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Feed and Forage Balance

Grazing management relies on balancing the amount of forage produced on a
ranch with the amount of forage harvested by grazing animals. Each ranch has
a grazing capacity…an amount of forage available to grazing animals.

Depending on the ranch goals this estimated grazing capacity can be translated
into a certain number and kind of grazing animals that can live on the ranch
long-term without permanently damaging the rangeland. This is often called the
“carrying capacity” of a ranch, for example, “This ranch has a carrying capacity
of 200 cows”.

Grazing capacity is best calculated by inventorying forage resources before
they are harvested, on an average growth year. Inventories that are repeated
for several years give a ranch manager valuable insight into sustainable range
resource management.
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Feed and forage inventory:
To inventory the forage resources on
a place, you need to gather the basic
information regarding land use,
ecological sites, rangeland health,
pasture and hayland species, health
and productivity and crop aftermath
availability. With this information you
can begin to assign basic stocking
rates and tie the stocking rate
information to acreages.

What are stocking rates?
Stocking rates compare the total forage
needed to support a grazing animal to the
total area available to provide the forage. A
stocking rate is usually expressed in AUMs
per acre per year. A range manager can
define the stocking rate more by specifying a
certain number and type of animal; for
example “40 AU’s ewes with lambs, for 30
days”.

What is an AUM?
An AUM or an Animal Unit Month is the amount of forage needed to support a
1000 pound cow with calf (less than 4 months of age) for 1 month. A 1000
pound cow with calf will consume approximately 30 pounds (air dry weight) of
forage per day. Therefore, she would need approximately 915 pounds of usable
forage for one month.
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Stocking rate guidelines
Over the years, range scientists have developed stocking rate guidelines for
various ecological sites and forage crops based on clipping data and cattle
preferences. For example, a loamy ecological site on the Northern Rocky
Mountain Foothills-South that has a similarity index of 65% would have a
stocking rate of .38 AUMs per acre. Table 1 and Table 2 provide basic stocking
rate information for a 13-19 inch precipitation zone in the Northern Rocky
Mountain Foothills-South.
NOTE: Specific stocking rate information is documented in the Montana
NRCS Ecological Site Descriptions, found on the Montana NRCS website.
Table 1. Approximate stocking rates for native ecological (range) sites
in the 13-19 inch precipitation zone in the Northern Rocky Mountain
Foothills-South, expressed in AUM’s/Ac.

Similarity Index

AUMs per acre X acres of a ecological (range) site = total AUMs
Range
Sites
(76100%)

Overflow

Silty/
Loamy

Loamy
Steep

Sandy

Clayey

Droughty
ShallowShallow
Steep
Gravel

.78

.55

.33

.45

.46

.15

.24

.26

.28

(5175%)

.55

.38

.23

.32

.33

.10

.17

.18

.19

(2650%)

.35

.25

.15

.20

.21

.07

.11

.12

.12

(025%)

.19

.14

.08

.11

.12

.04

.06

.06

.07

Gravel

(Photo courtesy of Ekalaka NRCS)
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Table 2. Approximate stocking rates for introduced
pasture species, hay, hayland aftermath and crop
aftermath, expressed in AUMs/Ac.
AUMs per acre X acres of an ecological (range) site = total AUMs

Species

AUMs per Acre

Crested wheatgrass

.7

Pubescent wheatgrass

1

Russian wildrye
Hay (1.5 Tons per acre)
Hayland aftermath
Crop aftermath (small grains)

.6
2.2
(This is an approximate figure.)

.4

(with regrowth) .2 (without)

.2
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You may want to figure an actual stocking rate on a range site out in a pasture.

Technique for figuring an actual stocking rate:
Throw a 9.6 sq. ft. hoop out onto
a representative area of a range
site.
If cattle are the primary
grazers, clip all the forage
within the site that would be
preferred or desirable to cattle
(primarily grasses, some forbs
and shrubs as indicated in the
Ecological Site Descriptions).
Dry and then weigh the sample.
(Remember that you can also
estimate dry matter basis.)
(Photo courtesy of USDA-NRCS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Of the forage that cattle prefer or desire consider that….
 50% of the forage should be left un-grazed
 25% will be trampled by livestock, covered with manure,
consumed by insects, etc.
 25% of the forage can be utilized by grazing animals
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Example stocking rate scenario:
Ecological Site = Loamy - 500 acres
Grazing Animal Class = Cattle
Air dry weight of preferred or desired forage sample
100 grams

(clipped with 9.6 ft.2 hoop)

=

Stocking Rate Calculations:
 100 grams X 10 (hoop conversion factor to convert grams to pounds/acre) =
1000 pounds/acre of forage.
 1000 pounds/acre X .25 (25% usable forage) = 250 pounds/acre.
 It takes 915 pounds to feed 1, 1000 pound cow with calf for 1 month. Divide
250 by 915. The answer will be .27 AUMs/AC for that site.
If you know that there are 500 acres of that particular ecological site in
approximately the same similarity index category, then you can figure the
grazing capacity for the site.
 Multiply 500 Ac. X .27 AUMs/Ac. = 135 AUMs available on that site.

(Photo courtesy of Ekalaka NRCS)
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It sounds pretty simple, but there are factors other than
formulas that also need to be considered when determining
stocking rate and grazing capacity.
1.

Animal Unit Equivalent – based on class of animal, animal size and maturity

2.

Topography or steepness of terrain

3.

Distance from water

4.

Plant season of use – ex. warm or cool season

5.

Grazing system utilized – ex. continuous, deferred rotation, intensive
grazing

6.

Growing season conditions – ex. drought, grasshoppers, hail, fire, etc.

7.

Animal nutrition

(Photo courtesy of USDA-NRCS)
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Animal Unit Equivalents
The Animal Unit Equivalent serves as a common denominator for calculating the
forage requirements of different species of animals. The standard animal unit
is a 1000 pound mature cow with a calf less than 6 months of age. The AUE of
mature sheep is .2. This means that 1 mature sheep would eat 20% of the
amount of forage required by 1, 1000 pound cow with a calf. 1 divided by .2 = 5.
So, you could run approximately 5 mature sheep for every “standard” cow.
Since cattle size has increased, many planners do not work with the standard
Animal Unit Equivalent anymore. They figure in an extra 1/10 of an Animal Unit
for each 100 pounds over 1000. For example, an 1100 pound mature cow would
have an Animal Unit Equivalent of 1.1 instead of 1.0. Differences in mature size
should be factored in to your stocking rate calculations. It really does make a
difference.

Kinds/classes of
animals

Animal Unit
Equivalent

Forage consumed
per day

Forage consumed
per month

Cow, dry
1000 lb. Cow, with calf
Bull, mature
Cattle, 1 year old
Cattle, 2 years old
Horse, mature
Sheep, mature
Lamb, 1 year old
Goat, mature
Kid, 1 year old
Deer, white-tailed, adult
Deer, mule, adult
Elk, mature
Antelope, mature
Bison, mature
Sheep, bighorn, mature

.92
1.00
1.35
.60
.80
1.25
.20
.15
.15
.10
.15
.20
.60
.20
1.00
.20

27.6
30
40.5
18
24
37.5
6
4.5
4.5
3
4.5
6
18
6
30
6

842
915
1235
549
732
1144
183
137
137
92
137
183
549
183
915
183
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Topography or steepness of terrain
Topography needs to be considered when figuring and adjusting stocking rates.
The NRCS National Range and Pasture Handbook provides example guidelines
for slope
Percent slope

Percent adjustment

0-15%

0%

15-30%

30%

31-60%

60%

>60%

100%

adjustments on rangelands in Table 3-12. These adjustments would only be
made on the acreages with significant slopes, not the entire pasture.

(Photo courtesy of Ekalaka NRCS)

10

Proximity to water
In some situations, grazing animals cannot effectively utilize part of a pasture
because it is too far from water. Therefore, the stocking rate on that acreage
would need to be adjusted. The NRCS National Range and Pasture Handbook
provides example guidelines for water distribution adjustments on rangelands in
Table 3-13.
Distance (miles)

Percent adjustment

½ to 1 mile

0%

1 to 2 miles

50%

2 to 3 miles

75%

(Photo courtesy of Ekalaka NRCS)
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Plant Season of Use
Some pastures are dominated by either cool-season or warm-season plants, but

not both. Season of use affects stocking rates. For example, if you have a
pasture that consists primarily of warm-season plants, you will have to adjust
your stocking rates if you graze the field early in the spring, before the warmseason plants make their growth.
Grazing system utilized
As the number of grazing animals in a pasture increases, harvest efficiency
increases. The animals will eat more and waste less. Rotational grazing systems
generally apply higher stock densities to individual grazing units. The forage
harvest efficiency within these systems may increase from the standard 25%
(see page 6) up to 40%. Therefore, a rotational grazing system may allow for an
increase in stocking rate.
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Growing season conditions
Previous and current year growing season conditions need to be figured into
grazing capacity projections. Moisture, temperature, wind, fire, hail, insects,
etc. determine the amount of forage available each year. These factors should
be monitored and evaluated so that stocking adjustments can be implemented to
protect the natural resources from long-term damage.
Animal nutrition
Grazing animal’s nutritional requirements always need to be considered when
evaluating grazing capacity and stocking rates. Hypothetically you may have
enough forage, but it might not be the right kind or the right amount to satisfy
the nutritional needs of the animals. For example, animals grazing old, overmature grass may not have enough protein in their diets. Therefore, it is
important to monitor animal health throughout the growing season and provide
dietary supplements if necessary.

(Photo courtesy of Rebecca Wolenetz)
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Adjust!
If you calculate the grazing capacity of a
ranch and the numbers do not match what
you are seeing on the ground, make some
adjustments. Remember that stocking
rates are just guidelines and should be used
as such.

STOCKING RATE ROUNDING RULES FOR CONTESTS:
1. Round stocking rates to the nearest one hundredth. For example, .277
AUMs/acre would be rounded to .28 AUMs per acre.
2. If you are figuring numbers of animals, round to the nearest whole number
because you cannot have a fraction of an animal. For example, in the
scenario that follows, the number of yearlings is rounded from 333.3 to
333.
3. Round AUM calculations to the nearest tenth.
4. Round months to the nearest tenth.
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Example of a basic stocking rate scenario
You do a range inventory on the Lone Pine pasture. The inventory reveals that there
are 1000 acres of loamy range with a similarity index of 40%. Using the AUM Factor Table,
you determine that the stocking rate for a loamy site with a similarity index (SI) of 40% is
.25 AUMs/acre.
 HOW MANY AUM’S ARE AVAIALABLE IN THE LONE PINE PASTURE?
1000 acres X .25 AUM’S/acre = 250 AUM’S
You plan to run cow/calf pairs on the unit. Refer back to the Animal Unit Equivalent
chart. A cow/calf pair is equal to 1 animal unit (AU).

 HOW LONG (MONTHS) COULD YOU RUN 250 COW/CALF PAIRS ON THE LONE
PINE PASTURE?
250 AUM’S/250 AU’S = 1 month

 COULD YOU RUN 300 COW/CALF PAIRS THE LONE PINE PASTURE FOR 1
MONTH?
No. 300 AU’S X 1 MONTH = 300 AUM’S and there are only 250 AUM’s available.

 HOW MANY YEARLINGS COULD YOU RUN ON THE LONE PINE PASTURE FOR 1
MONTH?
250 AUM’S/.75 AU/1 month = 333 yearlings

 HOW MANY YEARLINGS COULD YOU RUN FOR 1 MONTH ON THE LONE PINE
PASTURE IF THE RANGELAND HAD A SI OF 60%?

1000 ACRES X .3 AUM’S/acre = 300 AUM’S/.75 AU/1 month = 400 yearlings
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Practice problem - basic stocking rate scenario
 HOW MANY SHEEP COULD YOU RUN FOR 2 MONTHS IN A 640 ACRE PASTURE
THAT CONSISTS OF:
200 ACRES OF LOAMY STEEP RANGE SITES (35% SLOPES); SI OF 65%
440 ACRES OF SANDY RANGE SITES WITH A SI OF 50%?

 THERE ARE 640 ACRES (1 SECTION) IN THE NORTH PASTURE. THE PASTURE
CONSISTS OF LOAMY RANGE SITES WITH A SI OF 64%. ½ OF THE LAND IN
THE PASTURE IS LOCATED MORE THAN 1 MILE FROM WATER. HOW MANY
DAYS COULD YOU RUN 250 COW/CALF PAIRS IN THIS PASTURE?

Keep practicing calculating stocking rates by making up your own scenarios. Try to figure in
some adjustments for topography, distance from water and types of grazing animals also.
Sometimes the math is easier if you set up the equations in cross-multiplication format
and then cancel units as you work through the problem.
FOR EXAMPLE:
400 AUM’S = 1.6 months x 30 days = 48 days
250 AU’S
1 month
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