Forestry and Natural Resources

Unit 6:  Vegetation Resources

Unit 6: Vegetation Resources

Lesson 2:  Rangelands
Duration:  Two Hours

Students will be able to

1. Identify the seven major categories of rangelands.

2. Describe why rangelands are important to plants, animals, humans, and the atmosphere.

3. Define the three classes of rangeland vegetation.  

4. Explain the concepts of rangeland conservation and restoration. 

Suggested Activities:

6.2A
Rangeland History:  Students investigate the history of grazing in California.  Through a series of maps they describe how the primary grazing areas of California in the 17th, 18th, and 19th century.

6.2B
Carrying Capacity Evaluation:  Students conduct an experiment in which they determine the carrying capacity of a section of rangeland.  They collect and identify the species that make up the flora of the rangeland and identify all the animals that use the rangeland as their habitat.  The students then describe the methods that must be utilized to maintain or improve the balance of nature of the land

Teaching Outline:

I.
Rangelands

A.
What are Rangelands?

1.
Rangelands have characteristic vegetation (grasses, forbs, and shrubs) that offer forage for free ranging domestic and native animals.  There are seven major categories of vegetation that provide most of the world’s grazing land.

a.
Grasslands:  occur mainly in temperate areas and consist of a mixture of grasses and forbs; shrubs and trees are rare.  Annual precipitation falls in the range of 25 to 75cm.  Grasslands such as those of the Great Plains represent the richest and most productive grazing ground in the world.  Grasslands are used for crops in mild, nutrient rich locations, and for grazing in more arid situations. 

b.
Desert Shrublands:  make up the largest area of the world’s rangelands and are characterized by an arid climate (less than 10” annually), poor soils, and sparse vegetation dominated by low growing shrubs. 

c.
Temperate Forests: include both evergreen-needle and broadleaf-deciduous and broadleaf-evergreen trees.  Naturally open stands or those that have been cleared by cutting support a considerable amount of grazing animals.

d.
Shrub-Woodlands:  (TM p 17) occur in the same annual rainfall belt as grasslands, but low growing trees and dense shrubs are the dominants.  These areas may not have as frequent a fire interval as the grasslands owing to fire suppression, therefore woody species are allowed to gain a foothold.

e.
Tropical Savannas:  occur  in Africa and are characterized by a mixture of grasses, forbs, shrubs, and scattered trees.  The crop yield potential is usually low because of poor nutrient availability or water limitations.

f.
Tropical Forests:  have long growing seasons with abundant light and high temperatures with little fluctuation.  Tropical forests provide little in the way of herbaceous vegetation though due to their dense canopies and the low nutrient content of their soils.  

g.
Tundra:  vegetation can be found in polar areas in the arctic or as subalpine meadows of high mountain elevations.  Arctic tundra is utilized by wild fauna whereas subalpine meadows may also be grazed upon by livestock.

2.
Rangelands are valuable because they supply wood products, water, energy, wildlife, minerals and recreational opportunities.  Rangelands also store and release carbon into the food chain, scrub the atmosphere of greenhouse gases, and maintain soil structure and porosity.  Rangelands also provide less tangible values such as beautiful scenery, wildland habitat, and open space.

3.
Rangelands in the United States occupy about 29% of the total land area.  Most of this is short grass prairies in the arid and semi-arid western half of the country (TM p 18).

a.
Rangeland Resources:  more than half of the rangelands in the United States are privately owned, 43% are owned by the federal government, and the rest by state and local governments.  The privately owned lands are almost solely used for grazing.  

i.
Federal Government (BLM and USFS):  manage the public lands under the principle of multiple use.  In addition to grazing, the lands are used for wildlife conservation, recreation, mining, energy resource development, soil conservation, and watershed protection.

ii.
Grazing:  about 75% of US public and privately owned land is grazed by livestock during each year.  Rangelands only provide about 16% of the total forage fed to livestock prior to slaughter.  Most cattle only graze on rangeland until they mature.  However, consumer desire for low fat meats is leading to an increase in range-fed livestock rather than feedlot raised livestock.

b.
Rangeland Condition:  refers to the current state or condition of vegetation of a range site in relation to the potential natural community; how close is a particular rangeland to its productive potential?

i.
General Classifications:  of rangelands are listed as excellent, good, fair, and poor.  The classifications make comparisons between a sites existing vegetation and what the site could support if natural plant succession progressed unimpeded through time.  An ‘excellent’ rating implies that a site closely resembles it’s natural potential.

ii.
Status:  Rangelands were severely abused in the late 1800s and early 1900s; soil and vegetation degradation were the principal agents. The lands in the arid west were hit hard by plowing and cultivation.  However, U.S. rangelands overall may be in their best condition this century.  BLM data indicate that acreage in the combined category of ‘excellent’ and ‘good’ has doubled between 1936 and 1989; the ‘poor’ category has decreased by 50%. 

B.
Physical and Biological Characteristics:

1.
The vegetation of rangelands is mostly grasses, grass-like plants (sedges and rushes), forbs, and shrubs.  This forage supplies food and energy to both domesticated and wild animals.

a.
The basal zone of a rangeland plant is the lowermost portion of the leaf and is critical for replacing any lost biomass.  A leaf tip can potentially be nibbled indefinitely or longer as long as the basal zone is not destroyed.

b.
The metabolic reserve is the lower 50% of a plant shoot that provides the minimum amount of photosynthesis needed to manufacture foods for the roots.  The roots may reach to a depth of 2m and supply nutrients that are critical to plants weathering drought or severe grazing pressure. When over grazed, the herbivores bite into the metabolic reserve, killing the root system and exposing the site to erosion.

c.
Rangeland Vegetation Classes:

i.
Decreasers:  are highly nutritious, palatable plants that decrease under moderate pressure.  Examples include little bluestem, blue grammawheat grass, and buffalo grass.

ii.
Increasers:  are less palatable but still highly nutritious climax species that may increase if an area is heavily grazed.  The incease is a result of lowered competition with the decreasers.

iii.
Invaders:  are low in nutritional value and are not desirable for grazing animals.  These plants may be poisonous, or posses indigestible, even harmful spines thorns, or hairs.  Invaders are typically annual plants that thrive best under sunlight intensities above 2% of full sunlight.  These tap-rooted plants are not effective soil binders.

2.
Native Vs Exotic Species

a.
Woody, low-value shrubs such as mesquite, sagebrush, and juniper often invade overgrazed rangelands.  These shrubs compete with range grasses for nutrients, moisture, and sunlight.  Aggressive invasions by woody plants can lower the livestock carrying capacity of a range site.

b.
The climax communities of grasslands can compete successfully with invaders for sunlight and limited nutrients with their deep, fibrous root systems.  A short fire interval is important to maintain the native grass-for floristic composition.

c.
Controlled burning duplicates the natural fire regime that dominated the pre-settlement landscape.  The positive contributions of controlled burning include:

i.
Encourages the growth of valuable forage plants.

ii.
Creates a more uniform distribution of grazing livestock. 

iii.
Increases the protein content and palatability of the plants.

C.
Range Management and Conservation:  

1.
Grazing:  estimates of the rangeland carrying capacity is used to manage the numbers and kinds of animals grazing the rangleand to avoid or prohibit rangeland degradation.

a.
Continuous Grazing:  livestock are allowed to graze in a pasture continuously throughout the grazing season.

i.
The more palatable and nutritious plants lose nutritional value and vitality.

ii.
A mosaic is created of overgrazed and under-grazed patches

b.
Deferred Grazing:  involves the temporary removal of fields from grazing use.

i.
Grazing may be deferred in a given field for up to two years of a six year period.  Non-grazed field vegetation are allowed to mature before livestock are permitted to graze.

ii.
Deferred Grazing increases the size, density, weight, vitality, reproductive capacity and nutritional value of forage species.

2.
Range Restoration:  of all the major vegetational types in North America, grassland has changed the most in the past two centuries.  Currently 55 grassland species are listed as threatened or endangered and more than 700 others are candidates for listing.  Restoration activities are used to mitigate vegetation and habitat degradation.

a.
Seed Bed Preparation:  includes controlled burning methods, mechanical removal of pest or invasive species, discing or tilling, and adding fill or soil amendments.

b.
Reseeding:  ranchers can restore rangelands by periodic seeding.  Reseeding helps restore native vegetation and increases the carrying capacity of a rangeland.

i.
Techniques involve covering the seeds, allowing livestock to trample the seeds into the seedbed or pretreating a seedbed by burning it and sowing the seed into the ash.  Seeding may also be synchronized with autumn leaf drop which provides seeds with nutrients and microhabitats.

ii.
Ranges that have been properly reseeded support a greater number of livestock in better condition over a longer period.

D. Major Rangeland Plants in California

1. Annual Grasses (TM p 19)

a. Soft chess

b. Wild oats

c. Ripgut brome

d. Annual fescue

e. Foxtail barley

f. Ryegrass

2. Perennial Grasses

a. Bluegrass

b. Red top

c. Needle grass

d. Wheat grass

3. Forbs

a. Filaree

b. Clovers (trifoliums) (TM p 20)

c. Lupine (annual and perennial))

d. Lotus

e. Medicks (e.g. bur clover)

f. Vetches

4. Shrubs

a. Caenothus (buckbrush)

b. Chamise

c. Bitterbrush

d. Manzanita

e. Creosote bush

f. Rabbitbrush

g. Sagebrush

h. Oads

i. Mountain mahogany

j. Saltbush

5. Poisonous Plants

a. Death camas

b. Lupine (perennial)

c. Poison hemlock

d. Larkspur

e. Milkweed

f. Locoweed

6. Noxious Plants

a. Medusa head

b. Barbed goatgrass

c. Tarweed

d. Thistles (Russion, milk)

e. Wild mustard

f. Klamath weed

g. Yellow star thistle

Animal Unit Equivalents Guide

Kind and Classes of Animals
Animal-Unit Equivalent

Cow, dry
1.0

Cow, with calf
1.25

Bull, mature
1.25

Cattle, yearling
.75

Horse, mature
1.25

Sheep, mature
.20

Goat, mature
.15

Deer, white tail, mature
.15

Deer, mule, mature
.20

Antelope, mature
.20

Bison, mature
1.0

Sheep, bighorn, mature
.20

Using animal unit equivalents to determine grazing capacity


Acres in Unit




=
Total AUM if forage is available


Capacity Ac/AUM


Total AUMs




=
Total AU of livestock available


No. Months Use


Total AUs




=
Total number of head to be grazed


AU Equivalent

Major Vegetation Types

Plant Communities of California

Vegetation type
Plant Community



Strand
Coastal Strand


Salt Marsh
Coastal Salt Marsh


Freshwater Marsh
Freshwater Marsh



Northern coastal Scrub



Coastal Sage Scrub



Sagebrush Scrub


Scrub
Shadscale Scrub



Creosote Bush Scrub



Alkali Sink



No. Coastal Coniferous Forest



Closed-cone Pine Forest



Redwood Forest



Douglas-Fir Forest


Coniferous Forest
Yellow Pine Forest



Red Fir Forest



Lodgepole Forest



Subalpine Forest



Bristle-cone Pine Forest


Mixed Evergreen Forest
Mixed Evergreen Forest



Northern Oak Woodland


Woodland-Savanna
Southern Oak Woodland



Foothill Woodland


Chaparral
Chaparral


Grassland
Coastal Prarie



Valley Grassland


Alpine Fell-fields
Alpine Fell-fields



Northern Juniper Woodland


Desert Woodland
Pinyon-Juniper Woodland



Joshua Tree Woodland
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Rangeland Types in the Western United States
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Principle Parts of a Grass Plant
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*Note: As the annuals replaced native California perennials on rangelands,
they had a decline in productivity.
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Bunch Grass


Intermountain Shrub





Desert Shrub





Chaparral





Pinyon-


Juniper





Coniferous Forest











Major Brushland Areas of the Coast Ranges and Sierra-Cascade Foothills 




















Two Important Annual Legumes for California Rangelands





Plant Succession in California Annual Grasslands (1800-1975)
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