Calculating Land Base Requirements for Manure Application

Introduction
Animal manure should be considered an economical source of crop nutrients. However,
applying excess nutrients to a crop field wastes valuable nutrients resulting in possible
crop damage suppressing yield and can be harmful to the environment by contaminating
surface or ground water. One crucial step in manure management is to understand the
capacities of each parcel of land in which manure will be applied for optimal manure
utilization. When planning a new operation or expanding an existing operation, enough
land area for manure application must be included in the plan.

The factors which most
often limit the amount
of manure that can be
applied to a cropland
are:
- existing soil
fertility levels
manure nutrient
content
- crop nutrient
needs
- site limitations,
slope
- runoff potential
- leaching
potential

The factors which most often limit the amount of manure that can be applied to a
cropland are the existing soil fertility levels, manure nutrient content, crop nutrient needs,
site limitations, slope, runoff potential, and leaching potential. These factors will ensure
that enough land area is available in future years to prevent nutrient buildup in the soil
beyond suggested agronomic and environmental levels. Nitrogen and phosphorus are
usually the limiting nutrients for manure application. All manure contains measurable
amounts of both. Applying levels that exceed crop nutrient requirements may lead to
nutrients entering surface waters or leaching into ground water. Certain practices
including manure incorporation into soil and intensive control of runoff at the application
site can minimize environmental impacts from manure application.
If the land base is determined to be inadequate, arrangements must be made to reduce
manure production (reduce herd size) or find alternative outlets for manure. Neighbors
may own land with poor soils; manure could improve the productivity of these soils. There
may also be opportunities to compost manure and sell it to area gardeners and
landscapers.

Required information
In order to calculate the required minimum land base, producers will need the following
information:






Number of lactating cows, dry cows, heifers, and calves.
Average weight of animals.
Crop type which receives most of the manure.
N removal by the crop (lbs/acre).
P2O5 removal by the crop (lbs/acre).

Enter the above values into the following worksheet to find out if sufficient land is
available for the amount of manure that is currently generate at your farm.
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Land Base Requirement Worksheet
Herd Information
Average
weight (lbs)

Table values
(lb N/yr/lb cow)

Nitrogen Excretion
(lb N/yr)

Number of lactating cows:_______

x ________

x

0.172

=

____________

Number of dry cows:____________

x ________

x

0.135

=

____________

Number of heifers:______________

x ________

x

0.111

=

____________

Number of calves:_______________

x ________

x

0.120

=

____________

=

____________

TOTAL

Average
weight (lbs)

Table values
(lb P2O5/yr/lb cow)

P Excretion
(lb P2O5/yr)

Number of lactating cows:_______

x ________

x

0.077

=

____________

Number of dry cows:____________

x ________

x

0.045

=

____________

Number of heifers:______________

x ________

x

0.032

=

____________

Number of calves:_______________

x ________

x

0.077

=

____________

=

____________

TOTAL
Field Information
Crop receiving manure: ______________________

Yield goal:____________

N removal by crop:_____________ (lbs N/acre)

N-based Land Base =

Total N excretion (lbs/year)
N removal (lbs/acre)

=_______acres

P removal by crop:_____________ (lbs P2O5/acre)

P-based Land Base =
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Total P2O5 excretion (lbs/year)
P2O5 removal (lbs/year)

=_______acres
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Nutrient Removal by Crops Commonly Grown by Dairy Producers in Massachusetts
Crop

lb N

lb P2O5

Alfalfa Hay

5.6

per ton

15

per ton

Alfalfa Haylage

4.5

per ton

10

per ton

Grass Hay

4.0

per ton

13

per ton

Corn Silage (35% dry matter)

2.2

per ton

5

per ton

Corn Grain

0.9

per bushel

0.4

per bushel
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