LPES Updates

The Value of Manure as a Fertilizer

By Ray Massey and John Lory, University of Missouri

Animal producers often ask, “What is the value of manure?” Because a formal market does not exist for manure, its value to potential buyers is unknown. In this situation, the best approach is to estimate the maximum potential value of manure for a specific purpose.

At its most basic level, land-applied manure has value because it affects crop production. The nitrogen (N), phosphorus (P), and potassium (K) in the manure have value because they may decrease or eliminate the need for and thus the expense of commercial fertilizers. If the yield of the crop grown on the manure-applied land increases or decreases, that affects the manure’s value.

The maximum potential value of any manure depends on its fertilizer characteristics (N, P, K, and organic matter), the crop and soil needs of the land receiving the manure, and various manure management decisions (e.g., application rate, surface application, or manure injection).

Because manure is seen as a fertilizer substitute, assigning it a value in dollars/acre converts it to a unit that can be compared to commercial fertilizers. Assuming that all of the crop's fertilizer needs are going to be met, the value/acre will be constant among different manures–only the application rates will vary.

Fertilizer Form and Manure Nutrient Value

The easiest way to place a value on a pound of N, P2O5, and K2O in manure is to use the value of common commercial fertilizers. However, the N in anhydrous ammonia has half the value of the N in the ammonium nitrate. Likewise, the N in the manure is valued differently than either of the two commercial fertilizers. For convenience, the best value to use is probably the value of the commercial fertilizer that would have been applied if manure had not provided the nutrients.

Nitrogen

Most farmers view the value of the N in manure as less than that in commercial fertilizers because manure is bulky and the nutrient content can vary. However, organic producers would place more value on manure-supplied N than on commercial fertilizer sources of N.

Only the N that is available to and needed by a crop has value. Surface-applied manure has less N available when the crop needs it than does injected or incorporated manure. The increased N loss of surface-applied manure, relative to injected manure, lowers its value at the same application rates. Injecting or incorporating manure preserves N and thus increases its value.

Phosphorus and Potassium

The value of commercial P and K fertilizer probably approximates the value of manure-supplied P and K because manure-supplied P and K are stable. If a soil test indicates a need for P and K, the manure has P and K fertilizer value; otherwise it does not.

Minor nutrients

If soil tests indicate a need for a minor nutrient, manure values increase according to the value of the nutrients that the manure supplies, as verified by an accurate manure sample analysis.

Organic matter

If the organic matter supplied by the manure contributes to production, it has value. Because no market exists for organic matter, however, the best way to place a value on the manure-supplied organic matter is to determine the value of the increased yield resulting from the additional organic matter.

Cropping System and Soil Fertility

Often animal producers assume that all of the plant nutrients supplied by manure have value. Actually, a manure-supplied nutrient has fertilizer value only if it enhances the yield or quality of the harvested crop. Likewise, the following considerations limit the value of manure nutrients:

· Nitrogen applied to legumes such as soybeans and alfalfa does not have value because it does not replace a commercial fertilizer expense in those crops.

· Manure containing more nutrients than a crop needs is not of value unless there is some peculiarity of the crop that merits placing value on the over-supplied nutrient.

When manure is applied at a rate that approximates the rate at which corn removes N from the land, excess P and K are frequently applied. If the manure is applied to the same land each year and corn is grown on that land each year, the excess P and K will never have value. However, if the manure is applied every other year to land in a corn-soybean rotation, the excess P and K from the corn year is useful to the soybeans in the following year and thus has value. By changing the cropping system and the manure application schedule, producers can possibly increase the manure's value.

Phosphorus and K applied in excess of annual crop needs can be given a dollar value if soil tests indicate that the soil's P and K levels need to be increased to agronomic optimums. During buildup, the supplied nutrients increase crop value in the year of application and in subsequent years because the quality of the soil has been enhanced. Once the soil nutrient levels have been built to agronomic optimums, however, the manure's value reverts back to just the crop removal value of the nutrients.

Applying manure to highly productive land that currently has low fertility enhances the manure's value.

Example Manure Valuations

Swine pit slurry applied at the rate of 5,000 gallons/acre to meet the N needs of corn supplies more than enough P2O5 and K2O. All of the N is valued because all is needed to grow the corn. Its value is 135 pounds of applied N multiplied by $0.22/pound of N from commercial fertilizer. Only 54 pounds of the P2O5 is valued even though 150 pounds is provided, because the corn only uses 54 pounds. This 54 pounds is valued at a commercial fertilizer price of $0.29/pound of P2O5. Only 41 of the 110 pounds of K2O is valued because the corn only uses 41 pounds. This 41 pounds is valued at a commercial fertilizer price of $0.12/pound of K2O. The total value of the manure is $51.10/acre.

The value of the manure in Table 1 assumes that the excess application of P and K is not used in following years. If the manure was applied to corn in the first year and no manure was applied to the land, which was planted in soybeans, the next year, the excess P and K applied during the corn year would be valuable to the soybeans in the following year.

Table 1. Value of manure applied to corn.

	Nutrient
	Applied
	Needed by Corn Crop/-Pounds Valued
	Fertilizer Value, $/lb
	Value/-Acre

	N
	135
	135
	$0.22
	$29.70

	P2O5
	125
	54
	$0.29
	$15.66

	K2O
	110
	41
	$0.12
	$5.74

	
	
	
	Total
	$51.10


Table 2 shows the maximum value of the manure applied to a corn-soybean crop rotation where all of the N and P is used over 2 years. Most crop producers are reluctant to pay $70.69/acre for manure because its nutrient composition is not guaranteed; it may contain such undesirable foreign materials as weed seed or baling wire, and it may compact the land if applied to damp soil. Crop producers also realize that animal producers prefer to land apply manure close to their production facilities, and therefore, the animal producers have little negotiating power to demand full fertilizer value. However, the maximum price is the starting point from which the animal producer can negotiate with the crop producer.

Table 2. Value of manure on corn acres needing P2O5 buildup.

	Nutrient
	Applied
	Needed by Corn Crop/-Pounds Valued
	Fertilizer Value, $/lb
	Value/-Acre

	N
	135
	135
	$0.22
	$29.70

	P2O5
	125
	125
	$0.29
	$36.25

	K2O
	110
	41
	$0.12
	$5.74

	
	
	
	Total
	$70.69


The authors, Ray Massey and John Lory, are an ag economist and an environmental nutrient management specialist, respectively, at the University of Missouri. Ray can be reached at masseyr@missouri.edu, and John at loryj@missouri.edu.

With this article, Ray initiates an effort to incorporate economics into the LPES curriculum. He and Chris Boessen, a university colleague, are also working on a publication about easements and spreading agreements, a critical business topic as producers consider the phosphorus limits of the new CAFO regulations. Because their work focuses mostly on poultry and swine, Ray and Chris want to collaborate with faculty from other regions, thus broadening their initial work to additional species and regions. They also want to collaborate with a specialist in ag law.
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