NUTRIENT MANAGEMENT PLANS—Understanding the
Components and Preparing to Have a Plan Written
SOIL SCIENCE NOTES
Components of a Plan

N

MANAGEMENT is pollution prevention
achieved by developing a nutrient budget for the crop,
applying nutrients at the proper time, applying only the
amounts of nutrients necessary to produce a crop, and
considering the environmental hazards of the site. The goal
of nutrient management planning is to develop soil fertility
programs consistent with realistic production goals which
also minimize entry of nutrients by leaching or edge-of-field
delivery into surface water or groundwater.
Nutrient
management planning includes managing all sources of plant
nutrients such as soil reserves, commercial fertilizers, organic
wastes, and crop residues. There are several components of a
nutrient management plan. This publication will explain the
four components of a nutrient management plan—amount,
source, placement and timing. The publication will also
describe a few tasks that should be completed by the producer
before the plan is written.
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A

MOUNT:

The primary strategy of nutrient management
planning is to supply the amount of nutrients needed for
the crop to be grown. Insufficient nutrients will result in
nutrient deficiencies which reduce crop yield and quality, and
decreases the uptake efficiency of other nutrients. Excessive
fertilization can affect both the plant and the environment.
The effect of excessive fertilization on plant growth depends
on the nutrient involved. In most cases excessive phosphorus
and potassium have little effect on plant growth and yield.
However, excessive nitrogen can reduce yields by making
plants more susceptible to diseases and insects, increasing
lodging, and stimulating vegetative growth at the expense of
fruit or grain production. Excess metals such as copper and
zinc can result in plant toxicities. In extreme cases, soil
levels of theses metals can be high enough to limit and
sometimes prevent the growth of certain crops. An added
concern of over application of nutrients is the potential for
water pollution. Both nitrogen and phosphorus are known to
enhance algal blooms, which can ultimately lead to fish kills.

S

OURCE:

We must consider all sources of nutrients when
developing a nutrient management plan.
Sources
considered in the plan are soil bound nutrients, commercial
fertilizers, animal manures, and crop residues. There can be
adverse environmental and plant health effects due to over
application of nutrients if all of these sources are not taken
into consideration in a nutrient management plan.

P

LACEMENT:

Nutrient placement can effect the efficiency
of crop use and the likelihood of nutrient loss from the
soil. Surface applied nutrients are more subject to loss by
erosion from heavy rains and under dry conditions will
remain on the soil surface and be unavailable to plant roots.
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Some surface applied nitrogen sources such as anhydrous
ammonia or manures, can lose substantial amounts of
nitrogen by volatilization. These need to be incorporated to
provide soil contact and reduce loss potential. Surface
applied phosphorus is not very mobile and is not available to
plants. Incorporation within the root zone increases plant
availability.
Placement often depends on the type of application equipment
that is available or the method which is most cost or time
effective.
Many growers choose broadcast nutrient
application because of time constraints or because it is
cheaper. Where manure utilization is a prime consideration,
the handling system may dictate the method of application.
For example, solid or semi-solid materials cannot be
effectively injected into the soil or applied through an
irrigation system, while lagoon liquids are most economically
applied through an irrigation system.

T

IMING:

Nutrient sources should be applied at times that
will maximize crop use and minimize the possibility of
loss. Timing is most important on soils and nutrients that are
most vulnerable to losses. Timing is especially important for
nitrogen application on sandy soils. Applying any nutrient at
a time the plant is not likely to use it increases the possibility
of loss by erosion or leaching vertically through the soil.
Nutrients that have leached below the root zone can no longer
be utilized by the plant and therefore are susceptible to further
movement towards the groundwater. There are potential
human health problems when excessive levels of nitrogen
reach the groundwater. In the case of organic sources of
nitrogen, it is recommended that the material be applied no
more than about 30 days before planting the crop. The
purpose of this recommendation is to allow time for the
organic nitrogen to begin to become available to the plant
while minimizing the time the nutrient can leach below the
root zone.
Timing is not so critical for nutrients such as phosphorus and
potassium if they are applied to soils which are not subject to
loss. The micronutrients copper and zinc are held very
tenaciously by soil organic matter and very seldom leach.
However, even nutrients held by the soil can be lost to surface
waters by soil erosion. Erosion control measures must be
considered in nutrient management planning.

B

MANAGEMENT PRACTICES (BMP S) can reduce
losses of nutrients and thereby reduce the potential for
negative environmental impact. Appropriate BMPs can be
any practice which reduces the undesirable movement of
excess nutrients into ground or surface water. They may
include erosion and sediment control to reduce movement of
soil and nutrients from field edges, grassed waterways and
EST
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buffer strips to reduce soil and nutrient loadings leaving the
field edge and incorporation of waste materials to off-site
movement, volatile losses and odors. Small grain crops could
be used to scavenge nutrients remaining in the soil after
harvest of the principal crop, particularly on highly leachable
soils. Or a cover crop could be established on land receiving
animal waste if there is high leaching potential.

Preparing to Have a Plan Written:
There are several tasks that the producer should complete
before contacting the certified technical specialist that will
write the plan. These tasks include:
• Determine the amount of manure generated and the
nutrient value of the manure.
• Collect soil samples and have them analyzed by a
laboratory using appropriate methodology and
procedures.
• Identify crops to be grown.
• Locate and purchase all maps necessary to complete
the nutrient management plan.
• Contact a certified technical specialist to assist in
preparation of the plan.

M

A preliminary step in nutrient
management is knowing how much manure is
produced on your farm and the amount of nutrients in it. For
nutrient management planning, it is best to get this
information from measurements and manure analyses taken
on your farm. At a bare minimum, you should know the
number of birds in each house per year and the number of
houses you plan to have in operation. Manure production can
then be calculated based on average values from
North Carolina farms.

amounts of the essential nutrients present. Soils in North
Carolina vary in their need for lime and nutrients, depending
on soil characteristics, previous fertilization levels, and the
nutrient requirements of the crop to be grown. The goal of
soil testing is to find out enough about the soil to provide
economically and environmentally sound nutrient and lime
recommendations. Soil testing is not a perfect science, but it
provides the most reasonable approach for growers to assess
soil pH and plant-available nutrients, to determine the need
for lime and fertilizers, and to avoid losses and environmental
damage from improper lime and fertilization practices. Soil
sampling is required once a year for every field on which
waste is applied.
In North Carolina, soil analysis is provided as a free service
by the Agronomic Division of the North Carolina Department
of Agriculture (NCDA). Sampling instructions, information
sheets, and boxes are provided at no charge and can be
obtained at county Cooperative Extension Service centers,
from Regional Agronomists of the Agronomic Division, and
from many businesses selling lime or fertilizer. Samples and
completed information sheets should be sent to the
Agronomic Division, NCDA, 4300 Reedy Creek Road,
Raleigh, NC 27607-6465.

ANURE INVENTORY:

Once the total amount of manure is determined, it is
important to know how much plant fertilizer is represented by
this manure. To do this, take an actual manure sample from
your treatment system at the point where the manure most
represents what will be land applied and have that sample
analyzed for its nutrient content.
Proper sampling is the key to reliable waste analysis.
Although laboratory procedures are extremely accurate, they
have little value if the sample fails to represent the waste
product. Waste samples submitted to a laboratory should
represent the average composition of the material that will be
applied to the field. Reliable samples typically consist of
material collected from a number of locations. Precise
sampling methods vary according to the type of waste. For
more information on sampling wastes, see SoilFacts
publication: Waste Analysis (AG-439-33).

S

TESTING: While experienced growers can usually
recognize a well nourished crop, it is not possible to look
at a soil and predict if the soil is too acid or if there are proper
OIL

Every soil sample you submit for testing should consist of
about 15 to 20 cores taken at random locations throughout
one field or area. A sample should include cores from no
more than about 20 acres even if the soil appears to be
uniform over a larger area. Keep in mind that each sample
should represent only one general soil type or condition. If the
field you are sampling contains areas that are obviously
different in slope, color, drainage, and texture and if those
areas can be fertilized separately, submit a separate sample
(consisting of 15 to 20 cores) for each area. The 15- to 20core sample you have collected will most likely be more soil
than the box will hold. Before filling the box, pulverize the
cores and mix them thoroughly in a clean, plastic bucket.
Then fill the sample box about two-thirds full with this
mixture.

3

Nutrient Management Plans

When collecting samples, avoid small areas where the soil
conditions are obviously different from those in the rest of the
field—for example, wet spots, old manure and urine spots,
places where wood piles have been burned, severely eroded
areas, old building sites, fence rows, spoil banks, and burnrow areas. Because samples taken from these locations would
not be typical of the soil in the rest of the field, including
them could produce misleading results. Areas within a field
where different crops have been grown in the past should be
sampled separately, even if you now plan to grow the same
crop in the whole field. Areas that have been limed and
fertilized differently from the rest of the field should also be
sampled separately.
Collect your samples with stainless steel or chrome-plated
sampling tools and plastic buckets to avoid contaminating the
samples. Avoid brass, bronze, or galvanized tools. Make sure
that the buckets and sampling tools are clean and free of lime
and fertilizer residues. Even a small amount of lime or
fertilizer transferred from the sampling tools to the soil can
seriously contaminate the sample and produce inaccurate
results.
For areas in which field crops are grown, collect samples to
the same depth that the field is plowed (usually about 8
inches) because this is the zone in which lime and fertilizer
have been incorporated. For fields where perennial crops
such as fescue, alfalfa, and turf are being maintained, samples
taken to a depth of 4 inches will best represent the crop's lime
and fertilizer needs. Where these perennial crops are to be
established, however, sample to the regular plow depth.

Once the soil test levels are measured, the final fertilizer and
lime suggestions must be made. Recommendations for
commercial users are given on an acre basis, nutrient by
nutrient.

C

SELECTION: Crops are an integral part of the
nutrient management plan. You need to identify the
crops you wish to grow. The choice of crops may be based on
the ease of crop management, the potential economic value of
the crop, or the amount of nutrients which you can apply. It
is important that there is a crop in the field year round so that
applications can be made throughout the year if necessary.
Crop rotations that meet this requirement include, but are not
limited to, bermuda grass pasture over-seeded with annual rye
or a corn-wheat-soybean rotation.
ROP

You will need to purchase the maps to be used in the
preparation of the plan. The maps necessary to complete the
plan are:
• ASCS map or equivalent, showing location and
acreage of fields. The technical specialist can indicate
on this map the crops to be grown and locations where
soil samples were collected.
• Natural Resources Conservation Service (NRCS) Soil
Survey map: These maps indicate the dominate soil
series which can be used to determine realistic
expected yields for the crops to be grown. In addition,
they show areas with high leaching or erosion
potential, water bodies, and any other environmental
hazards.
• United States Geologic Survey map or equivalent
showing perennial streams, indicated by "blue lines"
on the map.
Finally, you will need to contact a certified technical
specialist to assist you in the preparation of the nutrient
management plan. Local personnel from the North Carolina
Cooperative Extension Service and Natural Resources
Conservation Service may be trained in the preparation of the
plans.
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