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While it all fits under the 
loose term of “manure,” 
if you’re reading this, 
you well know that all 

manure is not the same. And while we 
can categorize it by source, that doesn’t 
remove the variability that exists 
across its many facets. 

Manure has gained a “diffi-
cult-to-manage” reputation as fertilizer, 
but it doesn’t have to be. With systematic 
manure analysis and an understanding 
of all contributing factors, its variabil-
ity can be identified and this resource 
turned into a valuable fertilizer. 

A look at phosphorus
Phosphorus is generally the most 

regulated component in manure. This 
is due to the risk of phosphorous deliv-
ery to surface water. When phosphorus 
runoff travels to surface water it can 
cause excessive algae growth.

The great news about phosphorus 
management is that this element tends 
to stay put in the environment. Soil 
erosion and manure runoff are the most 
likely culprits leading to phosphorus 
runoff. There is also a soluble phos-
phorus component to manure, but it is 
minor. With sound tillage and rotation 
practices, as well as effective incorpora-
tion, the risk of phosphorus runoff can 
be minimized.

Phosphorus content in manure tends 
to vary slightly during manure applica-
tion. High phosphorus concentrations 
are commonly associated with manure 
that is high in solids content. This is 
especially true in a multistage manure 

storage structure. 
At a minimum, a manure sample 

should be pulled at the start and finish 
of each stage. A more comprehensive 
approach would include additional 
sampling when manure consistency 
changes. The only way to identify this 
variability is through a thorough sam-
pling program. 

Working with nitrogen
Nitrogen may be the single largest 

reason growers are applying manure. 
It is a great source of fertilizer for next 
year’s nitrogen-demanding crop. Nitro-
gen is also one of the toughest nutrients 
to control when it comes to applying 
manure. Nitrogen in manure can vary 
from the beginning of application until 
the last hose is on the reel.

To further complicate management, 
nitrogen is very mobile in the soil profile. 

If a warm or wet fall is in store, nitrogen 
could be lost through the bottom of the 
system due to leaching. The same prob-
lem can occur in a warm or wet spring. 

To help manage loss of fall-applied 
manure to the environment, it is best to 
apply manure when soil temperatures 
are below 50°F. If application cannot 
be delayed, many nitrogen stabilizer 
products are available.

Nitrogen can also be lost to the 
atmosphere thanks to volatilization. 
This can be controlled by the manure 
application method as well as nitrogen 
stabilizer products. 

The hard and fast rule to limit volatil-
ization is simple: The faster the manure 
gets mixed with the soil, the more 
nitrogen you will have for your crop. 
Limiting manure’s exposure to the air 
reduces its potential for volatilization. 

Injection is the best way to maximize 

by Scott Fleming

Variability is the rule
Recognizing the changing characteristics of manure can help make the most 
of this valuable resource.

To get the most from manure, establish a thorough sampling plan to 
determine the variability in nutrient content prior to application. 
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the amount of nitrogen available, fol-
lowed by prompt incorporation. Surface 
application comes in at a distant third. 
This is an effect of the loss of nitrogen 
to the atmosphere when it lays on the 
soil surface. These losses to volatiliza-
tion occur from the moment manure is 
applied to the field. Obviously, minimiz-
ing these losses can prove beneficial to 
the environment and the bottom line.

The Wisconsin nitrogen calculation 
method is fairly straightforward, so it’s 
easy to utilize in an example. When 
direct-injecting liquid dairy or beef 
manure, 50% of the total nitrogen 
is available in the first year. If the 
manure is surface applied and incorpo-
rated within 72 hours, 40% of the total 
nitrogen is available to the crop. 

If the manure is not incorporated 
within 72 hours, only 30% of the 
manure’s total nitrogen will be avail-
able for the crop. The remainder of 
the nitrogen in each of these scenarios 
is either lost to volatilization, or it is 
slow-release nitrogen and will become 
available in the second and third year 
after application. 

It is also important to note that 
different sources of manure have dif-
ferent first-year nitrogen availability. 
For example, swine manure has 65%, 
50%, and 40% first-year availability 
when injected, incorporated, or surface 
applied, respectively. Check resources 
from your state for more specific infor-
mation about nutrient availability.

In addition to source and application 
method variation, there is also vari-
ation of manure from farm to farm. 
Some likely causes for this variation 
include diet, precipitation, manure han-
dling and transfer method, and animal 
size and type. To further complicate 
matters, the manure within a storage 
structure will vary enough to merit 
additional analysis. To account for this 
variability, manure analysis must be 
performed on a regular basis through-
out the application season.

Sampling for consistency
As discussed earlier, much of the 

variation in manure tends to follow the 
concentration of solids. For a permitted 
livestock operation, a minimum of one 
composite sample per source is required 
for each application period. In a mul-
tistage manure system, this would 
mean one sample per stage. Additional 
manure samples should be pulled for all 
solid or composted manure. 

This is the bare minimum sampling 
strategy that should be employed. 
Ideally, pull additional samples after 
major changes in manure consistency, 
prolonged application delays, and on 
each manure transfer field.

When looking at the impressive fertil-
izer value of manure, it is best to take 
sampling more seriously than meeting 
the minimum requirements. After all, 
you could pay for more than 10 manure 
samples by saving just 1 ton of urea. 

While the relative cost of manure anal-
ysis may be low in comparison to fertil-
izer, managing the sampling strategy is 
still necessary to provide useful data. If 
too many manure samples are pulled, 
the data could become overwhelming 
and would likely not drive additional 
management changes.

A strategy commonly employed is 
sampling when switching fields. This 
will allow the producer the opportunity 
to tailor commercial applications to 
the exact manure credit for that field. 
Another important time to sample 
would be following a shutdown. The 
manure composition could change and 
this may cause variability. 

If manure is applied to land that is 
not under the control of the farm apply-
ing the manure, this is a great opportu-
nity to pull a sample. It provides peace 
of mind and helps show value for the 
manure application.

Manure sampling strategies are 
almost as variable as manure itself. Cre-
ating a game plan prior to application 
season will help direct sampling efforts 
and improve efficiency. Start pulling 
manure samples with purpose and put-
ting them to use, and reap the value of 
this readily available resource. ■

The author is a nutrient manage-
ment specialist and sampling 
director at Rock River Laboratory 
in Watertown, Wis.
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