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Proper use of the range is the key that
opens the door to good range manage-
ment. Without proper use, plant vigor and
forage production will be low, the trend
of range condition will be down, and
improvement practices such as seeding,
brush control and gully control will be
unsuccessful or short lived. With proper
use, the food manufacturing leaf surface
will be larger, litter cover improved, run-
off and evaporation reduced, and the
quantity and quality of the forage in-
creased.

The problems of estimating proper use
are complex. Most systems measure

utilization only at the end of the grazing
season after it is too late to make adjust-
ments. Plant height growth and volume of
production vary from year to year,

This method was designed to give con-
sistent, accurate and rapid estimates of
current forage use (Schmutz, Holt, and
Michaels, 1963). To make estimates,
photo guides of key species are used to
place sample plants into one of six grazed
classes = 0, 10, 30, 50, 70, or 90% use.
Data obtained can be used to calculate
the degree of current forage use, relative
proper use of species, annual proper
grazing capacity, distribution of grazing
and the economics of range improve-
ments.

The grazed-class method uses the key
species concept, which assumes that when
one or more key species of an area have
been properly utilized in relation to the
associated species and the conditions on
the range, the best possible use of the
area has been made. The method can be
used on key areas to estimate utilization
of the pasture as a whole or over the
entire pasture to estimate distribution of
grazing. The method has been tested and
developed for use on grass and grass-forb
ranges. Its adaptability to shrub ranges is
being investigated.

Photo guides have been developed for
12 key southwestern species (see manu-
script pages 9 to 14).

Using Photo Guides
Putting plants in the six grazed classes

gives accurate estimates (from 0 to 90%

INTRODUCTION

making stubble-height or weight methods
variable. The amount of grazing a plant
can withstand varies with such factors as
its vigor and life form, soil fertility, sea-
son of grazing, duration of grazing, in-
tensity and frequency of grazing, and
pattern of grazing. The amount a plant
should be grazed can be affected by
associated species, topography, range

condition, and susceptibility of soil to
erosion. With these problems in mind, the
grazed-class method was devised to es-
timate current forage utilization and
proper annual stocking rates.

The method is rapid, statistically
sound and easy to learn and use. It can be
adapted for use by ranchers or specialists
in management or research simply by
varying the size of sample taken.

The difficult job is the development of
photo guides that are based on average
plants and that have a good photo-
height-weight fit. One guide properly
developed for a given species and typical
site can be used throughout the South-
west on all sites in good and bad years
without serious error.

The method can be used to estimate
seasonal and annual degrees of use,

proper seasonal stocking rate, proper an-
nual grazing capacity, relative proper use
of species, and distribution of grazing in
the pasture. Also, it can be used to
evaluate the effects and economics of
range treatments and practices, such as
salting, water development, fertilization,
fencing, deferred and rotation grazing,
and changes in class of livestock grazed.

THE GRAZED-CLASS METHOD

use) and reduces mathematics to a min-
imum. The photo guide provides a

standard for comparison and increases
consistency and accuracy in estimation of
utilization. Errors in judgment are com-
pensating. For bunchgrasses, estimates are
made on individual plants; for sodgrasses,
they are made on 6, 8, 10 or 12 inch
squares of sod, whichever is more con-
venient. The guide estimates utilization
based on forage removed (but also shows
herbage remaining) and facilitates esti-
mation of irregular plant use.

Photo guides are based on weight of
plant removed but estimates of utilization
are based on plant growth form. There-
fore, variations in height growth due to
site characteristics or seasonal precipi-
tation can be disregarded, since variations
in height (and weight) are automatically
adjusted for by the eye.

Training needed for this method is
minimal and consistent results are pos-
sible after two hours experience. The
major problem with inexperienced per-
sonnel, and personnel who haven't used
the method for some time, is that they
underestimate use of the heavier grazed
plants.

Sampling procedure is fast. A 100
plant sample requires from 30 minutes,
where species are easily found and
identified, to about one hour where they
are scattered or difficult to identify.

Sample size will vary with accuracy de-
sired and variability of soil and vegetative
conditions. Generally, 50 plant samples
should be taken where several estimates
are made and 90% accuracy is desired;
100 plant samples should be taken for
single estimates and 95% accuracy.

Normally, sampling is done after sea-
sonal growth is completed. In general, the
best sampling procedure is to separate
areas into uniform soil units or sites.
Then, as far as possible, sample the areas
crosswise to drainages, soils, slopes and
trails to obtain a representative sample.
To get good distribution of samples, take
them at paced intervals in straight lines.
To facilitate location of plants, select
plants nearest the toe within a 2 to 3 foot
strip on each side of the sample line and
ahead of the examiner.

Estimating Current and
Proper Use

To calculate current use of a key
species on an area, sampled plants of the
species are recorded in each grazed class
by dot-dash tally (Fig. 1). After the de-
sired number of plants are sampled, the
tallies are converted to percentage of
grazed plants by classes. If 50 plant
samples are taken, the dot-dash tallies can
be doubled to determine percentage of
grazed plants by classes. If 100 plant
samples are taken, the dot-dash totals
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PASTURE

RANGE UTILIZATION ESTIMATES

GRAZED-CLASS METHOD

DATE

SURVEYOR

LOCATION:
KEY SPECIES:

LOCATION:

KEY SPECIES:
GRAZED
CLASSES

DOT-DASH
TALLY

GRAZED
PLANTS-%

CURRENT
USE-%

GRAZED
CLASSES

DOT-DASH
TALLY

GRAZED
PLANTS-%

CURRENT
USE-%

0 IS IN 20 0 0

10 El Misr 36 3.60 10

30 X 51 IN 30 9.00 30

50 /2 6.00 50

70 2 1.40 70

90 90

TOTAL CURRENT SPECIES USE-% 20 TOTAL CURRENT SPECIES USE-%

LOCATION:
KEY SPECIES:

LOCATION:
KEY SPECIES:

GRAZED
CLASSES

DOT-DASH
TALLY

GRAZED
PLANTS-%

CURRENT
USE-%

GRAZED
CLASSES

DOT-DASH
TALLY

GRAZED
PLANTS-%

CURRENT
USE-%

0 0

10 10

30 30

50 SO

70 70

90 90

TOTAL CURRENT SPECIES USE-% TOTAL CURRENT SPECIES USE-%

Fig. 1. Form for recording and calculating the current use of key species by the grazed-class method.

equal percentage of grazed plants by
classes. Then, the percentage of current
use can be determined by multiplying
percentage of grazed plants in each class
by the respective grazed-class percentage
and totaling the products. To multiply,
reduce percentages to hundredths, then
multiply the products by 100 to convert
them back to percent.

Comparison of total current species
use with the proper use guides for the
species will indicate relative use (under,
proper or over) for species and range.
Studies of relative utilization of key
species over a period of years can be used
to verify proper use guides for individual
species on a given range.

Estimating Proper Stocking
Rate and Grazing Capacity

In the past, emphasis has been on
range survey systems that set up con-
servative grazing capacities based on
average annual forage production. How-
ever, these average grazing capacity esti-
mates were just general guides and actual
grazing capacities varied from year to
year due to variations in the amount and

distribution of precipitation, temper-
ature, etc. With the grazed-class method
of estimating utilization, interim seasonal
adjustments can be made in the current
stocking rates so that ranges can be more
nearly grazed to their full proper
capacities. Final estimates of forage
utilization may also be made to
determine proper annual grazing
capacities.

Estimating Proper Current Stocking
Rate and Grazing Capacity. To make
interim estimates of proper current
stocking rates, utilization surveys must be
made between full forage growth and the
end of the grazing season. The utilization
estimates, plus the animal unit months
grazed, can be used to estimate the
proper number of animal unit months
remaining in the current grazing year:

Animal unit. Proper forage Current forage
months use (%)

Minus
use (%) Animal unitx

remaining Current forage use (%) months used

The animal unit months remaining
divided by the calendar months remaining
gives an estimate of the stocking rate
necessary to properly use a range for the
remainder of the grazing season. Adding

animal unit months used to estimated
animal units months remaining gives an
estimate of the current year's total
grazing capacity.

Estimating Proper Annual Grazing
Capacity. At the end of the grazing
season, a utilization survey can be made
on a given area to determine the proper
annual grazing capacity in relation to the
animal units actually grazed:
Proper annual
grazing capacity
in animal unit
months or years

Proper forage use I%) Actual animal units
Actual forage use (%) grazed (months or year)

Accumulation of proper use data for
several years will give an estimate of the
average annual proper grazing capacity of
the pasture or allotment.

Effect of Plant Growth on Use

Estimates. The method is designed for use
on ranges after normal seasonal growth is
completed. In dry years when plants
don't mature, the guide won't distinguish
between use and non-growth. In these
circumstances, the method can be used to
estimate proper use and proper annual
grazing capacity at the end of the grazing
season, but interim estimates of annual
grazing capacity will be low. Where re-
growth is an important factor, proper use
and proper annual grazing capacity can be
estimated at the end of the grazing
season, but interim estimates of annual
grazing capacity will be high.

Estimating Distribution of
Grazing and Economics of
Range Improvements

The speed and accuracy of the method
makes it extremely useful for analyzing
distribution of grazing on a pasture. A
survey over the whole pasture showing
relative use by 10% use differentials will
spotlight grazing problems due to water,
distribution, soil or slope differences, etc.
Using the utilization pattern as a guide,
treatments such as the location of new
water developments, fertilization of little
used areas, etc., can be planned and the
increase in grazing capacity estimated.
Then, based on the estimated increase in
grazing capacity, the economics of the
proposed treatments can be evaluated. If
these treatments are applied, follow-up
utilization surveys can be made to de-
termine their effect and to evaluate the
need for further treatments. In some
cases, temporary practices, such as hauled
drinking water, can be tested before
permanent water is installed.

3
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KEY AREAS, KEY SPECIES, AND PROPER USE

Selecting
Key Management Areas

Key management areas are those ac-
cessible at intermediate distances from
water but not where livestock naturally
concentrate. The areas, usually one-
fourth to one mile from water, are lo-
cated on the better soil areas, on level to
intermediate slopes, and have no im-
portant obstructions to grazing. Size of
the key area will usually range between
100 and 500 acres, but may be larger.

Selecting
Key Management Species

Key species will usually be perennials
that are good forage producers for the
major livestock or game utilizing the area,
and that will provide good protection for
the site. Species selected as key man-
agement species are of several types. One
is a palatable species that is dominant on
the area or that may become dominant
with improved management. To be used
to estimate utilization, the species must
furnish substantial grazing and plants
must be present in sufficient numbers to
be easily found to estimate utilization.
Proper use of the species will be the
maximum grazing (about 50%) the plant
can withstand while retaining good vigor
and production.

Another key species is the moderately
palatable kind now abundant on the
range but which will decline in abundance
as the range improves. These are usually
increaser species on the site and are used
temporarily to measure utilization until
more desirable species can be established.
For range improvement to occur, these
species must be grazed lightly enough so
that more desirable and more palatable
species will be properly utilized and in-
creased on the range. When a more

desirable species becomes sufficiently
abundant, it can be used as the key
species for the area.

A third type usable as a key species is
the introduced seeded species, such as
one of the lovegrasses or wheatgrasses. If
it is seeded alone, maximum proper use
will be the highest degree of use it can
stand and maintain good vigor. If seeded
with other species, degree of proper use
will depend on the relative use that can

be made of the most palatable key species
while still maintaining or improving the
desirable associated species.

Proper Species Use
As indicated, proper use of a key

species varies with (1) the amount of
grazing it can stand and still maintain
good plant vigor and production and
(2) the relative use that can be made of
the species while maintaining or im-
proving desirable associated species. This
means that the most palatable of the
desirable species on a given range will
determine maximum proper use of the
range and the less palatable associated
species will be grazed at lesser rates,
depending on their palatability in relation
to the most palatable key species.

Season of grazing also affects proper
use. Most plants can be grazed closer
during the dormant season than during
periods of rapid growth and seed pro-
duction. If the range is grazed on a
seasonal basis, the amount of grazing the
plants can stand during that season will
determine the degree of proper use. If
grazed on a yearlong basis, proper use will
be determined by the maximum degree of
use that can be made of the key species
by the end of the grazing season while
maintaining good plant vigor and
production.

Similarly, where a mixture of species is
grazed on a seasonal basis, maximum
permissible use of the most palatable
species will determine proper degree of
use. If grazed yearlong, proper range use
will be determined at the end of the
grazing season by the maximum use that
the most heavily grazed species can stand
and still maintain good vigor and pro-
duction, regardless of the season in which
the plants were grazed.

Life form of the plant can also affect
proper degree of use. Most grasses can
stand 40 to 50% use on a total weight
basis but many shrubs can stand 60 to
70% use or more of the current year's
twig growth within reach of animals. The
major reason for higher shrub use is that
in addition to the current twigs, which
are the parts mainly grazed, older twigs
and twigs out of reach also produce leaf
growth which carries on much of the

food manufacturing necessary for growth,
seed production and food storage. In
grasses and forbs, proper use is evaluated
on the basis of the whole plant. There-
fore, the current year's leaf surface left
during the growing season must be

proportionately greater than for shrubs to
manufacture the food necessary for
growth, reproduction and food storage.

Also, grass use during the dormant
season must be limited to provide a

plant-mulch layer to protect the soil,
increase water infiltration, reduce evapor-
ation, promote seed germination and pro-
vide decaying organic matter for plant
food. In addition, when needed, the nor-
mal degree of use must be reduced to pro-
tect steep slopes or erosive soils and to
speed up range improvement. In contrast,
degree of use may be increased where
range is to be grazed for short periods or
rested during the growing season after
grazing.

Proper Range Use
Examples of 40, 50 and 70% range use

are shown in Fig. 2. The areas were
grazed during the summer and fall and
the degree of range use estimated by
using the dominant blue grama as the key
species. Corresponding use of curly-
mesquite on the same areas was ap-
proximately 20, 35 and 50%, respec-
tively. Use on the lightly grazed range was
irregular and spotty as compared to the
fairly uniform patchy grazing on the
moderately used range and the almost
mowed appearance of the closely grazed
Swale.

A three-year study on these areas
indicated that 40% use of blue grama was
too light and that old stems accumulated
in the plants, increasing spotty use in
subsequent years. Plants grazed at 50%
use remained vigorous and utilization in
subsequent years was quite uniform.
Plants grazed at 70% use were greatly
reduced in vigor and many died. Under
the conditions of this study, proper use
of blue grama was between 50 and 60%,
and relative proper use of curlymesquite
in association with blue grama was be-
tween 35 and 40%.
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Fig. 2. Examples of range use in the Sonoita desert grassland - Top 40%, center 50%, and bottom 70%.



6

Developing Photo Guides
Photo guides must be developed to

have a close fit between grazed-class per-
centages of the guide and the height-
weight curve of the plant photographed
(Schmutz, Holt, and Michaels, 1963).
Guides can be developed by the following
procedures:

1. When plants are in full growth,
collect 5 to 10 representatives from
a typical site. Then, beginning at
the top of the plant, clip each at 4
to 10 inch intervals at the top, and
2 inch intervals at the bottom, and
place in individual paper sacks.

Make all height measurements from
the base of the plant.

2. Oven dry and carefully weigh each
plant portion and calculate the net
total plant weight removed in each
section.

3. Beginning at the top of the plant,
total the cumulative weight for
each clipped section and calculate
the cumulative weight percentages
for each section.

4. Beginning at the base of the plant,
total the cumulative height for each
clipped section. Then determine the
average height of clipped plants and
adjust height increments of each
individual plant to average plant-
height increments:

Adiusted Height
individual Total height of average plant increment of
plant-height Total height of individual plant individual
increment plant

5. Plot cumulative weight percentages
of the individual plants against the
adjusted average plant-height incre-

PHOTO GUIDES

ments (Fig. 3). Use the lower left-
hand corner as zero on both scales
and plot 5 or 6 clipped plants of a
given species on the same chart.

6. From the chart curves, determine
the average plant height for the six
grazed-class percentages - 0, 10,

30, 50, 70 and 90.
7. Return to the field and select 4 to 6

average plants to be used in making
a photographic guide for the key
species. Using the heights read from
the average curve adjusted to the
height of the new plants, photo-
graph each plant in sequence at
unclipped and 10, 30, 50, 70 and
90% clipped heights, then clip the
last section to ground level. Keep
plant clippings separate and dry in
an oven to determine (1) if the
curve of at least one plant is average
and (2) if the percentages of the
plant clipped closely match the
grazed-class percentages, within 2
or 3 percentage points. If a close
match is obtained, trim the photos
and photograph on a grazed-class
photo guide background. If not,
rephotograph average plants until a
close fit is obtained.

8. Experience has shown that photo-
graphs taken from a low angle give
better photos without giving ab-
normal appearance of plants when
guides are used. A velour back-
ground sharply outlines the plants
and reduces glare. A yellow or green
filter increases contrast.

Range of Photo Guide Use
A three-year study in the desert grass-

REFERENCE

Schmutz, E.M., G. A. Holt and C. C. Michaels,
1963. Grazed-class method of estimating
forage utilization. J. Range Manage.

16:54-60.

land of Southern Arizona near Sonoita on
the effects of season on plant growth of
four species showed that above average,
average and below average years produced
marked differences in height growth but
little variation in growth form. A similar
study showed that soil and site dif-
ferences had considerable effect on height
growth but small effect on growth form.
In general, apical growth was average or
greater on deeper soils and average or
lower on shallow ones. Similarly, fertili-
zation had marked effect on height
growth but the effect on growth form
was small and varied by species. On curly-
mesquite and black grama, fertilizer had

no effect or increased basal growth, de-
pending on site; on blue grama and
sideoats grama, it had no effect or
increased apical growth.

Comparison of height-weight curves
for blue grama and sideoats grama col-
lected near Sonoita, Flagstaff and

Springerville in Arizona and Santa Rosa
and Tucumcari in New Mexico showed
that when adjusted for height, growth
forms of these species were similar.

These studies indicate that a single
guide for a given species, properly de-
veloped for a typical site, can be used
without serious error throughout the
Southwest on all sites in good and bad
years. There is usually as much variation
in plant form on a given site (Fig. 3) as
between sites, and these variations are
averaged out with the large sample taken.
Therefore, to make accurate estimates, it
is necessary to develop photo guides for
each key species that is based on an
average plant on a typical site and that
has a good photo-height-weight fit.
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