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Abstract
Are you thinking about using manure to fertilize your farm but want more 
information? Properly managed manure applications recycle nutrients to crops, 
improve soil quality, and protect water quality. From deciding whether manure 
is right for your farm to learning how to calibrate manure applications, this 
publication takes you through the process of fertilizing with manure and other 
organic amendments.
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Fertilizing with Manure and Other Organic Amendments

Quick Facts

Manure nutrient management is a cyclic process that includes:

determining crop nutrient need,
choosing a nutrient source,
selecting and calibrating a manure application rate to deliver a target nutrient rate,
monitoring crop performance and soil test values, and
adjusting future application rates based on crop and soil monitoring.

Manures are unbalanced in nutrient content. When applied to meet crop nitrogen need, they usually will supply more 
phosphorus and potassium than is necessary for crops. Monitoring phosphorus and potassium via soil testing every three to 
five years is recommended to avoid excessive accumulation.

Unlike fertilizer, manure has variable nutrient content, depending upon site-specific factors (e.g., bedding, moisture, and 
storage or composting). See Table 2 for typical values.

For the current growing season, apply manure based on its ability to supply plant-available nitrogen to meet, but not exceed 
crop needs. Keep in mind that over-application of some products can damage plants with too much soluble salt.

Composts are lower in plant-available nitrogen than are most raw manures. Composting raw manure kills weed seeds and 
pathogens, facilitates storage, and makes a more uniform material that is easier to apply. For typical compost nutrient 
analyses, see Table 3.

Byproducts from cities and food processing facilities have nutrient value and are sometimes available for use on farms. See 
Table 4 for examples.

Manures and specialty products that contain more than 4% total nitrogen should be applied at low rates based on plant-
available nitrogen supplied. See Table 5.

Use published values for manure nutrient content (Tables 2–5) with caution. Laboratory analyses of manure can improve the 
accuracy of manure nutrient application rates. For best results, send samples to laboratories that have demonstrated 
proficiency in performing manure analyses. Under Additional Resource, see the Lists of Laboratories and Consultants 
section of this publication for more information. Other organic materials can be analyzed for nutrient content using the same 
laboratory methods used for manure.

Calibration worksheets for manure spreaders that provide several options for monitoring manure application rates are 
included in this publication. Keeping records of manure nutrient application rates on a field-by-field basis can assist in 
evaluating and modifying manure application programs.

This publication is written for both organic farmers and other farmers who use manure. For details on organic farming 
standards, refer to the National Organic Standards in Additional Resources.
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Overview

Manure is a good source of plant nutrients and organic matter. 
Properly managed manure applications recycle nutrients to 
crops, improve soil quality, and protect water quality. 
Although the focus of this publication is on animal manures 
and manure composts, the same principles apply for other 
waste-derived organic amendments, such as peppermint hay 
(leaves and stems that have been heated to remove peppermint 
oil), fish waste, and composted yard debris and food waste.

Is Manure a Good Choice for 
Your Farm?

Consider the following questions before applying animal 
manure on your farm:

Are there local sources of manure?
What is the quality of local manure sources?
Where does manure fit in your crop rotation?
Will your crops respond to added nutrients?
What are the environmental and food safety risks and 
how can you mitigate them?

Local Sources of Manure

If you raise livestock, or if you have neighbors who do, you 
will likely have plenty of manure available nearby. If you have 
to import manure from more distant sources, transportation can 
greatly increase costs. You will need to decide if it makes 
economic sense if you are considering importing manure. 
Other organic materials may also be locally available, such as 
peppermint hay in parts of the Willamette Valley and the 
Columbia Basin, or shrimp and crab waste if processing 
facilities are nearby.

Quality of Manure Sources

Manure quality varies considerably, as discussed later in this 
publication. You will need to compare the quality of available 
manure sources (nutrient supply, ease of handling, odor, and 
risk of weed seeds or pathogens) with your farming needs. See 
Table 1 for a comparison of composted and uncomposted 
manure sources.

Crop Rotations

Manure use is compatible with most crops and crop rotations. 
Remember that crop nutrient needs vary and manure 
applications should be consistent with the nutrient needs of 
your crops. Soil test results and Extension publications are 
good sources of information on crop nutrient needs.

Fresh manure is not a good choice for salad and root crops that 
are eaten raw because of food safety concerns. For more 
information, see the section titled Using Manure Safely.

Soil Fertility

Manure provides the most benefits on soils with deficient to 
adequate levels of nutrients. Soils with high to excessive levels 
of nutrients are not a good choice for manure use because the 
nutrients in manure are less likely to benefit crops and more 
likely to leach into groundwater or run off into surface water. 
If you have excessive levels of nutrients in your soil, limit 
applications of those nutrients to recommended starter levels 
and use an alternative source of organic matter input, such as 
growing cover crops.

Composted vs. Uncomposted 
Manure

Composting is more than just piling the material and letting it 
sit. Composting is the active management of manure and 
bedding to aid the decomposition of organic materials and 
destruction of pathogens by microorganisms under controlled 
conditions (Figure 1). For more information on composting, 
refer to the Additional Resources section.

What are the benefits and detriments of using uncomposted or 
composted manure? In some cases, they have comparable 
properties, and in other ways, they are quite different. Table 1 
compares the two materials.

Figure 1. Composting manure on-farm using an aerated, static (unturned) 
pile. Photo by Andy Bary.
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Table 1. Compost and manure comparison

How to Determine the Nutrient 
Content of Manure

Not knowing the nutrient content of manure can lead to large 
errors in nutrient application rates. We strongly advise you test 
the manure you plan to use (Figure 2). If you buy manure from 
a commercial source, they should be able to provide you with 
nutrient test values; you would not need to do further testing. 
In the absence of test values, use the published values in Table 
2 (manure) and Table 3 (manure composts) as a starting point. 
For other organic amendments, use the values in Table 4.

Figure 2. Nutrient concentrations and availability in manure varies widely 
depending on the type of livestock and how the manure is stored and 
handled. Photo by Andy Bary.

Organic Fertilizers vs. Soil Builders

Manure and other organic amendments that supply large 
amounts of nutrients are organic fertilizers. They are 
applied at rates estimated to meet crop nutrient needs. 
Some manures and amendments (including most 
composts) supply smaller amounts of nutrients and are 
used as soil builders. Farmers can apply these 
amendments at higher rates to build soil organic matter 
quickly without risk of over-applying nutrients.

Since manure application rates are usually based on 
nitrogen, much of the difference between organic 
fertilizers and soil builders depends on the concentration 
and availability of nitrogen. In general, manure that 
contains more than 2% nitrogen on a dry-weight basis is 
used as a fertilizer, while manure with less than 2% 
nitrogen has low enough nitrogen availability to be a soil 
builder. Most composts have low enough nitrogen 
availability to be used as soil builders. During 
composting, most of the easily decomposable or 
mineralizable forms of nitrogen are converted to more 
stable organic forms or lost as ammonia gas.

See the section on Nitrogen Availability for Crop Growth 
for background on release and availability of nitrogen 
from organic amendments. Tables 2–5 provide estimates 
of nitrogen concentration and availability from a variety 
of manures, composts, and other amendments.

 

Laboratory Analysis

Laboratory analysis measures the nutrients in manure instead 
of just estimating them based on table values. Using testing 
laboratories requires proper sampling techniques and timely 
delivery of the sample to the laboratory.

The main components you should have measured are total 
nitrogen, ammonium nitrogen, total phosphorus, total 
potassium, electrical conductivity, and dry matter. If the 
manure is old or has been composted, you may also want to 
test for nitrate-N. Electrical conductivity is a measure of 
soluble salts. It is an important factor in arid regions, where 
salts can accumulate in the soil and harm crop growth. Dry 
matter is used to convert lab results from a dry-weight to an as-
is basis.
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