term “grazing system.” It is true that establishment
of, say, a deferred-rotation
system on a ranch
usually requires
new fencing,
new water, new
routes of moving animals, different stocking rates
or grazing pressures, and the system often gives
incentive and opportunity for vegetational manipulations with brush control, seeding, pitting, etc.
All these are well-established
range improvement
practices. They result in improved range condition
and improved
livestock
production.
Confusion
occurs when results are ascribed to the deferredrotation system when in fact they are due to the
whole range management
program of which deferment
of grazing is but one of the practices.
Unfortunately,
results of the whole range management program have been attributed
to “specialized” grazing systems. I believe that we in range
management
would do well to tighten our terminology by using the terms deferred, rest, rotation,
and continuous
to refer only to manipulations
of
grazing periods.
A second source of confusion
is that the term
“grazing system” is used to describe
the day to
day provision of livestock feed from a wide variety
of sources such as the alternate
use of pastures,
conserved hays, crop aftermath,
and range. Often
repeated seasonal grazing of seeded stands, crested
wheatgrass being one, is an indispensible
part of
the rancher’s
feeding
program.
Yearly feeding
programs should not be confused with the range
grazing systems although
they may include
seasonal grazing systems and make them practical.
A third source of confusion lies in the fact that
designs of grazing systems have been extended to
areas where they do not apply. Systems for yearlong grazing formulated
in the southern
United
States have more applicability
to tallgrass areas
in the subtropics than they do to mountainous
summer range.
A system for Mediterranean-type
annual grassland probably has little application
in
bunchgrass
types and vice versa. While
proper
use of terms will not prevent inappropriate
application of grazing system designs, sloppy terminology can magnify or perpetuate the mistakes.
A fourth
source of confusion
about grazing
systems, but not one tied closely with terminology,
is related to differences
between practical and research results.
Apparently,
specialized
seasonally
oriented range grazing systems have been more successful in practical management
than in research.
No proof either way is available but reasons for
differing
results
can be speculated.
Practical
management
is flexible management
while experiments tend to fix dates and livestock numbers.
A
range grazing system is usually a part of an extensive improvement
program while experimental
pastures tend to fix all variables
except one or
two. Management
of land, labor and capital for
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Highlight
Differences
in definition
of terms, results obtained from
grazing systems, and in viewpoints
continue
to exist on
the usefulness of grazing systems. Reasons
for confusion
include:
1) Many range management
practices are grouped
under the term “grazing system.” 2) It is used to describe
the day to day provisions
of livestock
feed from a wide
variety of sources as well as seasonal patterns
of grazing.
3) Designs of grazing systems have been extended
to areas
where they do not apply.
4) Practice
and research
have
given different
results.
Several definitions
are proposed
for clarification.

Since Jared Smith suggested rotation of grazing
to improve range conditions in the southern Great
Plains in 1895 and Sampson, Jardine, and Anderson gave substance
to this practice between
19 13
and 1919, some sort of grazing system has been a
major recommendation
for range improvement
in
most planning reports.
After more than 50 longterm experiments,
uncounted
practical
tests, and
much discussion
there still exists differences
in
definition
of terms, in results obtained with grazon the usefulness
ing systems, and in viewpoints
of grazing systems.
Published
papers and lively
discussions
at both symposia on grazing systems
held at annual meetings (1950 and 1969) of the
American
Society of Range Management
indicate
a number of confusions in the use of terms.
The term used to label a system seldom defines
the design of that system.
One operating
with
as few as two pastures may have the same name as
another with twenty pastures. The dates of moving
animals are seldom the same from one system to
another and from one year to the next. Even kinds
of animals are variables
in some systems. Wide
varieties of growing seasons, grazing seasons, and
formulation
of a single
environments
prevent
magic sys tern, even without local restrictions
imposed by custom, animal husbandry, and business
management.
Therefore,
a writer or a speaker
cannot be fully understood unless he describes his
system in more detail than simply naming it.
One point of confusion
exists in the inclusion
of many range management
practices under the
lIntroduction
to the symposium
on “Grazing Systems” at
the annual
meeting
of the American
Society of Range
Management,
February
10-14, 1969, Calgary, Alberta.
Received June 30, 1969; accepted
for publication
July 22,
1969.
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maximum
biological
returns
in a research
program is quite different than management
for maximum economic
returns.
All of these and others
could result in practical
successes but research
failures.
The present terminology
does not always make
clear whether non-grazing
of pastures or animals
is rotated. Two contrasting systems that have been
called deferred-rotation
will illustrate.
In the first,
all the animals are in one herd which is moved on
schedule around four range pastures.
This is rotation of the animals.
Frequently,
grazing on only
one of the four pastures satisfies the definition
of
“deferred”
and the three others are simply ungrazed at other times.
By contrast,
three herds
of animals in four pastures with one herd moved to
the ungrazed pasture every four months result in
rotation of the ungrazed pasture.
Any pasture of
the four may be a deferred pasture in one year
and just an ungrazed pasture for 4 months in other
years.
This system, then, is one of continuous
yearlong
grazing
with
interspersed
ungrazed
periods.
T,he importance of distinguishing
between rotating the animals and rotating the ungrazed pasture
is illustrated in a recent review by Driscoll (1967).
Of 50 reports, 29 gave livestock responses of which
only eight described
greater livestock gains with
the special systems than with continuous
grazing.
Of the same 50 studies, 39 reported vegetational
responses of which 31 found that range condition
declined
under continuous
grazing.
Apparently,
animals and vegetation do not always respond alike
to manipulation
of seasonal grazing.
That conclusion is only tentative as range condition has not
always been evaluated at the beginning and end of
grazing system experiments.
The ideal system for
using an excellent
range may not be the same as
one for improving a range from poor to excellent
condition.
The following terms are defined with reference
to range livestock management,
excluding
properties
of vegetation,
land-animal
relationships
(carrying capacity) and evaluations
(proper use).
Each term is restricted
to a single concept so that
combined terms have specific meaning.
The definitions are designed for broad rather than local or
regional application.
For these reasons the definitions are somewhat different
from those of the
Range Term Glossary Committee
(1964), Booysen
(1967), and Bureau of Land Management
(1968).
Grazing season is that portion of the year during
which grazing is feasible.
It may be the whole year
or a very short time span and is normally a function of uncontrolled
environment
such as climate.
In this context the vegetative
growing season is
only a part of the grazing season.
G?.azing Z,rriotl is that portion of the grazing sea-

son during which grazing takes place. The beginning and end of the grazing period on each land
unit are stipulated
by the grazing system.
Continuous
is defined as unrestricted
livestock
access to any part of the range throughout a grazing
period which encompasses the whole of the grazing
season. It may be yearlong or shorter depending
upon environmental
or other restrictions
of the
range area to grazing by livestock. Continuous grazing is principally
distinguished
from other types
on the basis that grazin, u occurs throughout
the
period when forage plants are growing.
Ungraxed signifies a brief period of non-use that
is not scheduled specifically
to allow seed maturation or seedling establishment.
This term permits
specific
definitions
and elimination
of double
meanings for deferred and rest.
Deferred
specifies
that the vegetation
is not
grazed until seed maturity is nearly complete or
assured and that it is grazed after seed maturity.
Deferment
in the second year permits establishment of seedlings.
For various
reasons many
ranchers in effect defer some of their range each
year, often the same piece of their holdings.
Rest as a term in range grazing systems has come
or is coming to mean that a pasture is not grazed
at all in a given year. Even the mature forage is
not harvested.
Rotation means that animals are moved from one
pasture to another on a scheduled basis. When the
rotation
is short a pasture may be alternately
grazed and ungrazed several times during a grazing
season. If the rotation is long, it may be on a basis
of rotating the deferred pasture or the rested pasture among years.
Continuous,
deferred-rotation,
and rest-rotation
grazing are the most commonly used combinations
in range research and practice.
Such other terms
as rotational
deferment,
rotational
resting, rotational grazing and resting, rotated-deferred,
rotation-deferred,
deferred and rotation, and rotation
of deferred grazing have been used. Strictly rotational grazing is not commonly
used in range
management.
A system using as many as 16
pastures and called “short duration
grazing” or
“non-selective
grazing” is gaining in popularity in
South Africa and Rhodesia
(Roberts,
1967).
On
the other hand rotational grazing in different forms
and under different
names is widely used for
grazing intensively
managed pastures.
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Highlight
Subterranean
vetch (Vicia s&vu
subsp. umphicarpa) grows widely in
the central Anatolia region of Turkey.
This variety was grown to determine
biological characteristics and adaptation for persistence under heavy grazing. Both aerial and subterranean
stems were produced and subterranean
seed were larger than aerial seed.
Delayed germination enables survival
of the species where the climatic
conditions are severe.
Vetch (Vicia) is a genus of legumes
which is grown in many countries
in
the temperate
zones all over the world.
This
genus of annual
and perennial
herbs has about
150 species and includes
Most

both
of

cultivated

these

vetches

grown

temperate
West

or winter
matic
Like

annuals,

other

varieties
cultivated

l Received

in

of

origin,

cool

European

or

as summer

depending

legumes,
nitrogen

included

in

upon

et al.,

cli-

1953).

vetches

are im-

fixation.

Many

this

for seed, green

February
for publication
July

All

are

grown

(Whyte

forms.

tendrils.

commercially

conditions

portant

by

annuals

Asiatic

and wild

climb

genus

manure,

1, 1969;
5, 1969.

NOTES

and grazing.
The important
cultivation
are as follows:

Subterranean
Vetch Seed
Enhances Persistence Under
Grazing and Severe Climate9

are
hay,

accepted
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V.
V.
V.
V.
V.
V.
V.
V.
V.
V.
V.

species

in

angustifolia
articulata
atropz+0-ea
dasycarpa
ewilia
faba
grandiflora
rnonantlra
pannonica
sativa
villosa

sativa
ve tch
( Vicia
Subterranean
subsp. amphicarpa
Coss. and Kralik)
has been reported
by Bonnier
(1911)
to produce subterranean
seed capsules.
This
subspecies,
synonymous
with
Vicia amphicarpa
Dorthes,
grows wild
in the Mediterranean
coastal areas of
France,
in some coastal
provinces
of
the Alps, in North
Africa,
Southeast
and
occasionally
in southern
Asia,
Europe.
It grows widely
in central
Anatolia
region
of Turkey
and particularly
in the province
of Ankara.
However,
in some regions
it is scarce
due to cultivation
of the land for crops.
The
ability
of subterranean
vetch
to produce
both aerial and subterranean seeds increases
winterhardiness,
drought
resistance,
and
persistence
Consequently,
under
heavy
grazing.
it is important
that it be established
in grazing land and included
in the
rotation
of summer
fallow
wheat in
central
Anatolia.
Seed of this subspecies was collected
and plants were
grown
to determine
the
biological
characteristics
and the best technique
for adaptation
of the species.

Method

of Study

Seed of subterranean
vetch was collected from grazing land in the vicinity
Plants
were
grown
in
of Ankara.

wooden
containers
with one side of
glass.
The
containers
were declined
in a manner
which made the subsurface growth visible through
the glass.
This method permitted
a study to be
made of the development
of the root
system and the formation
of the seed
capsules.

Morphological

Characteristics
Roots

The radicle appeared
on some seeds
3-5 days after moistening
for germination and was followed by beaked tip of
stem emerging
from the embryo
cell.
The tip was cut off while still curved
and new stems grew from the cutting
point
and from the bottom
of the
stem where it joined
the seed. Many
stems grew from this point after germination
in soil whether
or not the
stem was cut. Some of these secondary
stems emerged from the soil lo-15 cm
away from the main stem and others
remained
under the soil and produced
the subterranean
seeds.
The
second
order
roots
first
developed when the seedling roots were
Second
order
roots
l-3
cm long.
emerging
from the major root usually
appeared
2-3 cm below previous
second order roots on the opposite
side.
Lateral third order roots, 2-3 cm apart
from each other, grew out of the second
order roots producing
a large root system which helps control
soil erosion.
Two months after germination,
the tap
root was 35 cm long and second order
roots
were 8-15
cm long.
Nodules
clustered
around
the axis of the tap
root. They were dirty yellow in color
though roots were white.
Stems

and

Leaves

This vetch produces both aerial and
subterranean
stems. A full grown plant

