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Preface
In 1991, Terminology for Grazing Lands and Grazing Animals
was published with the objective of ‘developing a
consensus of clear definitions of terms used in the grazing
of animals.’ This first effort involved primarily organizations and agencies within the USA but included representation from New Zealand and Australia. It was the
intent from the beginning to expand this to a truly
international effort at a later date. At the XVII International Grassland Congress (IGC), held jointly in New
Zealand and Australia in 1993, a resolution was passed at
the final business meeting as follows: ‘It is recommended
that the International Grassland Congress endorse the
continuing development of uniformity of terminology
for grazing systems and grazing management, and that
the Forage and Grazing Terminology Task Force report
progress at the XVIII Congress.’ During the XVIII IGC,
held in Canada in 1997, a new Terminology working
group, chaired by Mort Kothmann, was formed to begin
discussions regarding the first revision of this publication.
As was the objective from the beginning, this first
revision was to be international in scope and a focused
effort was made to include broad international representation and expertise.
Preliminary work by the working group was accomplished during the next few years. In 2000, Terminology became the first project to be jointly supported
by the IGC and the International Rangeland Congress
(IRC) and a new Terminology Committee was jointly
appointed by Bob Clements (Chair, IGC Continuing
Committee) and Maureen Wolfson (President, IRC
Continuing Committee). Work of the Terminology
Committee progressed leading up to the first joint
meeting of the IGC and the IRC in Hohhot, Inner
Mongolia in the Peoples Republic of China. At the
meeting in 2008, resolutions were passed by both the
IGC and the IRC requesting that Terminology for
Grazing Lands and Grazing Animals be completed and
presented at both the IX IRC in Argentina in 2011 and
the XXII IGC in Australia in 2013. With the completion
of this revision in 2010, the wishes of both congresses
will be fulfilled.
As with the first edition of Terminology, our objective
has been to develop a consensus of terms and definitions to ensure clear international communication
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regarding grazing lands and grazing animals. Terms
included here have relevance to both domesticated and
wild grazing animals. It is intended that these terms
enhance communication in education, science, industry and production and that they become the standard
for use in publications. It has been our goal to include
terms that are relevant specifically to grazing lands and
grazing animals and to present these, where appropriate, in a hierarchy that shows the relationships among
such terms. For example, certain terms such as ‘grazing
land’ are all-inclusive and are then followed by terms
relating to the various types of grazing lands. We have
attempted to agree on a single, concise definition for
each term and to avoid multiple definitions. Variations
among terms used in countries where English is one of
the official languages were taken into account. Because
of international variations in a few terms, we have
included a list of the various international interpretations in an Appendix but have recommended the use of
a specific term and definition. It is hoped that this will
take us towards a more uniform international language.
In the case of most terms and definitions, we have
arrived at a consensus opinion. In a few cases, use will
be needed to see whether these will stand the test of
time. We hope that in such cases, we have taken the
steps to move the language forward towards more
precise and meaningful terms and definitions. Finally,
as we reviewed terms and definitions, there were some
that did not appear to contribute to clear communication. We have listed these in an Appendix and
provided an explanation for our recommendation that
they are not used.
Ours is a living language that will continue to evolve
as new concepts emerge, techniques and methods
change, and our international language becomes more
precise. Thus, the mechanism established by the IGC
and the IRC for periodic review and revision of
Terminology for Grazing Lands and Grazing Animals
must be continued but with sufficient time between
revisions to allow for adequate testing to see where
terms are missing and revisions are required.
Finally, on behalf of the International Forage and
Grazing Lands Terminology Committee, we are submitting this International Terminology for Grazing Lands
and Grazing Animals to the IGC and the IRC with our
appreciation for the challenge and opportunity that you
have entrusted to us. It has been a privilege and an
honour to serve.
March, 2011
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An international terminology for grazing
lands and grazing animals
1. Grazing land terms
Note No. 1.
1. In this publication, ‘grazing animals’ refers to
grazing herbivores, both domesticated and wild,
that feed mainly or only on forage and does not
include insects or other animals that consume
vegetation to some degree.
2. Some of the definitions of grazing land types
(below) imply current land use and some are
based on potential vegetation or land capability.
The context should be specified if it is not
apparent.
3. The grazing land terms, cropland, forestland,
pastureland ⁄ grassland and rangeland can provide the basis for land-use mapping units.
4. The definitions given are generic with some
potential for overlap (i.e. grassland). The term
grassland bridges pastureland and rangeland and
may be either a natural or an imposed ecosystem.
Grassland has evolved to imply broad interpretation for lands committed to a forage use.

1.1 Grazing land (n.). Any vegetated land that is
grazed or has the potential to be grazed by animals
(domestic and wild). This term is all-inclusive and
covers all kinds and types of land that can be grazed.
1.1.1 Cropland (n.). Land devoted to the production of
cultivated crops. May be used to produce forage crops
(cf. Crop, 2.1.1; Forage crop, 2.1.1.1).
1.1.2 Forestland (n.). Land on which the vegetation is
dominated by trees or, if trees are lacking, the land
bears evidence of former forest and has not been
converted to other vegetation or land use.

Note No. 1.1.2.
This is a general definition. For land-mapping
purposes, the proportion of tree canopy cover and
other characteristics may be defined precisely.

1.1.2.1 Agroforestry (n.). Land-use system in which
trees are used for forest products (e.g. timber, pulp, fruits,
rubber, syrup and browse) combined with agricultural
crops including forage crops and ⁄ or animal production.

Note No. 1.1.2.1.
The following terms are sometimes used and apply
to agroforestry as follows:
Agro-silvo-pastoralism (n.). Incorporates agricultural crops, potentially including forage crops and
livestock production, where trees may produce
timber, pulp, fruits, rubber, syrup or browse for
grazing animals.
Silvo-pastoralism (n.). Refers to the exclusive use
of land for forest products and animal production by
browsing of shrubs and trees and ⁄ or grazing of
co-existing forage crops.
1.1.2.2 Grazable forestland (n.). Forestland that
produces, at least periodically, understory (understorey) vegetation that can be grazed. Forage is indigenous
or, if introduced, it is managed as though it were
indigenous (cf. Rangeland, 1.1.4).
1.1.2.3 Woodland (n.). A plant community in which,
in contrast to a typical forest, the trees are often small,
characteristically short-boled relative to their crown
depth and forming only an open canopy with the
intervening area being occupied by shorter vegetation,
commonly grass (cf. Savanna, 1.1.4.2.7). See Helms
(1998).
1.1.3 Pastureland (n.). Land (and the vegetation
growing on it) devoted to the production of introduced
or indigenous forage for harvest by grazing, cutting, or
both. Usually managed to arrest successional processes
(cf. Grassland, Note No. 1.1.3; Pasture, 5.3.4; Rangeland, 1.1.4).
Note No. 1.1.3.
1.1.3 Grassland (n.). The term ‘grassland’ is synonymous with pastureland when referring to an
imposed grazing-land ecosystem. The vegetation of
grassland in this context is broadly interpreted to
include grasses, legumes and other forbs, and at
times woody species may be present (cf. Native or
Natural Grassland, 1.1.4.2).
There are many descriptive terms for pastureland ⁄
grassland that take into account their age and
stability. The following are recommended.
1.1.3.1 Annual pastureland ⁄ grassland (n.). Forage
is established annually, usually with annual plants, and
generally involves soil disturbance, removal of existing
vegetation, and other cultivation practices.
1.1.3.2 Cultivated pastureland ⁄ grassland (n.). Forage is established with domesticated introduced or
indigenous species that may receive periodic cultural
treatment such as renovation, fertilization or weed
control.
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1.1.3.3 Permanent pastureland ⁄ grassland (n.).
Land on which vegetation is composed of perennial or
self-seeding annual forage species which may persist
indefinitely. It may include either naturalized or cultivated forages.
1.1.3.4 Temporary pastureland ⁄ grassland (n.).
Land on which vegetation is composed of annual,
biennial, or perennial forage species kept for a short
period of time (usually only a few years).
Note No. 1.1.3.4.
Temporary pastureland ⁄ grassland can be regularly
resown or can be integrated in a crop rotation (ley).
It is usually composed of simple mixtures of grasses,
grass ⁄ legume or legume species.

1.1.3.4.1 Ley (n.). Temporary pastureland ⁄ grassland
that is integrated in a crop rotation.
1.1.3.5 Naturalized pastureland ⁄ grassland (n.).
Forage species present are primarily introduced from
other geographical regions that have become established and have persisted under the existing conditions
of environment and management over a long time.
1.1.3.6 Semi-natural pastureland ⁄ grassland (n.).
Managed ecosystem dominated by indigenous or naturally occurring grasses and other herbaceous species
(cf. Native grassland, 1.1.4.2).
1.1.3.6.1 Meadow (n.). A natural or semi-natural
grassland often associated with the conservation of hay
or silage.

Note No. 1.1.3.6.1.
A meadow may exist as a result of discontinuous
features of hydrology, landscape position, or soil
characteristics that differ from the surrounding landscape and vegetation. Descriptive terms include
‘mountain meadow,’ ‘alpine meadow,’ ‘wet meadow,’ and ‘hay meadow.’ ‘Flower meadows’ are kept
for aesthetic interest and can also provide feeding or
bedding.
1.1.4 Rangeland (n.). Land on which the indigenous
vegetation (climax or sub-climax) is predominantly
grasses, grass-like plants, forbs or shrubs that are grazed
or have the potential to be grazed, and which is used as
a natural ecosystem for the production of grazing
livestock and wildlife.
Note No. 1.1.4.
Rangelands may include natural grasslands, savannas, shrublands, many deserts, steppes, tundras,
alpine communities and marshes.
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1.1.4.1 Desertland (n.). Land on which vegetation is
sparse or absent and is characterized by an arid climate.
Deserts may be classified as hot or cold deserts depending
on latitude and elevation.
1.1.4.2 Native or natural grassland (n.). Natural
ecosystem dominated by indigenous or naturally occurring grasses and other herbaceous species used mainly
for grazing by livestock and wildlife (cf. Naturalized
pastureland, 1.1.3.5; Rangeland, 1.1.4; Pastureland and
Grassland, 1.1.3).

Note No. 1.1.4.2.
There are many types of natural grasslands, with
vegetation characteristics determined by climate
and soil conditions, by grazing animals and by fire.
Examples of local ⁄ regional variations follow. Geographical regions where examples may be found are
provided in parentheses following the definition.
This is not an all-inclusive list of grassland types or
of locations in which they are found but provides
some examples.

1.1.4.2.1 Campos (n.). Grassland consisting mainly of
grasses, along with herbs, small shrubs and occasional
trees; on undulating and hilly landscape, with variable
soil fertility. Differs from Cerrado in having a longer and
more severe winter and a relative abundance of native
legumes. The campos is the northern part of the Pampa.
The sub-tropical climate is humid, warm in summer
and mild in winter. (Examples: Uruguay, southern
Brazil and north-eastern Argentina).
1.1.4.2.2 Cerrado (n.). Savanna (1.1.4.2.7) with
varying amounts of trees and shrubs along rivers and
in valley bottoms. It is characterized by a tropical
climate with alternating wet and dry seasons. The
wet season lasts usually 6 months. (Example: central
Brazil).
1.1.4.2.3 Llanos (n.). Extensive system of grasslands,
seasonally flooded, with infertile and acidic soils. The
tropical climate is characterized by alternating wet and
dry seasons. (Examples: plains east of the Andes in
Bolivia, Colombia and Venezuela).
1.1.4.2.4 Pampa (n.). Treeless grasslands on flat and
fertile plains. The Pampa is a temperate grassland or a
sub-tropical steppe. The climate is humid to arid;
summers are warm and winters are mild. (Examples:
eastern and central Argentina).
1.1.4.2.5 Prairie (n.). Nearly level or rolling grassland,
originally treeless or with a few scattered trees, and
usually on fertile soils. It may be characterized as a
short-grass, intermediate-grass, or tall-grass prairie
depending on the influence of a continental climate
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and variation in total summer precipitation, rate of
evapo-transpiration, periodic fire and soil depth. Soil
depth and precipitation generally increase from west
to east and vegetation changes from short-grass prairie
in the west to tall-grass prairie in the east. (Example:
North America).
1.1.4.2.6 Sahelian steppe (n.). Discontinuous vegetation dominated by annual C4 plants, especially grasses,
and scattered shrubs. The arid or semi-arid tropical
climate with alternating wet and dry seasons is
characterized by a strong variability in rainfall patterns
and one short rainy season. The soils are generally
poor. (Example: Sahel at the south margin of the
Sahara in Africa).
1.1.4.2.7 Savanna (n.). Grassland characterized by
precipitation between 375 and 1500 mm year)1, variable proportions of trees or large shrubs, especially in
tropical and sub-tropical regions. It is often a transitional vegetation type between grassland and forestland. Tropical savannas are characterized by a climate
with alternating wet and dry seasons. The wet season
usually ranges between 5 and 9 months. Sub-tropical
savannas have a wet climate with warm summers
and mild winters. (Example: South America, Africa,
Australia, sub-tropical and tropical regions of North
America).
1.1.4.2.8 Steppe (n.). Semi-arid, sparse to rolling
grassland characterized by short to medium-height
grasses occurring with other herbaceous vegetation and
occasional shrubs. Russian steppes are characterized by
the high severity and length of continental winters with
precipitation between 250 and 500 mm year)1. Foreststeppe soils are black or brown-earth with high
to medium contents of organic matter and high mineral
contents. (Examples: south-eastern Europe, Asia, North
America).
1.1.4.2.9 Veld (n.). Indigenous vegetation used as
grazing and ⁄ or browsing which may be composed of
any of a number of plant growth forms (predominantly
C4 grasses and Acacia or broad-leaf trees) and need not
necessarily be climax vegetation (See Booysen, 1967).
(Example: South Africa).
1.1.4.3 Marshland (n.). Flat, wet, treeless wetland
usually covered by shallow water and dominated by
marsh grasses, rushes, sedges, other grass-like plants
and forbs.
1.1.4.4 Shrubland (n.). Land on which the vegetation
is dominated by low-growing woody plants (cf. Shrub,
2.2.6).
1.1.4.5 Tundra (n.). Land areas in arctic and alpine
regions devoid of large trees, varying from bare ground
to various types of vegetation consisting of grasses,
sedges, forbs, dwarf shrubs and trees, mosses and
lichens.

2. Vegetation: descriptive terms
Note No. 2.
This section is concerned with the characteristics
of vegetation on grazing lands and of the forage
harvested from such lands either by grazing animals
or by cutting and harvesting.

2.1 Vegetation (n.). Plant life in general (Webster’s
New World Dictionary of American English, 1988; cf.
Flora, 2.1.2).
Note No. 2.1.
The vegetation of grazing lands may be indigenous
or exotic and may be a monoculture, a mixture of
two or more species, a plant community or several
plant communities.

2.1.1 Crop (n.). The cultivated produce of the land (cf.
Forage, 2.1.3; Forage crop, 2.1.1.1).
2.1.1.1 Forage crop (n.). A crop of cultivated plants,
other than separated grain, produced to be grazed or
harvested for use as feed for animals (cf. Forage,
2.1.3).
2.1.2 Flora (n.). All plant species occurring within a site
or a region.
Note No. 2.1.2.
The flora of a site, region or country may be described
in a systematized list of the collective species.

2.1.3 Forage (n.). Edible parts of plants, other than
separated grain, that can provide feed for grazing
animals or that can be harvested for feeding [cf. Forage
(v.), 3.2.1.2].
2.1.3.1 Browse (n.). Leaf and twig growth of shrubs,
woody vines, trees, cacti and other non-herbaceous
vegetation that can be ingested by herbivores [cf.
Browse (v.), 3.2.1.1].
2.1.3.2 Herbage (n.). The above-ground biomass of
herbaceous plants, other than separated grain. Grasses,
grass-like species, herbaceous legumes and other forbs
collectively; the foliage and edible stems of herbs (cf.
Herbaceous, 2.2.4).
2.1.3.3 Mast (n.). Fruit and seed of shrubs, woody
vines, trees, cacti and other non-herbaceous vegetation
available for consumption by animals.
2.1.3.3.1 Fruit (n.). The seeds of plants and pulpy
surrounding tissues.
2.1.3.3.2 Pod (n.). The seed case of a leguminous plant.
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2.1.3.3.3 Seed (n.). Mature (ripened) ovules consisting
of an embryonic plant and a store of food (stored in the
endosperm, in some species), all surrounded by a
protective seed coat.

2.2 Forage plants and plant characteristics
Note No. 2.2.
This section is concerned with descriptions of the
characteristics of forage plant species.

2.2.1 Forb (n.). Any herbaceous, dicotyledonous
broad-leaved plant (cf. Legume, 2.2.5; Grass, 2.2.2;
Grass-like, 2.2.3).
2.2.2 Grass (n.). Plant or plant species of the Poaceae
family.
Note No. 2.2.2.
Given the importance of grasses in grazing lands,
other terms have been used to further define
specific characteristics. Two examples are given in
2.2.2.1 and 2.2.2.2.

2.2.2.1 Bunchgrass ⁄ tussock grass (n.). Grasses producing tillers, but not stolons or rhizomes, and having
an erect and clumped growth form (Examples: Tufted
grass, Caespitose grass).
2.2.2.2 Creeping grass (n.). Grasses spreading by
stolons, rhizomes or both.
2.2.3 Grass-like (adj.). Resembling a grass. (n.).
Herbaceous monocots, usually a member of the Cyperaceae (sedges) or Juncaceae (rushes), which are families
that are similar to grasses in appearance.
2.2.4 Herbaceous (adj.). Herbaceous refers to the nonwoody above-ground parts of grass, grass-like and forb
plants. Herbaceous species are differentiated from
woody species by not having perennial woody stems.
2.2.5 Legume (n.). Plant or plant species of the
Fabaceae family with a wide range of physical characteristics from herbaceous forbs to shrubby and tree
forms (cf. Forb, 2.2.1; Shrub, 2.2.6; Tree, 2.2.7).
Note No. 2.2.5.
The ability to form a symbiotic relationship with
bacteria to fix atmospheric nitrogen is found in
many species of legumes.

2.2.6 Shrub (n.). A woody plant having multiple stems
arising at or near the base. Mature height is generally
<5–6 m.
2.2.7 Tree (n.). A woody plant characteristically with
one primary stem from the base. Mature height gener-
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ally greater than 5 m. Coppice growth on a tree may
have multiple basal stems.

2.3 Forage canopy characteristics
Note No. 2.3.
This section is concerned with the terms used to
describe the structural characteristics of the plant
canopy. These characteristics are the product of
overlapping processes of growth, defoliation and
decomposition. The approach used here is to separate the description of state variables in this section
from the dynamic variables defined in Section 3.

2.3.1 Sward (n.). A population or a community of
herbaceous plants characterized by a relatively short
habit of growth and relatively continuous ground
cover, including both above- and below-ground parts.
2.3.2 Canopy (n.). The above-ground parts of a
population or community of forage plants. It may
include both herbaceous and woody vegetation.
2.3.2.1 Canopy architecture (n.). The spatial distribution and arrangement of the constituent parts of the
canopy.
2.3.2.2 Canopy cover (n.). The proportion of the
ground area covered by the canopy when viewed
vertically.
2.3.2.3 Canopy density (n.). The bulk density of the
canopy (mass unit volume)1).
2.3.2.4 Canopy height (n.). The surface height of an
undisturbed canopy or the compressed height of a
canopy, normally measured from ground level.
2.3.3 Botanical composition (n.). The relative proportions of the plant components (species and morphological units) in a canopy above a defined sampling height,
preferably ground level.

Note No. 2.3.3.
Botanical composition may be calculated based on
forage mass, cover, density or frequency. Cover is
measured in units of proportion or percentages.
Frequency is presence or absence count data that
follow the binomial distribution. Density is the
number of individuals per unit area (e.g. plants m)2).

2.3.4 Leaf area index (LAI) (n.). The area of green
leaf (one side only) unit area)1 of ground. Refers to leaf
only or to lamina plus half the surface area of exposed
sheaths and petioles.
2.3.5 Biomass (n.). The total dry weight of vegetation
unit area)1 of land above a defined reference level, usually
ground level, at a specific time (cf. Forage mass, 2.3.6).
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2.3.6 Forage mass (n.). The total dry weight of forage per
unit area of land above a defined reference level, usually
ground level, at a specific time (cf. Biomass, 2.3.5;
Applicable also to Herbage, 2.1.3.2 and Browse, 2.1.3.1).

Notes No. 2.3.5 and 2.3.6.
1. Dry weight is defined as dried at 105C to a
constant weight unless otherwise noted.
2. Biomass and forage mass are instantaneous
measures. To describe them over time, a series
of instantaneous measures of biomass ⁄ forage
mass are averaged. Change over time or the
accumulated biomass ⁄ forage mass is determined
by the difference between an end point and an
initial point.
3. Biomass can include both forage and non-forage
vegetation per unit area while forage mass is
specific to forage plants.
4. Depending on requirements, biomass and forage
mass should be specified as above-ground at a
specified cutting height, or below-ground as
described by measurement method.
5. In practice, the soil surface can be difficult to
define objectively, and subjective decisions about
the soil ⁄ litter interface and the distribution of
stems, roots, stolons and rhizomes may be
required but the methods used to define the soil
surface should be clearly stated.
6. It should be specified whether the biomass or
forage mass is alive or dead, at the time of
harvesting, and the proportions of each if both
are included.
7. The term forage mass is preferred to alternatives
like ‘standing crop,’ ‘forage yield’ and ‘available
forage,’ which involve assumptions (often
unspecified) about canopy characteristics and
harvesting procedures. The term ‘pasture cover’
is also widely used as a synonym for herbage mass,
but is best reserved for use as a measure of the
proportion of ground covered by a crop canopy (cf.
Canopy cover, 2.3.2.2). Use of indeterminate
terms like ‘available’ to describe an amount of
forage is not recommended.

2.3.6.1 Aftermath (n.). Forage that grows following a
harvest.
2.3.6.2 Residue (n.). Forage remaining on the land
after harvest (cf. Stubble, 2.3.6.3).
2.3.6.3 Stubble (n.). The basal portion of stems and
leaves of herbaceous plants left standing after harvest
(cf. Residue, 2.3.6.2).
2.3.7 Litter (n.). An accumulation of dead detached
plant material at the soil surface.

Note No. 2.3.7.
When appropriate, litter may be more narrowly
defined, for example as tree litter (large woody
material including branches and dead trees). Mulch
is frequently used as a term for herbaceous material.

3. Forage growth and harvest
Note No. 3.
In this section, terms are defined primarily in the
context of grazed forages but are equally relevant to
mechanically harvested forages. Measurements may
be reported in terms of fresh weight or (preferably)
dry matter or organic matter weight per unit area
(g m)2; kg ha)1; t ha)1) and per unit time (day,
year), but may also be expressed per plant or plant
unit.
3.1 Components of growth, senescence and decomposition
Note No. 3.1.
Terms in this section are presented in order of
logical progression and not in alphabetical order.
3.1.1 Growth (n.). The production of new plant tissue
by forage plants.
Note No. 3.1.1.
The term forage growth is used here specifically to
define the rate of production of new plant tissue. It
can also be used as a general descriptor of plant
development and structural change over time (see
Accumulation, 3.1.2).
3.1.2 Accumulation (n.). The increase in forage mass
unit area)1 over a specified time, representing the
balance among growth, senescence, decomposition of
dead organs and consumption by animals.
3.1.3 Senescence (n.). Applied to plants or organs, it is
the process of remobilization and transfer of soluble
constituents from mature to immature plant tissues that
occurs with advancing age of plant parts, or through
drought stress or depredation by pests, and is usually
accompanied by chlorosis and subsequent death of
mature tissue. Senescence is accompanied by a loss of
dry matter as cell contents of the live tissue are
metabolized and ⁄ or translocated.
3.1.4 Decomposition (n.). The processes of biodegradation of dead plant material, including detachment from the plant, movement to the litter layer and
incorporation into soil organic matter.
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3.2 Defoliation and harvest
3.2.1 Defoliation (n.). Removal of plant tissue by
grazing animals or machinery.
Note No. 3.2.1.
While ‘defoliate’ is derived from ‘foliage’ which
means ‘leaves,’ defoliation under grazing or
mechanical harvest removes leaves, stems and
inflorescences in varying proportions.

3.2.1.1 Browse (v.). To consume browse in situ by
animals [cf. Browse (n.), 2.1.3.1; Forage, 3.2.1.2;
Graze, 3.2.1.3].
3.2.1.2 Forage (v.). To search for or to consume forage
[cf. Forage (n.), 2.1.3; Browse, 3.2.1.1; Graze, 3.2.1.3].
3.2.1.3 Graze (v.). To consume predominantly herbaceous forage in situ by animals [cf. Browse, 3.2.1.1;
Forage, 3.2.1.2].
Note No. 3.2.1.3.
The verb, graze, should be used in the active form
with the animal as the subject. The verb should not be
used in the passive voice so as to imply that a person is
the subject or actor; i.e., cattle graze; people do not
graze cattle.
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3.3.1.2 Hay (n.). Harvested forage preserved by drying
generally to a moisture content of less than 200 g kg)1.
3.3.1.3 Haylage (n.). Harvested forage ensiled at a
moisture content of less than 500 g kg)1.
3.3.1.4 Silage (n.). Forage harvested and preserved
at high moisture contents (generally >500 g kg)1) by
organic acids produced during partial anaerobic fermentation (Syn. Ensilage).
3.3.1.4.1 Ensiling (v.). To produce silage by the process
of fermentation of forages.
3.3.1.4.2 Silo (n.). The container used in the preservation of forage as silage.
3.3.1.5 Stockpiled forage (n.). Forage allowed to
accumulate for grazing at a later time [Syn. Feed wedge
(New Zealand), Foggage (Europe, South Africa)].
Note No. 3.3.1.5.
Forage is often stockpiled for later grazing in a period
when growth is reduced or nil (example autumn and
winter in temperate regions, summer in Mediterranean regions, dry season in tropical regions) but
stockpiling may occur at any time during the year as a
part of a management plan. Foggage usually refers to
late growing-season accumulation for winter grazing.
Stockpiling can be described in terms of Deferment,
5.6.1 and Accumulation, 3.1.2.

4. Forage nutritive value and intake
3.2.2 Harvest (n.). Forage defoliated by a single grazing
or cutting, or over a series of grazings or cuttings. It may
be reported as daily amount, a single harvest, or
seasonal or annual totals.
Note No. 3.2.2.
The terms ‘Forage production’ and ‘Forage yield’ are
often used as alternatives to the term ‘Forage harvested’ but may be misleading, particularly in the
context of dynamic tissue flow measurements (cf.
Forage mass, 2.3.6).

3.2.3 Ungrazed (adj.). (i) describes the status of grazing
land that is not grazed by animals and; (ii) the status of
plants or plant parts that are not grazed by animals (cf.
Rest, 5.6.5).

3.3 Conserved forage
3.3.1 Conservation (n.). The process of saving forage
for future use. Forage can be conserved in situ (e.g.
stockpiling) or harvested, preserved and stored (e.g. hay,
silage, haylage).
3.3.1.1 Fodder (n.). Harvested forage fed intact to
livestock. It includes fresh, conserved and dried forage.
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Note No. 4.
This sectiondealswithtermsdescribingthenutritional
value of forages, intake and ingestive behaviour of
grazing animals and terms that attempt to standardize
forage demand for use in comparisons among animals
of different species, ages and physiological states.

4.1 Nutritional value and quality of forage
4.1.1 Ash (n.). The non-organic, mineral component of
plant material.
Note No. 4.1.1.
The residue remaining after complete combustion of
organic matter.

4.1.2 Crude protein (n.). The nitrogen in forage
multiplied by 6.25.
Note No. 4.1.2.
Crude protein does not distinguish between true
protein and non-protein nitrogen and does not
describe crude protein digestibility or quality.
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4.1.3 Digestibility (n.). The proportion of the dry
matter, organic matter or nutrients absorbed during
passage though the digestive tract.

Note No. 4.1.3.
Apparent digestibility is the difference between dry
matter, organic matter or nutrient consumed and
dry matter or nutrient excreted in the faeces
expressed as a proportion but does not account for
endogenous excretions in the faeces. True digestibility
is the actual digestibility of the dry matter, organic
matter or specific nutrient consumed and excludes
endogenous excretions in the faeces.

4.1.4 Energy (n.). The potential to do work. Usually
expressed as megajoules (MJ) kg)1 [megacalories
(Mcal) kg)1] forage dry matter where one calorie is
standardized to be equal to 4.184 joules.

4.1.5 Fibre (US: Fiber) (n.). A nutritional entity that
is relatively resistant to digestion and is slowly and
only partially degraded by herbivores (Barnes et al.,
2007).

Note No. 4.1.5.
Fibre is a biological unit rather than a distinct
chemical entity (Van Soest, 1982). Fibre is considered to be composed of structural polysaccharides,
cell-wall proteins and lignin (Barnes et al., 2007) but
chemical composition varies with type of plant cell
wall and method of determination.

4.1.6 Quality (adj.). A description of the degree to
which forage meets the nutritional requirements of a
specific kind and class of animal.

Note No. 4.1.4.
Terms referring to energy are defined in NRC
(1981). Additional energy systems include those in
use in Australia, France, the Netherlands, Sweden,
the United Kingdom and the United States (See
Appendix I, 4.1.4).

Note No. 4.1.6.
‘Quality’ is a relative term. Nutritional requirements
and anatomy vary among different kinds and classes
of grazing animals; thus, what constitutes ‘highquality’ forage for one animal may be ‘low-quality’
forage for another. Quality should be quantified in
terms of animal response.

4.1.4.1 Gross energy (n.). The heat of combustion of
matter.
4.1.4.2 Digestible energy (DE) (n.). The energy
apparently absorbed from the digestive tract (energy
in the food minus energy lost in the faeces).
4.1.4.3 Metabolizable energy (ME) (n.). The energy
available for metabolism by an animal (energy in the
food minus faecal energy, urinary energy and gaseous
energy losses) (See Utilized Metabolizable Energy,
Appendix I, 4.1.4.3).
4.1.4.4 Net energy (NE) (n.). Metabolizable energy
minus energy lost as heat of fermentation and heat of
nutrient metabolism. The net increase in useful animal
product expressed per unit increase in food intake.
4.1.4.4.1 Net energy for maintenance (n.). Change
in retained energy per unit of feed intake measured
between an intake of zero and intake when retained
energy equals zero.
4.1.4.4.2 Net energy for gain (product deposition) (n.). Change in retained energy per unit of feed
intake measured in a growing animal consuming an
intake that results in a retained energy greater than
zero.
4.1.4.4.3 Net energy for lactation (n.). Change in
lactation energy (i.e., energy in milk) per unit of feed
intake measured under conditions in which retained
energy remains constant.

4.1.6.1 Anti-quality (adj.). A description of any
chemical factor in forage (such as lignin, an alkaloid,
a phytohormone or a toxin) that negatively affects the
animal including their animal physiology, health and
well-being, reproduction and intake, or the degree to
which the forage meets nutritional requirements of a
specific kind and class of animal (cf. Quality, 4.1.6).
4.1.6.2 Nutritive value (n.). The predicted animal
response based on chemical composition, digestibility
and nature of digested products, as estimated by in vitro
or in vivo chemical analyses.
4.1.6.3 Relative feed value (RFV) (n.). An index for
ranking cool-season grass and legume forages based on
the intake of digestible energy calculated from aciddetergent fibre (ADF) and neutral-detergent fibre
(NDF) concentrations in forage (See Appendix I,
4.1.6.3).
4.1.7 Total digestible nutrients (TDN) (n.). A general
measure of the nutritive value of a feed calculated from
the intake of digestible nutrients, with adjustment for
the energy value of fat (See Appendix I, 4.1.7).
4.1.7.1 Relative forage quality (RFQ) (n.). An index
for ranking all forages based on the intake of total
digestible nutrients calculated by summative equations
after estimating digestible portions of protein, fatty
acids, fibre and non-fibrous carbohydrate (See Appendix I, 4.1.7.1).
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4.2 Forage intake (n.). The forage consumed by an
animal.
Note No. 4.2.
Intake is expressed per unit of time such as intake
d)1, intake month)1, intake year)1 or intake stocking season)1.

4.2.1 Dry-matter intake (n.). The amount of forage
consumed by an animal on a dry-matter basis (cf.
Voluntary intake, 4.2.3).
4.2.2 Organic-matter intake (n.). The amount of
forage consumed by an animal on an organic-matter
basis (cf. Dry-matter intake, 4.2.1).
4.2.3 Voluntary intake (n.). The amount of forage
consumed by an animal unrestricted by the quantity
available.
4.3 Forage selection (n.). The removal by animals of
specific forages or components of forages rather than
other forages or plant parts (cf. Preference, 4.3.2).

Note No. 4.3.
Diet selection by the grazing animal is a function of
preference modified by opportunity.

4.3.1 Anti-herbivory (n.). Chemical or structural
forage characteristics that inhibit or limit selection and
consumption of the plant by livestock and wildlife (cf.
Anti-quality, 4.1.6.1).
4.3.2 Preference (n.). A measure of relative intake of
alternative forages or forage constituents, where access
to forage is unrestricted (cf. Forage selection, 4.3).
Note No. 4.3.2.
Preference describes an animal response but makes
no assumptions about mechanisms determining the
response (Hodgson, 1979). Preference is a relative
expression that requires the opportunity for choice
between two or more components. This is an
objective measure of selective behaviour and is
preferred to the more subjective term ‘palatability’
(See Appendix II). While palatability attempts to
describe the perceived acceptability of a single
forage type without comparison to an alternative
choice, it is subject to various interpretations, can be
confounded with preference and is not a recommended term (See Provenza, 2003).

4.4 Ingestive behaviour (n.). The behaviour of the
animal involved in grazing including time devoted to
searching for, selecting, prehending and consuming
forage, usually on a daily basis.
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Note No. 4.4.
Ingestive behaviour is usually described in terms of
quantifiable activities including those listed below
(4.4.1 to 4.4.4). Ingestive behaviour is influenced by
animal, plants and soil factors, the environment,
time of day, season, precipitation, management and
other factors.
4.4.1 Bite weight (n.). The total weight of forage (drymatter basis) in one bite taken by an animal.
4.4.2 Biting rate (n.). The number of bites taken during
a specified time; usually as bites min)1 or bites d)1.
Note No. 4.4.2.
Biting jaw movements should be separated from jaw
movements devoted to gathering forage for biting
and to chewing forage prior to swallowing.
4.4.3 Grazing event (n.). The activity of grazing
(including biting and masticating but not ruminating)
without stopping (cf. Stocking period, 5.6.9).
Note No. 4.4.3.
When monitoring grazing activity, it is necessary to
define a specific interval that will be the separation
point of grazing events from other activities.
4.4.4 Grazing time (n.). The total amount of time
devoted to grazing during a specified time; usually 24 h.

Notes No. 4.4.1, 4.4.2 and 4.4.4
Bite weight, biting rate and grazing time are
components of ingestive behaviour. Intake can be
estimated as the product of these three components
(Intake = bite weight · biting rate · grazing time).

4.5 Standardization of terms describing forage demand
among grazing animals
Note No. 4.5.
To characterize forage demand and impact of grazing animals, there is a frequent need to equate
grazing animals across species and animals with
different live weights and physiological stages within species. Many strategies have been suggested for
such comparisons. Each has strengths and weaknesses. Some compare animals based on metabolic
size and assumed metabolic requirements (See
Animal unit, 4.5.1.1), while others attempt to
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equate animals based on their expected forage
demand (See Forage intake unit, 4.5.1.2).
When using these terms (or others found in the
literature), it is important to understand their
limitations and to cite the source of the definition
so that the nature of the comparison is clearly
understood.

4.5.1 Standard units
Note No. 4.5.1.
Examples of standard units in different regions of
the world are found in Appendix I, 4.5.1. Globally, it
would be useful to standardize these units. Animal
unit (4.5.1.1) and Forage intake unit (4.5.1.2) below
are recommended.

4.5.1.1 Animal unit (n.). One mature, non-lactating
bovine (middle-third of pregnancy) weighing 500 kg
and fed at a maintenance level for zero gain (8.8 kg dry
matter d)1; NRC, 1984), or the equivalent, expressed as
(weight)0.75, in other kinds or classes of animals (See
Animal unit, Appendix I, 4.5.1).

Note No. 4.5.1.1.
An animal unit is based on the assumption that
metabolic requirements are related to metabolic
weight and provide the basis for comparing among
different kinds and classes of animals (See Brody,
1945).

4.5.1.2 Forage intake unit (n.). A unit to measure the
rate of forage consumption by grazing animals where one
forage intake unit is equivalent to the consumption of
8.8 kg dry matter d)1 (See Appendix I, 4.5.1.2).

Note No. 4.5.1.2.
By definition, one forage intake unit has a dry-matter
intake rate of 8.8 kg d)1; thus, any animal at any age
or stage of production may be represented as a certain
proportion or multiple of the forage intake unit,
based solely on its rate of forage dry-matter intake
d)1. The intake rate of an animal that is larger or
smaller than 8.8 kg dry matter d)1 will have a forage
intake-unit-equivalent, which is a proportion or
multiple of one forage intake unit.

4.5.2 Animal unit day (n.). The amount of dry forage
consumed by one animal unit per 24-h period (8.8 kg).

Note No. 4.5.2.
Animal unit day is used to express the quantity of
forage intake by one animal unit or one forage
intake unit for a 24-h period of time and may be
extrapolated to other time periods, such as a week,
month, or year (cf. Animal unit, 4.5.1.1; Forage
intake unit, 4.5.1.2).

5. Management of grazing lands
Note No. 5.
Terms included in this section describe land units
used for grazing and the grazing management
applied to achieve defined objectives.

5.1 Grazing land management (n.). The manipulation of the soil–plant–animal complex of the grazing
land in pursuit of a desired result.
Note No. 5.1.
The definition may be applied to specific kinds of
grazing land by substituting the appropriate term
such as grassland, pastureland or rangeland in place
of grazing land.

5.2 Grazing management (n.). The manipulation of
grazing in pursuit of a specific objective or set of
objectives.
5.2.1 Extensive grazing management (n.). Grazing
management that uses relatively large land areas per
animal and a relatively low level of labour, resources or
capital (cf. Intensive grazing management, 5.2.2).
5.2.2 Intensive grazing management (n.). Grazing
management that uses relatively high levels of labour,
resources or capital to increase production per unit area
or per animal, through a relative increase in stocking
rates, grazing pressure and forage utilization (cf. Extensive grazing management, 5.2.1).

Note No. 5.2.2.
Intensive grazing management is not synonymous
with rotational stocking. Grazing management can
be intensified by substituting any one of a number
of stocking (grazing) methods that increase production and efficiency of resource use.

5.3 Grazing management unit (n.). The entire
grazing land area used to support grazing animals over
a defined time, generally a year.
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Note No. 5.3.
A grazing management unit may be a single area or
it may have a number of subdivisions (cf. Paddock,
5.3.3; Pasture, 5.3.4). It may also include periods of
grazing and periods of rest depending on the
stocking method(s) used or migrations of wildlife
and does not imply continuous occupation by
grazing animals during the defined time.

5.3.1 Camp (n.). An area where animals choose to rest
or are confined by herders (cf. Paddock, 5.3.3).
5.3.2 Field (n.). A defined area of land used for
cultivating crops or growing forages.
5.3.3 Paddock (n.). A grazing area that is a sub-division of a grazing management unit and is enclosed and
separated from other areas by a fence or barrier (cf.
Camp, 5.3.1; Grazing management unit, 5.3; Pasture,
5.3.4).
5.3.4 Pasture (n.). A type of grazing management unit
enclosed and separated from other areas by fencing or
other barriers and devoted to the production of forage
for harvest primarily by grazing (cf. Grazing management unit, 5.3; Paddock, 5.3.3; Pastureland, 1.1.3;
Forage, 2.1.3).

Note No. 5.3.4.
Although pasture (5.3.4) and pastureland (1.1.3)
are often used as synonyms, pasture refers to the
place whereas pastureland refers to land devoted
to the production of forage for harvest primarily
by grazing and provides the basis for a land-use
mapping unit. Animals eat forage (2.1.3) growing
in the pasture. Animals do not eat the pasture.
The pasture is a grazing management unit of
pastureland. The pasture may be sub-divided into
two or more paddocks (5.3.3) for management
purposes.

5.4 Grazing system (n.). A defined, integrated combination of soil, plant, animal, social and economic
features, stocking (grazing) method(s) and management
objectives designed to achieve specific results or goals.

Note No. 5.4.
1. A grazing system is site-specific because it
integrates specific biotic and abiotic components
and their environments, management objectives and social factors. System behaviour is a
consequence of the interrelationships among
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the parts of the system. When a system component is managed in isolation away from the
influence of the rest of the system, it is no longer
under the same influences and may behave
differently. Thus, when managed within a system,
responses and behaviour of plants and animals
may differ from those observed when managed
alone or in another system.
2. Descriptive common names may be used; however, the first usage of a grazing system name in a
publication should be followed by a description
using a standard format. This format should
include at least the following information: number, size, kind, slope, erosion status and soil
classification of land units; number, kind, gender,
size and age of livestock; duration of use and
non-use periods for each unit in the system;
stocking method(s) (see 5.5 and 7.0); type(s) of
forage; and geographical location and elevation;
type of climate, mean annual and seasonal
temperatures, and precipitation amounts and
distribution.
3. Grazing systems generally can be grouped into
categories (see Williams, 1981).

5.4.1 Nomadic systems (n.). Systems based on
extensive movement of herds and flocks in search of
forage, led by human family units with no permanent
home base.
5.4.2 Semi-sedentary systems (n.). Systems based on
a village permanently occupied by women and children
from which herds and flocks, usually tended by men
and boys, are absent for extended periods of time in
search of forage.
5.4.3 Transhumance systems (n.). Systems that differ
from semi-sedentary systems in that the grazing is
cyclical beginning at the end of winter with flocks and
herds leaving lowland grazing areas where permanent
villages are located and moving to mountain pastures
for grazing during summer. Latitudinal transhumance
occurs in tropical climates where the cyclic movement
is under the influence of alternating wet and dry
seasons.
5.4.4 Sedentary systems (n.). Grazing systems managed at a particular location(s) by resident management. May be managed by either or both extensive and
intensive grazing managements and can include rangeland, pastureland, cropland and forestland within the
grazing system. Many systems in use today are in this
category.
5.5 Stocking method (n.). A defined procedure or
technique to manipulate animals in space and time to
achieve a specific objective(s) (Syn. Grazing method).

14

V. G. Allen et al.

Note No. 5.5.
In most cases, the term ‘stocking’ is preferred to
‘grazing’ (i.e. ‘stocking method’ vs. ‘grazing method’) because grazing refers to the consumption of
standing forage (cf. Graze, 3.2.1.3), whereas it is the
method of stocking grazing animals that allows the
manipulation of how, when, what and how much
the animals graze.
One or more stocking methods are used within
grazing systems to accomplish objectives. A stocking
method is not site-specific. The objective of a
stocking method may be 1) to allocate nutrition
among varying classes of livestock [examples: creep
stocking (grazing), first-last stocking]; 2) to improve
efficiency of forage use [examples: frontal stocking
(grazing), mixed stocking]; 3) to reduce negative
effects on soils or plants [examples: rotational
stocking, deferred stocking]; 4) to extend stocking
seasons [example: sequence stocking (grazing)]; or
5) to accomplish an experimental objective [example: put-and-take stocking]. One or more stocking
methods can be used within a grazing system. It is
important to select the correct stocking method to
accomplish the intended objective(s). When
describing the use of a stocking method, it is
important to describe the context or the overall
grazing system in which the method is applied.
Examples of stocking methods are provided in
Section 7.

5.6 Timing of grazing or harvest
5.6.1 Deferment (n.). The postponement or delay of
grazing or harvesting to achieve a specific management
objective (cf. Deferred stocking, 7.4).
Note No. 5.6.1.
A strategy aimed at providing time for plant reproduction, establishment of new plants, restoration of
plant vigour, a return to environmental conditions
appropriate for grazing or the accumulation of
forage for later use.

5.6.2 Grazing station (n.). The position from which an
animal takes multiple bites without moving its feet.
5.6.3 Period of occupation (n.). The length of time that
a specific land area is occupied, whether by one group
of animals or by two or more groups of animals in
succession (cf. First-last stocking, 7.5; Forward creep
stocking, 7.6; Period of stay, 5.6.4; Syn. Grazing interval).
5.6.4 Period of stay (n.). The length of time that a
particular group of animals occupies a specific land area

(cf. First-last stocking, 7.5; Forward creep stocking, 7.6;
Period of occupation, 5.6.3).

Note No. 5.6.4.
‘Period of occupation’ and ‘period of stay’ differentiate between the total time a specific land area is
utilized and the time that a particular group of
animals is using said land area. The term is useful
in describing stocking methods such as first-last
stocking. The ‘period of occupation’ is the total
time that a specific land area is utilized and may
involve several different groups of animals moving
through in sequence, as in first-last stocking or in
migrations. It differs from stocking period in that
grazing may or may not be involved (example:
feeding hay on pasture in winter when ice prevents
grazing). The ‘period of stay’ defines the fractional
part of the ‘period of occupation’ that any one of
the two or more animal groups occupies the
specified land area and is only a part of the period
of occupation.

5.6.5 Rest (v.). To leave an area of grazing land
ungrazed or unharvested for a specific time, such as a
year, a growing season or a specified period required
within a particular management practice (cf. Ungrazed,
3.2.3; Syn. Spell).
5.6.6 Rest period (n.). The length of time that a
specific land area is not stocked between stocking
periods (cf. Rest, 5.6.5; Syn. Spelling period; Recovery
period).
5.6.7 Spell (v.). Syn. Rest, 5.6.5.
5.6.8 Stocking cycle (n.). The time elapsed between
the initiation of successive stocking periods on a
specified grazing land area, usually in a regular cycle
of use (cf. Stocking period, 5.6.9; Syn. Grazing cycle;
Rotation cycle).

Note No. 5.6.8.
One stocking cycle includes one stocking period
(5.6.9) plus one rest period (5.6.6). Stocking cycles
may be variable or fixed time.

5.6.9 Stocking period (n.). The length of time that
grazing livestock or wildlife occupy a specific pasture or
paddock (cf. Grazing event, 4.4.3; Syn. Grazing period).
5.6.10 Stocking season (n.). (i) The time during
which grazing can be practised normally each year or
portion of each year. (ii) On US public lands, an
established period for which grazing permits are issued
(Syn. Grazing season).
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Note No. 5.6.10.
The stocking season may be the whole year or a
very short time span and is normally a function of
forage mass and climate. In this context, the
vegetative growing season may be only a part of
the stocking season. Likewise, the stocking season
may be only a part of the vegetative growing season.

6. Land–forage–animal relationships
Note No. 6.
This section describes relationships among grazing
animals, land and forage. Unless otherwise noted,
all animal and forage weights are expressed in kg
and land areas are expressed in ha.

6.1 Stocking rate (n.). The relationship between the
number of animals and the total area of the land in one or
more units utilized over a specified time; an animalto-land relationship over time (cf. Stocking density, 6.2).

Note No. 6.1.
1. Unless otherwise specified, this includes the total
area of land in the grazing system supporting the
total number of animals, including land areas
being deferred or cropped (if crops are included
in the system), and not just the areas actually
grazed during the stated time.
2. Where needed, it may be expressed as animal
units or forage intake units per unit of land area
over time (animal units over a described time ⁄
total system land area).

6.1.1 Carrying capacity (n.). The maximum stocking
rate that will achieve a target level of animal performance, in a specified grazing system that can be applied
over a defined time without deterioration of the grazing
land.
Note No. 6.1.1.
In general terms, carrying capacity is a useful concept
when based on adequate historical data and experience but is a number in a constant state of change.
Carrying capacity includes the effects of variables
that are not easily measured and whose impacts are
not readily anticipated and for which it may be
difficult or impossible to adjust (example: weather).
Thus, carrying capacity is both site-specific and
varies from season to season and year to year.
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The ‘average’ carrying capacity refers to the longterm carrying capacity averaged over years,
whereas the ‘annual’ carrying capacity refers to a
specific year. It may also be defined over parts of
years.
While the definition above applies to the objective
of animal production, there are increasing numbers of land uses that can be the primary objective
of carrying capacity. These include economic,
environmental and ecological objectives and those
relating to biodiversity, ecotourism, global climate
change and recreation. Because of the multifunctional uses of grazing lands, the carrying capacity
can differ from one objective to another.

6.2 Stocking density (n.). The relationship between
the number of animals and the specific unit of land
being grazed at any one time; an instantaneous measurement of the animal-to-land area relationship (cf.
Stocking rate, 6.1).

Note No. 6.2.
Where needed, stocking density may be expressed
as animal units or forage intake units per unit of
land area (animal units at a specific time ⁄ unit of
land area currently grazed).

6.3 Grazing pressure (n.). The relationship between
animal live weight and forage mass per unit area of the
specific unit of land being grazed at any one time; an
instantaneous measurement of the animal-to-forage
relationship (See Mott, 1960, 1973).

Note No. 6.3.
Grazing pressure may also be expressed as a ratio of
animal units or forage intake units per unit forage
mass to compare across differences in animal species
or stages of production. Expressing grazing pressure
in units of animal demand provides the basis for
calculation of Grazing pressure index (6.4).
To describe grazing pressure over time, a series of
instantaneous measures are averaged. This differs
from Grazing pressure index (6.4), which is a ratio
of the integration of forage consumption to the
integration of forage growth rate over time.
This definition can be appropriately altered to be
specific to herbage or browse by substituting these
terms in place of forage.
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6.4 Grazing pressure index (n.). An animal-to-forage
relationship measured in terms of integrated forage
consumption by the animal (kg d)1) over initial forage
mass plus integrated forage growth rate (kg d)1) over
time (cf. Grazing pressure, 6.3; Animal unit, 4.5.1.1;
Forage mass, 2.3.6; See Appendix I, 6.4).

Note No. 6.4.
Grazing pressure index differs from grazing
pressure in that grazing pressure is an instantaneous measurement of the animal-to-forage relationship.

6.5 Forage allowance (n.). The relationship between
forage mass and animal live weight per unit area of the
specific unit of land being grazed at any one time; an
instantaneous measurement of the forage-to-animal
relationship. The inverse of grazing pressure (See
Mccartor and Rouquette, 1977; Sollenberger et al.,
2005).

Note No. 6.5.
This definition can be appropriately altered to be
specific to herbage or browse by substituting these
terms in place of forage.
Forage allowance is expressed as a ratio of forage
mass (kg ha)1) to animal live weight (kg ha)1) at a
specific time (Sollenberger et al., 2005). To describe
forage allowance over time, a series of instantaneous measures are averaged.
Where needed, it may be expressed as a ratio of
forage mass to animal units or forage intake units
per unit area at a specific time.

7. Stocking methods
Note No. 7.
The term ‘stocking’ is preferred to ‘grazing’ (i.e.
‘stocking method’ vs. ‘grazing method’) because
grazing refers to the consumption of standing forage
(cf. Graze, 3.2.1.3), whereas it is the method of
stocking grazing animals that allows manipulation
of how, when, what and how much the animals
graze (See Note No. 5.5).
While terms including ‘Rotational grazing’ and
‘Creep grazing’ are well established in the literature,

the recommended terminology is ‘Rotational stocking’ and ‘Creep stocking.’ The alternative terms are
included as synonyms in certain cases below.
This section provides examples of stocking methods.
This is not an all-inclusive list but provides examples
of the more commonly used methods.

7.1 Alternate stocking (n.). A method of repeated
grazing and resting of forage using two paddocks in
succession.
7.2 Continuous stocking (n.). A method of grazing
livestock on a specific unit of land where animals have
unrestricted and uninterrupted access throughout the
time when grazing is allowed (cf. Rotational stocking,
7.15; Set stocking, 7.18).

Note No. 7.2.
The length of the stocking period should be defined
and in context with the rationale and season of use
(Example: Grazing stockpiled forage from late
autumn to late winter).

7.3 Creep stocking (n.). A method to allocate unrestricted quantities of high-quality forage to maximize
intake by juvenile animals while restricting forage intake
to meet but not exceed the nutritional requirements of
their dams (See Blaser et al., 1986; Syn. Creep grazing).
Note No. 7.3.
This method allows juvenile animals to graze in
areas that their dams cannot access at the same time
to optimize animal performance through highly
selective grazing without competition from the
dams.

7.4 Deferred stocking (n.). A method to defer grazing
on land units that may or may not be in a systematic
rotation with other land units (cf. Deferment, 5.6.1).

Note No. 7.4.
A key concept of deferred stocking is that the
deferment is a conservation practice for restoring
and maintaining the desired condition of the grazing
land. It is not a practice to increase livestock
production within a stocking season. However,
along with other management strategies, such as
reseeding, weed control and prescribed burning,
deferred stocking can improve the response of
desired vegetation and, over time, increase animal
production potential.

 2011 Blackwell Publishing Ltd. Grass and Forage Science, 66, 2–28

Grazing lands and grazing animals

7.5 First-last stocking (n.). A method of utilizing two
or more groups of animals, usually with different
nutritional requirements, to graze sequentially on the
same land area.
Note No. 7.5.
If more than two groups of animals graze sequentially, this would be described as ‘first, second and
last stocking.’
The objective of this stocking method is to allocate
nutrition among different groups of animals with
different nutritional requirements such as lactating
dairy cows and dry cows. Higher selective grazing and
greater forage mass present during the period of
occupation by lactating cows can contribute to
meeting their higher nutrient requirements, compared with dry cows that are the second group to
occupy the paddock. It may also include the objective
of increasing total forage use such as grazing cattle or
sheep as the second group of grazing animals behind
horses as the first group (see Mixed stocking, 7.10).

7.6 Forward creep stocking (n.). A method of creep
stocking where dams and offspring rotate through a
series of paddocks with offspring as first grazers and
dams as last grazers. A specific form of First-last stocking
(7.5). (Syn. Forward creep grazing).
7.7 Frontal stocking (n.). A method that allocates
forage within a land area by means of a sliding fence
that livestock can advance to gain access to ungrazed
forage (See Volesky, 1990; Syn. Frontal grazing).
7.8 Intensive early stocking (n.). A method of using
high grazing pressure during an initial restricted period
of the stocking season followed by total removal of
livestock for the remainder of the season to allow rest
and recovery by the forage (See Smith and Owensby,
1978; Grings et al., 2002).
Note No. 7.8.
This method, designed for use with native rangelands dominated by warm-season species, provides a
way to maximize use of forage during the early part
of the stocking season when digestibility is generally
highest and to overcome low forage digestibility
during late summer.

7.9 Intermittent stocking (n.). A method that
imposes grazing on a particular management unit or
area of land for indefinite periods at irregular intervals.
7.10 Mixed stocking (n.). A method of stocking two
or more species of grazing or browsing animals on the
same land unit, not necessarily at the same time but
within the same stocking season.
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Note No. 7.10.
Objectives of mixed stocking include increased
forage utilization, altering botanical composition,
weed control and interruption of parasite cycles.
Mixed stocking may be a form of first-last stocking
where one animal species is followed by a second
animal species with different grazing behaviour
with the objective of increasing total forage use.
In wildlife systems, many animal species can occupy
the same land area either simultaneously or intermittently. Mixed stocking on rangelands is sometimes referred to as ‘common use.’

7.11 Mob stocking (n.). A method of stocking at a
high grazing pressure for a short time to remove forage
rapidly as a management strategy.
7.12 Non-selective stocking (n.). A method that uses
high grazing pressures that increase the consumption of
less-preferred forage species by grazing animals (cf. Mob
stocking, 7.11).
Note No. 7.12.
Non-selective stocking is generally attempted by
using mob stocking with a high animal-to-forage
ratio during short time periods. In practice, stocking
to overcome preference is achieved rarely.

7.13 Put-and-take stocking (n.). A method of using
variable animal numbers during a stocking period or
stocking season, with a periodic adjustment in animal
numbers in an attempt to maintain desired management criteria, e.g., a desired quantity of forage, degree
of defoliation, or grazing pressure.
7.14 Ration stocking (n.). A method of confining
animals to an area of grazing land to provide the daily
allowance of forage animal)1 (cf. Strip stocking, 7.19;
Syn. Ration grazing).
7.15 Rotational stocking (n.). A method that utilizes
recurring periods of grazing and rest among three or
more paddocks in a grazing management unit throughout the time when grazing is allowed (cf. Continuous
stocking, 7.2).
Note No. 7.15.
The lengths of the grazing and rest periods should be
defined.
Words such as ‘controlled’ or ‘intensive’ are sometimes used in an attempt to describe the degree of
grazing management applied to this stocking method. These words are not synonyms for rotational
stocking.
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7.16 Seasonal stocking (n.). A method to restrict use
of a land unit(s) to one or more specific seasons of the
year.
7.17 Sequence (sequential) stocking (n.). The grazing of two or more land units in succession that differ in
forage species composition.

Note No. 7.17.
Sequence stocking takes advantage of differences
among forage species and species combinations,
grown in separate areas for management purposes,
to extend stocking seasons to enhance forage quality
and ⁄ or quantity or to achieve some other management objective.

7.18 Set stocking (n.). A method that allows a specific,
non-variable number of animals on a specific, nonvariable area of land during the time when grazing is
allowed (cf. Variable stocking, 7.20).
7.19 Strip stocking (n.). A method that confines
animals to an area of grazing land to be grazed in a
relatively short time, where the paddock size is varied to
allow access to a specific land area (cf. Ration stocking,
7.14; Syn. Strip grazing).

Note No. 7.19.
Strip stocking and ration stocking may or may not
be a form of rotational stocking, depending on
whether or not specific paddocks are utilized for
recurring periods of grazing and rest (cf. Rotational
stocking, 7.15).

7.20 Variable stocking (n.). The practice of allowing a
variable number of animals on a fixed area of land
during the time when grazing is allowed (cf. Set
stocking, 7.18).
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Appendix I. References and additional
information for selected terms
4.1.4 Energy systems. The following are references for
major energy systems in use internationally today.
Australia

France

Netherlands

Sweden

UK

USA

CSIRO (2007) Nutrient requirements of domesticated ruminants. Melbourne, Australia, CSIRO
Publishing.
INRA (1998) Alimentation des bovins, ovins et
caprins Paris, France: INRA.
Ouvrage collectif (1989) Alimentation des bovins,
ovins et caprins. INRA: 471 pp.
Ouvrage collectif (2007) Alimentation des bovins,
ovins et caprins – Besoins des animaux – Valeurs des
aliments. Tables INRA 2007. Éditions Quae,
Collection Guide pratique: 330 pp.
Van Es (1998) Feed evaluation for ruminants.
The system in use from May 1997 onwards in
the Netherlands. Livestock Production Science, 5,
331-345.
Moller et al. (1983) En ny beregningsmetode
for fodermidlernes energiverde til kvaeg (FEk).
Bereting fru Stakens Husdfyrbrugsforag No. 55.
AFRC (1990) AFRC Technical Committee on
responses to nutrients Report No 5. Nutrient
requirements of ruminant animals: energy.
Nutrition Abstracts and Reviews, 60, 729-804.
NRC (2000) Nutrient requirements of beef cattle,
7th edn., Update 2000. National Academy Press,
Washington, D.C., USA.
NRC (2001) Nutrient Requirements of Dairy
Cattle, 7th edn. National Academy Press, Washington, D.C., USA.
NRC (2007) Nutrient requirements of small ruminants: sheep, goats, cervids and New World camelids.
National Academy Press, Washington, D.C.,
USA.
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Georgetown, Texas, USA: American Forage and
Grassland Council.
WE B S T E R ’ S NE W WO R L D DI C T I O N A R Y O F AM E R I C A N
EN G L I S H (1988) Third college edition. Cleveland, Ohio,
USA: New World Dictionaries.
WE D I N W.F. (1985) Advances in pasture management and
utilization. In: Proceedings of Forage and Grassland
Conference, 3–6 March, 1985, Hershey, Pennsylvania, pp. 26–
32. Belleville, Pennsylvania, USA: American Forage and
Grassland Council.
WE D I N W.F. (1986) Pasture. In: The Encyclopedia Americana,
International edition. Vol. 21, p. 523. Danbury,
Connecticut, USA: Grolier, Inc.
WI L L I A M S O.B. (1981) Evolution of grazing systems. In:
Morley F.H.W. (ed.) Grazing animals, World Animal Science
B 1, pp. 1–12. New York, New York, USA: Elsevier
Scientific Publishing Company.

4.1.4.3 Utilized Metabolizable Energy (UME). For
additional information, see Baker (1982; 2004).

Note No. 4.1.4.3.
Utilized Metabolizable Energy is a measure of
output from a forage system based on the estimated
energy requirements of animals and the energy
value of forage. The UME may be expressed either
per animal on a daily basis [megajoules (MJ) per
head] or per unit area over a specified time
[gigajoules (GJ) per hectare]. It is calculated as the
sum of ME requirements for maintenance and
production of the classes of livestock involved less
the ME value of all feed supplements provided from
outside the area and augmented by the ME value of
any conserved herbage made on the area but
unused (see Baker, 1982; 2004).

4.1.6.3 Relative feed value (RFV). For additional
information and the method of calculation, see Rohweder et al., 1978; Undersander and Moore, 2004.
4.1.7 Total digestible nutrients (TDN).

Note No. 4.1.7.
The concept of TDN dates back to the late 1800s and
was based on the sum of digestible crude protein,
crude fibre, nitrogen-free extract and ether extract
where ether extract was multiplied by 2.25. Digestibility was estimated by the use of average digestion
coefficients derived from digestion trials to
determine apparent digestibility of protein, fat and
carbohydrates in various feeds. The TDN system
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Table 1 Calculation of animal units (Based on FGTC, 1991).
was not adopted in Europe where the Starch
Equivalent System (Kellner, 1912) was developed
in a parallel effort. The Starch Equivalent System is
closer in concept to the Net Energy System than is
TDN (Van Soest, 1982). Total digestible nutrients is
similar to digestible energy (DE) and can be
converted as: 1 kg TDN = 4.4 Mcal DE (NRC,
1996). More recently, TDN has been redefined for
use in calculations of Relative forage quality, 4.1.7.1.

4.1.7.1 Relative forage quality (RFQ). For additional
information and the method of calculation, see
Moore and Undersander (2002); Undersander and
Moore (2004).

Live
weight (LW)
(kg)

Animal Unit
(metabolic
LW ⁄ 105.7)

72.1
89.4
105.7
121.2
136.1

0.682
0.846
1.000
1.147
1.288

300
400
500
600
700

Bold data indicates the standard reference animal to which
others are numerically related.

Livestock Unit (LU).
France

4.5.1 Standard Units.
Note No. 4.5.1.
Animal and Livestock units do not predict intake
per se. To calculate expected intake, it is necessary to
adjust the animal to be compared with the standard
for desired production level and the influence of
age, physiological status (e.g., pregnant or open,
lactating or dry, rate of gain or loss), health of the
animal, the physical and chemical characteristics of
the forage, and the environment.
Example: A 500-kg dry, pregnant beef cow will have
a lower dry-matter intake than a 500-kg cow in
early lactation. Simply equating these animals based
on metabolic body size would assume equal forage
demand and does not account for the greater feed
demand of lactation. Likewise, the quality of the
forage will influence dry-matter intake.
The use of a Standard Unit in a publication should
be followed by a reference to the specific standard
unit used and a description that includes at least
the following information: kind (species and
breed), class, gender, size, age and physiological
status of livestock and assumes a normal state of
health.

Metabolic
LW
(kg0.75)

UK

A dairy cow weighing 600 kg and
producing 3000 L of milk at 40 g kg)1
fat content and consuming 19 kg DM
d)1 (De Bonneval, 1993).
A 626-kg Friesian dairy cow yielding
4 500 L milk at 36 g kg)1 fat content
(MAFF, 1981; SAC, 2001).

Tropical Livestock Unit (TLU). One cattle with a live
weight of 250 kg (See FAO, 2010).
Table 2 Exchange ratios for livestock in Tropical Livestock
Units (TLU) based on metabolic live weight [Based on FAO
(2010)].
Live weight
(kg)
150
200
250
300
350

Metabolic live weight
(kg0Æ75)

TLU

43
53
63
72
81

0.68
0.85
1.00
1.15
1.29

Bold data indicates the standard reference animal to which
others are numerically related.

4.5.1.2 Forage intake unit (FIU). (See Scarnecchia
and Kothmann, 1982; Scarnecchia, 1985a and 1985b).
Animal Unit (AU).
Southern Africa

USA

An animal with a mass of 450 kg
that consumes 10 kg dry matter d)1
and that gains 0.5 kg d)1 on forage
with a digestible energy concentration of 550 g kg)1 (Meissner, 1982;
Syn. Large Stock Unit).
See Animal unit, 4.5.1.1 (FGTC,
1991).

Note No. 4.5.1.2.
While animal unit does not provide an estimate of
potential dry-matter intake needed to adjust stocking rates based on animal units, forage intake unit
approaches this from the alternative perspective of
comparing animals based on their level of forage
consumption. Both terms contribute to standardizing forage demand among grazing animals.
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Based on forage intake units, daily forage DM
demand = the total number of FIUs times 8.8 kg.
The use of forage intake unit in a publication should
be followed by a description using a standard
format. This format should include at least the
following information: forage-species and cultivar,
stage of growth, plant height and forage mass;
animal-kind (species and breed), class, gender, size,
age and physiological status (e.g., pregnant or open,
lactating or dry, rate of gain or loss) of livestock and
assumes a normal state of health.
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Note No. 6.4.
Mathematically,
Grazing Pressure Index ðmodifiedÞ
Rt
t0 Forage Consumption rate dt
¼
Rt
Forage Massðt0 Þ þ t0 Forage Growth rate dt
t = time
Herbage consumption (kg d)1; intake) integrated
within a specific time period (t0 to t ) is divided by
the integration of forage growth rate (kg d)1) over
the same time period plus forage mass at t0.

Table 3 Calculation of forage intake units.

Animal (examples)
Ewe, maintenance
Mature dairy goat
doe, mid-lactation,
suckling single kid
Ewe, 1st 4–6 weeks
lactation, suckling
twins
Two-year-old beef
heifer nursing calf
First 3–4 month
postpartum
5 kg milk d)1
Dry pregnant
mature beef cow
Middle-third of
pregnancy
Cow nursing calf,
average milking
ability
First 3–4 month
postpartum
5 kg milk d)1
Bull, maintenance
Regaining body
condition

Daily
DM
intake
(kg)*

Forage
Intake
Unit
(DM
intake ⁄ 8.8)

70
60

1.2
2.0

0.14
0.22

70

2.5

0.28

300

6.9

0.78

Live
weight
(kg)

Appendix II. Terms not recommended
for use
In any profession, it is inevitable that terms and the
interpretation of these terms evolve in an effort to
describe new techniques and management strategies.
Some of these terms contribute to our professional
language but others do not. As we have examined the
terms and definitions that emerged during the work of
this committee, we have identified the following terms
as among those that do not appear to contribute to clear
communication in the international language of our
profession. We have listed these terms along with their
definition. The rationale for recommending their nonuse follows in the box.

Terms not recommended for use
500

8.8

1.00

500

9.9

1.13

1000

15.3

1.74

*Based on NRC (1984, 1985, 2007). Bold data indicates the
standard reference animal to which others are numerically
related.

6.4 Grazing pressure index, revised (GPI). Modified by S. Cui (Texas Tech University, Lubbock) and M.
Kothmann (Texas A&M University, College Station).
For additional information and original rationale of
calculation, see Scarnecchia and Kothmann (1982);
Smart et al. (2010).
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Available forage. ‘Available forage’ refers to that
portion of the forage, expressed as mass of forage per
unit land area, that is accessible for consumption by a
specified kind, class, gender, size, age and physiological
status of grazing animal (cf. Forage allowance, 6.5;
Forage mass, 2.3.6).

Forage is a defined entity (2.1.3). Its quantity is
measurable as Forage mass (2.3.6). That which
is ‘available’ for grazing has value as a concept but is
impossible to measure quantitatively with current
knowledge and techniques. What is ‘available’ to a
grazing animal is influenced by many factors known
and unknown. In attempts to measure ‘available
forage,’ measures of forage mass are usually taken
and related to assumptions about what the animal
would consume. This leads to this term often being
used erroneously for Forage mass (2.3.6).
Measurements of forage mass and canopy characteristics (Section 2.3), along with information on
the environment and the specific kind, class, age
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and physiological status of the grazing animal,
contribute to understanding grazing behaviour and
the availability of forage to the grazing animal.

Available pasture. Forage available for grazing (See
Available forage, above; cf. Pasture, 5.3.4).
Pasture refers to a specific type of grazing management unit, not to what animals consume (See Note
No. 5.3.4). Forage grows in the pasture. Animals
graze forage in the pasture. Animals do not graze
the pasture. Pasture is the place. Thus, ‘available
pasture’ would refer to whether or not a particular
pasture was available for use.

Continuous grazing. A method of stocking livestock on a specific unit of land where animals have
unrestricted and uninterrupted access throughout the
time when grazing is allowed (cf. Continuous stocking, 7.2; Rotational stocking, 7.15; Set stocking,
7.18).
Animals do not graze continuously and plants are not
defoliated or grazed continuously. Grazing events are
interspersed with resting, ruminating and social
activities. Animals are stocked continuously during
the time that grazing is allowed; thus, the recommended term is Continuous stocking (7.2). Additionally, stocking rates can be variable (Variable
stocking, 7.20) under continuous stocking.

Controlled grazing. Term used variously to imply
intensive management or rotational stocking (cf. Grazing management, 5.2; Stocking method, 5.5; Grazing
system, 5.4; Rotational stocking, 7.15).
A key reason that this term is not recommended is
that it is an ‘either–or’ term; there are no degrees of
control. It is either in control or out of control. Thus, if
a particular stocking method or system is considered
to be ‘controlled’, the implication is that other valid
methods and systems are ‘out of control.’ This is
especially the case when using controlled grazing as a
synonym for rotational stocking. Nineteen other
valid stocking methods are provided in Section 7
that, when used appropriately, are neither out of
‘control’ nor more or less well controlled than other
appropriate stocking methods. The word ‘control’
also unduly implies the ability to control actual
grazing patterns (defoliation frequency and intensity,

degree of selection) by manipulating the timing,
rate, sequence of animal stocking and movement.
Grazing management (5.2.1 and 5.2.2) is best
described in terms of intensity that can range from
intensive to extensive. ‘Control’ per se does not
imply nor lend itself to a range of possibilities.
The ‘control’ imposed is a matter of level or degree
and is better described in terms of grazing management and stocking methods.

Fixed stocking. The practice of allowing a fixed
number of animals on a fixed area of land during the
time when grazing is allowed (cf. Set stocking, 7.18;
Variable stocking, 7.20).
The recommended term is Set stocking (7.18). This
concept is better described as set (non-variable) as
opposed to Variable stocking (7.20) rather than as
‘fixed’ and ‘unfixed’ as the antithesis.
Flip-flop grazing. The repeated grazing and resting
of forage using two paddocks in succession (cf. Alternate stocking, 7.1).

‘Flip-flop’ is not a creditable scientific term and fails
to be as descriptive as ‘alternating’ between two
paddocks.

High-intensity grazing [also high-intensity ⁄
low-frequency grazing (HILF)]. ‘A rotational grazing
system employing high to medium stocking density,
commonly 3–5 pasture units, grazing periods generally
over 2 weeks and often 30–45 d, and two to four
(sometimes only one) grazing period cycles per year;
synonym slow rotation grazing and high utilization
rotation grazing’ (Vallentine, 1990).

Rotational [grazing] stocking (7.15) is a Stocking
method (5.5), not a Grazing system (5.4). Furthermore, Stocking density (6.2) is an animal-to-land
ratio that provides no information on Forage mass
(2.3.6), Canopy (2.3.2) characteristics or degree of
forage use. The management approach of applying a
high Grazing pressure to a grazing area (paddock) at
infrequent intervals should be described in terms of
Stocking rates (6.1), Stocking density (6.2) Grazing
pressure (6.3), Stocking periods (5.6.9), Rest (5.6.5),
Grazing management (5.2) and Stocking method
(5.5).
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Holistic resource management (Holistic management). Refers to a management process ⁄ philosophy that frequently involves the use of rotational
stocking with relatively high stocking densities (Savory,
1988).

Holistic management is not an individual method
but is a philosophy and should not be used as a
name for any particular stocking method.

Leader-follower grazing. The use of two or more
types of animals, usually with different nutritional
requirements, to graze sequentially on the same land
area (cf. First-last stocking, 7.5).

First-last stocking is the preferred term because it is
more flexible. ‘Leader-follower’ allows for only two
groups of animals. In some cases, there could be
more than two groups of animals. In these cases, the
method would refer to ‘first, second and last’ grazers.

Low-density grazing. Grazing management with
an objective of maintaining high forage-to-animal ratio
which encourages selective grazing by the animal.

This is a relative concept that is best described in
terms of Stocking rate (6.1), Stocking density (6. 2),
Grazing pressure (6.3), Grazing management (5.2)
and Stocking method (5.5).

Multispecies grazing. Grazing by two or more
animal species on the same land unit (cf. Mixed
stocking, 7.10).

‘Multi’ refers to ‘many’, while this stocking method
most often employs only two animal species. Thus,
‘mixed’ more accurately describes this method of
stocking (See Mixed stocking, 7.10).

Management intensive grazing. Management
intensive grazing (MIG) is described as a ‘system’ that
is synonymous with ‘rotational grazing.’

‘Rotational grazing,’ better labelled Rotational
stocking (7.15), is not a Grazing system (5.4).
Rotational stocking (7.15) is a widely accepted
Stocking method (5.5).
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Grazing management should be described in terms
of systems and methods, while MIG incorrectly uses
these terms and has connotations of a philosophy.
‘Intensive’ is a relative contextual term and it is not
clear to what exact aspect of management the word
‘intensity’ applies.
Palatability. The acceptability of forage to an
animal, estimated as free-choice selection of one forage
over another or by degree of defoliation of one forage
relative to another when the animal has access to both.
This is a subjective term. The preference for one forage
over another can be measured while factors affecting
palatability are not generally quantifiable [cf. Preference, 4.3.2 (the preferred term) and Note No. 4.3.2].
Preference-follower grazing. See ‘Leader-follower’
above (recommended term is First-last stocking, 7.5).
Rest-rotation grazing. A grazing system employing
various combinations of full year rest, deferment and
full-season grazing, commonly in a 3- to 5-year cycle
(Vallentine, 1990).
Rest-rotation grazing is not a Grazing system (5.4)
and is not site-specific (see Note No. 5.4). This
approach to grazing management should be described
in terms of Stocking method (5.5), Grazing pressure
(6.3), Stocking period (5.6.9) and Rest period (5.6.6).
Rotational deferred ⁄ deferment. A multi-pasture,
multi-herd system in which deferment is scheduled
among respective pastures on a rotating basis; grazing
the standing crop follows deferment but is continuous
in the other pasture units (Vallentine, 1990).
Rotational deferred grazing is not a Grazing system
(5.4) and is not site-specific (see Note No. 5.4). This
approach to grazing management should be
described in terms of Stocking method (5.5),
Grazing pressure (6.3), Stocking period (5.6.9), Rest
period (5.6.6) or Deferred stocking (7.4).
Rotational grazing. If used, it is synonymous with
Rotational stocking (7.15).
Animals do not graze continuously during rotation
among paddock. Grazing events are interspersed
with resting, ruminating and social activities. Animals are stocked on a rotating basis among three or
more subdivisions of a grazing management unit
during the time that grazing is allowed; thus, the
recommended term is Rotational stocking (7.15).
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Short duration grazing. A rotational grazing
system employing high stocking density, one herd,
commonly 5–12 pasture units, grazing periods of 3–10 d
(less commonly 1–15 d), and two to several grazing
period cycles per year; also the common ‘rotation
grazing’ of improved pasture. Syn. Rapid rotation
grazing or high-intensity, high-frequency grazing
(HIHF) (Vallentine, 1990).
Rotational [grazing] stocking is not a Grazing system
(5.4); it is a Stocking method (5.5). Stocking density
(6.2) is an animal-to-land relationship at a specific
time and provides no information about Forage
mass (2.3.6), Canopy (2.3.2) characteristics or the
degree of forage use. This is a subjective term that
can best be described in terms of Stocking method
(5.5), Stocking period (5.6.9), Rest (5.6.5), Grazing
pressure (6.3) and Forage mass (2.3.6).

Standard Livestock Unit. The Standard Livestock
Unit (SLU) to measure stocking rate in grazing studies
is a non-lactating bovine weighing 500 kg. Using the
0.75 power of live weight for conversion within animal
species and the 0.90 power between sheep and cattle,
the SLU can be derived for animals of different live
weights. The SLU for pastures grazed by goats can
be calculated using the conversion factors for sheep
(Minson and Whiteman, 1989).
The procedure, suggested by Minson and Whiteman
(1989), attempts to correct for the known differences in intake between cattle and sheep ⁄ goats.
While a means of correcting for this is needed, the
SLU is not recommended. Mathematically, it is
complex and susceptible to making errors in the
calculations required. Furthermore, it fails to establish logic to the pairing of sheep ⁄ goats with cattle
based on their live weights. Without defining a
‘standard ewe size’ to make the first interspecies
conversion, the results will differ from user to user.
The interspecies conversion recommended by Minson and Whiteman (1989) between a 500-kg cattle
and a 50-kg sheep appears arbitrary.
Top and bottom grazing. See Leader-follower
grazing above. Preferred term is First-last stocking (7.5).

Supporting Information
Additional Supporting Information may be found in the
online version of this article:
Appendix S1: Chinese-language translation of this
article.

Appendix S2: Spanish-language translation of this
article.
Appendix S3: French-language translation of this
article.
Appendix S4: Japanese-language translation of this
article.
Please note: Wiley-Blackwell are not responsible for
the content or functionality of any supporting materials
supplied by the authors. Any queries (other than
missing material) should be directed to the corresponding
author for the article.

Index of terms
Term
Accumulation
Aftermath
Agroforestry
Agro-silvo-pastoralism
Alternate stocking
Animal unit
Animal unit day
Annual pastureland ⁄ grassland
Anti-herbivory
Anti-quality
Ash
Biomass
Bite weight
Biting rate
Botanical composition
Browse (n.)
Browse (v.)
Bunchgrass ⁄ tussock grass
Camp
Campos
Canopy
Canopy architecture
Canopy cover
Canopy density
Canopy height
Carrying capacity
Cerrado
Conservation
Continuous stocking
Creep stocking
Creeping grass
Crop
Cropland
Crude protein
Cultivated pastureland ⁄ grassland
Decomposition
Deferment
Deferred stocking

Reference number
3.1.2
2.3.6.1
1.1.2.1
1.1.2.1
7.1
4.5.1.1
4.5.2
1.1.3.1
4.3.1
4.1.6.1
4.1.1
2.3.5
4.4.1
4.4.2
2.3.3
2.1.3.1
3.2.1.1
2.2.2.1
5.3.1
1.1.4.2.1
2.3.2
2.3.2.1
2.3.2.2
2.3.2.3
2.3.2.4
6.1.1
1.1.4.2.2
3.3.1
7.2
7.3
2.2.2.2
2.1.1
1.1.1
4.1.2
1.1.3.2
3.1.4
5.6.1
7.4
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Defoliation
Desertland
Digestibility
Digestible energy (DE)
Dry-matter intake
Energy
Ensiling
Extensive grazing management
Fibre (Fiber)
Field
First-last stocking
Flora
Fodder
Forage (n.)
Forage (v.)
Forage allowance
Forage crop
Forage intake
Forage intake unit
Forage mass
Forage selection
Forb
Forestland
Forward creep stocking
Frontal stocking
Fruit
Grass
Grassland
Grass-like
Grazable forestland
Graze
Grazing event
Grazing land
Grazing land management
Grazing management
Grazing management unit
Grazing pressure
Grazing pressure index
Grazing station
Grazing system
Grazing time
Gross energy
Growth
Harvest
Hay
Haylage
Herbaceous
Herbage
Ingestive behaviour
Intensive early stocking
Intensive grazing management
Intermittent stocking
Leaf area index
Legume

3.2.1
1.1.4.1
4.1.3
4.1.4.2
4.2.1
4.1.4
3.3.1.4.1
5.2.1
4.1.5
5.3.2
7.5
2.1.2
3.3.1.1
2.1.3
3.2.1.2
6.5
2.1.1.1
4.2
4.5.1.2
2.3.6
4.3
2.2.1
1.1.2
7.6
7.7
2.1.3.3.1
2.2.2
1.1.3
2.2.3
1.1.2.2
3.2.1.3
4.4.3
1.1
5.1
5.2
5.3
6.3
6.4
5.6.2
5.4
4.4.4
4.1.4.1
3.1.1
3.2.2
3.3.1.2
3.3.1.3
2.2.4
2.1.3.2
4.4
7.8
5.2.2
7.9
2.3.4
2.2.5
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Ley
Litter
Llanos
Marshland
Mast
Meadow
Metabolizable energy (ME)
Mixed stocking
Mob stocking
Native or natural grassland
Naturalized pastureland ⁄ grassland
Net energy (NE)
Net energy for gain (product deposition)
Net energy for lactation
Net energy for maintenance
Nomadic systems
Non-selective stocking
Nutritive value
Organic-matter intake
Paddock
Pampa
Pasture
Pastureland
Period of occupation
Period of stay
Permanent pastureland ⁄ grassland
Pod
Prairie
Preference
Put-and-take stocking
Quality
Rangeland
Ration stocking
Relative forage quality (RFQ)
Relative feed value (RFV)
Residue
Rest
Rest period
Rotational stocking
Sahelian steppe
Savanna
Seasonal stocking
Sedentary systems
Seed
Semi-natural pastureland ⁄ grassland
Semi-sedentary systems
Senescence
Sequence (sequential) stocking
Set stocking
Shrub
Shrubland
Silage
Silo
Silvo-pastoralism
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1.1.3.4.1
2.3.7
1.1.4.2.3
1.1.4.3
2.1.3.3
1.1.3.6.1
4.1.4.3
7.10
7.11
1.1.4.2
1.1.3.5
4.1.4.4
4.1.4.4.2
4.1.4.4.3
4.1.4.4.1
5.4.1
7.12
4.1.6.2
4.2.2
5.3.3
1.1.4.2.4
5.3.4
1.1.3
5.6.3
5.6.4
1.1.3.3
2.1.3.3.2
1.1.4.2.5
4.3.2
7.13
4.1.6
1.1.4
7.14
4.1.7.1
4.1.6.3
2.3.6.2
5.6.5
5.6.6
7.15
1.1.4.2.6
1.1.4.2.7
7.16
5.4.4
2.1.3.3.3
1.1.3.6
5.4.2
3.1.3
7.17
7.18
2.2.6
1.1.4.4
3.3.1.4
3.3.1.4.2
1.1.2.1
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Spell
Steppe
Stocking cycle
Stocking density
Stocking method
Stocking period
Stocking rate
Stocking season
Stockpiled forage
Strip stocking
Stubble
Sward
Temporary pastureland ⁄ grassland
Total digestible nutrients (TDN)
Transhumance systems

5.6.7
1.1.4.2.8
5.6.8
6.2
5.5
5.6.9
6.1
5.6.10
3.3.1.5
7.19
2.3.6.3
2.3.1
1.1.3.4
4.1.7
5.4.3

Tree
Tundra
Ungrazed
Utilized Metabolizable Energy (UME)
Variable stocking
Vegetation
Veld
Voluntary intake
Woodland

2.2.7
1.1.4.5
3.2.3
4.1.4.3
7.20
2.1
1.1.4.2.9
4.2.3
1.1.2.3
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