concepts and not engineering 
concepts



Current method for estimating

N availability from manure

Use engineering concepts

1. Sample and analyze manure

2. Apply a calibrated amount of manure

3. Estimate availability using factors

4. Missing step: Evaluation of estimate



Sampling of manure

Liquid manure

Accurate sample only obtained if you agitate 
pit, usually need to agitate for a few hours or 
overnight

Need to collect 3 to 5 subsamples and 
composite into one sample to get plus/minus 
10%

If donôt agitate, need 20 to 75 subsamples to 
get plus/minus 10%



Sampling of manure

Semi-solid manure

Need 13 to 55 subsamples to get 
plus/minus 10% for total N

Need 121 to 443 subsamples to get 
plus/minus 10% for ammonium N



ISU pamphlet 1811

Estimate total N 

in manure

either from 

sample 

analysis or from 

book values

Variability not 

shown



Apply a calibrated amount of manure 





ISU pamphlet 1811

First -year N availability

Liquid swine, 100%

Dry beef cattle, 30 to 40%

Dairy, 30 to 40%

Poultry, 65%

Estimate availability of N



How much N available?

At end of this process, are you confident 
about how much N will be available?

Would be more confident if checked on 
how much available



Evaluation of estimated N availability 

Not normally done, except for yield

With large uncertainty, better to evaluate

Biological concepts assume evaluation will occur

Evaluation = feedback loops, or adaptive management



Adaptive manure management 

Site-specific evaluation with corn stalk test

Field history and summaries of stalk data from 

other farms to create categories of N management 

to reduce variability and uncertainty

Strip trials to obtain site-specific economic info



Site-specific evaluation 

Corn stalk nitrate test 

Evaluates availability during entire growing 

season

Availability of N: 

this yearôs manure application(s) and

previous yearsô manure applications



Residual N availability 

Much N available from applications made in 

previous years 

Amount available affected by this seasonôs 

weather and amount of carbon in manure applied 

in past

Can vary greatly

Decay series concept



Decay Series Concept

Organic N in manure converted to inorganic N in a 

systematic manner

Example: 

In 20 ton of dairy manure there are 200 lbs of total N

Assume a decay series for available N of 50:15:6:4:3

In the first year, 100 lbs of N are available (200 X 50%)

In the second year, 15 lbs of N available (100 X 15%)

In third year, 5.1 lbs of N available (85 X 6%)



Accumulation of available N from 

long-term applications of manure

20 ton dairy manure and 20 years = 54 
lbs N/acre available

40 ton dairy manure and 20 years = 109 
lbs N/acre available

Assumes 10 lbs N/ton and a decay of 
50:15:6:4:3



Residual N availability

Example from Connecticut Nutrient Management 

Plans:

64 fields with long-term manure history

No N from manure or fertilizer applied (late-spring 

test)

Corn stalk results for fields from 125 to 11,900 ppm



Field history and data summaries

Use field history and data summaries to define 

categories of N availability

Examples:
In Lancaster County PA corn stalk values have shown 

that a corn silage/rye silage rotation often has corn 

stalk nitrate values less than 250 ppm

Fields with irrigated liquid manure often have stalk 

values greater than 8000 ppm



Field history and data summaries

Lancaster County PA

Sort fields on farms in category of 8 of 10 years of 

manure

Some farms have 30 to 40% of fields with stalk nitrate 

values less than 250 ppm

Why?  Not sure.  

Need to target those fields for strip trials



Field Stalk Nitrate Results by Management 

Practice
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Strip trials

Best method to obtain accurate economic info

Requires a new model of cooperation

Growers working with scientists

Provides data to make better economic and 

environmental decisions



4 of 6 trials 50 pounds of N was profitable



10 of 11 trials 50 pounds of N was profitable



How find sites that will be responsive?








