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Chapter 5

Management of Grazing Lands

This chapter primarily contains guidance for planning grazing management
on the various kinds of grazing lands. The chapter is divided into three
major sections. Section 1, Managing Native Grazing Lands, gives guidance
on managing rangelands, grazed forest lands, and native and naturalized
pasture. Section 2 is Managing Forage Crops and Pasturelands. Section 3,
Procedures and Worksheets for Planning Grazing Management, is proce-
dures and worksheets for forage inventory, livestock inventory and forage
balance, determining forage composition and value ratings, stocking rate
and forage value rating, and prescribed grazing schedule.
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Section 1

Managing Native Grazing Lands

The management of plant communities depends on
an understanding of the ecological processes and the
ecology of the communities to managed. Some pro-
cesses of change are so universal as to be considered
general ecological principles. Others may be less
widely applicable (regional) and more closely related
to particular communities or individual characteristics
of a species.

600.0500 Managing range-
lands

(a) Dynamics of ecological sites

The natural plant communities for an ecological site
are dynamic. They respond to changes in environment,
to various uses, and to stresses by adjusting the kinds,
proportions, and amounts of species in the plant
community. Climatic cycles, fire, insects, grazing, and
physical disturbances are factors that can cause plant
communities to change. Some changes, such as those
resulting from seasonal drought or short-term heavy
grazing, are temporary; others may be long lasting.
Changes may cross a threshold and cause a permanent
change in the ecological site potential.

Individual species or groups of species in a plant
community respond differently to the same use or
stress, such as fire, changes in climate, and grazing or
browsing pressure. It is normal for some plants to be
grazed more closely and frequently than others when
grazed by livestock or wildlife. Most plants are sensi-
tive to stress during some stage of growth. They may
be severely affected by improper use or stress during
critical growth periods, but tolerant at other times.

Many plants respond to changes in the microenviron-
ment in a unique manner that may be different from
their associated species. For example, some species
are destroyed by fire, while the plant next to it thrives
following a fire. The same weather conditions may be
favorable for the growth of one species in a plant
community while unfavorable for another species in
the same community. A growing season in which
frequent light rainfall occurs may be ideal for some
species. Other species may depend upon deep soil
moisture, making frequent light rainfall ineffective for
that species even though the total rainfall may be
above average. Thus many complex factors contribute
to changes in the composition, function, and trend of
plant communities. Not all changes are related to
grazing by livestock. Many changes may be caused by
climatic fluctuations, fire, and extreme episodic
events.

(190-VI, NRPH, September 1997) 5.1-1
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To develop alternatives with the decisionmaker for
management of rangeland, NRCS employees must
understand how an ecological site or association of
sites responds to disturbance or other treatment. It is
necessary to identify the ecological site and under-
stand the description for that site. The ecological site
description has the information necessary to interpret
the findings of inventories to determine the rating of
an ecological site.

(b) Establishing management
objectives

Management objectives are developed and deter-
mined with the landowner during the planning pro-
cess. All inventory and other necessary information
for the development of objectives and the application
of the grazing management are gathered during the
planning process. The objectives of the landowner
and those of the NRCS do not need to be the same,
but they must be compatible. The management objec-
tive must meet the needs of the landowner, the
resources, and the grazing animals.

(¢) Determining treatment alterna-
tives

For most management units, there are several manage-
ment alternatives. These alternatives must provide the
kind of plant community that provides for and main-
tains a healthy ecosystem, meets resource quality
criteria in the local field office technical guide,
produces adequate, available amounts of quality
forage for the grazing animals, and meets the needs
of the grazing land enterprise(s) and the desires of
the landowner. The plant community that meets
these criteria is the desired plant community.

After the cooperator has set goals for the site based
upon the intended use, the NRCS conservationist
provides information and analysis to assist the coop-
erator in selecting the appropriate plant community to
meet these goals. This plant community becomes the
desired plant community (DPC). The trend is deter-
mined (see chapter 4), and the appropriate plans are
made by the cooperator to either maintain the existing
plant community (if it is the DPC) or plan the appropri-
ate transition from the present plant community to
the desired plant community. This decision sets the

stage for the selection of the appropriate conserva-
tion practices and resource management systems for
the cooperator’s conservation plan.

The NRCS conservationist will use information from
the ecological site description, trend determinations,
similarity index determinations, rangeland health
determinations, and other information to assist the
land manager. This assistance will provide alternatives
that would most likely lead toward the desired plant
community.

This stage of the conservation planning process
involves the following steps:

e Inventory the present plant community and
determine annual production for each species.

e [dentify from the ecological site description the
desired plant community that meets the land
manager's goals and the resource needs.

¢ Determine what changes may be occurring
(determine trend).

e Compute similarity index of present community
to the desired plant community.

e Determine how the ecological processes of the
site are functioning (rangeland health determi-
nations).

¢ Determine what conservation practice alterna-
tives and resulting resource management system
will achieve or maintain the desired plant
community.

¢ Provide followup assistance to land manager in
plan implementation.

e Provide assistance to monitor trend.

Conservation practices applied on grazing lands are
grouped into three categories to reflect their major
purposes: vegetation management, facilitating, and
accelerating practices.

Vegetation management practices—Practices that
are directly concerned with the use and growth of the
vegetation. Example are prescribed grazing and
prescribed burning.

Facilitating practices—Practices that facilitate the
application of the vegetation management practices.
Examples are water development, stock trails, fenc-

ing, and prescribed burning.

Accelerating practices—Practices that supplement
vegetation management. These practices help to
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achieve desired changes in the plant community
more rapidly than is possible through prescribed
grazing management alone. In some instances, the
practices may be required to achieve desired
change. Examples are brush management, range
planting, and prescribed burning.

This list of conservation practices is not complete.
Definitions and standards for each conservation prac-
tice are provided in the National Handbook of Conser-
vation Practices. The local Field Office Technical
Guide provides detailed information applicable to the
conservation practices discussed, and others available
to be considered in development of alternatives with
the landowner.

(d) Planning grazing management

The Natural Resources Conservation Service provides
assistance to cooperators who wish to apply grazing
management. The primary conservation practice used
is prescribed grazing. Prescribed grazing is the
vegetation management practice that is applied to all
land where grazing is a planned use. The grazing may
be from domestic livestock, semi-domestic animals
(buffalo and reindeer), or wildlife. This practice has
been developed to incorporate all the methods and
concepts of grazing management. Prescribed grazing
is the controlled harvest of vegetation with grazing
or browsing animals, managed with the intent to
achieve a specified objective.

The objectives developed with the landowner during
the planning process determines the level of planning
and detail necessary for the application of pre-
scribed grazing. The minimum level of planning for
the prescribed grazing practice includes enough
inventory information for the landowner to know the
proper amount of harvest to maintain enough cover
to protect the soil and maintain or improve the qual-
ity and quantity of desired vegetation. The available
forage and the number of grazing and browsing
animals must be in balance for effective manage-
ment of grazing lands. This is done by developing a
feed, forage, livestock balance sheet. This part of the
inventory identifies the available forage from the
land and the demand for forage by the livestock and
wildlife. It identifies where and when shortages or
surpluses in forage exist. Procedures and worksheets
are in section 3 of this chapter (exhibits 5-1, 5-2,
5-3, 5-4, 5-5, and 5-6).

Grazing is one of the major forces in defining what
plant species will dominate a site. Different grazing
pressures by different grazing and browsing animals
favor different plant species. If the grazing is severe,
undesirable plants are generally favored.

Grazing management can be planned and applied that
favors a particular plant community or species. This
can be done to meet the objectives of the landowner
and the needs of the resource. Grazing management
has been successfully planned and applied that has
favored the re-establishment and increase in woody
plants along riparian areas while still providing
quality forage for the grazing animal.

Alleviation of grazing pressures that have induced
composition changes in a community does not imme-
diately and by itself terminate or reverse the change
that such pressures induced. Many plants, desirable
and undesirable to grazing, are long lived. If increase
of undesirables is related to only the suppression of
the desirable species, a change in grazing pressure and
management sometimes permits the desirable species
to regain their competitive status and suppress the
invaders. Such a rapid recovery can occur only when
prior grazing has been harmful for a comparatively

sdsepar(sdsewhere(plants havedieed, recoverydre-)Tj 0 -1.2 TC

thrtis(cpabiltity of thepplann. Theleaives(are thefwood)Tj T* 0.
toaiztdiatfnewestilders.Roonts nchfor the(plantsto-)Tj0 -1..
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Management of the grazing animal is one of the most based on the NRCS Field Office Technical Guide
economical methods to ensure the health and stability quality criteria, the landowner, and the livestock.

of the grazing land resource. For grazing management Meeting these needs is essential to the success of all
to be successful, it must meet the needs of the land, grazing management.

Figure 5-1 Relationship between grazing and root growth (Crider 1955)
|
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(1) Keygrazing areas and key species

The grazing enclosure is the management unit for
grazing land. Every management unit has certain
characteristics that influence the distribution of graz-
ing. Among these characteristics are soil, topography,
size of enclosure, location of water, fences, riparian
areas, natural barriers, and the kinds and distribution
of plants. In addition, weather conditions, insects,
location of salt and minerals, type of grazing manage-
ment being applied (frequency and severity of graz-
ing), and habits of the grazing animals affect the pat-
tern of grazing use. For these reasons it is impractical
to prescribe grazing use for every part of a large graz-
ing unit or to prescribe identical use for all enclosures
of a farm or ranch. Determining the key grazing
area(s) in each enclosure and planning the grazing to
meet the needs of the plants in the key area are more
practical. If the key grazing area of a unit is properly
grazed, the unit as a whole will not be excessively
used. The key grazing area in a management unit is a
relatively small area within the grazing unit. This key
area(s) is used to represent the grazing unit as a
whole.

Most plant communities in a grazing unit consist of
several plant species in varying amounts. Even though
the entire plant community is of concern to manage-
ment, to attempt to attain the desired use of every
species would be impractical. It is more practical to
identify a single species (or in some situations two or
three) as a key species to serve as a guide to the use
of the entire plant community. If the key species
within the key grazing area is properly grazed, the
entire plant community will not be excessively used.

Characteristics of a key grazing area:

¢ Provides a significant amount, but not necessar-
ily the greatest amount, of the available forage in
the grazing unit.

¢ [s easily grazed because of even topography,
accessible water, and other favorable factors
influencing grazing distribution. Small areas of
natural concentration, such as those immediately
adjacent to water, salt, or shade, are not key
grazing areas, nor are areas remote from water
or of limited accessibility. However, riparian
areas are of special concern when establishing
key grazing areas. Riparian areas are of gener-
ally small extent in relation to the surrounding
landscape. These areas represent a significant

resource in terms of forage production, buffer-
ing surface water flows, controlling acceler-
ated erosion and sedimentation, capturing and
transforming subsurface pollutants, and provid-
ing essential wildlife habitat and local
biodiversity. From an ecological basis, their
designation as a key grazing area is therefore
an important consideration. From the
landowner’s perspective, properly managed
riparian areas will be key in retaining flexibility
and control of the property. Table 5-1 is an
example of how and when to consider using a
riparian area as a key grazing area.

e Generally consists of a single ecological site or
part thereof.

e Areas of special concern can also be designated
as key areas. Areas of special concern could
include habitat for threatened or endangered
species, cultural or archeological resources,
water quality impaired waterbodies, and criti-
cally eroding areas.

¢ [susually limited to one per grazing enclosure.
More than one key grazing area may be needed
for an unusually large enclosure, enclosures
with riparian areas, enclosures that have very
rough topography or widely spaced water
where animals tend to locate, when different
kinds of animals graze the enclosure, or when
the enclosure is grazed at different seasons.
The entire acreage of small enclosures can be
considered the key grazing area.

Key grazing areas should be

e Selected only after careful evaluation of the
current pattern of grazing use in the enclosure.

e Selected to meet the objectives and needs of the
resources, livestock, and landowner. Objectives
and needs must meet the FOTG quality criteria.

e (Changed when the pattern of grazing use is
significantly modified because of changes in
season of use, kinds or classes of grazing ani-
mals, enclosure size, water supplies, or other
factors that affect grazing distribution.

Characteristics of key species:

e Palatability—A relatively higher grazing prefer-
ence is exhibited for it by the kind of grazing
animal and for the planned season of use than for
associated species in the key grazing area.
(Very palatable plants that have a negligible

(190-VI, NRPH, rev. 1, December 2003) 5.1-5
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production potential should not be selected as needed to hasten an increase in the desired
key species except as needed to meet manage- species.
ment objectives or resource goals; e.g., riparian e [s consistent with the management objectives
areas.) for the plant community. If the objective is to

e Provides more than 15 percent of the readily maintain or improve the plant community to a
available forage in the key grazing area. A near climax state, the key species should be
species providing less than 15 percent of the one that is a major component of the historic
available forage can be selected as the key climax plant community.
species if it has a potential for greater produc- e Is a perennial except where the grazing land is
tion or if it is critical to the needs of grazing managed specifically for annual vegetation or
animals. A species producing less than 15 where the grazing unit has only annual species or
percent of the forage may also be selected if a mixture of annuals of good forage value and
necessary to meet the FOTG quality criteria, perennial species of little or no grazing value.
the needs of the resource, or the landowner’s
objective. A choice browse species on deer Key species should be selected only after the
winter range or in a riparian area are examples decisionmaker
of such a species. Selection of this kind of e Chooses the key grazing area and evaluates the
species usually necessitates a reduction in the present plant community.

stocking rate, and additional measures may be

Table 5-1 Decision support for consideration of riparian areas as key grazing area*

|

Factors Riparian area characteristics

Proportion of unit < 5% 5 —10% > 10%

Livestock accessibility Difficult because of surface Some difficulty, but consis- Readily accessed and consis-
rock, steep slopes, debris, tently used by livestock tently used by all classes of
etc. classes able to deal with livestock.

limitations (e.g., yearlings)

Habitat/forage for livestock Livestock do not congregate Livestock congregate for Livestock congregate for

for protection or forage water, protection, or forage water, protection, and forage
based on season of grazing, based on season of grazing, based on season of grazing,
geographic location. geographic location. geographic location.
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abundant nor uniformly distributed, and they do
not have the same ecological status. Thus, a
specification based on weight per acre would
be impractical. Until a workable procedure is
developed, grazing use specifications are to
indicate the percentage of annual growth that
can be removed from the key plant species in
key grazing areas.

e Monitoring Percent Use of Grazing Species form
(exhibit 4-3 in chapter 4) is useful for recording
planned utilization specifications for key spe-
cies in key grazing areas. Data concerning
actual grazing use for future comparisons can
also be recorded. Methods for determining the
degree of utilization of key plants are described
in chapter 4, 600.0401(e).

(e) Degree of grazing use as
related to stocking rates

Because of fluctuations in forage production or loss of
forage other than by grazing use, arbitrarily assign-
ing a stocking rate at the beginning of a grazing
period does not ensure attainment of a specific
degree of use. If the specified degree of use is to be
attained and trend satisfactorily maintained, stock-
ing rates must be adjusted as the amount of available
forage fluctuates.

When determining initial stocking rates, grazing
distribution characteristics of the individual grazing
unit must be considered. For example, a Stony Hills
Range Site that has steep areas adjacent to a relatively
level Loamy Upland Range Site generally receives less
grazing use by cattle than the Loamy Upland Range
Site. The Stony Hills Range Site may produce enough
forage to permit a stocking rate of 2 acres per animal
unit per month when it is the only site in a grazing unit.
Its grazing use, however, is generally substantially
less, in the example just described, by the time the
Loamy Upland Range Site has been properly used. The
reverse may be true if the grazing animal is sheep or
goats. Therefore, initial stocking rates for a grazing
unit should not be based directly on the initial stock-
ing rate guides without a careful onsite evaluation of
factors affecting grazing use of the entire grazing
unit.

Many methods are used to determine the initial
stocking rate within a grazing unit. Often the past

stocking history and the trend of the plant commu-
nity are the best indicators of a proper stocking rate.
The Multi Species Stocking Calculator in the Grazing
Lands Application (GLA) software is one method for
determining stocking rates, especially when the area
is grazed or browsed by more than one kind of ani-
mal. See also Stocking Rate and Forage Value Rating
Worksheet in chapter 5, section 3, (exhibit 5-3).

(f) Prescribed grazing schedule

A prescribed grazing schedule is a system in which
two or more grazing units are alternately deferred or
rested and grazed in a planned sequence over a
period of years. The period of nongrazing can be
throughout the year or during the growing season of
the key plants. Generally, deferment implies a
nongrazing period less than a calendar year, while
rest implies nongrazing for a full year or longer. The
period of deferment is set for a critical period for
plant germination, establishment, growth, or other
function. Grazing management is a tool to balance
the capture of energy by the plants, the harvest of
that energy by animals, and the conversion of that
energy into a product that is marketable. This is done
primarily by balancing the supply of forage with the
demand for that forage. Such systems help to
e Maintain or accelerate improvement in vegeta-
tion and facilitate proper use of the forage on all
grazing units.
e Improve efficiency of grazing through uniform
use of all grazing units.
e Stabilize the supply of forage throughout the
grazing season.
e Enhance forage quality to meet livestock and
wildlife needs.
e Improve the functioning of the ecological pro-
cesses.
e Improve watershed protection.
e Enhance wildlife habitat.

Many grazing systems are used in various places.
Prescribed grazing is designed to fit the individual
operating unit and to meet the operator's objectives
and the practice specifications. Exhibit 5-6, Pre-
scribed Grazing Schedule Worksheet (chapter 5,
section 3) may be used in conservation planning.
Other formats that contain the necessary informa-
tion may also be used. The basic types of grazing
management systems follow. Many others can be
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developed to fit specific objectives on specific lands.

(1

Deferred rotation

Rest rotation

High intensity—Low frequency
Short duration

Deferred rotation grazing

Deferred rotation grazing generally consists of multi-
pasture, multiherd systems designed to maintain or

imp
ate,

rove forage productivity. Stock density is moder-
and the length of the grazing period is longer

than the deferment period. An example of a deferred
grazing system would be the four pasture, three herd
Mer-rill System. This system grazes three herds of
livestock in four grazing units with one unit being
deferred at all times. The number of livestock is
balanced with the available forage in all four grazing
units. Each grazing unit is deferred about 4 months.
In this way the same grazing unit is not grazed the
same time each year. This type of system will repeat
itself every 4 years. Figure 5-2 is a conceptual model
of a deferred rotation system.

Figure 5-2  Deferred rotation system model
EE—
Year one

Mgt.

unit Jan Feb March April May June July Aug Sept Oct Nov Dec
1 graze graze graze graze graze graze graze graze graze graze
2 graze graze graze graze graze graze graze graze
3 graze graze graze graze graze graze graze graze
4 graze graze graze graze graze graze graze graze graze graze

Year two

Mgt.

unit Jan Feb March April May June July Aug Sept Oct Nov Dec
1 graze graze graze graze graze graze graze graze
2 graze graze graze graze graze graze graze graze
3 graze graze graze graze graze graze graze graze graze graze
4 graze graze graze graze graze graze graze graze graze graze

Year three

Mgt.

unit Jan Feb March April May June July Aug Sept Oct Nov Dec
1 graze graze graze graze graze graze graze graze
2 graze graze graze graze graze graze graze graze graze graze
3 graze graze graze graze graze graze graze graze graze graze
4 graze graze graze graze graze graze graze graze

Year four

Mgt.

unit Jan Feb March April May June July Aug Sept Oct Nov Dec
1 graze graze graze graze graze graze graze graze graze graze
2 graze graze graze graze graze graze graze graze graze graze
3 graze graze graze graze graze graze graze graze
4 graze graze graze graze graze graze graze graze

(190-VI, NRPH, rev. 1, December 2003)
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The fifth year of this type of system is the same as

the first year. Note that the actual length of time

grazed and deferred depends on the size of the graz-
ing units, the size of the herd, and the weather for the
year. The model in figure 5-2 assumes equal size (in
terms of forage supply) for the four grazing units in

the system.

(2) Restrotationgrazing
Rest rotation grazing consists of either multipasture

- multiherd or multipasture - single herd systems.

Grazing units are rested or deferred: (1) to restore

plant vigor, (2) to allow for seed development and
ripening, and (3) to allow seedling establishment.

Livestock numbers should be based on the amount of
forage that is produced in the pastures that are to be

grazed each year. Figure 5-3 is a model of one ex-
ample of five grazing treatments in which growing
season begins first of April and seed ripening occurs
in July. Sequence of grazing treatments is an entire
year of grazing followed by complete rest the second
growing season. This rest period allows plants to
regain vigor. During the third growing season, the
grazing unit receives a deferment until seeds of the
desired plants have ripened and then is grazed the
remainder of the growing season. The fourth year is
an entire growing season of rest to allow for seedling
establishment. During the fifth growing season,
grazing is deferred during the early part of growing
season to further enhance seedling establishment
and then the unit is grazed the remainder of the
growing season.

Figure 5-3  Rest rotation system model

I
Year one

Mgt.

unit Jan Feb March April May June July Aug Sept Oct Nov Dec
1 graze graze graze graze graze graze graze graze graze graze graze graze
2 graze graze graze
3 graze graze graze graze graze
4 graze graze graze
5 graze graze graze graze graze graze

Year two

Mgt.

unit Jan Feb March April May June July Aug Sept Oct Nov Dec
1 graze graze graze
2 graze graze graze graze graze
3 graze graze graze
4 graze graze graze graze graze graze
5 graze graze graze graze graze graze graze graze graze graze graze graze

Year three

Mgt.

unit Jan Feb March April May June July Aug Sept Oct Nov Dec
1 graze graze graze graze graze
2 graze graze graze
3 graze graze graze graze graze graze
4 graze graze graze graze graze graze graze graze graze graze graze graze
5 graze graze graze
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Figure 5-3  Rest rotation system model—Continued
I
Year four
Mgt.
unit Jan Feb March April May June July Aug Sept Oct Nov Dec
1 graze graze graze
2 graze graze graze graze graze graze
3 graze graze graze graze graze graze graze graze graze graze graze graze
4 graze graze graze
5 graze graze graze graze graze
Year five
Mgt.
unit Jan Feb March April May June July Aug Sept Oct Nov Dec
1 graze graze graze graze graze graze
2 graze graze graze graze graze graze graze graze graze graze graze graze
3 graze graze graze
4 graze graze graze graze graze
5 graze graze graze

(190-VI, NRPH, rev. 1, December 2003)
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(3) Highintensity —low frequency grazing

High intensity - low frequency (HILF) systems are capacity of each unit determine how often if ever the
multipasture - single herd systems. Stock density is same grazing unit is grazed during the same period of
high to extremely high. The length of the grazing the year.

period is moderate to short, with a long rest period.
Dates for moving livestock are set by the utilization
of the forage. Grazing units are not grazed the same
time of year each year. Figure 54 is a conceptual
model of a HILF grazing system.

In HILF the number of grazing units and grazing

Figure 5-4  HILF grazing system model
|

Year on
Mgt. ear one
unit Jan Feb March April May June July Aug Sept

Oct

Nov

Dec

1 graze graze

2 graze graze

3 graze

graze

4 graze

graze

5 graze

graze

6 graze

7 graze

Mt Year two
unit Jan Feb March April May June July Aug Sept

Oct

Nov

Dec

1 graze

graze

2 graze

graze

3 graze

graze

4 graze

5 graze

6 graze graze

7 graze graze
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(4) Shortdurationgrazing

Short duration grazing is similar to high intensity -
low frequency except that the length of the grazing
and rest periods are both shorter for the short dura-
tion. Utilization, therefore, is less during any given
grazing period. Stock densities are high. Figure 5-5 is
a conceptual model of a short duration grazing sys-
tem.

In the short duration model, the pattern may never
repeat itself. The number of grazing units and grazing
capacity of each unit determine how often, if ever, the
same grazing unit is grazed during the same period of
the year.

In many parts of the United States, livestock cannot
be grazing on the land the entire year. Where snow or
other related conditions prevent yearlong grazing, the
concepts of the grazing systems still apply. Figure
5-6 is an example of a deferred rotation grazing
scheme where the livestock can only be on the graz-
ing land from April through October.

Figure 5-5
——

Short duration grazing system model

Year one

Mgt.

unit Jan Feb March April May June

July Aug Sept Oct Nov Dec

Mgt.

unit Jan Feb March April May June

Year two

July Aug Sept Oct Nov Dec

(190-VI, NRPH, rev. 1, December 2003)
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Conservation planning and application on grazing
lands are detailed in chapter 11. How each type of
grazing management system works and the advan-
tages and disadvantages of each type must be under-
stood. A landowner rarely adopts any grazing man-
agement system exactly as it is conceptualized in a
handbook or textbook. The management that gets
applied to the land is a combination of things that

come closest to achieving the needs of the re-
sources, landowner, and livestock. The NRCS

conservationist must understand how livestock
graze, the response of plants to grazing, and how
rangelands in an area are impacted by different
types of grazing management. Generally, the more
extensive the grazing management, the slower the
response of the forage resource. The more intensive
the grazing management, the faster the forage re-
sponse. However, risk of poor animal performance is
increased. All of these factors must be discussed
with and understood by the landowner.

Figure 5-6  Deferred rotation grazing scheme (April — October)
EE—
Year one
Mgt.
unit Jan Feb March April May June July Aug Sept Oct Nov Dec
1 graze graze graze graze graze graze graze
2 graze graze graze graze
3 graze graze graze
4 graze graze graze graze graze graze graze
Year two
Mgt.
unit Jan Feb March April May June July Aug Sept Oct Nov Dec
1 graze graze graze graze
2 graze graze graze
3 graze graze graze | graze graze graze graze
4 graze graze graze graze graze graze graze
Year three
Mgt.
unit Jan Feb March April May June July Aug Sept Oct Nov Dec
1 graze graze graze
2 graze graze graze graze graze graze graze
3 graze graze graze graze graze graze graze
4 graze graze graze graze
Year four
Mgt.
unit Jan Feb March April May June July Aug Sept Oct Nov Dec
1 graze graze graze graze graze graze graze
2 graze graze graze graze graze graze graze
3 graze graze graze graze
4 graze graze graze
5.1-14 (190-VI, NRPH, September 1997)
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600.0501 Managing grazed
forest lands

(a) Principles of forest grazing

Managing a forest to produce forage for livestock,
desired wildlife habitat, quality water, quality fisher-
ies, timber production, and many other desired forest
products requires an understanding of the forest
ecosystem and how it responds to the manager’s
decisions.

Some forest ecosystems managed for timber produc-
tion have limited capabilities for livestock grazing.
Livestock grazing can cause detrimental effects,
such as reduced regeneration of desired woody
species, adverse soil compaction, or soil erosion on
steep, highly erodible sites. A decision must be made
to determine if the forest ecosystem will support
livestock grazing that is designed and managed to
meet the needs of the cooperator and the forest
ecosystem. Many forests can be grazed where graz-
ing management is designed to meet the needs of the
soil, water, air, plants, and animals.

In most forests, solar energy is the major ecological
component affected in the management process.
Solar energy is intercepted by the canopy of the
tallest trees. This causes a filtering or reduction of
solar energy as it penetrates to the next layer of
vegetation, whether it is a midstory of woody plants
or grasses and forbs growing on the forest floor.
Managing the forest ecosystem for the desired plant
community and the desired production is, in a large
part, accomplished by managing the plant popula-
tions in the different stories (overstory, midstory,
and understory) to provide the most efficient use of
solar energy by the desired plants. Managing forest
for forage and timber production requires the Timber
Management Plan and the Prescribed Grazing Plan
be coordinated to produce the desired effects on the
plant community and all of the ecological compo-
nents.

(b) Management of the overstory

The ecological site descriptions for forest land are in
Section II of the Field Office Technical Guide
(FOTG). They provide information for each forest
land ecological site in the field office area. Each
forest land ecological site contains a description of
the overstory canopy classes that are on the site.
Plant species adapted to the site and the amount of
sunlight that penetrates to the ground level are listed
for each canopy class. The description of the under-
story composition includes the production (in
pounds) of each plant or groups of plants and the
total production for the canopy class.

As canopy closes from totally open to totally closed
(fig. 5-7, a southeast forest site), the understory spe-
cies almost completely change from warm-season to
cool-season plants. Forage production will be reduced
significantly as a result of the species composition
change and the near elimination of sunlight penetra-
tion to the ground level.

Management of the overstory canopy with timber
management practices is essential to the desired
production of forage and understory species. The
midcanopy densities (21 to 35 and 36 to 55 percent)
produce a mixture of the warm- and cool-season plants
and in many instances can be managed to maximize
timber production.

Figure 5-7
|

Canopy classes in a southeast forest site

0-20
Canopy

i

2,900+1b

|

<500 Ib

1,750 1b

1,200 Ib
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For example, in some southern pine forests the
practice of periodic thinning on a 5- to 6-year rota-
tion maintains the desired basal area and canopy of
trees for maximum timber production. This canopy
allows substantial forage production for livestock
and for grazing and browsing wildlife (fig. 5-8) This
periodic thinning is continued until the forest ma-
tures. At that time, the forest is clearcut and allowed
to regenerate, or it is replanted to the desired tree
species. The forage and browse production is excel-
lent until the canopy of the regenerated or planted
trees closes at about 10 years. Very little understory
will be produced for about 5 years. At about the 15th
year of the new forest, the first thinning cut will be
made. This will again start the maintenance of the 35
to b5 percent overstory canopy that maximizes
timber production and allows substantial understory
forage production.

If in the above example the periodic cutting cycles are
not made, the canopy will completely close and
shade out the understory. Forage production will be
limited, and the wildlife habitat for grazing or brows-
ing wildlife will be undesirable (fig. 5-9). Pulp wood
rotations, where plantings are made and not thinned
until they are fully harvested, are examples of this
type management. Many privately owned forests are
not managed because of a lack of understanding of
timber management, grazing management, or other
factors. This causes a canopy closure with the same
results.

(c) Management of the midstory

Many forests develop a midstory canopy that can
completely shade the ground level understory (fig.
5-10). Even if the overstory is managed to maintain
the desired canopy, a midstory can severely reduce the
amount of sunlight reaching the ground level. The
effects are the same as if the overstory was closed.
The understory species composition is changed to
those that are shade tolerant, and forage production is
reduced severely.

In this case, if understory production is desired, the
manager must reduce the midstory. In many cases
prescribed burning can be used to control the
midstory species. In others forest improvement
should be planned to manage the midstory to the
desired canopy.

(d) Management of the understory

The understory is made up of grasses, forbs, le-
gumes, sedges, vines, and shrubs. When the over-
story and the midstory are managed to permit the
desired amount of light to reach the forest floor, a
plant community develops that is adapted and sup-
ported by the amount of light, water, and nutrients
available on the site.

Figure 5-8 Forage production clearcut for natural
s regeneration with periodic thinning
0
10 Clearcut - plant or
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Figure 5-9 Forage production clearcut or natural
s regeneration with periodic thinning (com-
pared to clearcut or natural regeneration
with no thinning)
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Livestock and wildlife grazing and browsing on this
site select their preferred species. If they are
stocked too heavily and for too long a time, they
overgraze the desired species. These species are
weakened and reduced in percentage composition,
while the less preferred species increase in percent-
age composition. If the process is continued, both the
preferred and secondary plant species will be se-
verely reduced and replaced with nonpreferred
species (fig. 5-11 and 5-12).

To correct this grazing management problem, pre-
scribed grazing must be applied along with the
needed facilitating practices, such as firebreaks,
fences, ponds, wells, pipelines, and troughs. Other
practices, such as trails, walkways, and roads, may
be needed. Range planting may be needed to provide
a seed source of the desired species.

Each conservation plan must be tailored to meet the
needs of the soil, water, air, plants and animals, as
well as the needs and objectives of the landowner.

Figure 5-10 Forage production clearcut or natural regeneration with periodic thinning (effects of hardwood midstory)

—
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Figure 5-11 Plant community response to grazing
s Mmanagement (36 to 55% canopy)
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(e) Western native forest lands

Many western forests have naturally open or sa-
vanna-like aspect with highly productive understory
plant communities. Others naturally develop dense
canopies that at maturity will eliminate nearly all
understory vegetation.

Savanna forest land overstories are typically managed
by selectively removing mature trees for lumber, on a
periodic basis, while managing the understory commu-
nity for wildlife habitat and forage.

Dense forest lands only develop significant understory
vegetation after stand removing fire or clearcutting of
the site occurs. During this open canopy period, forest
reseeding or natural regeneration causes the commu-
nity to transition back to dense forest. This transition
period normally lasts from 10 to 20 years, and, while
open, these areas can provide an important forage
source for livestock and wildlife. Forest management
generally adds new clearcuts to the landscape on a
periodic basis while open forest lands transition back
to closed canopies on a planned schedule. This en-
sures that a stable transitory forage resource is
always available at some locations on the operation
for wildlife and livestock use.

Conservation planning activities must consider both
the forest resource and the wildlife and forage re-
sources available to the landowner. Close coordination
is needed to optimize the economic gain from these
resources while protecting the ecological integrity and
diversity of the management area.

(1) Managing grazed forestlands for multiple
benefits
Many native forest lands in the Western United States
produce multiple forest products including timber,
grazing for wildlife and livestock, habitat for many
species of wildlife, sustained summer streamflows,
and pure water. Careful resource management is
required to ensure that proper balance is achieved and
that multiple resource values are sustained.

These grazed forest lands range from high mountain
spruce-fir ecosystems, to Douglas fir stands at middle
elevations, to the dryer savanna-like mixed fir-pine and
pure pine sites.

A typical grazed forest land ecosystem in the West-
ern United States would be a ponderosa pine, bitter-
brush, Idaho fescue ecological site. This site typi-
cally is dominated by an overstory of ponderosa pine.
Site indices (SI) can range from a low of less than 40
to more than 120. Wood products are harvested using
uneven-aged management techniques. Mature and
overmature trees are selectively removed from the
stand on a scheduled basis. They are naturally re-
placed in the stand by younger trees that are released
to grow more rapidly once the older competition is
removed.

Fire played an important role in this community by
periodically thinning out part of the younger trees
while causing little damage to the older ones because
of their insulated, fire resistant bark. This created an
open, savanna-like aspect to the communities, creating
some of the most productive wildlife areas in the
country, especially during the winter and spring.

Understory vegetation is dominated by Idaho fescue
and antelope bitterbrush. These species provide excel-
lent forage and browse for deer and elk, as well as
domestic cattle and sheep. Production in the under-
story is directly related to the density of the overstory
canopy.

Even though fire played an important role and is a
natural part of these communities, people have aggres-
sively removed fire, causing major changes in the
structure and health of many of these forest communi-
ties. Dog-hair thickets of young ponderosa pine now
occupy the middle canopy layer, effectively shading
out the understory vegetation while creating the po-
tential for catastrophic, stand removing crown fire.

Management of these communities requires a knowl-
edge of both the forest resource and the understory
grazing resource. Forest products, such as logs,
fence posts, and firewood, can be harvested periodi-
cally while routinely harvesting the forage for the
production of food and fiber.

The first step in managing the forest resource on a site
is to complete an inventory of the various timber
stands on a site and by determining the growth poten-
tial or SI for each stand. A rule-of-thumb for stand
management is as follows:
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SI > 100 Thin trees to a D+3 to D+6 spacing. kinds and abundance of plants occur as the canopy
Remove merchantable products as changes, often regardless of grazing use. Some such
part of this thinning when feasible. changes occur slowly and gradually as a result of
normal changes in tree size and spacing. Other
SI 80 to 100  Thin trees to a D+5 to D+8 spacing. changes occur dramatically and quickly, following
Remove merchantable products as intensive woodland harvest, thinning, or fire. Signifi-
part of this thinning when feasible. cant changes do result from grazing use, however, and
the understory can often be extensively modified
SI < 80 Thin trees to a D+6 to D+9 spacing. through the manipulation of grazing animals.

Remove merchantable products as
part of this thinning when feasible.

For optimum grazing in these stands, add 1 or 2 feet to
the spacing.

The D+ spacing is determined by measuring the diam-
eter at breast height of each leave tree converting this
number to feet and then adding the + factor to estab-
lish to total spacing for that individual tree for opti-
mum growth. Select the next leave tree at the perim-
eter of this thinned area and repeat the process. As
timber products are removed from the stand, addi-
tional thinning may be necessary to keep the stand
well managed. Priority should be given for the re-
moval of deformed and diseased trees during the
thinning process.

Grazing management of the understory vegetation
follows the same principles as for rangeland manage-
ment. A grazing management plan should be devel-
oped for each grazing unit. Prescribed grazing is the
National Conservation Practice Standard to be fol-
lowed when designing practices for grazed forest
lands.

Wildlife use in these areas is often significant, and
available forage must be allocated accordingly. Graz-
ing plans must also consider existing and planned tree
plantations to provide protection during periods when
seedlings could be damaged by grazing animals.

(f) Inventorying grazed forest

As described above, the amount and nature of the
understory vegetation in forest are highly responsive
to the amount and duration of shade provided by the
overstory and midstory canopy. Significant changes in

For these reasons the forage value rating of grazable
forest is not an ecological evaluation of the under-
story. It is a utilitarian rating of the existing forage
value of a specific tract of grazable forest for specific
livestock or wildlife. The landowner or manager needs
to understand the current species composition and
production in relation to their desired use of the land
by specific animals.

(1) Procedure for determining forage value
rating

Forage value ratings are to be based on the percent-

age, by air-dry weight, of the existing understory

plant community (below 4.5 feet) made up of pre-

ferred and desirable plant species. Four value ratings

are recognized:

Forage value rating Minimum percentage

Very high 50 preferred + desirable = 90
High 30 preferred + desirable = 60
Moderate 10 preferred + desirable = 30
Low Less than 10 preferred

Introduced species should be rated according to their
preference by the animal species of concern and
included in the determination of forage value rating.
See Worksheet for Determining Forage Value Rating
(exhibit 5-4) in section 3 of this chapter.

The production of understory plants can vary greatly
even within the same canopy class. Therefore, if the
forage value rating obtained by considering only the
percentage of preferred plants is very high or high,
but the production is less than that expected for the
existing canopy, reduce the final forage value rating
one or more classes to reflect the correct value.
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600.0502 Managing natu-
ralized or native pasture

Naturalized pasture is land that was forest land in
historic climax, but is being managed primarily for the
production of forage rather than the production of
wood products. It is managed for forage production
with only the application of grazing management
principles. The absence of the application of fertilizer,
lime, and other agronomic type practices distinguish
this land use from pasture.

Because naturalized pasture was forest in its natural
state, it will naturally evolve back to a forest domi-
nated plant community. For the site to be maintained
as naturalized pasture, a form of brush management
is normally planned to suppress the tree and shrub
component of the site. Prescribed burning, mechani-
cal, herbicides, or biological control need to be
planned, designed, and applied to create the desired
plant community to meet the resource criteria.

Prescribed grazing is planned to meet the needs of
the plant community and the livestock and wildlife of
concern. The grazing management principles appli-
cable to grazed range and pasture are applicable to
naturalized pasture. The prescribed grazing plan
must address solving all of the resource problems
and concerns identified in the inventory and problem
identification process where either livestock or
wildlife is a contributor to the cause of the problem.

Range planting may be needed to establish the de-
sired plant community when a seed source of the
desired species is not evident. Facilitating practices,
such as firebreaks, fences, and livestock water
development practices are planned as needed.

NRCS assists cooperators to understand the ecology of
their naturalized or native pasture. They assist them
in inventorying and evaluating the naturalized pas-
ture productivity and in determining the suitability of
present and potential vegetation for the appropriate
needs and uses. The Forest Ecological Site Descrip-
tion is to be used as the naturalized or native pasture

interpretative unit. The understory descriptions and
interpretations, as described in the Forest Ecological
Site Description, provide the needed information for
inventory.

Forage value ratings should be determined to provide
an index for the landowner and manager to under-
stand the value of the present plant community in
meeting the needs of their livestock and wildlife.
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Section 2 Managing Forage Crop and Pasture Lands

Contents: 600.0503 General 5.2-1
600.0504 Managing improved pasture 5.2-2
(a) Seasonal distribution of growth or availability of pasture ................... 5.2-3

(b) Forage growth response to the grazing animal ............ccccoeevvveiinenenen 5.2-9

(c) Selective (spot) grazing of PASTUIES .......ccccevviiiiiiiiinenereee e 5.2-17

600.0505 Conservation practices for pasture 5.2-19
(a) Harvest management practice—Prescribed grazing .........c.cccceeevenee. 5.2-19

(b) Accelerating practice—Nutrient management ............cccceeevveverienennnn. 5.2-30

(c) Accelerating practice—Pasture planting .........cc.ccocovvvvnierienerievesesnene 5.2-35

(d) Accelerating practice—Prescribed burning .............ccocvvvveveivserenne. 5.2-37

(e) Accelerating practice—Irrigation water management...........c.ccoceee... 5.2-38

(f) Facilitating practice—Water development..........c.ccooeeviieieincnennnn, 5.2-39

(g) Facilitating practice—Stock walkways or trails ...........cccceeevvriirennn. 5.2-43

(h) Facilitating practice—FenCing ..........ccccoieeiririenreie e 5.2-45

(i) Accelerating and facilitating practice—Pasture clipping ................... 5.2-48

600.0506 Managing forage cropland 5.2-49
() Forage crop producCtion .........cccccccvieieneisinse e 5.2-49

600.0507 Vegetative conservation practices for forage cropland 5.2-54
(a) Harvest management practice—Forage harvest management.......... 5.2-54

(b) Accelerating practice—Nutrient management ............cccceeevveverienennnn. 5.2-59

(c) Accelerating practice—Hay planting ........cccccoccovviviiieininerecese e 5.2-65

(d) Accelerating practice—Irrigation water management...........c.ccoceee... 5.2-69

(e) Accelerating practice—Soil amendment application...........c.ccccecvvee. 5.2-74

(f) Acceleratingpractice—Weed CONLrol ........ccccooviviiiiniinie i 5.2-75

(g) Accelerating practice—Disease and herbivory control ...................... 5.2-77

(h) Facilitating practice—Conservation crop rotation ............c.cccecceeeene. 5.2-79

600.0508 Conclusion 5.2-83
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Tables Table 5-2 Estimated monthly availability of forage for grazing 5.2-4

Table 5-3 Suggested residual grazing heights for major pasture  5.2-12

forage species

Table 5-4 Rotational pasture estimated utilization rates 5.2-23

Table 5-5 Seasonal total of nitrogen fixation by forage legumes  5.2-33

and legume-grass mixtures

Table 5-6 Silage storage structure forage moisture suitability 5.2-55

Table 5-7 Minimum number of plants per square foot to achieve 5.2-68
a full stand

Table 5-8 Total seasonal consumptive use of water by alfalfain 5.2-70

Western United States

Table 5-9 Seasonal consumptive-use requirements of some 5.2-70

forage crops

Table 5-10  Classification of irrigation water based on boronand 5.2-71
chloride content

Table 5-11  Boron tolerance limits for some forage crops 5.2-72
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bluegrass compared to a jointed grass like switchgrass
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Figure 5-27 Available forage requirements for different classes 5.2-21
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(190-vi, NRPH, September 1997) 5.2—iii



Chapter 5 Management of Grazing Lands National Range and Pasture Handbook

Figure 5-35 Pasture pump installation 5.2-42
Figure 5-36  Three-gate opening 5.2-44
Figure 5-37 Amount of dry matter loss of harvested forages 5.2-50

during harvest operations and storage

Figure 5-38 Forage integration model 5.2-51

Figure 5-39 Forage management planning elements and how they 5.2-53
interact with one another

Figure 5-40 Relative feed value and livestock classes 5.2-54

Figure 5-41 Response to fertilizer by two forage suitability groups 5.2-59

Figure 5-42 Maximum economic yield 5.2-60
Figure 5-43 Grass response to nitrogen fertilizer 5.2-62
Figure 5-44 Influence of potassium available in the soil to 5.2-64

potassium content in grasses

Figure 5-45 USDA classification of irrigation water 5.2-71

Figure 5-46  Assessing salinity hazards using conventional irriation 5.2-73

Example Example 5-3 Crop rotation worksheet 5.2-81

5.2-iv (190-vi, NRPH, September 1997)



Section 2

Managing Forage Crop

and Pasture Lands

600.0503 General

Efficient use of forage crop and pasture lands requires
understanding two basic components of forage
growth:

e Each forage's physiological and morphological
attributes must be understood.

« How the forage responds to competing plants,
climate, soil, machine harvest timing and fre-
quency, human determined inputs, and grazing
timing, duration, pressure, and frequency must
be known.

Agronomic inputs into forage crop production and
improved pastures are seeding mixtures used, selec-
tion of adapted cultivars resistant to local diseases or
insects, fertilizer, pasture clipping, planting proce-
dures used, soil amendments, pest control, drainage,
irrigation, and other crops, if any, used in rotation with
forage crop. Animal nutrition variables are off-farm
feed supplements, producer production goals, and the
kind, number, and class of livestock being fed.

The growth habit characteristics, soil chemical and
physical preferences, and palatability characteristics
among agronomic forage crops vary widely. This
creates a myriad of shifts in plant species composition
on forage crop and pasture lands even in so-called
monoculture fields. Depending on which species is
favored based on climatic and soil conditions and the
management the forage stand receives, some species
live on and others die out. The shift in forage species
composition is swift even under the survival of the
fittest scenario. However, a farmer with a plow or
sprayer and a planter can cause one crop to disappear
and another crop appear in a few days. The same
producer can also cause radical changes for good or
harm with a herd or flock of livestock.

All management decisions, whether they be agro-
nomic, economic, or animal nutrition driven, must be
done within the constraints imposed by the manage-
ment unit ecosystem at any given moment. If the
constraints are ignored, the improvement practice
ultimately fails. No conservation or improvement
practice should be applied without analyzing what
drives the system.

On pastured lands, once climate and soil factors
affecting forage growth and production are accounted
for, the system is driven by the grazing management
regime applied. If producers are unwilling to change
their customary approach to grazing management,
agronomic solutions to forage growth enhancement
will only be as effective as that grazing management
regime allows. If the forages are overgrazed, agro-
nomic attempts to improve forage production are
likely to fail, or the improvement is only marginal. The
accompanying environmental problems resulting from
the weakened plant community will be affected little
as well.

On cropped (machine harvested) lands, once climate
and soil factors affecting forage growth and produc-
tion are accounted for, the system is driven by planting
and harvesting regimes (by grazing animal or ma-
chine). If either is done poorly because of improper
timing or technique, all the other agronomic inputs
add more to the cost of production, but little to im-
proved forage or livestock production. In the mean-
time environmental problems created by this misman-
agement continue to mount.
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600.0504 Managing
Improved pasture

Pasture is harvested principally by the grazing animal;
therefore, it must be managed differently than hayland
and cropland that are harvested primarily by machine.
Seasonal availability or distribution of forage growth is
vital to allocating enough feed to the grazing animal
without wasting it or overgrazing it. A growing forage
is a perishable commodity. As it matures, it lowers in
value nutritionally. This is especially true after seed-
head emergence on grasses or initial flowering of
legumes and forbs.

Stored forages (roughages) are a more nutritionally
stable commodity if stored properly. However, they
generally are of lower nutritional value because they
are harvested at a later stage of maturity than are the
more timely grazed pastures. When an animal eats
standing forage, there is no loss of leaves and no loss
of vitamins and dry matter. The forage is directly
ingested rather than curing in a field or barn or fer-
menting in a silo or forage bag, and they can select the
choicest forage available. Therefore, pasture manage-
ment must recognize that ups and downs occur in
forage quality and quantity. Pasture must be stocked in
concert with growth and availability of forages. If this
is done, forage quality will be consistently near its
optimum for the time of the year.

Pastured land also differs from cropland and hayland
in the way plant material is removed. The grazing
animal tends to graze from the top down, but it does
this over a period of time. They take a bite, move on,
take a bite off another area, and proceed across the
pasture selecting what appeals to them. Depending on
how much control the producer exerts, the livestock
may have free rein to explore the whole management
unit or a very small part of it. They may be able to
return to the same spot continually throughout the
grazing season or be allowed to return only within a
few hours and then be off for several days or weeks. In
any case, more residual material is always left behind
than where forage crops are harvested mechanically
unless heavily overstocked or stocked for prolonged
periods.

After initial green-up pasture forages generally are less
dependent on stored food reserves to continue growth
than are machine harvested forages. They still have
photosynthetic area to continue producing simple
sugars that are synthesized into plant food. Machine
harvested forages are dependent on food reserves and
basal growing points or axillary buds held below the
cutting bar to generate new growth. After machine
harvest few or no green leaves are left to carry on
photosynthetic activity.

The distribution of plant tissue removal is also quite
variable on pasture unless severely overgrazed or
rationed tightly under a multiple paddock system. The
latter mimics machine harvest in uniformity of re-
moval if managed well. With machine harvest all
forage is removed from the management unit uni-
formly. This variation in plant removal by grazing
results from a number of factors:
= Selectivity of the grazing animal
« Differences in palatability among the plant
species present
« Differences in maturity and palatability as a
result of the previous selective grazing
« Steepness of the terrain
« Presence of barriers that affect livestock move-
ment or behavior
« Distance to water
< Distance to shade when present

Another way pastured lands differ from cropland and
hayland is that nutrients are recycled within their
boundaries. Most of the nutrients consumed are used
to maintain the animal and are excreted. They may not
be distributed evenly, but they are continually re-
turned as long as the pasture is occupied by livestock.
On hayland and cropland, all nutrients in the harvested
crop leave the field. They may or may not be replaced
by manure or fertilizer nutrients.

Nutrient removal from pasture as animal products is
relatively low. A thousand pounds of milk removes
only 6 pounds of nitrogen; 2 pounds each of phospho-
rus, potassium, and calcium; and negligible amounts of
other minerals. A thousand pounds of beef removes 27
pounds of nitrogen, 8 pounds of phosphorus, 2 pounds
of potassium, and 13 pounds of calcium. Even under
the best conditions, 1,000 pounds of stocker beef is all
that can be produced per acre per year. More com-
monly, gains per acre on good pasture can range from
250 pounds per acre to 750 pounds per acre. If the
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livestock are fed any supplemental feed or minerals at
all while on pasture, no net loss occurs in fertility level
and a gain in the less mobile nutrients can occur. High
producing dairy cattle on pasture typically are fed
stored forages and concentrates to balance their diet
for optimum milk production. Import of nutrients from
these supplements tend to match or exceed export of
nutrients as milk production. See accelerating prac-
tice, nutrient management.

(a) Seasonal distribution of
growth or availability of
pasture

Pasture, in the broader sense of the word, occurs on
all three land uses that make up forage crop and
pasture lands. Therefore, when allocating standing
forage to grazing livestock, more than just when the
forage is growing and at what rate must be considered.
Often the forage's growth curve does not dictate the
forage's grazing availability, a management decision
does. For example, forages can be stockpiled. They
are allowed to grow and accumulate mass and then
grazed at a later date even after the growing season
has ended. Forages that retain their leaves and nutri-
tional value are preferred for stockpiling.

Crop residue can also be grazed. Again, a seasonal
growth curve is of no value in developing a livestock
feed budget that uses crop residue. Instead, what is
important is: When is it available? Cornstalk residue,
for instance, becomes available after harvest and has a
useful life of about 60 to 90 days before weathering or
trampling diminishes its usefulness as a feedstuff
(table 5-2). This is, of course, dependent on rainfall
and temperature. Low rainfall coupled with very cold
temperatures prolongs its nutritional quality. Decom-
position is arrested or slowed, and no mud is available
to be trampled onto the residue.

A basic tool needed to manage pasture and allocate it
to livestock is the seasonal distribution of growth or
availability table or family of curves that are developed
for your climatic area. Three examples of seasonal
distribution of growth or availability curves are shown
for the Gulf Coast, Upper South, and Upper Midwest in
figures 5-14, 5-15, and 5-16. Note change in species as
latitude changes. Also note for a crop like alfalfa how
the growing season length changes with latitude, short
in the north and long in the south.

Seasonal distribution of growth or availability curves
should not only be identified by species, but by grow-
ing season length as well. Other important factors are
the beginning and end dates of the growing season and
the distribution of rainfall and growing degree days
during the growing season. Two areas of the country
with the same growing season length can have differ-
ent distribution of growth responses due to differ-
ences in rainfall patterns and how fast it warms up
after the growing season begins. A mid-continent
climate is slower to warm up than one along the Atlan-
tic seacoast where the Gulf Stream can quickly warm
the region. When the same growing season length
region has different beginning and ending dates as it
crosses the continent, changes in day length response
also take place where long or short day plants are
important forages. Long day plants tend to grow faster
to make up for lost time where the growing season
starts later in the spring. For all these reasons, it is
best to use seasonal distribution of growth and avail-
ability curves developed in your region. Do not use
distribution tables from regions that have greatly
differing seasonal rainfall and cumulative growing
degree day patterns.

Note in figures 5-14, 5-15, and 5-16 how the different
forages are available for grazing during different parts
of the year. Warm-season grasses, such as
bermudagrass, bahiagrass, pearl millet, big bluestem,
switchgrass, and sorghum/sudan, produce during
warm weather. Cool-season grasses and legumes
produce most of their growth in the cool weather of
spring and fall. Cool-season winter annuals actually
produce grazable forage in the Gulf Coast States and
as far north as Maryland and Kansas during the winter
months. Year-round grazing is possible over much of
the United States using a combination of these forages
by taking advantage of their different availability
periods. Cool-season forages can be relied on during
the early and late parts of the year. When they go
dormant or grow slowly during the middle of the year,
warm-season forages can be relied on to fill in the
grazable forage gap.
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Crop residue, such as cornstalks, can be grazed after
the crop is harvested. The proportion of the acreage
devoted to either warm- or cool-season forages, or an
interseeding of warm- and cool-season forages, de-
pends of the livestock demand fluctuations of the land
unit being planned and the ratio of warm-to-cool
weather of the climate in which the land unit is lo-
cated. Crop residue can also be grazed where available

and where perimeter fences exist around the manage-
ment unit. Another alternative is to stockpile forages
that keep their quality well and withhold from live-
stock until a livestock demand as the season
progresses. This is typical of a stocker or cow-calf
operation where animals are growing. As they gain,
animal units mount up.

Table 5-2
|

Estimated monthly availability of forage for grazing ¥

Type of pasture

-------------- Percentage available, by month - - - - - - - -« - - - - -
May June  July Aug. Sep. Oct. Nov. Dec.

Kentucky bluegrass-white clover, unimproved
Kentucky bluegrass-white clover + N, P

Renovated (continuous grazing)
Birdsfoot trefoil-grass
Birdsfoot trefoil -grass, deferred for midsummer grazing
Tall grasses + N
Tall grasses + N, deferred for fall grazing &

Renovated (rotational grazing)
Alfalfa with smooth bromegrass or orchardgrass

Supplemental
Sudangrass or sorghum-sudan hybrids
Sudangrass or sorghum-sudan hybrids, deferred for fall
and winter grazing
Winter rye

Miscellaneous
Meadow aftermath-following one cutting
Meadow aftermath-following one cutting, to be plowed
Meadow aftermath-following two cuttings
Meadow aftermath-following two cuttings, to be plowed
Cornstalks

25 30 10 5 10 10 5 —

35 35 8 5 10 4 3 —
10 25 25 20 102 52 5 —
—_ 15 35 25 1527 52 5 —
30 30 10 5 10 10 5 —
30 0 - — — 25 5 —

20 25 25 15 5 52 52 —

—  — 40 40 15 —4 5 —
- — — — — 100%

50 20 — — 5 15 10 —
— 20 30 25 52 152 5 —

— 20 30 10 20 20 — —

— — 10 3 252 252 5 —
— — 10 25 3B 30 — —
— - — = — 100 — —

1/ Source: Schaller (1967). Compiled originally by W.F. Wedin, Agronomy Department, lowa State University.

2/ Allowances have been made for winter hardening of legume from about September 15 to October 15.

3/ Smooth bromegrass, orchardgrass, tall fescue, reed canarygrass, or combinations.

4/ Grazing must be avoided between first frost and definite killing frosts because of prussic acid content in regrowth shoots.
5/ All forage becomes immediately available, but may be gazed for up to 3 months if quality and supply are sufficient.
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Figure 5-14 Gulf Coast seasonal distribution of growth and availability of pasture (from Ball, et al. 1991)
I
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Figure 5-15 Upper South seasonal distribution of growth and availability of pasture (from Ball, et al. 1991)
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Figure 5-16 Upper Midwest seasonal distribution of growth and availability of pasture (adapted from Undersander, et al. 1991)
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Figure 5-17 illustrates that a cool-season forage pas-
ture produces too much forage early-on, and, as the
summer heat arrives, begins to produce too little to
meet livestock demand. The use of different forages
either in the same pasture or in separate pastures
allows the livestock producer to maintain enough
forage on-offer to his livestock throughout the grazing
season. Using stockpiled forages or growing winter
annuals can extend the grazing season past that of the
perennial cool- and warm-season forages’ growing
seasons illustrated in figure 5-17. If grazed rotation-
ally, the warm-season grass could also be stockpiled
(not shown) and grazed later in the fall as a standing
cured forage if not weathered too badly. The figure

Figure 5-17 Livestock demand versus forage growth and

s aVailability during the grazing season where
livestock were placed on pasture April 1
(adapted from Barnes, et al. 1995)
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