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Manure is a valuable by-product of the livestock 
industry.  It provides adequate nutrients to crops 
and other benefits to the soil if it is applied 
appropriately.  With fertilizer prices trending higher, 
manure has increased in value in recent years.  
However, handling manure and applying it to the 
land in an environmentally conscious way can be 
challenging.   
 

Benefits of Manure 
When applied appropriately and at recommended 
rates, manure can provide the following benefits: 

 Adds essential nutrients 

 Acts as mulch 

 Adds organic matter 

 Improves soil structure 

 Improves tilth 

 Increases cation exchange capacity 

 Improves infiltration of water 

 Reduces runoff 
When manure is applied to cropland, its nutrients 
are recycled as soil microorganisms process it for 
food and energy.  Nutrients reused by crops do not 
run off to surface water or leach to groundwater.  
Proper manure application gets the most value out 
of the nutrients and minimizes environmental 
problems. 
 

Considerations before Applying Manure 
Before applying manure to cropland, several 
considerations need to be taken into account.  One 
of the most important is to have current soil tests of 
the cropland.  Soil tests less than four years old will 
provide an accurate guideline of how much manure 
can be applied to supply nitrogen, phosphorous, and 
potassium to the crop.   
 
Another consideration is to have the manure tested.  
Whether in the liquid or solid form, manure should 
be tested to determine nutrient content so proper 
application rates can be determined for the crop to 
be grown.  Many county extension offices can help 
provide manure sampling and testing instructions.  If 
manure test results are not available, most 
university extension systems have a “book” value of 
manure nutrients based on pounds per ton (solid) or 
per gallon (liquid).  An example of University of 
Wisconsin’s nutrient availability is in Table 1. 
 
 
 
 

Table 1.  Approx. Available 1
st

 year Nutrient Content 
 N N* P2O5 K20 

Dairy     

Solid lb/ton) 3 4 3 7 

Liquid (lb/1000gal 7 10 5 16 

Beef     

Solid lb/ton) 4 5 5 9 

Liquid (lb/1000gal) 5 7 5 16 

Swine     

Solid (lb/ton 7 9 6 7 

Liquid (lb/1000gal)     

     Indoor Pit 25 33 25 24 

     Outdoor Pit 17 22 10 16 

     Farrow-nursery 
     Indoor Pit 

 
13 

 
16 

 
14 

 
18 

Poultry     

Solid (lb/ton) 20 24 30^ 24 

Liquid (lbs./1000gal) 8 10 6 10 

Horse     

Solid (lb/ton) 3 4 4 8 

*Manure incorporated within 72 hours 
^24 for turkey 
Adapted from University of WI NPM Fast Facts 
 
Also, consider land available for manure application.  
Available land for manure application is an 
important consideration for existing livestock 
operations as well as new or expanding operations. 
Typically, if enough land is available in an operation 
to produce feedstuffs for the animals, there is 
enough land to apply manure nutrients to minimize 
environmental effects. 
 
Determine the application rate for the field.  This 
rate will be calculated by using soil test results, soil 
type, nutrient needs of the crop, and manure 
nutrient content.  Nutrients should not be applied in 
quantities that exceed the amount needed for 
adequate plant nutrition. All nutrient sources from 
commercial fertilizer, manure, and legumes must be 
considered. Excess application may induce nutrient 
deficiencies in the soil and increase the potential for 
excess nutrients to enter waterways.  
 
A final consideration is to have the application 
equipment calibrated.  Calibrating equipment will 
ensure the application rate is met.  For solid manure, 
calibration includes weighing full and empty 
equipment and measuring the area covered.  Liquid 
manure application equipment can be calibrated 
using a flow meter for dragline systems and capacity 
of the tankers for tanker type applicators.  Both 
liquid systems also need to measure the area 
covered. 
 

Liquid and Solid Manure Application 



 

Sources: Best Management practices: Land Application from Animal Manure, Ohio State University publication, AGF-208-95 

                      Guidelines for Applying Manure to Pasture and Cropland in Wisconsin, University of Wisconsin-Extension publication, A3392 
                Management of Wisconsin Soils, University of Wisconsin-Extension publication, A3588 
                      Wisconsin’s Nutrient Management Standard 590 Summary, September 2005 revision 

Managing Nutrients in Manure 
Due to the variability of nutrients in manure, 
application of manure to meet the crop needs of one 
nutrient can often lead to the over application of 
another nutrient.  This can often be the case with 
nitrogen (N).  For example, depending on soil type, 
injecting 12,000 gallons/acre of liquid dairy manure 
and using a book value of 10 lbs.N/1000gallons 
meets the nitrogen need for corn.  This will result in 
60 lbs. P2O5 being applied.  This would be an over 
application of P2O5 if soil test P2O5 levels are already 
above 50ppm 
 
Phosphorous 
In animal manure management, phosphorus (P) is 
the nutrient of major concern on soils with high 
phosphorous fertility levels. Phosphorous applied to 
fields as manure or commercial fertilizer can move 
into bodies of water during erosion and runoff 
events, and is largely responsible for the accelerated 
eutrophication of many bodies of water. 
Eutrophication is a condition that reduces dissolved 
oxygen in the water, increasing plant growth and 
limiting animal life. 
 
The United States Department of Agriculture Natural 
Resources Conservation Service’s (NRCS) 590 
Nutrient Management Standard addresses 
phosphorous applications.  Be sure to check manure 
management standards for your specific state.  An 
example of one of Wisconsin’s phosphorous 
management strategies is below. 
 
Soil Test P Strategy: 
P applications from all sources must be based on the 
following soil test P values: 

 < 50 ppm P - Nutrient applications allowed 
up to crop N need/removal, 

 50 – 100 ppm P - Applications of P shall not 
exceed crop removal of P over a rotation   
(8 year max) 

  > 100 ppm P - Eliminate P applications, 
unless required by highest P-demanding 
crop in  the rotation 

 
Nitrogen 
Nitrate-nitrogen poses a threat to groundwater if 
excess nitrogen is applied to cropland.  Manure 
applied to sands or loamy sands, in the early fall 
when temperatures are above 50°F convert nitrogen 
to nitrate when crops are not growing and pose a 
greater leaching risk to groundwater.  Anytime, 

nitrogen is applied in excess of crop need the threat 
of leaching to groundwater is increased. 
 
Incorporate Manure 
Whether applying liquid or solid manure, it should 
always be incorporated into the soil within three 
days to reduce volatilization and runoff losses.  Note 
in Table 1 incorporated manure has higher first year 
N credit than unincorporated manure.  Liquid 
manure injected via dragline or tanker is considered 
incorporated.  Some surface tillage tools at the point 
of application such as an AerWay® may not be 
defined as doing “incorporation”.  Check with your 
state NRCS or conservation agency on the definition 
of “incorporation”. 
 
Prohibited and Restricted Areas for Application 
Several areas are prohibited or restricted from 
receiving manure applications. These restrictions can 
vary from state to state so it is best to check with 
local and state agencies for specific prohibited and 
restricted areas.   
 
Prohibited areas from receiving manure may include: 

 Surface water, concentrated flow channels, 
vegetative buffers, non-farmed wetlands, 
sinkholes, gravel/sand pits, and wells 

 Non-cropland and/or non-pastured land 
except for establishment and maintainence 

 Areas within 50 feet of a well 

 Areas contributing runoff 200 feet upslope 
of direct conduits to unless nutrients are 
incorporated within 3 days 

 Fields exceeding tolerable soil loss (T) 
 
Frozen and snow covered fields also may have 
prohibitions which may include: 

 1,000 feet of a lake, pond, flowage or within 

300 feet of a river/perennial stream   

 Areas identified as direct conduits to 

groundwater or surface water, 

 P removal of the following growing season’s 

crop is not to be exceeded when applying 

manure.  

 Slopes greater than 9%, exception: Up to 

12% for manure applications on contoured 

or contour stripped fields. 
 
Following manure application guidelines help 
provide adequate nutrients for the crop while 
protecting the environment from immediate and 
future impact. 
 


