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SOIL IS THE NATURAL MEDIUM FOR PLANT GROWTH.
Soil is made of minerals, air, water and organic matter.
Approximately 50% of a soil consists of pore space (water and air),
while the remaining 50% is solid (minerals and organic matter).

MINERALS – 45%

ORGANIC – 5%

AIR – 25%

WATER – 25%
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The earth is covered by a thin layer of soil. Only
a tiny fraction of this layer is suitable for agriculture!

Think about an apple as the earth. ¾ of the apple would consist of oceans,
which leaves ¼ of the apple for land area. Of the ¼ of the apple that represents
land area, only ½ is hospitable for human life. So there is only 1/8 of the apple
left. Now divide the remaining 1/8 of the apple into four pieces. Three of these
pieces would represent areas that are too extreme for agriculture production
(example – too wet, rocky or cold), or already covered by cities. The peel on the
remaining 1/32 of apple would represent the amount of soil suitable for agriculture
production. Not very much!!!!
(Adapted from Agriculture in Montana Schools)
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HOW IS A SOIL FORMED?

This diagram illustrates soil formation. Climate, living organisms and topography are factors
that influence soil formation. These factors are different at each location. Therefore, all soils are
not formed in the same way in the same amount of time. Soils develop as physical processes break
down parent materials.

PARENT MATERIAL:
Parent material (c-layer) is the loosely arranged mineral and organic matter that soils are
made from. Parent materials can be volcanic ash, sediments moved and deposited by wind
and water, or glacial deposited sand and rock. Weathered (broken down) bedrock is another
example of parent material.

CLIMATE:

Climate changes parent material (c-layer) into subsoil (b-layer) and topsoil (A-layer).
Freezing and thawing and wetting and drying break down parent materials. Rain water also
dissolves minerals and moves them deeper into the soil profile.

LIVING ORGANISMS:
Plants and animals change weathered parent material into subsoil and topsoil. Leaves, twigs,
and bark from large plants fall on the soil and are broken down by fungi, bacteria, insects,
and other soil animals. For example, insects and earthworms, burrowing through the soil,
break organic matter and minerals into simpler compounds. When plants and animals die and
decay, nutrients are added to the soil.

TOPOGRAPHY:

Topography refers to the slope of the land. On steeper slopes, topsoil may erode, leaving
exposed subsoil or parent material (weak soil development). Soils located in land
depressions or on level to rolling topography are generally well developed.

TIME:
The boxes in the diagram illustrate a soil at three different stages of development.
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Soil formation is a gradual process………
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(A soil profile is a vertical “slice” of soil.)

O Horizon – Humus rich layer at the top
of the profile, where organisms called
decomposers break down dead plant and
animal material to form organic matter
(humus).

A Horizon – Dark brown/black color with
granular or blocky structure. This part of
the soil profile is often referred to as topsoil.
Topsoil has a high percentage of organic
matter compared to subsoil and parent
material. Organic matter contributes to
soil fertility, soil water holding capacity,
soil structure, soil aggregate stability, etc.
The A horizon is where the majority of
plant roots grow.

B Horizon – Brown color with prismatic,
block or columnar structure.
Often
referred to as subsoil. This horizon is
identified by color change, structure
change and increased clay content
compared to the topsoil layer (As a soil
profile ages, clay is leached through the
profile into the subsoil.). There are more
minerals and some organic matter at the
top of the horizon. Plant roots extend deep
through the B horizon searching for water.

C Horizon – Light brown color, with
massive structure.
Weathered parent
material is contained in the C horizon. The
depth of this layer depends on how much
topsoil has formed. There are very few
living organisms in this horizon, but plenty
of rock and Calcium Carbonate (lime).
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A soil profile is very much alive!
It is full of living creatures, such as:
 Earthworms
 Arthropods (ants, centipedes, etc.)
 Nematodes (roundworms)
 Protozoa
 Bacteria (one-celled)
 Fungi (primitive, without chlorophyll)
 Soil biological crusts (small plants and
bacteria)
Many of these “critters” are so small, you would need a microscope to see them.
However, in large numbers, these tiny organisms accomplish great things. They
benefit the soil by converting dead plant and animal residues into organic matter.
If you want to know more about soil biological communities, a great website to visit
is the BLM National Science and Technology Center.

(Art by USDA-NRCS)
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SOIL ORGANIC MATTER
Soil Organic Matter is the dark colored portion of a soil profile, which includes
plant and animal residues in various stages of decomposition.
Why is organic matter important to plants?
Organic acids are formed as organic matter decays. Organic acids dissolve soil
minerals and incorporate the minerals into the soil solution (soil water), which
plants utilize.
Organic matter is also important to plants because small amounts of organic matter
in the soil can absorb and hold plenty of water!
The depth and percentage of organic matter in a rangeland soil profile is relative
to plant production (above and below ground) on the site. In Montana, rainfall is
the primary limiting factor to plant growth. Soils in Montana that receive more
moisture develop thicker, darker layers of organic matter, because there is more
plant litter and roots available to incorporate into the topsoil.

Organic
matter
layer

(Photo Courtesy of Rebecca Wolenetz)
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GENERAL RULES OF SOIL DEPTH
 PLANT ROOTS GROW DEEPER IN DEEP SOILS.
 AS PLANT ROOTS GROW DEEPER, MORE WATER
AND NUTRIENTS ARE AVAILABLE TO GROWING
PLANTS.
 PLANTS RECEIVING MORE WATER AND
NUTRIENTS PRODUCE MORE POUNDS OF
FORAGE.
 MORE FORAGE PRODUCTION SUPPORTS MORE
GRAZING ANIMALS!

(Photo courtesy of Ekalaka NRCS)
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SOIL DEPTH CLASSES
Shallow soils:
Shallow soils have restrictive layers within 20 inches of the surface.
Deep soils:
Soils that have profiles greater than 20 inches are considered deep.

DEEP
PROFILE

MODERATELY
DEEP PROFILE

SHALLOW
PROFILE

VERY SHALLOW
PROFILE

Depth to
restrictive layer =
> 40 inches.

Depth to
restrictive layer =
20-40 inches.

Depth to
restrictive layer =
10-20 inches.

Depth to restrictive
layer = < 10 inches.
Ex. 8 inches

Ex. 15 inches

Ex. 30 inches

Ex. 40 inches
10

SOIL DEPTH: RESTRICTIVE LAYERS
Soil depth varies depending on the location of a restrictive
layer within the profile.
Restrictive layer: A layer of material that restricts plant root growth
and development beyond its depth within the profile. Examples of
restrictive materials include layers of bedrock, heavy clay, gravel,
sand, shale and caliche (loosely cemented material).

[anywhere in the document. Use the
Text Box Tools tab to change the
formatting of the pull quote text box.]

caliche

(Photo courtesy of USDA-NRCS)
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EXAMPLES OF RESTRICTIVE LAYERS

hard bedrock
HARD BEDROCK

HARD
BEDROCK

dense clay layer
HEAVY CLAY

HEAVY
CLAY

loose gravel
LOOSE GRAVEL
OR SAND > 6”

LOOSE
GRAVEL,
SHALE OR
SAND
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SOIL STRUCTURE
Soil structure refers to the arrangement (size and shape) of
individual soil particles into aggregate clusters or clumps within the soil
mass.

(Photo courtesy of Rebecca Wolenetz)

13

BASIC KINDS OF SOIL STRUCTURE

Single Grained: Soil particles
are not bound together.
There is no structure. Think
of beach sand.

Granular: Small, non-porous
clusters of soil particles with
irregular, rounded surfaces.

Blocky: Cube-shaped cluster

Prismatic: Pillar-shaped
cluster of soil particles. The
cluster is longer than wide
and has a flat top.

Columnar: A prism shaped
cluster of soil particles with a
rounded top. Characteristic
of sodic soils.

Massive: Soil particles are
clustered together, but with
little definition. No
structure.

of soil particles. Angular
blocks have prominent edges.
Sub-angular blocks have
rounded edges.

Platy: Cluster of soil
particles consisting of thin
sheets.

(Images from NASA’s Goddard Space Flight Center website)
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EFFECT OF SOIL STRUCTURE ON WATER MOVEMENT
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SOIL TEXTURE
Soil texture influences soil productivity and management
more than any other physical soil characteristic.

The surface layer soil texture influences:
1. soil tilth
2. ease of tillage
3. resistance to erosion
4. water holding capacity
5. nutrient availability
6. plant species composition

(Photo courtesy of Rebecca Wolenetz)

16

SOIL PARTICLES
Soil texture describes the proportion of SAND, SILT and
CLAY particles in a soil.
DESCRIPTIONS OF SOIL PARTICLES AND TEXTURES

Sand is a piece of a parent stone that has not
undergone any chemical changes. Sand is comprised
of hard minerals such as quartz or feldspar. Sand
grains are large (.05-2.0 mm) and can be seen and felt
(gritty). A sandy textured soil usually contains
enough silt and clay particles to stick together and
form a cast when moist. The cast will bear careful
handling without breaking, but will not be sticky or
plastic.
Silt particles are smaller than sand (.002-.05
mm), with the same composition as the original stone.
Silt is formed when sand grains are mechanically
broken and dissolved by chemicals. The combination
of breaking and dissolving results in soil particles with
rounded corners that are often compared to grains of
flour. Silt particles can feel smooth or slightly gritty
(geographic regions influenced by historic glacier
activity often have silty soils that feel very smooth.)
A silty textured soil sample will form a caste that can
be handled freely without breaking. A wet sample will
be slightly sticky and slightly plastic and will form a
rough, broken ribbon.
Clay particles are mineral crystals formed when
acids react chemically with other minerals. The
resulting flat crystals fit closely together and have
more surface area than equal amounts of sand and
silt. Clay particles are very small (.002mm or less)
and feel greasy and sticky when wet. Clayey textured
soils form hard lumps or clods when dry. A moist
sample forms a cast that can be molded in different
shapes without breaking. Wet soils form plastic
ribbons that bear their own weight.
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PARTICLE SIZE

 The relative sizes of sand (coarse), silt
(medium) and clay (fine) particles are
compared below.

SAND

SILT

CLAY
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RELATIVE SURFACE AREA
The relative surface area of soil particles determines
the amount of water and nutrients a soil can absorb and
store for plant use.
Relative surface area is illustrated below. The solid black
represents water held in pore space. The empty areas represent air
held in pore space.

Sandy (coarse textured) soils have less surface area than clayey soils.
Coarse textured soils readily absorb but cannot store water and
nutrients. Therefore, sandy soils tend to be droughty, low in fertility
and subject to erosion.
Clayey (fine textured) soils have smaller particle sizes and therefore
more surface area for water and nutrients to attach to. However the
water and nutrients may not be readily available to plants. Clay soils
are often more difficult to till, crust readily and inhibit root
penetration.
Medium textured soils are generally considered ideal for
agricultural uses.
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DETERMINING SOIL TEXTURE BY FEEL
1. Place one tablespoon of soil in your hand.
2. Remove roots, rocks and other foreign material from the
sample and break up the clods.

(Photo courtesy of Rebecca Wolenetz)
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3. Slowly add water to the sample. The sample is wet enough when

the soil feels like putty or clay. The soil is too wet if you can
squish water out of your palm when squeezing the sample.

(Photos courtesy of Rebecca Wolenetz)

NOW YOU ARE READY TO DETERMINE SOIL TEXTURE USING THE KEY
PROVIDED ON THE NEXT PAGE!
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GUIDE FOR SOIL TEXTURAL CLASSIFICATION
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GUIDE FOR DETERMINING TEXTURAL ECOLOGICAL (RANGE)
SITES BY SOIL TEXTURAL CLASSIFICATION

RANGE SITE
TEXTURE GROUP
SANDS
SANDY

TEXTURAL CLASS
COARSE
MOD. COARSE

BASIC TEXTURE
SAND AND LOAMY SAND
SANDY LOAM AND
FINE SANDY LOAM

SILTY

MOD. FINE

VERY FINE SANDY LOAM,
SILT LOAM AND LOAM

CLAYEY

MOD. FINE

SANDY CLAY LOAM,
CLAY LOAM AND
SILTY CLAY LOAM

CLAYEY

FINE

SANDY CLAY,
SILTY CLAY AND CLAY

Soil texture affects how much water runs off or soaks into a soil during a
rain. Texture also affects how much soil water is available to plants.
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Imagine if 5 raindrops fell from the sky.......

This illustration demonstrates water holding capacity and the relationship between soil
texture and plant species composition. Due to basic differences in plant physiology, some plants
are better suited to grow on certain soil textures. For example, prairie sandreed generally
prefers coarse soils, and green needlegrass likes finer soils.

In summary, soil texture influences the plant composition of a site, which affects forage
production, which affects the amount of forage grazing animals can harvest, which in turn
affects the rancher's pocketbook!
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IDENTIFICATION OF ECOLOGICAL SITES
AN ECOLOGICAL (RANGE) SITE is an area with similar soil and climate conditions. These
conditions determine the kind and amount of forage produced on that site.
Note that a sandy site in Eastern Montana may not produce the same type of forage or amount
of forage that a sandy site in Western Montana will.

(Photo courtesy of the Montana Natural Heritage Program website)

Major ecological (range) site factors which influence plant species composition and forage
production include:


Surface soil depth



Soil texture



Available soil moisture



Land slope and exposure



Soil salinity



Native soil fertility



Geographic location (ex. Foothills or Plains)



Precipitation Zone (ex. 10-14 inches per growing season)
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Ecological sites within a landscape
When studying ecological sites, it is first important to observe your location within a
landscape. Are you standing in a drainage, or are you on the top of a hill? Your landscape
location will narrow the choices as to which ecological site you might be working in,
because topography influences the moisture conditions of an ecological site. Sites in a
low spot or drainage would have water running into them. Sites on a hill would have water
running off.

RUN - OFF

RUN - IN
NORMAL

(Photo courtesy of Ekalaka NRCS)
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A BEGINNER’S KEY TO ECOLOGICAL SITES
This simple key gives us a place to start when learning about ecological
sites. It focuses on just 3 landscape positions and their relation to
water within a rangeland. When you can work through this key, you are
ready to move on to the MRD Ecological Site key.
TO IDENTIFY AN ECOLOGICAL SITE, DETERMINE WHICH ONE OF
THESE THREE QUESTIONS CAN BE ANSWERED “YES”.

1. Does the site receive additional moisture from overflow? Or
does it have groundwater close to the surface (within 40
inches) at least part of the growing season?
If yes, the ecological site is…………….…………RUN – IN
If no, go the next question.

2. Is the soil depth at least 20 inches from the surface with no
sign of significant additional moisture? Does the slope of the
site range from 0 – 8%?
If yes, the ecological site is…………………………NORMAL
If no, go to the next question.

3. Is the site located on slopes greater than 8%? Or is the soil
depth less than 20 inches to un-weathered parent material?
If yes, the ecological site is…….RUN – OFF
If no, start again at the beginning of the key.
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Ecological (range) sites as they might occur on a landscape.

Due to recent revisions, “Thin” ecological sites might be called “Steep” sites,
and “Silty” sites might be called “Loamy”.
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INTRODUCING THE MRD ECOLOGICAL (RANGE) SITE KEY
The MRD Ecological Site Key has more choices, but it is still a
“map” to help you determine the correct ecological site. The three
basic landscape positions that we studied above are broken down
into more specific categories in the following key. Here are some
user-friendly tips to consider:

1.

Sites may be variable. Always view the area to make sure that the plants,
soil texture and slope are representative for the site.

2.

Always read both choices when following a dichotomous key. Although the
first choice may seem to describe the site, the second choice may be more
accurate.

3.

The choices in the key can be answered yes or no. Always follow through the
key using the yes choices.

4.

If choices in the key are not clear, follow both choices through the
key before you make a final decision.

(Photo courtesy of Ekalaka NRCS)
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Northern Rocky Mountain Foothills South – ECOLOGICAL SITE KEY
To identify an ecological site, first determine which one of these three questions can be answered “YES”,
then go to the appropriate group.
1. Does the site receive significant additional moisture from overflow or sub-irrigation, or does it have
ground water at the surface during part of the growing season?
(Go to Group I)
2. Is the soil depth 20 inches or more from the surface with no sign of significant additional moisture?
(Go to Group II)
3. Is the soil depth less than 20 inches to hard or soft bedrock?
(Go to Group III)
GROUP I

SOILS RECEIVING ADDITIONAL MOISTURE

1. Groundwater appears at the surface during part of the growing season and is no deeper than
20 inches during the rest of the growing season……………………………..…………………….……….WET MEADOW (WM)
2. Groundwater is within 20 to 40 inches of the surface during at least part of the growing season with no
significant salt
accumulations…………....................................................................................................……SUBIRRIGATED (Sb)
3. Site receives additional moisture from runoff or stream overflow………………………………..OVERFLOW (Ov)
GROUP II

SOILS AT LEAST 20 INCHES DEEP – NO ADDITIONAL MOISTURE

1. Is there loose sand and/or significant gravel within 20 inches of the surface?

(Go to Subgroup A)

2. Does the surface layer have a sand, loamy sand or sandy loam texture?

(Go to Subgroup B)

3. Does the surface layer have a loam or silt loam texture?

(Go to Subgroup C)

4. Does the surface layer have a clayey or clay loam texture?

(Go to Subgroup D)

Subgroup A
1. Loamy surface layer over loose sand and gravel at 10-20”…………..SHALLOW TO GRAVEL (SwGr)
2. Loamy sand with 50% or more gravel and cobbles though out……………………………..…………GRAVEL (Gr)
Subgroup B
1. Strongly or violently effervescent in surface mineral 4”. Lime concentration increasing with depth
(typically limestone parent material)…………………………………………………………..….……..……...……….….LIMY (Ly)
2. Surface layer is coarse to fine sandy loam, and water drains through fairly fast. Nearly level to
strongly sloping landscapes (<15% slopes)……………………………….........................…………….…..SANDY (Sy)
3. Surface layer is coarse to fine sandy loam, and water drains through fairly fast. Strongly sloping
landscape (>15% slope)……………………………………………………………………………………SANDY STEEP (SyStp)
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Subgroup C
1.

Surface layer is strongly or violently effervescent (bubbles) …………………………………..……..LIMY (Ly)

2. Loam or silt loam surface >20” deep with a dark surface layer, on >15% slopes. Weak to no
structure in subsoil……………………………………………………………………..…………..….…..LOAMY STEEP (LoStp)
3. Loamy surface over a slowly permeable dense claypan subsoil………….…………..…….CLAYPAN (Cp)
4. Surface layer is loam or silt loam; on level to rolling (0-15%) slopes….………………....…LOAMY (Lo)
5. Soil has gravels or cobbles greater than 35% in surface 20 inches……………………..DROUGHTY (Dr)

Subgroup D
1. Loam to silty clay surface, mod, to strongly saline, on <8% slopes………..SALINE UPLAND (SU)
2. A thin surface layer of clayey texture on slopes of hilly landscapes (>15% slopes); weak to no
structure in subsoil………………………………………………………………………………….…….….CLAYEY STEEP (CyStp)
3. Relatively impervious clay soil with non-granular crust, very sticky when wet and extremely hard
when dry………………………………………………………………………..……………..…………………………….DENSE CLAY (DC)
4. Granular acidic clay surface. Subsurface materials are porous clay with small shale chips, which
act like sand. Sandy site plants grow in this soil……………………………………..….….COARSE CLAY (CC)
5. Granular clay surface, clayey subsoil with blocky or prismatic structure, <15% slope
………………………………………………………………………………………………………………………………………………………CLAYEY (Cy)
GROUP III

SOIL DEPTH LESS THAN 20 INCHES

1. Is the soil depth 10 to 20 inches?

(Go to Subgroup A)

2. Is the soil depth less than 10 inches?

(Go to Subgroup B)

Subgroup A
1. Clayey soils, over shale or dense clay……………………………..……….……….…..SHALLOW CLAY (SwCy)
2. All other shallow soils, ……………………………………………………………………………………………SHALLOW (Sw)
Subgroup B
1. All soils less than 10 inches deep over root-limiting bedrock……….……VERY SHALLOW (VSw)
2. Clayey surface with some angular shale fragments and parent shale within 10”….…..….SHALE (Sh)
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ECOLOGICAL SITE Profiles and Descriptions
(* INDICATES PLANT SPECIES THAT INCREASE WITH GRAZING PRESSURE)

WET MEADOW


PHYSIOGRAPHIC FEATURES: Occurs on low terraces, fans and flood plains.
Slopes range from 0-2%.



NATIVE CLIMAX VEGETATION: The potential plant community is comprised of
90% grasses and grass-likes and 10% forbs. Shrubs and trees usually do not
grow on this site. Common plant species include prairie cordgrass, bluejoint
reedgrass, American sloughgrass, American Mannagrass, tufted hairgrass,
western wheatgrass, tall sedges and rushes, *low sedges, *cinquefoil species and
*blue-eyed grass. *Kentucky bluegrass, *foxtail spp., thistles and other weedy
forbs commonly invade this site.



TOTAL ANNUAL HERBAGE PRODUCTION (AIR DRY): Forage production of
wet meadow sites with high similarity indexes varies from 6700 pounds/acre on
a good year to 4880 pounds/acre on a poor year.



GRAZING: Wet meadow sites respond well to deferred grazing systems. These
sites should not be grazed when submerged and boggy.

SUBIRRIGATED


PHYSIOGRAPHIC FEATURES: Occurs on level terraces and flood plains. Slopes
range from 0-2%.



NATIVE CLIMAX VEGETATION: The potential plant community is comprised
of 80% grasses and grass-likes, 10% forbs and 10% trees and shrubs. Common
plant species include prairie cordgrass, Canada wildrye, reed canarygrass,
northern reedgrass, basin wildrye, *western wheatgrass, slender wheatgrass,
tall sedges, *low sedges, cinquefoil spp., prairie thermopsis, cow parsnip,
goldenrod spp., horsemint, bedstraw, willow spp., rose spp., chokecherry,
*buffaloberry, American plum, cottonwood, boxelder and red-osier dogwood.
Kentucky bluegrass, foxtail barley, thistles and weed-like forbs commonly invade
these sites.



TOTAL ANNUAL HERBAGE PRODUCTION (AIR DRY): Forage production on
subirrigated sites with high similarity indexes varies from 5460 pounds/acre on
a good year to 3467 pounds/acre on a poor year.



GRAZING: Subirrigated sites respond well to grazing systems that alter the
season of use. These sites should not be utilized when overly wet.
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OVERFLOW


PHYSIOGRAPHIC FEATURES: Occurs on low terraces, flood plains, or areas
subject to frequent flooding. Slopes range from 0-2%.



NATIVE (CLIMAX) VEGETATION: The potential plant community is comprised
of 80% grasses and grass-likes, 5% forbs and 15% trees and shrubs. Common
plant species include western wheatgrass, needlegrass spp., slender wheatgrass,
basin wildrye, prairie junegrass, *bluegrass spp., sedges, western yarrow, prairie
thermopsis, American vetch, astragalus spp, buffaloberry, *snowberry, prairie
rose, chokecherry, *silver sagebrush, and golden current. Prairie rose, silver
sagebrush, foxtails, thistles and weed-like forbs commonly invade this site.



TOTAL ANNUAL HERBAGE PRODUCTION (air dry): Forage production on
overflow sites with high similarity indexes is 3715 pounds/acre on a good year
and 2260 pounds/acre on a poor year.



GRAZING: These sites respond poorly to continuous, year-long grazing during
the growing season.

SHALLOW TO GRAVEL


PHYSIOGRAPHIC FEATURES: Occurs on strong to moderately sloping, rolling
uplands. Slopes range from 0-15%.



NATIVE (CLIMAX) VEGETATION: The potential plant community is composed
of 85% grasses and grass-likes, 10% forbs and 5% shrubs. Common plant species
include bluebunch wheatgrass, Idaho fescue, western wheatgrass, plains
reedgrass, *needle and thread, prairie junegrass, purple threeawn, *threadleaf
sedge, prairie clover, astragalus spp., scurfpea spp., dotted gayfeather, hairy
goldenaster, *fringed sagewort, common yarrow, winterfat, lupine, death camas,
larkspur, skunkbush sumac, and woods rose. Broom snakeweed, pricklypear
cactus, curlycup gumweed, hairy goldenaster and other weed-like forbs
commonly invade the site.



TOTAL ANNUAL HERBAGE PRODUCTION (AIR DRY): Forage production on
shallow to gravel sites with high similarity indexes ranges from 1600
pounds/acre on a good year to 990 pounds/acre on a poor year.



GRAZING: This site responds well to management systems that rotate the
season of use.
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GRAVEL


PHYSIOGRAPHIC FEATURES: Occurs on uplands, terrace breaks and
floodpains with nearly level to very steep slopes.



NATIVE (CLIMAX) VEGETATION: The potential plant community is comprised
of 80% grasses, 10% forbs and 10% shrubs. Common plant species include
bluebunch wheatgrass, Idaho fescue, western wheatgrass, plains reedgrass,
*needle and thread, prairie junegrass, *purple threeawn, threadleaf sedge,
*fringed sagewort, common yarrow, hairy goldenaster, lupine, death camas,
larkspur, prairie clover, winterfat, Woods rose. Needle and thread, annual
weeds, clubmoss, bluegrama and threadleaf sedge commonly invade the site.



TOTAL ANNUAL HERBAGE PRODUCTION (AIR DRY): Forage production on
gravel sites with high similarity indexes varies from 1700 pounds/acre on a good
year to 990 pounds/acre on a poor year.



GRAZING: This site responds well to grazing system that rotate season of use
with light grazing.

SANDY


PHYSIOGRAPHIC FEATURES: Sandy sites occur on rolling uplands, low
terraces, fans and flood plains. Slopes are generally less than 8 percent.



NATIVE (CLIMAX) VEGETATION: The potential plant community is comprised
of 85% mid/short grasses, 10% forbs and 5% shrubs. Common plant species
include prairie sandreed, *needle and thread, indian ricegrass, bluebunch
wheatgrass, plains muhly, western wheatgrass, blue grama, prairie junegrass,
*red threeawn, threadleaf sedge, scurfpea spp., astragalus spp., American
licorice, dotted gayfeather, hairy goldenaster, fringed sagewort, green
sagewort, stiff sunflower, goldenrod spp., eriogonum spp. prairieclovers, silver
sagebrush, snowberry, skunkbush sumac, rose species, creeping juniper,
cottonwood and yucca. Annual bromes, broom snakeweed and sagewort species
commonly invade this site.



TOTAL ANNUAL HERBAGE PRODUCTION (AIR DRY): Forage production on
sandy sites with high similarity indexes varies from 2300 pounds/acre on a good
year to 1000 pounds/acre on a poor year.



GRAZING: These sites respond well to rotational grazing systems that prevent
wind erosion by maintaining ground cover.
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LOAMY STEEP


PHYSIOGRAPHIC FEATURES: Loamy steep sites occur on steep, undulating hills
and on steep side slopes along narrow ridges. Surface texture can be loam, silt
loam or very fine sandy loam. Slopes are 15% or greater.



NATIVE (CLIMAX) VEGETATION: The potential plant community is comprised
of 80% grasses, 10% forbs and 10% shrubs/trees. Common plant species
include: western wheatgrass, thickspike wheatgrass, bluebunch wheatgrass,
needlegrass spp., *needle and thread, *blue grama, prairie junegrass, Sandberg
bluegrass, oatgrass spp., plains reedgrass, threadleaf sedge, dotted gayfeather,
scurfpea spp., scarlet globemallow, prairie coneflower, *fringed sagewort,
goldenrod spp., astragalus spp., western yarrow, winterfat, *creeping juniper,
shrubby cinquefoil, *silver sagebrush, nuttall saltbush, rabbitbrush spp.,
chokecherry, buffaloberry, rose spp., Rocky Mountain juniper, ponderosa pine,
cottonwood, green ash. Creeping juniper, blue grama, needle and thread,
threadleaf sedge, annual bromes, wooly plantain and broom snakeweed increase
and/or invade as the site deteriorates.



TOTAL ANNUAL HERBAGE PRODUCTION (AIR DRY): Forage production on
loamy steep sites with high similarity indexes varies from 1800 pounds/acre on a
good year to 800 pounds/acre on a poor year.



GRAZING: This site deteriorates rapidly under continuous grazing systems.
Well planned rotational grazing systems limit soil erosion and maximize forage
production.

LOAMY


PHYSIOGRAPHIC FEATURES: Loamy sites occur on rolling uplands, terraces,
fans and flood plains. Slopes are generally less than 8 percent.



NATIVE (CLIMAX) VEGETATION: The potential plant community is comprised
of 85% grasses, 10% forbs and 5% shrubs. Common plants species include:
bluebunch wheatgrass, Idaho fescue, mountain brome, *western wheatgrass,
thickspike wheatgrass, needlegrass spp., *needle and thread, *prairie junegrass,
Sandberg bluegrass, plains reedgrass, *threadleaf sedge, purple threeawn, hairy
goldenaster, astragalus spp., scurfpea spp., sticky geranium, American vetch,
lupine, arrowleaf balsamroot, prairie clover spp., biscuit root, eriogonum spp.,
prairie coneflower, western yarrow, larkspur, death camas, green sagewort,
fringed sagewort, big sagebrush. Annual bromes, needle and thread, blue grama,
dense clubmoss and sagebrush spp. commonly invade this site.



TOTAL ANNUAL HERBAGE PRODUCTION (AIR DRY): Forage production of
loamy sites with high similarity indexes varies from 2714 pounds/acre on a
favorable year to 1875 pounds/acre on an unfavorable year.



GRAZING: Loamy sites respond well to deferred grazing systems that vary
season of use and incorporate rest.
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CLAYEY


PHYSIOGRAPHIC FEATURES: Clayey sites occur on rolling uplands, low
terraces, fans and flood plains. Slopes generally range from 4 to 8%.



NATIVE (CLIMAX) VEGETATION: The potential plant community is comprised
of 80% grasses/grasslikes, 10% forbs and 10% shrubs. Common plant species
include bluebunch wheatgrass, western wheatgrass, Idaho fescue, oatgrass spp.,
needlegrass spp., *blue grama, needleleaf sedge, Cusick’s bluegrass, prairie
junegrass, biscuit root, aster spp., dotted gayfeather, wild onion, American
vetch, fringed sagewort, scarlet globemallow, western yarrow, lupine, larkspur,
death camas, *pricklypear cactus, winterfat, rabbittbrush spp., *big sagebrush.
Annual bromes, fescues, wooly plantain, salsify and pepperweed commonly invade
clayey sites.



TOTAL ANNUAL HERBAGE PRODUCTION (AIR DRY): Forage production of
clayey sites varies from 2478 pounds/acre on a good year to 1440 pounds/acre
on a poor year.



GRAZING: Clayey sites respond well to deferred grazing systems that vary
seasons of grazing and incorporate adequate rest periods.

SHALLOW CLAY


PHYSIOGRAPHIC FEATURES: Shallow clay sites occur on rolling to strongly
dissected uplands. Slopes range from 0-35%.



NATIVE (CLIMAX) VEGETATION: The potential plant community is comprised
of 80% grasses, 10% forbs and 10% shrubs. Common plant species include:
bluebunch wheatgrass, Idaho fescue, *western wheatgrass, spike fescue,
green/Columbia needlegrass, *blue grama, plains reedgrass, Sandberg bluegrass,
prairie junegrass, *purple threeawn, needleleaf sedge, scarlet globemallow, spiny
phlox, buckwheat spp., lupine, biscuit root, wild onion, dotted gayfeather,
American vetch, *fringed sagewort, *big sagebrush, winterfat, rabbitbush spp.,
silver sagebrush, broom snakeweed. Sandberg bluegrass, salsify, broom
snakeweed, annual bromes and weedy forbs commonly invade the site.



TOTAL ANNUAL HERBAGE PRODUCTION (AIR DRY): Forage production of
shallow clay sites with high similarity indexes varies from 1400 pounds/acre on
good years to 1045 pounds/acre on poor years.



GRAZING: Shallow clay sites respond well to grazing systems that incorporate
rest during the growing season.
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SHALLOW


PHYSIOGRAPHIC FEATURES: Shallow sites occur on rolling hills on uplands with
outcrops of shale or sandstone. Slopes range from 0-35%.



NATIVE (CLIMAX) VEGETATION: The potential plant community is comprised of
80% grass, 10% forbs, 10% shrubs and trees may occur on this site. Shallow sites
can have up to 35% bare ground and still be in high ecological condition. Common
plant species include: bluebunch wheatgrass, *western wheatgrass, needlegrass
spp., plains reedgrass, *needle and thread, *threadleaf sedge, *blue grama,
Sandberg bluegrass, prairie junegrass, dotted gayfeather, prairieclover spp.,
common yarrow, astragalus spp., hairy goldenaster, phlox spp., locoweed, death
camas, fringed sagewort, woods rose, big sagebrush, broom snakeweed. Various
annual and weed-like species commonly invade this site.



TOTAL ANNUAL HERBAGE PRODUCTION (AIR DRY): Forage production of
shallow sites with high similarity indexes varies from 1560 pounds/acre on a good
year to 918 pounds/acre on a poor year.



GRAZING: Grazing systems that rotate season of use maximize forage production
and limit erosion on shallow sites.

VERY SHALLOW


PHYSIOGRAPHIC FEATURES: Very shallow sites occur on level to moderately
sloping landscapes where soils are less than 10 inches deep. Surface textures can
be variable given parent material.



NATIVE (CLIMAX) VEGETATION: The potential plant community is comprised of
70% grasses, 5% forbs and 25% shrubs and trees. Common plant species include:
bluebunch wheatgrass, western wheatgrass, Idaho fescue, Indian ricegrass, *needle
and thread, plains reedgrass, prairie junegrass, Sandberg bluegrass,
threadleaf/needleleaf sedge, *purple threeawn, hairy goldenaster, phlox spp.,
pussytoes, scurpea spp., bitter root, locoweed, Eriogonum spp., *fringed sagewort,
juniper spp., big sagebrush, *plains pricklypear, skunkbush sumac, broom snakeweed,
yucca. Broom snakeweed, threeawn spp., pricklypear, wooly plantain and curlycup
gumweed commonly invade very shallow sites.



TOTAL ANNUAL HERBAGE PRODUCTION (AIR DRY): Forage production of very
shallow sites with high similarity indexes varies from 1010 pounds/acre on a good
year to 630 pounds/acre on a poor year.



GRAZING: Very shallow sites respond best to grazing systems that discontinue
grazing during the growing season.
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LIMY-DROUGHTY


PHYSIOGRAPHIC FEATURES: Sites occur on nearly level to strongly sloping
landscapes. Slopes range from 0-15%, mainly less than 8%. Soils are very gravelly
and very cobbly loams, more than 20 inches deep. They strongly to violently
effervescent within 4 inches of the surface.



NATIVE (CLIMAX) VEGETATION: The potential plant community is comprised of
80% grasses, 15% forbs and 5% shrubs and trees. Common plant species include:
bluebunch wheatgrass, thickspike wheatgrass, Idaho fescue, green needlegrass,
*needle and thread, plains reedgrass, prairie junegrass, Sandberg bluegrass,
threadleaf sedge, *purple threeawn, hairy goldenaster, phlox spp., pussytoes,
locoweed, *fringed sagewort, black sagebrush, *plains pricklypear, broom snakeweed.
Broom snakeweed, threeawn spp., pricklypear, and annual grasses commonly invade
this site.



TOTAL ANNUAL HERBAGE PRODUCTION (AIR DRY): Forage production of very
shallow sites with high similarity indexes varies from 1240 pounds/acre on a good
year to 700 pounds/acre on a poor year.



GRAZING: Limy-Droughty sites respond best to shorter grazing periods and
providing adequate regrowth after grazing.
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