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Range planning includes:
 PROBLEM IDENTIFICATION
 GOAL SETTING

 INVENTORY
 ALTERNATIVES
 MONITORING

(Photo courtesy of USDA-Natural Resources Conservation Service)
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PROBLEM IDENTIFICATION
SYMPTOMS VS. CAUSE

DEFINITIONS:
PROBLEM: 1: A question raised for consideration of solution;
2: An intricate unsettled question;
3: A source of perplexity or vexation.
CAUSE: 1: Anything producing an effect or result.
2: A person or thing acting voluntarily or involuntarily as the agent that
brings about an effect or result.
SYMPTOM: 1: A change in an organism indicative of disease or abnormality;
2: A sign or indication.
****ADDRESS THE CAUSE NOT THE SYMPTOMS****

(Photo courtesy of the USDA – Natural Resources Conservation Service)
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SOIL EROSION
There are three major types of soil erosion: wind, water and geologic. We have no control
over geologic erosion. The Grand Canyon is an example of geologic erosion.

The hay patch you plowed, packed and planted last spring is still
blowing. Why?

During a heavy rainfall event, the draws in the summer pasture start to
erode. Why?

(Photo courtesy of USDA-Natural Resources Conservation Service)
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OVERGRAZING
Overgrazing manifests itself in many ways: soil erosion, low plant vigor, low forage
production, invasion of undesirable species.

A pubescent wheatgrass field is not producing to its potential. Why?

The clayey sites in the summer pasture are dominated by prickly-pear
cactus. Why?

(Photo courtesy of Ekalaka NRCS)

5

POOR CONCEPTION RATES
Conception rates are influenced by a number of factors: breed
characteristics, animal nutrition and health, bull/cow ratios, availability of water
and the size and topographic features of pastures.

The vet came out and preg-checked the cow herd. The conception rate
was only 63%. Why?

(Photo courtesy of Rebecca Wolenetz)
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HIGH NITRATE LEVELS IN WELL WATER
Sources of nitrates include commercial fertilizers, animal wastes and natural
geologic material (ex. coal veins).
You recently sent in a water sample. The lab results confirm high
nitrate levels. Why is the well contaminated?
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DEFINITION OF A GOAL:
aim; purpose; planned destination

WHY ARE GOALS IMPORTANT?
“YOU CAN’T GET ANYWHERE IF YOU DON’T KNOW WHERE YOU ARE GOING OR HOW
TO GET THERE!!!”

Goal setting is a critical component of successful resource planning.

REMEMBER..
 Goals need to be realistic & achievable.
 Goals are easier to achieve if accepted by everyone involved.
 Both long term (10-50 years) and short term (1-5 years) goals
should be considered.
 Goals are limited by land and economic resources.
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RESOURCE INVENTORY
A resource inventory accurately documents natural resource conditions and
trends, existing natural and artificial features and economic and social
considerations. This information is critical to the planning and decision making
processes. Ultimately, over time, inventories serve as "baselines" to evaluate
the success or failure of plans.

(Photo courtesy of Rebecca Wolenetz)
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PLAN MAPS
A plan map is an important component of a resource inventory. The map
provides a "big picture" of the resources.

Field 1
472 AC
Rangeland

CI# 2,2a

2N

55E 56E

29

30

28

Field 2
546 AC
Rangeland

CI #
1, 1
a

Field 3
787 AC
Rangeland

31

32

2N

Field 4
141 AC
Rangeland

CI# 4,4a,4b
CI# 3,3a

Field 5
85 AC
Rangeland

33

Field 6
98 AC
Rangeland

MEDIAS
A variety of medias can be used to create a plan map.
EXAMPLES INCLUDE:
 USGS Quad maps (topographic map)
 NRCS Soil Survey maps
 aerial photographs
 ARCVIEW
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USGS Quad maps (topographic maps)
USGS Quad maps are mapped, edited and published by the Geological
Survey. Although these maps may have different scales, many versions are scaled
at 1:24,000. At this scale, 1 mile = 2.65 inches. Topographic maps consist of basic
landscape features and contour lines indicating elevation changes, typically of 20
Feet. If the contour lines are space close together, the elevation is changing
rapidly. If the lines are space far apart, the topography is fairly flat. Note that
the topographic map shown below does not have aerial photography as a
background.

6
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NRCS Soil Survey Maps
Soil Survey Maps were mapped, edited and published by USDA-NRCS. Soil
maps delineate changes in soil types across a landscape. They are valuable
references for understanding the productive potential of a farm or ranch, and for
helping people select construction sites, etc. Soils are commonly mapped at a
scale of 1:24,000 or 1 mile = 2.65 inches.
A soils map will list soils by symbol. It is important to obtain a map legend so
that you can understand how to interpret the symbols. If your county has a
published soil survey, you may be able to obtain a copy at your local NRCS office.
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Aerial photography
There are different sources for obtaining aerial photographs. Aerial
photographs provide an actual picture of a landscape. The picture is taken from a
plane. The aerial photographs that you find in NRCS and FSA offices are usually
scaled at 4 inches to 1 mile or 8 inches to 1 mile. When you first look at aerial
photographs it may be difficult to recognize the differences between ridges and
draws. If you look at a photo under a stereograph, you will get a better idea
dimensionally of how the topography lies.

Clear Mylar overlays can be used with aerial photography to illustrate problem
areas, planned range improvements and management practices, without adding
additional "clutter" to the original plan map. Waterproof, fine-point markers
should be used to draw features onto the Mylar.
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ARCVIEW
Arcview, ArcGIS and similar computer programs generate custom maps.
The maps use a variety of media and are often layered. For example, you could
bring up an aerial photograph of your farm/ranch, draw in the boundaries, and
overlay the soils information, water facilities, fences, etc. The end product is a
professional-looking map that you can print at home or in the office.
Arcview can also incorporate GPS technology. You can GPS the perimeter of
a weed infestation, download the information from the GPS into Arcview and add
that data to the map. Obviously, there are some great applications for this
program.
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PLAN MAPS SHOULD IDENTIFY:

1.ECOLOGICAL SITES
2.SIMILARITY INDEXES
3.NATURAL RESOURCE TRENDS
4.LIVESTOCK USE LEVELS
5.LIVESTOCK DISTRIBUTION PATTERN
6.NATURAL FEATURES: COULEES, STREAMS, CUTBANKS,
NATURAL BOUNDARIES
7.ARTIFICIAL FEATURES: FENCES, TRAILS, WATER, SALT &
BUILDINGS

15

MAP SCALES
Maps come in many different sizes (scales). Map distances or scales are often
expressed in inches to the mile. For example, an aerial photograph might have a
scale of 4 inches to 1 mile. A soil map may have a scale of 2.65 inches to 1 mile.
Always check the scale of your map, which is usually located at the bottom of the
map.

1

0

1 Miles
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MAKING YOUR OWN MAP
Say that you would like to make a plan map of your place when you get home
from Range Days. If you go to your county courthouse or to one of your local
natural resource agency offices, you will find many different kinds of map medias
available. BLM maps, Forest Service maps, aerial photographs, NRCS soil maps,
USGS topographic maps, ownership maps.
You decide to use a USGS topographic map for your planning efforts. Since
topographic or quad maps are very detailed they are printed at a larger scale (so
that you can see the details). A larger scale means that there are less acres on
one map.
A large scale map of an entire county would be absolutely huge! Not feasible to
use by any means. Therefore, the county area is broken down into smaller map
units. For example, there might be 80 USGS topographic maps to cover the land
area for one county. Each map is identified with a name, for example, Blacktail
Creek. There is a legend that identifies which Townships, Ranges and Sections
are on the Blacktail Creek map.
If you provide a legal description, employees can determine from the legend
which topographic map you need to look at. The same is true for soils maps and
aerial photos.
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LEGAL LAND UNIT DESCRIPTIONS
If you look at a map of your county, you will find that it is legally divided into
Townships, Ranges and Sections.
This is an example of a legal land unit description.
Township 2 North, Range 55 East, Section 18

TOWNSHIPS:
Townships identify the horizontal position on a map. Townships are designated
as either North or South.
Townships consist of 36 sections of land, numbered right to left and top to
bottom. Section #1 would be in the upper right-hand corner of a township.
Section 36 would be in the lower right-hand corner. Since the dimensions of a
section are 1 mile wide by 1 mile long, a township would be six miles wide by six
miles long. There would be 23, 040 acres in a township and 1,003, 622 square
feet.
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RANGES:
Ranges identify the vertical position on the map. Each range is the width of a
Township, which would be six miles wide. A range runs lengthwise through the
county. Ranges are designated as either east or west.
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QUADRANTS AND FURTHER DIVISIONS:
Each section is further divided into quadrants A, B, C, D. Each Quadrant is
divided four times. A legal description within a section might read…the west ½ of
the NW ¼ of quadrant A in Section 8, Range 55 East, Township 2 North.
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D

19

MAP LEGENDS
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RANGE IMPROVEMENT PRACTICES
Range improvement practices are planning alternatives used to improve or
restore forage resources on rangelands. Goals, time, labor, economic constraints
and natural resource conditions are considerations when selecting and planning
range improvements.
Remember that practices applied to rangeland must benefit the physiological
needs of the key plants to be considered a true range improvement.

(Photo courtesy of the Phillips County Range Committee)
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CATEGORIES OF RANGE IMPROVEMENT PRACTICES:

1. VEGETATIVE MANAGEMENT PRACTICES
 Proper grazing use
 Planned grazing systems

These practices directly influence vigor, growth and use of range

plants.

2. FACILITATING PRACTICES
 Stockwater development
 Fencing
 Salting
 Herding

These practices are applied with vegetative management practices
to control and influence the movements of grazing animals.

3. ACCELERATING PRACTICES
 Brush management
 Weed management
 Mechanical range renovation
 Prescribed burning
 Fertilizing
 Range seeding
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These practices are applied with vegetative management practices

to achieve rapid changes in species composition and forage production.
PROPER GRAZING USE
Grazing use serves as a reference to evaluate the effects of grazing
systems on desired plant communities.
HOW ARE PLANTS AFFECTED BY GRAZING USE?
Repeated overgrazing will remove plant leaves and reduce root growth. Plants need green
leaf material in order to photosynthesize. The products of photosynthesis (plant food) are
allocated to both shoots and roots. If greater than 50% of the leaf material of perennial
grasses is removed, root growth is reduced. In fact, utilization of 80-90% of leaf tissue stops
grass root growth for 12-18 days. Therefore, grass roots are larger and healthier on well
managed rangelands. Heavy utilization levels (>75%) also reduce the ability of grass shoots
(tillers) to re-grow.

(Photo from a Canadian research station showing grass root growth in response to clipping)
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MONITORING GRAZING UTILIZATION
Percent utilization is figured on the current year's forage production for the entire
pasture. Measuring and mapping-out grazing utilization over an entire pasture or pastures will
provide valuable information regarding % utilization and also 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 or stocking density may need to be adjusted, so
that grazing animals will not be as selective.

(Photo courtesy of the USDA-Natural Resources Conservation Service)

24

KEY SPECIES AND KEY AREAS
Taking technical/precise measurements of use throughout an entire pasture is not
always very 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)

(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.
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Determining % use

 Find an un-grazed 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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PLANNED GRAZING SYSTEMS:
GRAZING SYSTEM: A grazing system is the arrangement of grazing and nongrazing periods during a grazing season.

NOTE:
 A grazing system is only one management tool and cannot substitute
for good livestock and forage management. Even well-designed
grazing systems can fail when managed poorly.
 Grazing systems must be tailored to fit the package of resources you
are working with.
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A good grazing system....
1. Fulfills the producer’s natural resource goals, as well as his/her goals for livestock
and wildlife production.
2. Maintains or improves range health by promoting vigor, production and
reproduction and seedling establishment of the key desirable species.
3. Increases grazing capacity and efficiency without harming the resources.
4. Provides grazing animals with a constant forage supply throughout the grazing
season.
5. Incorporates flexibility and practicality to meet the ever-changing needs of the
producer and the resources.

(Photo courtesy of the USDA-Natural Resources Conservation Service)
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There are many different grazing systems. Grazing systems can be

grouped into two basic categories:
1) CONTINUOUS
2) ROTATIONAL

CONTINUOUS GRAZING SYSTEMS
1. Yearlong Seasonal Grazing
 Pastures are grazed continuously throughout the entire grazing
season year after year.

YEAR

ALL PASTURES
(ALL)

June through September

Continuous, yearlong seasonal grazing has few advantages in respect to
rangeland health.
In a yearlong seasonal grazing system, grazing animal preferences
and natural distribution patterns often create resource problems in
areas of pastures where animals congregate, such as watering sources.
This system is dependent upon stocking rates and water distribution.
If stocking rates are well balanced to the resources, and water is
ideally located, this system can work.
Continuous grazing requires minimal labor and inputs (fences, water
developments. etc.). Sometimes this grazing system is the only option
where water is difficult to develop and limits the ability of a producer to
divide pastures with fences. Continuous grazing systems promote high
animal performance 2.
because
Repeated
livestockSeasonal
are able toGrazing
selectively graze.
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 Pastures are grazed at the same specific time in the grazing
season year after year.
YEAR
2000
2001
2002

PAST. 1
June
June
June

PAST. 2
July
July
July

PAST. 3
August
August
August

PAST. 4
September
September
September

A repeated seasonal grazing system incorporates rest (non-use),
but does not consider the importance of grazing deferment to range
plant health. For example, if a palatable cool-season plant in Pasture 2
is grazed each year in July, the developing seedhead may be grazed off
every year, preventing the plant from producing seed.
A repeated seasonal grazing system is easy to implement because
the rigidity of the system eliminates much of the on-site decision
making. This type of grazing system requires more pastures, and
watering facilities. Animal performance will be high, but associated
costs will be higher.
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ROTATIONAL GRAZING SYSTEMS

ROTATION: the movement of livestock from one pasture to another on a
scheduled basis.
Grazing rotations provide plants with periods of non-use during the growing
season.

ROTATIONAL GRAZING SYSTEMS USED IN MONTANA:
 COMPLEMENTARY
 DEFERRED
 RESTED
 INTENSIVE
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1.

COMPLEMENTARY

Complementary grazing systems utilize a variety of forage resources to
balance and extend the grazing season.

EXAMPLE OF A COMPLEMENTARY GRAZING SYSTEM:
SPRING GRAZING:
Crested wheatgrass
or
Smooth bromegrass

FALL GRAZING:
Russian wildrye
or
Altai wildrye

SUMMER GRAZING:
Native range:
Ex. Western wheatgrass, Green needlegrass, Needle and
thread, Little bluestem, etc.

Crested wheatgrass and Russian wildrye are cool season species commonly
utilized for early spring and late fall grazing. Switchgrass is an example of a
warm season grass that can be used as supplemental forage in late summer. These
"complementary" species are usually fenced separately and then incorporated in
the grazing rotation and provide rest to native range plants during critical periods
in their growth cycle.
Cool season species such as crested wheatgrass and smooth bromegrass
begin growing early in the spring, before most native plants break winter
dormancy. These plants provide grazing animals with AUMs early in the season,
giving slower growing native plants the opportunity to develop leaves and begin
manufacturing food before a grazing event. Native, warm season range plants also
need opportunities to grow and produce seed. Complementary forages, such as
Russian wildrye or switchgrass can be utilized late in the season, while warm
season pastures are rested.
35

A fall complementary grazing system may also benefit the nutrition of
grazing animals. Late in the season, cool season grasses lose much of their
nutritional value, while the nutritional requirements of a lactating grazing animal
are still high. Some complementary forage species, such as Russian wildrye, keep
their forage value into the fall and can be used to maintain the condition of
grazing animals.
Complementary grazing systems require several pastures and additional
management (monitoring/labor). Over time introduced stands will need to be
maintained and/or improved.

(Photo courtesy of Rebecca Wolenetz)
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2.

DEFERRED

Deferred grazing systems provide for one or more pastures to be rested
each grazing season until key desirable species have completed most of their
annual growth and have set mature seed.
Deferred systems require two or more pastures so different
pastures can be deferred each year.
YEAR

PAST. 1

PAST. 2

PAST. 3

PAST. 4

2000

June

July

August

September

2001

July

August

September June

2002

August

September June

2003

September June

2004

Start cycle over...

July

July
August

In deferred grazing systems, no annual forage is left un-harvested.

A deferred grazing system increases seed production, enhances seedling
establishment and decreases spring-time trampling and defoliation.
A moderate stocking rate should be utilized in a deferred grazing system.
With moderate stocking, good animal performance is expected (equivalent to
continuous systems).
Deferred grazing systems require several pastures, and more management
(monitoring/planning). Labor requirements are moderate.
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3. RESTED
This system incorporates a full year of rest for one or more pastures each year.
The cycle of rest is repeated on a regular basis. Within a cycle, the rest is
rotated between pastures. Therefore, each year a different field is rested. In a
four pasture scenario a quarter of the rangeland is rested each year. The rotation
of the remaining grazing units is based on critical plant growth stages.
YEAR

PAST. 1

PAST. 2

PAST. 3

PAST. 4

2000

Spring

Summer

Fall

Rest

2001

Summer

Fall

Rest

Spring

2002

Fall

Rest

Spring

Summer

2003

Rest

Spring

Summer

Fall

2004

Start cycle over...

Some annual forage is left unharvested each year. Benefits include seed
production and establishment of new plants. This system enhances wildlife habitat.

A rest rotation grazing system requires more pastures, water facilities,
and management (planning/labor).

(Rested pasture in Carter County - photo courtesy of Ekalaka NRCS)
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4. INTENSIVE:
Intensive grazing systems utilize high stocking densities to minimize
selective grazing on preferred species.
Time Controlled grazing is one example of an intensive grazing system
that is being applied in Montana. This rotational system requires a minimum
of seven pastures, adequate water facilities and high levels of management,
time and labor.
Plant growth rates are an important consideration when applying time
controlled grazing. Careful, continuous monitoring is essential. When plants
grow fast, the livestock are rotated rapidly. For example, livestock might be
moved to a new pasture every 2-5 days. When plant growth slows, the
rotations also slow (every 4-10 days). As a rule, plants grow rapidly in the
spring and early summer. In late summer and early fall, plant growth is slow.
Plant growth also influences the grazing interval. During rapid plant
growth, plants will need approximately 30 days to recover before another
grazing event. Sixty days are necessary when plant growth slows.

(This grazing unit has been cross-fenced into 7 pastures to facilitate time controlled grazing.)
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DESIGN YOUR OWN GRAZING SYSTEM:
SCENARIO:
There are three pastures available for the growing season (May 15 September 15).
Pasture 1 - 1000 Acres, .2 AUMs/AC.
Pasture 2 - 536 Acres, .28 AUMs/AC.
Pasture 3 - 567 Acres; .3 AUMs/AC.
You want to run 130 cow/calf pairs. The key species for all pastures is
green needlegrass (seed matures in late June to early July).
(Photo courtesy of USDA - NRCS)
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FACILITATING PRACTICES
STOCKWATER DEVELOPMENT:
Stockwater development is the most commonly used facilitating practice. Well-planned
stockwater developments may improve rangeland health and increase stocking rates by
improving forage utilization and livestock distribution. Increasing the availability of fresh
water will also maximize livestock gains. There are many considerations when planning
stockwater developments.

(Photo courtesy of the USDA-Natural Resources Conservation Service)

LOCATION OF WATER: The location of stockwater influences livestock movement, distribution and
concentration patterns. If an inventory reveals that livestock are not grazing some areas of a pasture,
or that utilization levels are not even, the location of water sources may be the actual problem.
DISTANCE TO WATER: The distance that livestock should travel to water varies with the topography
or terrain.
Rough terrain (extremely steep)..................1/2 mile
Level or relatively smooth terrain...............

1 mile
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QUALITY AND QUANTITY: The quality and quantity of water also need to be considered. Stockwater
should be clean and fresh to maximize animal performance. Daily water requirements vary with
temperature, forage maturity and salt consumption.

GENERAL GUIDELINES FOR WATER QUANTITY:
Animal

Water requirement
(Gallons/Day)

Horses
Beef Cattle
Sheep
Elk
Deer
Antelope

15 to 20
15 to 30
1½ to 3
3 to 6
1 to 1 ½
1 to 1 ½

WATER STORAGE: Water storage is factored into the design of water developments. There
should be enough water in reserve to meet livestock requirements for three days. This
guarantees that livestock will have water even if the supply is temporarily interrupted.
WATERING SYSTEMS: There are many types of livestock watering systems. Examples
include: dams, pits, tanks, spring developments, wells and pipelines. Each system should be
designed with consideration to management objectives, dependability, quantity, quality,
livestock distribution and animal performance.
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FENCING:
Fences enhance grazing management by controlling livestock distribution. Types of fence
will vary depending on the class of livestock and the producer's goals. Fencing alternatives
include barbed wire, woven wire, suspension, buck and pole, temporary electric and permanent
electric.
LOCATION OF FENCES:

EXISTING FENCES:
Most fences in use today were designed properly with regard to topography, water
distribution, animal management and maintenance. Other fences were designed poorly, perhaps
because of legal boundaries, changes in management or difficult terrain. These fences often
become problems. For example, a fence located on an extremely sandy hill may result in erosion
when livestock trail up and down that line.

NEW FENCES:
When planning a new fenceline remember to consider planning objectives, livestock
behavior, vegetation and topography. Ideally, similar vegetation and topography should be
fenced together as a grazing unit. This practice promotes even patterns of livestock
distribution and forage utilization. Uniformity of vegetation and topography is especially
important when designing intensive grazing systems.

PASTURE SIZE:
Consideration should also be given to pasture size. Pastures should be divided evenly
according to carrying capacity. Grazing systems are easier to design and implement when the
carrying capacity of individual pastures is relatively equal.

SALT AND MINERAL:
Salt and mineral are used to influence grazing distribution. These supplements should not
be located near water sources. Strategically located salt and mineral can be used to improve
livestock distribution and forage utilization within a grazing unit. Livestock patterns can be
altered by gradually moving salt and mineral from one location to the next.
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HERDING:
Herding can be an effective tool to distribute grazing animals throughout a pasture.
However, this practice is time consuming and, therefore, not applicable to every operation.

(Photo courtesy of USDA-NRCS)
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ACCELERATING PRACTICES
BRUSH MANAGEMENT
Brush species, such as big sagebrush,
Rocky Mountain juniper and western
snowberry, are a common component of
the species composition of Montana
rangelands.
However, if the brush canopy is too
dense, other range plants occupying the
same site have a difficult time competing
for sunlight, nutrients and water.
Consequently, rangeland health and
productivity declines.
(Photo

There are a number of techniques used to control dense stands of
brush including:
1.
2.
3.
4.

chemical applications
mechanical treatments
fire
grazing management

Key considerations in brush control are economics, soils, brush
species and topography. Control methods are not recommended unless the
canopy cover of a brush species is greater than 20%.
Proper grazing management is necessary after applying brush control
practices. Grazing should be deferred during the growing season for two
years following the practice so that desirable forage species have an
opportunity to recover.
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WEED MANAGEMENT
Weeds are a serious economic and ecological concern to Montana’s rangeland.
Healthy rangelands are key to controlling the spread of weeds. This is because
vigorous range plants can compete with many weedy species for space, light, water
and nutrients. Unfortunately, some noxious weeds will occupy a site regardless of
management.
DISTRIBUTION OF PLANTS AND ROOTS WITHIN A HEALTHY RANGE SITE

Weedy species reproduce rapidly and often infest an entire ranch in
just a few years. Therefore, early identification and management of these
species is critical.
Weeds can be managed by biological and chemical control methods.
Many insect species are available for biological control of noxious weeds
such as leafy spurge and spotted knapweed. Sheep and goats utilize
noxious weeds and provide another means of control. Biological agents
function to restrict but not eradicate weedy species. The maximum level
of control is achieved slowly over a number of years.
Chemicals are also used to manage weed populations, and can control
and even eliminate some weedy species over a relatively short period of
time. However, on large acreages, chemicals are generally cost prohibitive.
Remember, healthy rangelands are key to long-term weed suppression.
46

MECHANICAL RANGE RENOVATION
Techniques: 1) scalping, 2) ripping, 3) pitting, 4) waterspreading and 5) interseeding are
examples of mechanical range renovation techniques. These practices all enhance water
conservation on rangelands.

SCALPING, RIPPING, PITTING
Disadvantages: include high fuel, time and labor costs.
Benefits: are generally short term.
When range condition decreases plants such as blue grama, buffalograss and
dense clubmoss often increase in the species composition of a range site. These species
form “mats” along the ground surface that prevent water infiltration.
Scalping, ripping and pitting enhance these range sites by disturbing the soil
surface to a depth of three to six inches. After renovation, more water can penetrate
the soil surface, resulting in increased water retention, less runoff and, therefore, less
soil erosion. Water conservation positively influences forage production and quality.
The disturbance will decrease the percentage of “mat” forming plants in the
species composition. There will be more sunlight, water and nutrients available to other
rangeland plants. Rhizomatous grasses, such as western wheatgrass, often respond very
well to a mechanical treatment.

(Photo courtesy of Ekalaka NRCS – Harrowing on sandy/shallow rangeland in Carter County)
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WATERSPREADING AND INTERSEEDING
Waterspreading utilizes dikes, dams or ditches to divert water
from natural drainages on to the surrounding rangeland. This practice
increases forage production, reduces erosion and controls flooding.
Waterspreading is generally applied to flat, low lying rangeland with high
forage production potential.
Interseeding is applicable on sandy range sites where soil is prone
to erosion and conventional seedbed preparation is not feasible. This
practice is used to modify, not replace, the existing species composition.
Before seeding, an implement is used to create furrows and
remove existing vegetation. Native species with high forage production
are chosen for interseeding range sites. Grazing should be deferred for
two years or until seedlings are successfully established.

PRESCRIBED BURNING:
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PRESCRIBED BURNING
Burning is the oldest renovation technique used to improve rangelands.
Burning is widely applicable and can be implemented with minimal costs.
Benefits: increased forage palatability, improved forage utilization and livestock
distribution, increased soil nutrient availability and control of undesirable plant species.
Disadvantages: The disadvantage of burning is the risk to other natural resources,
human life and property.

Because of these risks, burning consultants are often hired to plan and
implement prescribed burns. When a consultant is necessary, the costs
associated with prescribed burning increase.

(Photo courtesy of Ekalaka NRCS)

Topography, weather, amount of fuel, erosion potential and wildlife
need to be considered before burning is applied to rangelands.
Burning is often applied to rangelands infested with undesirable plant
species. Big sagebrush and other woody, non-sprouting plants are effectively
removed by fire, whereas plants with deep rhizomes or taproots (silver
sagebrush) are able to regenerate under the soil and re-establish. Burning is
also used to renovate old, rank stands of grasses and legumes.
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FERTILIZING
Low soil fertility results in poor forage production, changes in
species composition and plants with low nutritive values. Fertilizers are
often utilized to correct these deficiencies.
Nitrogen is the major limiting factor on most rangelands, followed
by phosphorus. The use of fertilizer is only feasible if the benefit
gained is greater than the costs.
Benefits include: increased forage and livestock production, increased
forage quality, better livestock distribution and increased root growth.

Disadvantages include: costs, the potential for an increase in weedy
species, increased palatability of poisonous plants and possible groundwater
contamination.

Plant response to fertilizer is directly proportional to the
availability of soil water. Therefore, the response will be greater in
areas of high rainfall or during a wet year. Cool season plants respond
more positively to range fertilization and benefit most from late fall
applications.
After applying fertilizer, grazing must be managed carefully to
prevent livestock from overusing these lush areas.
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RANGE SEEDING
Range seeding should not be considered
a substitute for good range management.
Rangelands should only be re-seeded when
range condition is poor and desirable native
species have been entirely eliminated.
Seeding is especially beneficial on old farm
fields, rangelands infested with brush, high
potential-low production sites, and critical
erosion areas. This technique has proven
most successful on sites with good soil, level
topography and few physical obstacles.
Species seeded must be well adapted
to the site. Many plant characteristics need
to be considered including drought tolerance,
soil texture adaptation, ease of
establishment,
longevity and species origin. Management
objectives must also be considered in the
selection process. Mixtures of species are
often less risky, higher yielding, and provide
for multiple use. Perennial grasses and
legumes are the most common choice for
range seedings.

Seedbed preparation is critical to the success of range seedings. Ideal seedbeds are
firm (packed), free of clods and weed free.
Range seedings should occur before the growing season starts or in late fall, if
favorable moisture condition exist. Grass and legume mixtures are usually seeded in the
spring of the year. Species such as western wheatgrass must be seeded in the fall to ensure
a vernalization process that will let the seed germinate in the spring.
Each species must be seeded at the proper seeding rate to ensure a good stand.
Seeding rates are based on the purity and germination rates of the seed. To maximize both
emergence and establishment a moderate seeding rate is recommended. Drills or
broadcasters can be used to seed rangelands. Drills work best when a good seedbed has
been prepared. The ideal drilling depth for most species is 1/4 to 3/4 inches and depends on
seed size. Row spacing should be 7 to 14 inches. Broadcasting is most successful in rough
terrain where conventional drilling is impractical.
New seedings need toWHAT
be monitored
carefully to evaluate the success of the stand.
IS MONITORING?
Grazing should be deferred for two growing seasons.
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WHAT IS MONITORING?
Monitoring captures and documents changes in resource conditions and
trends over time, and confirms whether or not current management practices are
meeting management objectives.

(Photo courtesy of USDA – Natural Resources Conservation Service)

TYPES OF MONITORING:
 BASELINE
 TREND


IMPLEMENTATION

 UTILIZATION
 EFFECTIVENESS
 AND COMPLIANCE
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COMPREHENSIVE MONITORING
Some types of monitoring are comprehensive and will require more time to
implement and maintain. For example, people spend one or two days monitoring
and mapping utilization levels on all pastures at the end of the grazing season each
year.

(Photo courtesy of Ekalaka NRCS)

MONITORING FOR SPECIFIC OBJECTIVES
Monitoring for specific objectives is generally faster and easier. For
example: What is the percent use on western wheatgrass in Pasture 1 on June
15th? This "informal" monitoring, conducted on a day to day or week by week basis
throughout the grazing season, also provides valuable information.
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TIME REQUIREMENT
Overall, compiling and interpreting the information collected in the
monitoring process will be the largest time requirement involved in monitoring.

DETERMINING WHAT TO MONITOR:
Management objectives will determine what plant, soil, animal and water attributes
are considered in the monitoring process.

RESOURCE ATTRIBUTES:
 PLANT GROWTH RATES
 TURN-IN/TURN-OUT DATES
 PERCENT USE OF KEY PLANTS
 POUNDS OF FORAGE PRODUCED
 INSECT DAMAGE
 CLIMATIC CONDITIONS

 POISONOUS PLANTS
 PERCENT BARE GROUND
 AMOUNT OF LITTER ON THE SOIL SURFACE
 SOIL EROSION
 RECREATIONAL IMPACTS
 LIVESTOCK CONDITION
 WILDLIFE SIGHTINGS
 STREAMBANK STABILITY
 WATER TURBIDITY
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SELECTING A MONITORING LOCATION
Choosing the right location to monitor is fundamental to the success of any
monitoring system. At least one monitoring site should be established in a "key
area" in each grazing unit or pasture.
KEY AREAS
Key areas consist of specific ecological sites or groups of sites that are
similar in vegetation, soils, range condition, topography and management.

(Photo courtesy of USDA-Natural Resources Conservation Service)

Key areas in uplands and riparian areas should be considered sites for monitoring.
Limit the number of sites so that yearly sampling and monitoring is feasible.
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SITE DOCUMENTATION
Be sure to document why the site was chosen and record the location for
future reference.
The location of monitoring sites can be permanently marked (rebar, bolts,
stakes, etc.), or documented with reference photographs.

(Photo courtesy of Ekalaka NRCS)
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MONITORING TECHNIQES
There are six monitoring techniques officially endorsed by the MONTANA
RANGELAND MONITORING PROGRAM:

1. KEEPING A DAILY JOURNAL
2. ESTIMATING GRASS UTILIZATION WITH PHOTO
GUIDES
3. MEASURING RESIDUAL STUBBLE HEIGHT OF GRASSES
AFTER GRAZING

4. MAPPING UTILIZATION
5. ESTIMATING STREAMBANK DISTURBANCE
6. TAKING PHOTOGRAPHS AT PERMANENT LOCATIONS
(REPEAT PHOTOGRAPHY)

REMEMBER…
Monitoring techniques can and should be tailored to meet management
objectives.
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TIMING
The timing of monitoring also depends on management objectives and can
occur annually, seasonally, at the same date or plant stage each year, or at the end
of the grazing season.

SOURCES OF TECHNICAL ASSISTANCE:
For additional assistance or information on rangeland monitoring contact
your local NRCS, MSU Extension Service, DNRC, Bureau of Land Management or
U.S. Forest Service offices.
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