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Availability of Nitrogen and Phosphorus from Manure 

Sieglinde Snapp, Department of Horticulture and Department of Crop and Soil Sciences 
snapp@msu.edu 

Grower use of manure has grown in recent years in Michigan. Different types of manure are 

being applied in vegetable and potato systems.  Dried poultry manure and liquid manure from swine and 

dairy operations are some of the more widely used manure sources. These types of manures are very 

different than manure used historically which had much higher levels of organic matter from animal 

bedding, such as straw or sawdust. It is not expected that manure with low levels of organic matter will 

build the total soil organic matter. However, recent research indicates that liquid and dried or composted 

manures can improve soil microbial activity and act as a buffered nutrient source. That is, some types of 

manure are similar to a slow release fertilizer, providing nutrients when crop demand is high, in mid or 

late summer.  This can translate into improved yields as recent studies in Michigan suggest that 

application of poultry manure with a reduced fertilizer rate of 0 phosphate and 150 lb N per acre can 

enhance potato tuber yields by 30 to 60 cwt/acre, compared to using fertilizer alone at the recommended 

rate of 35 phosphate and 200 lb N per acre. 

We have started using simulation modeling to understand nutrient release from different types of 

manure. Field and modeling results indicate that a combination of manure plus a cover crop, such as a 

winter rye incorporated with injected or spread manure, is one of the best means of insuring that nutrients 

are available with the crop demand is high in the summer. As some of the nutrients are available 

immediately after the manure is incorporated it is also important to cut back on the starter fertilizer 

applied at planting (Snapp et al., 2003).  

 To evaluate how much nutrients are available from manure it is highly advisable to obtain a 

laboratory analysis to judge the quality of the manure. Your country MSU extension office has a list of 

manure testing laboratories. The list can also be accessed at: http://www.maeap.org/cnmp.htm. Nitrogen 

and phosphorus content, pH and the amount of organic matter added are all useful measurements that 

provide insight into the quality of the manure. Total N and inorganic N (ammonia and nitrate) are 

particularly useful for estimating N availability. Phosphorus builds in the soil and the amount added with 

manure should be accounted for, and subtracted from fertilizer applied.  

 A sample is only as good as the sampling technique used, and it is important to obtain a representative 

sample from the manure storage facility. Your county MSU Extension office can provide guidance or 

check with the laboratory to determine a recommended sampling procedure. One useful method is to 

obtain a sample from at least three different depths of the storage facility, preferably just after the slurry 

or pile has been well mixed.  

 There are tools to improve estimates of how much, and when, nutrients will be released from 

manure. These include forms and software to help calculate nutrient budgets from manure applications 

http://www.maeap .org/resources.htm#1. See the information available through the Michigan Manure 

Resources Network http://web2.msue. msu.edu/ manure. One of the most accurate ways to adjust nitrogen 

fertilizer rates is to sample soil just before planting and measure the soil inorganic nitrogen. If soil nitrate 

is above 20 ppm, reduce N fertilizer application by about 60 lb/acre (Snapp et al., 2002).  
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