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Range Utilization
This material has been developed to complement the range utilization portion of
the Utilization/Stocking Rate workshop. It will not be covered in detail at the
MRD workshop. You will only be tested on determining percent utilization at
the Montana Range Days Contest.
A basic outline of the section is provided below:
A summary of plant growth and development…
What are plants?
Plant growth factors:
Photosynthesis
Respiration
Moisture
Temperature (growing season)
Annual growth cycle/Carbohydrate storage
Anatomy of plant growth
Plant growth structures:
Growth points
Buds
Rhizomes
Stolons
Plant parts associated with growth and development
Tillers
Phytomers
Leaves
Roots
Crowns
Major differences in types of grass plants and management implications
Growth type:
Bunchgrass
Sod-forming
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Season of growth
Growth curves
Growing degree days
Location and elevation of growth points
Low growth points
High growth points
Percent reproductive tillers
Energy allocation to shoots and roots
Special physiological adaptations
What happens when a plant is grazed?
Results of removal of leaf material and growing points
Effects of grazing
What factors of grazing can we control?
Grazing intensity
Grazing frequency
Timing of grazing
Fall/Winter grazing
What about no grazing?
Monitoring grazing utilization
Key species and key areas
Determining % use
Guide to degree of use
Plant residue
Stubble
Litter
Effects of grazing utilization on water conservation
Runoff
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A summary of plant growth and development…
Plant growth is fueled by photosynthesis. The carbohydrates produced during photosynthesis
feed plant shoots and leaves while they are growing. Extra carbohydrates are stored in the
crown area and/or utilized by roots for expansion and maintenance.
Range plants do not die during the winter. The plants continue to slowly respire (breath). Note
that over-winter respiration requires approximately 10% of the energy stored in plant crowns
and roots. In the spring, as the soil warms to about 40-41 degrees, range plants wake up but do
not have any leaves. The plant utilizes the small amount of energy stored in plant crowns to
activate dormant, adventitious buds. These buds were formed at the base of tillers the
previous fall. The buds transform into brand new tillers and leaves. New leaf material
photosynthesizes rapidly and can usually generate enough energy for additional tillers and leaves
to grow. Later in the growing season, tiller and leaf growth slows. At this time, any additional
food that is produced is allocated to plant crowns and roots. Some energy from plant crowns is
utilized to form and maintain buds for next year’s tillers. The roots store energy to maintain
and expand existing roots and replace old roots.
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What are plants?
Plants are autotrophs. Autotrophs make their own food by photosynthesizing.

What is photosynthesis?
Photosynthesis can be summed up in different ways:
 “to make something out of light”
 “to make order out of disorder”
During photosynthesis, plants utilize the sun’s energy along with carbon dioxide (CO2) and water
to make chemical energy in the form of carbohydrates (C6H12O6 - glucose) and Oxygen (O2).
Plants utilize the simple sugar called glucose to build new plant material. Animals breathe the
oxygen produced by plant life.
Plants can photosynthesize because they have structures called chloroplasts within the cells of
their tillers (primarily the leaves). The chloroplasts contain chlorophyll, which allows the
chloroplasts to capture the sun’s energy for transformation.

The formula for photosynthesis is
Light

Carbon Dioxide + Water

Carbohydrates + Oxygen
Light

CO2 + H2O

C6 H12O6 + O2
5

Respiration
Plants respire during the day and night. Respiration is the opposite of
photosynthesis. Plants make food during photosynthesis. Respiration is the
process by which plant cells break down food to release energy. The plants use
oxygen from the air and carbohydrates (glucose) to make carbon dioxide and
water. Extra carbon dioxide is released and oxygen is taken-in. Small openings in
plant leaves called stomata allow these chemicals to diffuse in and out of plants.
Plants continue to respire during winter dormancy. This respiration process uses
up approximately 10% of stored carbohydrate reserves.
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Moisture
Water is extremely important to photosynthesis and resulting plant growth. Roots
supply the plant with water from the soil profile. During photosynthesis, water is
split into Hydrogen and Oxygen by the sun’s energy. The resulting Hydrogen is
used to make Carbohydrates while the Oxygen is released into the atmosphere.
Water helps the plant maintain its shape and firmness. It also helps plant
cells to grow.
Water dissolves minerals in the soil, where they are taken-up and
transported through the roots to other parts of the plant, to help build and
maintain plant tissues.
Too much water is not a good thing. An over-abundance of water does not
allow the plant to take in oxygen or respire effectively.
Plants also release water, through openings on their leaves called stomata. This
is called transpiration. Transpiration allows water to:






travel through the plant
transport minerals
cool the plant
re-allocate food and chemicals
maintain pressure inside the plant cells
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Temperature - Growing Season
Plants grow when soil and air temperatures warm-up in the spring. Soil
temperatures need to reach 40-41 degrees F in order for plants to begin growth.
Plants quit actively growing in the fall, when temperatures cool. This period of
growth is called a growing season. Across the state of Montana, the growing
season varies, but generally occurs between May 1st and October 1st,
approximately 5 months.
You can find climate summary information for your area at
http://www.mtmastergardener.org/climate.html. All of the information is
approximate. Expect the actual growing season to vary by plus or minus 2 weeks
from year to year. Actual site conditions also play an important role in growing
season characteristics. Expect a frost in every month.
For Carbon County:
average date of last killing frost

June 4

average date of first killing frost

September 12

average growing season

100 days

average annual precipitation

18.38”
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Annual growth cycle – Use and storage of carbohydrates

This diagram shows major physiological events during the year in a typical range
grass plant for an area with a cold winter and a dry summer.
The diagram illustrates three things that happen in a plant during the year. The
top line of the diagram is top-growth. The second line is the rate at which the
plant uses or stores food that it makes (the heavy curved line). The third line is
root growth. The rate of root growth is shown by the width of the strip just
above the months of the year.
Plants are most easily injured by grazing when their food storage is used up in the
building of tops and roots. (Source: Parker 1969)
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Anatomy of Plant Growth

(Photo courtesy of Phillips County Range Committee)

Plant Growth Structures
All plants have growth points and buds that provide for growth. However,
individual plants may not have rhizomes or stolons.
1.
2.
3.
4.

Growth points or meristems
Buds
Rhizomes
Stolons
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Growth points:
Plant growth points are made of “meristematic” tissue. The cells in this type of
tissue can expand (grow wider) and elongate (grow taller). Growth points
eventually develop and change into the different parts of a plant: roots, leaves,
stems, buds, rhizomes, stolons and with the right conditions, seed heads.
There are several different types of growth tissue.
1. Apical
2. Axillary
3. Intercalary

(Photo from UIS Prairie Restoration website)
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Apical meristems:
Apical meristems are dominant or the first to grow. Shoots and roots both have apical
meristems.
At the start of the growing season, shoot apical meristems are located in the buds at the base
of a grass plant. In some grasses, the apical meristem will eventually be pushed up above the
ground surface, where it can be removed by grazing animals or lawn mowers. For example, when
a wheat plant is in the “boot”, the swelling in the stem is actually the elevated apical meristem.

Anatomy of apical meristems
The apical meristems are formed of nodes and internodes. Using energy from photosynthesis,
the apical meristem expands and pushes new leaves and stems up, which causes the plant to grow
in height and width.
Apical Meristem
Primordium (leaf
blades and sheaths)

Internode

Node

(Photo from Ohio State University, Lima Website)
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Nodes/Internodes
Nodes: The nodes are points along the plant stem where the leaves emerge.
Internodes: An internode is an area between two nodes. Internodes elongate with the help of
intercalary meristems and form the stem of a plant.

Node

Internode

Intercalary meristems:
Intercalary meristems are formed in the bases of developing leaf blades and sheaths. The
intercalary meristems are pushed upward, as the apical meristem expands.
Growing cells in the intercalary meristems allow for leaf expansion. You may have noticed that
leaves continue to grow if the tips are removed by grazing or mowing. This is because the
expansion of leaf tissue is occurring at the base of the leaf in the intercalary meristem.
These meristems also cause internodes to elongate to create the stem of the plant.
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Axillary meristems
Axillary meristems are located in axillary buds that form at the base of each leaf. Fortunately
for the plant, axillary meristems are activated if the apical meristem is removed. The axillary
meristems then provide for plant re-growth.

Buds
Buds are structures that contain and protect growing points. There are many
different names for buds, which makes for some confusion.
In grasses, adventitious buds are located at the plant base or crown, and are
often called basal buds. Axillary buds are located in leaf axils or below the nodes
on plant stems.
Buds can be dormant or active. Buds are activated by hormones in the plant.
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Adventitious (Basal buds)
Basal buds form on the mature tissue at the base of a primary tiller at the crown of the plant,
or on underground stems (rhizomes). These buds contain apical meristems, which expand and
develop into a series of leaves called tillers.
Note that this year’s grass crop was actually determined by the number of basal buds the plant
was able to form last fall and how well the buds survived the winter.

Adventitious bud

Axillary Buds
Axillary buds are formed at the base of leaves, and are a safety feature. If the apical growth
point of a tiller is grazed off, the growth points in axillary buds can provide for new leaf and
tiller growth.

Axillary bud
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Rhizomes
Rhizomes start from growth points in the plant crown and develop into stems that run sideways
or laterally underground. Rhizomes consist of nodes and internodes. New roots originate at the
nodes of rhizomes and then a new shoot (daughter plant) can grow from the stem.

Stolons
Stolons also develop from meristematic tissue. Stolons are stems that run sideways above
ground. Similar to rhizomes, stolons can form new roots and shoots at the nodes along the
lateral stem. A stolon is often called a runner. You can observe stolons in a strawberry bed or
in a stand of buffalograss.
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Plant parts associated with growth and development
Tillers
Phytomers
Leaves
Roots
Crowns

(Photos from Selected Range Plants of North Dakota and Minnesota.)
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Tillers:
A developing tiller is shown below. Tillers develop from apical meristems in plant
buds and consist of phytomers. A phytomer is a fancy name for a leaf sheath, leaf
blade, node, internode and bud. Tillers look like folded-up toy telescopes, with
many layers of developing phytomers surrounding and protecting the growth point.
Tiller development depends on the number and length of the phytomers that make
up a tiller.

(Developmental Morphology and Physiology of Grasses – D.D. Briske)
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Phytomers
Phytomers consist of a leaf blade, sheath, node, internode and axillary bud.
The growth of a phytomer starts in the apical meristem or growth point. The
newly formed leaf blades and sheaths are called the leaf primordium. The
primordium grow from the node of the growth point. (See the illustration on the
previous page). Once the leaf blades and sheaths are formed, an axillary bud will
also be made at the base of the leaf.

(Illustration from SRM Rangeland Plant Physiology – Range Science Series, NO. 4, 1977)

19

Secondary tillers
If conditions are good, a mature tiller can also form extra tillers from the axillary
buds. An example of this is when a wheat plant “stools” out.

(Photo from University of Wisconsin website)

20

If you are in a pasture this summer, observe the grass tillers around you. You
might find something like this…

A = Last year’s tiller
B = Current year’s tiller
BU = Buds on rhizomes which will become next year’s tillers
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Kinds of tillers
All tillers start out vegetative. The job of vegetative tillers is to grow leaves for
photosynthesis. When tillers are in the vegetative stage, leaf sheaths and
internodes do not expand. Growth points stay low to the ground. How low depends
on the species of grass.

However, the plant also has to reproduce. So, in response to temperature
patterns, day length and leaf development, vegetative tillers may change into
reproductive tillers. Reproductive tillers elevate their stems and growth points,
so that seed heads can be produced. Reproductive tillers do not have many leaves
or buds so they are not able to re-grow quickly following a grazing event.
22

Leaves
Leaves are part of phytomers. Leaves emerge from nodes and grow in a sequence.
Leaf blades grow first (from the bottom up – not the tip down), followed by leaf
sheaths. After leaf sheaths expand, the internode elongates.
Leaves provide green tissue and surface area so that plants can effectively
photosynthesize.
More leaves, large leaves and new leaves equal more photosynthesis and therefore
more energy available to plant tillers, crowns and eventually roots.

Leaf blade

Leaf collar

Leaf sheath
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Roots
Plant roots also originate from growth points beneath the soil surface. Roots
provide water and dissolved minerals to stems and leaves.
In order to be successful, roots must continuously expand through the soil profile.
Since roots don’t live very long, the system must also replace itself periodically.
Photosynthesis supplies energy, in the form of carbohydrates, for root growth and
development. The veins of the plant transport carbohydrates from the leaves to
the roots.
Research indicates that the carbohydrates stored in plant roots are utilized
primarily for root growth and maintenance, not as reserve for stem or leaf
growth.

Sagebrush

Bluebunch Wheatgrass

Cheatgrass

Lupine

Conserve our Western Roots-Native Plant Drawings
From the Sage Grouse Initiative website
Credit: Jeremy Maestas and Maja Smith
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Plant Crowns
The crown is the persistent base or the lower portion of the shoot of a perennial
plant. Although we don’t think about them very much, plant crowns are very
important.
Crowns:
 store energy to activate buds for new growth in the spring
 store energy to grow new leaves following defoliation
 are the areas where the buds for next year’s tillers are formed, maintained
and protected through the fall and winter

(Photo from Tarleton State University website)

Crowns are susceptible to damage during the winter, drought and overly-wet conditions.
If there is not enough residue left around the plant crown in the fall, the crown will be
over-exposed to extreme winter weather.
When the soil is hot and dry, plant crowns loosen. While crowns are loose, grazing
animals can cause damage by pulling out or trampling the plant. The same is true for
overly-wet conditions, when soils are also fragile.
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Differences in grass plant growth and development
Grass plants grow and develop differently. These basic differences affect how
plants respond to grazing. The differences we will cover in this section include:
Bunchgrass vs. sod-forming
Cool-season vs. warm-season
Growth curves
Location and elevation of growth points
Percentage of reproductive (flowering) tillers
Energy allocation to shoots and roots
Physiological adaptations

(Photo courtesy of USDA-NRCS)
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Bunchgrasses
Bunchgrasses do not produce rhizomes or stolons from adventitious buds. New shoots emerge
upright, within neighboring leaf sheaths. Therefore, bunchgrasses have a tufted habit, and
don’t spread outward. Examples are little bluestem and bluebunch wheatgrass.

(Photo courtesy of UIS Prairie Restoration Project website)

Sod-forming grasses
These grasses produce lateral stems in the form of rhizomes or stolons from adventitious buds
that form in plant crown tissue. In most sod-forming grasses, new shoots emerge through the
sides of neighboring leaf sheaths. This allows for the plant to spread-out instead of grow
upright. Examples are crabgrass and stinkgrass.
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Season of Growth
Plants are split into two very basic groups, based on when they grow during the
growing season. Cool-season and warm-season plants have different leaf anatomy.
Therefore they photosynthesize differently.
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Cool-season
C3 photosynthetic pathway.
Cool-season plants originated in cooler regions
of the earth.
Cool-season plants like to grow at
temperatures of 65-75 degrees.
Cool-season plants are less efficient at
gathering carbon dioxide and using water.
They green-up and bloom early in the spring,
when there is more moisture. They
occasionally green-up again late in the fall
with adequate moisture.
Cool-season plants require short days and/or
low temperatures in the fall or early spring
for reproductive tillers to form.
These plants are generally more palatable
(easier to eat) than warm-season plants. The
cell walls of cool-season plants are digested
faster.
Idaho fescue, western wheatgrass, green
needlegrass, chokecherry and Hood’s phlox
are all examples of cool-season plants.
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Warm-season
C4 – photosynthetic pathway.
Warm-season plants originated in the tropics, and are
efficient at gathering and processing carbon dioxide
and water.
They grow and flower during the summer months and
reach peak production about one month later than
cool season plants. They grow best when
temperatures are 90 to 95 degrees F.
Warm-season plants use soil moisture efficiently and
are drought tolerant. They have more lignin and
fiber than cool season plants and are not as palatable
to grazing animals. However, warm-season plants are
green when cool season plants are mature, so grazing
animals may select for the fresher plant growth.
Warm-season plants do not have as much protein as
cool-season grasses, but the protein is utilized
better by grazing animals.
Blue grama, little bluestem, prairie sandreed, big
sagebrush and dotted gayfeather are all examples of
warm-season plants.
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Growth Curves
GROWTH CURVES: Different plants grow at different times within the growing
season. Each species of plant has a unique growth curve. Kids in your class at
school grow differently. Some grow more than others. Some grow sooner than
others. Plants behave in much the same way. Each species of plant begins and ends
its growth at a slightly different time than a neighbor of a different species.
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Growing Degree Days:
Following a period of rapid growth and ideal spring conditions, plants need
time to grow numerous, large leaves before they are utilized again by grazing
animals. Plants usually need to grow 3-4 leaves to adequately feed additional
tillers and leaves.
To achieve this much leaf growth, plants need a certain number of growing
degree days.

GROWING DEGREE DAYS:

Each plant species needs
a certain number of
heat units from the sun
(growing degree days) to
grow 3 to 4 leaves.

32

Crested wheatgrass may have four leaves ready by May 1st. Prairie
junegrass and needle and thread might be ready near the end of May.
Green needlegrass would grow to the four-leaf stage in early June. Blue
grama, a warm-season grass, would take significantly longer to grow four
leaves, perhaps until the first of July.

Since weather conditions can vary so much year to year, it is important to
monitor grasses annually to observe stages of growth or re-growth.
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Low growth points (non-jointed/culmless stems)
Annual grasses and many perennial grasses produce short tillers/shoots. The
internodes of these tillers do not lengthen during vegetative growth, so growing
points stay close to the ground longer and are protected from grazing. Some of
the plant’s growth points will eventually elevate as the plant produces seedheads.
Then, the growth points may be removed by grazing.
Management implications: These grasses can tolerate more intensive grazing.
Since their growth points are low and protected, they do not have to expend
energy to initiate new bud and tiller growth following grazing. However, during
periods of drought or long rests, species such as Kentucky bluegrass will also
elevate growth points on vegetative tillers, making them susceptible to grazing
during this time.
Examples:
Kentucky bluegrass, blue grama

(Photos from Selected Range Plants of North Dakota and Minnesota.)
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High growth points (jointed/culmed stems)
Other grasses lengthen internodes and raise growth points early in the growing
season. Some elevate growth points early because they produce many
reproductive tillers compared to vegetative tillers (little bluestem). However,
some species also elongate the internodes and apical meristems of vegetative
tillers, without these tillers ever becoming reproductive (bluebunch and western
wheatgrass).
Management Implications: Grazing animals can remove growth points located
higher on the stem/culm. If the apical and intercalary meristems are removed,
there is no potential for re-growth. Then the plant has to activate buds at the
base of the plant or in the axils of the remaining leaves to grow new leaves and
tillers. This process takes time and energy.
Plants that elevate growth points should be grazed early, before meristems are
elevated, or in later stages of growth, when the axillary buds are ready to initiate
new tillers.
Example:
bluebunch wheatgrass

(Photos from Selected Range Plants of North Dakota and Minnesota.)
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Percentage of Reproductive Tillers
Some grasses produce many reproductive tillers, compared to vegetative tillers.
Management Implications: Reproductive tillers elevate their growth points, and
don’t produce as many leaves. They are intended to produce seed, not to endure
grazing. If the tillers are grazed, their primary growth points will be removed and
there will not be as much leaf material available to photosynthesize and help the
plant re-grow.
The seedheads of some grasses do not seem be very palatable. You may notice
that grazing animals avoid grazing these plants as the reproductive tillers mature.
They may continue to graze the leaves around the base of the plant.
Some years the conditions are not right to trigger reproductive tiller
development. During such growing seasons, grazing animals will utilize these plants
more throughout the duration of the growing season.
Examples:
crested wheatgrass and little bluestem

(Photo from UIS Prairie Restoration Project website)
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Energy allocation to shoots and roots
Plants differ in allocation of carbohydrates. Some species provide much more
energy to above ground shoots. Other plants funnel much of their energy below
ground to extensive root systems.
Management Implications: Energy allocation often affects the way a plant regrows or recovers following a grazing event. An introduced grass like crested
wheatgrass will re-grow quickly, because energy will be directed toward tiller regrowth. Native bunchgrasses, like bluebunch wheatgrass, may quit growing and
just allocate any additional energy to root growth and maintenance.

Crested wheatgrass

(Photo from Tarleton State University website)
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Special physiological adaptations
Over the years, plants have developed specialized anatomical features that
discourage livestock grazing. Red threeawn, for example, has both awns and high
silica content. The awns and silica irritate the mouths of livestock.

(Photo from the Rocky Mountain Arsenal National Wildlife Refuge)

Other examples of physiological adaptations include:
Hair
Spines (cactus)
Thorns (buffaloberry)
Lignin content (warm-season grasses)
Latex (leafy spurge)
Etc.
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Now that you know how plants grow, you can better predict how
plants might be affected by grazing use.

What happens when a plant is grazed?
 leaf material is removed
 growing points may be removed

(Photo courtesy of USDA-NRCS)
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The removal of leaf material and growing points will result in:
 Less leaf area for photosynthesis.
 Decreased carbohydrate production and storage in plant
shoots and roots.
 Reduction in root growth.
 Decrease in water and nutrient availability.
 Activation of dormant or axillary buds, which draw on stored
energy reserves to grow.

(Photo courtesy of Rebecca Wolenetz)
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The effect of grazing on a plant depends on the following factors:


Season of use/growth stage



Grazing intensity (how much leaf material remains)



How often plants are grazed and re-grazed



Type of plant (growth form, season of growth)



Availability of growing points and new buds



How many carbohydrates are available in the plant shoots



Size and health of root systems



Physical grazing effects (for example, trampling, trailing)

(Photo courtesy of USDA-NRCS)
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What factors of grazing can we control?
 Grazing intensity: The size of the leaf area remaining following a
grazing event.
 Grazing frequency: How often a plant is grazed/re-grazed.
 Timing of grazing: When the field is grazed.

(Photo courtesy of USDA-NRCS)
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Grazing intensity
Facts and guidelines
 If greater than 50% of the leaf material of perennial grasses is removed, root growth
is reduced.
 Utilization of 80-90% of leaf tissue stops grass root growth for 12-18 days.
 Heavy utilization levels (>75%) reduce the ability of grass shoots (tillers) to re-grow.

Note that all plant types are affected by grazing use.


Remember….if grazing use is more than 50-60% during the growing season, plants
need extra time to rest and recover before another grazing event.

(Photo from Canadian Research Station)
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Grazing frequency
Grazing and re-grazing the same plants throughout a growing season will
reduce plant shoots, buds and roots. This applies to all plant types.
The plants will use stored energy in plant crowns to make new leaf material, or
activate new buds. Plants grazed and re-grazed early in the growing season,
before they have grown enough leaves to support themselves photosynthetically,
may experience an energy shortage.
It is important to rotate grazing animals, so that plants that have been grazed
have a chance to re-grow leaf material and replenish carbohydrate reserves via
photosynthesis.

(Photo courtesy of USDA-NRCS)
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Timing of grazing
Determine a key species for a range site or a pasture and then determine grazing dates based
on the growth habits, growing season, growth curve and season of growth for that particular
plant or plants.
Don’t forget to consider how much and when the plant was utilized the year before.
Remember that animals have to graze all of the time, so some plants will be grazed at a
susceptible time each year. These plants may need extra rest and a change in season of use the
following year.

(Photo courtesy of USDA-NRCS)
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Fall/Winter grazing:
In the fall, before dormancy, cool-season plants may green up and photosynthesize
again for a short while to store additional carbohydrate reserves. It is tempting
to use pastures in the fall, because the new growth is nutritious for grazing
animals. The re-growth process uses energy reserves, which might otherwise be
used to maintain crowns and buds for next year’s tiller crop. Fall grazing may also
result in buds being trampled.
Buds and crowns may also be damaged by close grazing and trampling in the winter.
Plant should not be grazed more than 65% during winter use.
Enough litter should be left on rangelands to break the wind and collect snow. The
litter will protect plant crowns and buds from extreme cold. The collection of
snow will result in additional moisture for the plant the following spring.
If dormant crown buds survive to the following spring, they will use energy
reserves in the crown to initiate growth when soil temperatures reach 40-41
degrees.
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What about no grazing?
If plants are not grazed at all, the current year’s leaves age and die. The plant is
not stimulated to activate new buds and grow additional leaves. Dead leaf
material is not capable of photosynthesis. Old leaves cannot photosynthesize
very much. Therefore, no grazing can also result in reduced plant health and
vigor.

(Photo courtesy of Rebecca Wolenetz)
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Monitoring grazing utilization
Percent utilization is figured on the current year's forage production for an entire pasture.
Measuring and mapping-out grazing utilization over an entire pasture or pastures will provide
valuable information regarding percent utilization and livestock grazing patterns.
For example, you may find that one area of a pasture is over-utilized (ex. 80%) while another
area is utilized lightly (ex. 15%). If this pattern is consistent year to year it would indicate a
livestock distribution problem. You might need to plan and apply a conservation practice to
modify livestock distribution patterns. You may find that the entire pasture is over-utilized,
and you need to adjust stocking rates. Maybe the animals are over-utilizing certain plant
species. If so, timing of grazing may need to be adjusted, so that grazing animals will select
different plants.

(Photo courtesy of USDA-NRCS)
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Key species and key areas
Taking technical, precise measurements of use throughout an entire pasture is not
always practical, especially when monitoring utilization over large acreages.
Therefore, key species in key areas are often specifically identified and
monitored.
Just remember that you may not be seeing the big picture, when using key
species and key areas to measure use.

(Photo courtesy of USDA-NRCS)
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Key species
1. Are generally preferred by grazing animals.
2. Provide more than 15 percent of the available forage in a key grazing area.
3. Are important to the management of the plant community.
4. Are usually perennials.
(adapted from the NRCS National Range and Pasture Handbook)
Green needlegrass

(Photo from Selected North Dakota and Minnesota Range Plants)
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Key areas
1. provide a significant amount of the available forage in a grazing unit.
2. are easily grazed because of even topography, available water, etc. Note
that key areas should not be located in areas of natural congregation such as
watering sites or salt tubs
3. usually consist of one ecological site
4. may be areas of special concern
5. are usually limited to one per grazing unit.
Key areas should be selected after carefully evaluating grazing use and
considering management objectives. Key areas may need to be changed if
grazing ditribution changes.

(Photo courtesy of USDA NRCS)
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Determining % use

 Find an ungrazed key species
in a key area.
 Cut the plant off at ground
level.
 Balance the plant on your
finger to determine the 50%
weight point.
 Holding the lower portion,
snip off the upper half at the
50% weight point.
 The remaining portion is the
amount left at a 50%
utilization level.
 Use this "sample" height to
determine the average
degree of use of the key
species.

(Photo courtesy of Phillips County Range Committee)
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Plant residue
The plant residue (material) remaining after a grazing event is very important
to rangelands.
There are two types of residue that are commonly evaluated.
 Stubble
 Litter

(Photo courtesy of Rebecca Wolenetz)
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Stubble
Standing plant material is called stubble. Stubble height is evaluated to
determine percent utilization of key species.

(Photo courtesy of Ekalaka NRCS)

55

Litter
The plant material lying on the ground is called litter.
Range managers carefully observe the quantity and placement of litter on soil
surfaces. Litter is one factor used to evaluate long-term range trend and/or
range health.

(Photo courtesy of Ekalaka NRCS)
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Effects of grazing utilization on water conservation
Water is a limiting factor on western rangelands.

(Photo courtesy of USDA - Natural Resources Conservation Service)

Stubble and litter help the water cycle by:
 Slowing the velocity of water flowing over the surface of the soil.
Reduce water erosion.
 Allowing more water to infiltrate the soil surface and percolate
through the soil profile.
 Adding organic matter to the soil profile. Organic matter acts as a
sponge to capture and hold water in the soil profile.
 Shading and thus cooling the surface of the soil.
 Slowing the rate of water evaporation from the soil profile.
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Runoff

When there is enough rain to cause "runoff," grazing makes a difference!!!

Figure 3. Good ground cover means less runoff and erosion and better water use efficiency. (Adapted from R.W. Bailey and O.L.
Copeland Jr. 1961. Low flow discharges and plant cover relations on two mountain watersheds in Utah. International Association
of Science Hydrology Publications 51:267-278.)
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