Generalized Average Stocking Rates For the Northern Plains

Llewellyn L. Manske PhD
Range Scientist
North Dakota State University
Dickinson Research Extension Center
Report DREC 12-47

Each piece of grassland can withstand
grazing to a certain biological level before negative
effects occur. This biological level varies slightly
with amount of annual precipitation, ecological
condition of the grassland, and type of grazing system
used. Moving cattle from a pasture only when all the
aboveground herbage has been removed is not a
sound management practice. To manage grasslands
properly, the producer must know the number of
cows that can be grazed on a grassland unit for a
specified length of time. This number is the stocking
rate.

Stocking rate is commonly stated as acres
per animal unit month (AUM) or its reciprocal,
AUM’s per acre. An animal unit month (AUM) is the
amount of dry forage one mature cow of
approximately 1,000 pounds with a calf requires for
one month.

Forage dry matter intake of grazing animals
is affected by the size of the cow. Large cows
consume more forage than medium- and standard-
sized cows. A more accurate estimate of daily or
monthly forage demand of livestock on grazinglands
can be determined with the metabolic weight of the
animal than with its live weight. Metabolic weight is
live weight to the 0.75 power. A 1000-pound cow
with a calf is the standard, which is defined as 1.00
animal unit (AU) and has a daily dry matter allocation
of 26 pounds of pasture forage. The metabolic
weight of a 1200-pound cow with a calf is 1.147
animal unit equivalent (AUE), which has a daily dry
matter allocation of 30 pounds of pasture forage. The
metabolic weight of a 1400-pound cow with a calf is
1.287 animal unit equivalent (AUE), which has a
daily dry matter allocation of 33 pounds of pasture
forage. The amount of forage dry matter consumed in
one month by one animal unit, a 1000-pound cow
with a calf, is an animal unit month (AUM). The
daily dry matter allocation for a cow with a calf on
pasture is different from the daily dry matter
requirement for just the cow during the same
production periods.

Determining stocking rate for a parcel of
grassland by using range site identification and range
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condition assessment is a complex, time-consuming
process. Most grassland managers have not had and
most likely will not have a detailed range stocking
rate evaluation completed for their land. However,
completion of some level of stocking rate evaluation
is an essential step in the development of a pasture
and forage inventory. This report summarizes the
long-term generalized stocking rate levels on native
rangeland for three landscape site management units
in the Drift Prairie, Missouri Coteau, and West River
Regions of the Northern Plains (tables 1-3). The
three landscape site categories are lowland, upland,
and xeric landscape sites. The areas of each
landscape site that are located in the three different
physiographic regions have slightly different average
stocking rates. The average stocking rates of the
three landscape sites are highly variable with changes
in ecological range condition.

The stocking rate estimates in this report
assume that the native rangeland pastures are
managed by seasonlong grazing for 4.5 to 5.0 months,
June to October. If the pastures are managed by other
grazing strategies or at other times of the year,
appropriate adjustments will need to be made. The
reported stocking rate value can serve as an initial
starting point.

The mean average stocking rates for a 1000
Ib cow on the Drift Prairie, Missouri Coteau, and
West River Regions’ lowland landscape sites of the
good and fair condition categories are 1.10, 1.25, and
1.60 acres/AUM, respectively. The mean average
stocking rates for the Drift Prairie, Missouri Coteau,
and West River Regions’ upland landscape sites of
the good and fair condition categories are 1.75, 2.10
and 2.50 acres/AUM, respectively. The mean
average stocking rates for the the Drift Prairie,
Missouri Coteau, and West River Regions’ xeric
landscape sites of the good and fair condition
categories are 2.90, 3.65, and 5.00 acres/AUM,
respectively.

This report also summarizes the generalized
stocking rate levels on fertilized and unfertilized
domesticated grasslands of smooth bromegrass and
crested wheatgrass for upland landscape sites in the



Drift Prairie, Missouri Coteau, and West River
Regions of the Northern Plains (tables 4-6).

The stocking rate estimates in this report
assume that the domesticated grassland pastures are
managed as spring complementary pastures with one
use from early to late May and in good or fair
condition. If the pastures are managed for double use
such as spring pasture and hayland, or hayland and
fall pasture, the grass plants cannot endure these
stocking rates.

The mean average stocking rate for a 1000
Ib cow on unfertilized spring domesticated grassland
pastures in the Drift Prairie, Missouri Coteau, and
West River Regions are 0.80, 1.25, and 1.75
aces/AUM, respectively.

Much of the Northern Plains’ native
rangeland has been grazed by domesticated livestock
for over 100 years. Knowledge of a grassland
parcel’s historical use is very valuable for
determining the future stocking rates of the
biologically effective pasture and forage management
strategies. Determining the historical stocking rates
for a parcel of grassland is not difficult. The only
information needed is the average number of days
grazed and the number of cow-calf pairs grazed
during the recent past.

The first step is to convert the average
number of days to average length in months by
dividing by 30.5, the average number of days in the
average grazing season month. The next step is to
determine the number of average animal unit months
(AUM’s) of grazing. Each cow-calf pair is an animal
unit. The number of animal units (AU) multiplied by
the number of months (M) will give the average total
number of AUM’s for that parcel of grassland. If the
cows are larger than 1,000 pounds, the animal units
should be converted to animal unit equivalents
(AUE). The current method used to convert AU to
AUE is based on the metabolic weight of the animals.
The AUE values for various cow live weights can be
found on each table.
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Table 1. Generalized average stocking rates on native rangeland for 1000 1b cows (1.00 AUE) for the Drift Prairie (A),
Missouri Coteau (B), and West River (C) Regions of the Northern Plains.

Stocking Rate in Acres/AUM (10001b cow=1.00 AUE)

Range Condition Category

Landscape Units Excellent Good Fair Poor

A B C A B C A B C A B C

Lowland Landscape Sites 0.75 075 1.00 { 1.00 1.00 125 | 125 150 2.00 | 250 275 3.50
Upland Landscape Sites 1.00 125 1.50 [ 1.50 1.75 2.00 | 200 250 3.00 | 400 5.00 6.00
Xeric Landscape Sites .75 225 3.00 [ 225 3.00 4.00 | 350 425 6.00 | 7.00 800 11.00

Stocking Rate in AUM’s/Acre (10001b cow=1.00 AUE)

Range Condition Category

Landscape Units Excellent Good Fair Poor

A B C A B C A B C A B C

Lowland Landscape Sites 133 133 1.00 { 1.00 1.00 080 | 080 0.67 050 | 040 036 0.29
Upland Landscape Sites 1.00 0.80 0.67 [ 0.67 0.57 050 | 050 040 033 | 025 020 0.17

Xeric Landscape Sites 057 044 033 ( 044 033 025029 024 0.17 | 0.14 0.13 0.09

Table 4. Generalized average stocking rates on domesticated grasslands for 1000 1b cows (1.00 AUE) for the Drift Prairie
(A), Missouri Coteau (B), and West River (C) Regions of the Northern Plains.

Stocking Rate in Acres/AUM (10001b cow=1.00 AUE)

Fertilized Unfertilized

Landscape Units Good Fair Good Fair

A B C A B C A B C A B C

Upland Landscape Sites 030 050 0.70 { 0.50 0.70 1.00 | 0.60 1.00 150 | 1.00 150 2.00

Stocking Rate in AUM’s/Acre (10001b cow=1.00 AUE)

Fertilized Unfertrilized

Landscape Units Good Fair Good Fair

Upland Landscape Sites 333 200 145 | 200 145 1.00 | 1.67 1.00 0.67 [ 1.00 0.67 0.50
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Table 2. Generalized average stocking rates on native rangeland for 1200 1b cows (1.147 AUE) for the Drift Prairie (A),
Missouri Coteau (B), and West River (C) Regions of the Northern Plains.

Stocking Rate in Acres/AUM (12001b cow=1.147 AUE)

Range Condition Category

Landscape Units Excellent Good Fair Poor

A B C A B C C A B C
Lowland Landscape Sites | 0.86 0.86 1.15| 1.15 1.15 143 | 143 1.72 229 (287 3.15 4.00
Upland Landscape Sites 1.15 143 172 | 1.72 2.00 229 [ 229 287 344|459 574 6.88
Xeric Landscape Sites 200 258 344 | 258 344 459|400 487 688|803 9.18 12.62

Stocking Rate in AUM’s/Acre (12001b cow=1.147 AUE)
Range Condition Category

Landscape Units Excellent Good Fair Poor

A B C A B C C A B C
Lowland Landscape Sites | 1.16 1.16 0.87 | 0.87 0.87 0.70 | 0.70 0.58 0.44 | 035 032 025
Upland Landscape Sites 087 0.70 058 | 0.58 0.50 044 ( 044 035 029 022 0.17 0.15
Xeric Landscape Sites 050 039 029|039 029 022(025 021 0.15]0.12 0.11 0.08

Table 5. Generalized average stocking rates on domesticated grasslands for 1200 1b cows (1.147 AUE) for the Drift Prairie
(A), Missouri Coteau (B), and West River (C) Regions of the Northern Plains.

Stocking Rate in Acres/AUM (12001b cow=1.147 AUE)

Fertilized Unfertilized
Landscape Units Good Fair Good Fair
A B C A B C A B C A B C
Upland Landscape Sites 035 0.60 080 [ 060 0.80 1.15 | 070 1.15 175 | 115 1.75 230
Stocking Rate in AUM’s/Acre (12001b cow=1.147 AUE)
Fertilized Unfertrilized
Landscape Units Good Fair Good Fair
A B C A B C A B C A B C
Upland Landscape Sites 295 175 125 | 175 125 090 | 145 090 0.60 [ 090 0.60 045
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Table 3. Generalized average stocking rates on native rangeland for 1400 1b cows (1.287 AUE) for the Drift Prairie (A),

Missouri Coteau (B), and West River (C) Regions of the Northern Plains.

Stocking Rate in Acres/AUM (14001b cow=1.287 AUE)

Range Condition Category

Landscape Units Excellent Good Fair Poor

A B C A B C A B C A B C
Lowland Landscape Sites | 0.97 097 129 | 1.29 129 161 [ 1.61 193 257 | 3.22 3.54 4.50
Upland Landscape Sites 1.29 1.61 193 [ 193 225 257 | 257 322 386 | 5.15 6.44 7.72
Xeric Landscape Sites 225 290 386 | 290 386 515 | 450 547 772 | 9.00 10.30 14.16

Stocking Rate in AUM’s/Acre (14001b cow=1.287 AUE)
Range Condition Category

Landscape Units Excellent Good Fair Poor

A B C A B C A B C A B C
Lowland Landscape Sites | 1.03 1.03 0.78 [ 0.78 0.78 0.62 [ 062 052 039 | 031 0.28 0.22
Upland Landscape Sites 078 062 052052 044 039 039 031 026 019 0.16 0.13
Xeric Landscape Sites 044 034 026 034 026 019 022 0.18 0.13 | 0.11 0.10 0.07

Table 6. Generalized average stocking rates on domesticated grasslands for 1400 1b cows (1.287 AUE) for the Drift Prairie
(A), Missouri Coteau (B), and West River (C) Regions of the Northern Plains.

Stocking Rate in Acres/AUM (14001b cow=1.287 AUE)

Fertilized Unfertilized
Landscape Units Good Fair Good Fair
A B C A B C A B C A B C
Upland Landscape Sites 040 0.65 090 [ 065 090 130 | 0.80 130 195 ] 1.30 195 2.60
Stocking Rate in AUM’s/Acre (14001b cow=1.287 AUE)
Fertilized Unfertrilized
Landscape Units Good Fair Good Fair
A B C A B C A B C A B C
Upland Landscape Sites 260 1.60 1.10 | 1.60 1.10 0.75 | 1.30 0.75 0.50 | 0.75 0.50 0.40
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To illustrate how to determine the historical stocking rate of a ranch with a West River location, we will use an
example of a pasture of one section (640 acres) that has usually been grazed from 1 June to 15 October by 70 cow-calf
pairs with the cow average weight at 1,000 pounds. The average historical stocking rate can be determined by a few easy
steps.

1. Determine the grazing season length in months.
number of days

average number of
in total grazing season

days in grazing season months =

number of months
in grazing season

137 days + 30.5d = 45M
2. Determine the number of animal units (AU).
Number of animal unit
cow-calf pairs X equivalents = Animal units (AU)
70 c-c prs X 1.0 AUE = 70AU

3. Determine the total number of animal unit months (AUM’s).

Animal units (AU) X number of months = animal unit months (AUM’s)
70 AU X 45M = 314 AUM’s
4a. Determine the average stocking rate in acres/AUM.
Pasture size in acres + number of animal unit months = acres per AUM
640 acres + 314 AUM’s = 2.04 ac/AUM

4b. Determine the average stocking rate in AUM’s/acre.

Animal unit months pasture acres

AUM’s per acre
314 AUM’s + 640 acres

= 0.49 AUM’s/ac
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If the cows’ average weight is heavier, at 1,200 pounds, the procedure is as follows:
1. Determine the grazing season length in months.
Use the same procedure as with 1,000-pound cows.

2. Determine the number of animal units (AU).

Number of animal unit
cow-calf pairs X equivalents = Animal units (AU)
70 c-c prs X  1.147AUE = 80.3 AU

3. Determine the total number of animal unit months (AUMs).

Animal units (AU) X number of months = animal unit months (AUM’s)

80.3 AU X 45M 361 AUM’s

4a. Determine the average stocking rate in acres/AUM.

Pasture size in acres + number of animal unit months acres per AUM

640 acres + 361 AUM = 1.77 ac/AUM

Three stocking rates for a parcel of grassland can serve as guidelines for the development of 12-month pasture
and forage management strategies.

The mean average upland landscape sites’ stocking rate is 2.29 acres per AUM for 1200-pound cows.

The historical stocking rate for 1,000-pound cows is 2.04 acres per AUM.

The historical stocking rate for 1,200-pound cows is 1.77 acres per AUM.

These three stocking rate values should be evaluated in relation to the condition of the grassland parcel. If the
historical stocking rate is greater than the average stocking rate and the condition of the grassland is low good or fair, the
producer should consider a change in grazing management system and/or stocking rate.
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