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Forage Production On Arizona Ranges

III Mohave County
A Study In Range Condition

BY ROBERT R. HUMPHREY*

FOREWORD

Range forage production on any area cannot be set down as an exact
figure to be used and relied on year after year. Rainfall differences may
increase or decrease forage production from one year to the next. Grasshop-
pers or crickets almost overnight may destroy a forage crop that was relied
on to give many months' grazing. Game animals may increase to a point
where they over -graze the range and reduce forage production; or, manage-
ment of domestic livestock may improve or deplete a range and radically
change its grazing capacity within a few years. These continual changes in
forage production may make any tabulation of forage resources of little value
from one year to the next.

Although grazing capacity tabulations may mean very little, it is highly
important to a rancher that he be able to tell whether the various parts of
his ranch are producing as they should. It is the purpose of this bulletin to
present a general method of determining range condition and to illustrate its
application by showing how a rancher in Mohave County may determine the
condition of his range.

Six range types are included in this classification: grassland, juniper -
pinyon, chaparral, sagebrush, shadscale, and southern -desert shrub. This is,
in a sense, a practicable rather than a scientific classification. Some of the
forage types, i.e. - sagebrush, shadscale, and juniper -pinyon are desig-
nated by individual species. The grassland, chaparral, and southern- c'esert
shrub, on the other hand, each contain several types that could be separately
named on a basis of individual species.

RANGE CONDITION - WHAT IT MEANS
The value of range lands commonly depends on the quality and quantity

of forage produced. This is reflected indirectly in livestock production. Forage
production can be expressed as range condition; in general the more forage
produced on a given site the better the range condition.

The Mohave County range lands included in this publication are classified
into four condition classes. Each class is determined largely by the amount
of forage produced expressed in terms of the percentage the same site should
produce. The four condition classes and the forage produced on each are:

*Range Management Specialist, University of Arizona Agricultural Experi-
ment Station.



Excellent: Producing from 75 to 100 per cent of all the forage the site
should produce.

Good: Producing from 50 to 75 per cent of the forage the site should pro-
duce.

Fair: Producing from 25 to 50 per cent of the forage the site should pro-
duce.

Poor: Producing less than 25 per cent of the forage the site should pro-
duce.

FORAGE PRODUCTION NOT THE WHOLE STORY

Although the condition of a range is defined in terms of the amount
of forage being produced, several other factors are also involved. The most
important factors are composition of vegetation, degree of erosion, ground
cover or density, litter or dead plant material on the ground, forage vigor
and seed production. All of these may not always be involved but each one
should be considered.

COMPOSITION

The kind of plants on a range, possibly more than any other single
item, determines its condition. When most of the plants are good forage
producers, the range usually rates high in a condition classification. Con-
versely, when low- forage -value plants predominate on a range that should
support better plants, a low condition is indicated.

On the other hand, since range condition is defined in terms of the
amount of feed a range is producing as compared with the amount it should
produce, it is possible to have a type with few or no forage -producing plants
rated high on a range- condition scale. A creosote -bush flat, for example, may
never have grown anything except creosote bush. Even though this plant has
no grazing value, the type was never any better and has no possibilities for
future improvement. As it is already producing all the forage possible, it
would be rated as in excellent condition. There is some question whether
worthless or near worthless areas of this sort should even be classed as
range. If they are, however, the same principle of classification should be
applied to them as to any other range area.

CURRENT SOIL EROSION

Nothing is more essential to the ultimate productivity of a range than
its soil. When a range is classed as being in excellent condition this means
that for practical purposes it cannot be improved. Any range that is actively
eroding has something wrong with it and is not in excellent condition. Cur-
rent erosion, therefore, is highly important as a factor that affects range
condition. A range that is being severely eroded is not in excellent condition
even though it might still be producing 75 per cent or more of all the forage
possible on the site.
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GROUND COVER

The amount of ground covered by vegetation, sometimes called density,
may affect both forage production and erosion. In general, ranges producing
a large amount of forage have a denser ground cover than less productive
areas. This is not true in some extreme cases where grasses have become
sodbound. Under such a condition the greatest forage production may occur
on comparatively open stands. As a general rule, however, high densities
mean high forage production and little erosion. These combine to indicate
an excellent -condition range. Similarly, lower densities on the same type of
range are generally associated with poorer range condition.

LITTER

The amount of litter or undecayed dead plant material on the ground
helps to indicate condition. Moisture penetration and seed germination are
both increased where litter is abundant. Ranges with a good cover of litter,
therefore, generally produce more forage and are less eroded than ranges
where litter is thin or lacking. Except in some southern -desert -shrub types
large amounts of litter are generally associated with good or excellent con-
dition; smaller amounts with fair or poor condition.

PLANT VIGOR

The vigor of plants is often useful in determining condition. A vigor-
ously growing plant produces more forage than one that is weak, and is
more effective in controlling erosion.

When the better forage plants are vigorous this usually indicates a
good or excellent condition, or, at least, an improving range. When the
poor forage plants are vigorous, on the other hand, and the good plants are
weak, this is an indication of a deteriorated range or a range that is on the
downgrade. Growing plants compete with each other, and there are many
things such as grazing, fire, or drought that may favor one species at the
expense of another. Trees such as mesquite or juniper, or such shrubs as
snakeweed and burroweed, once occurred sparingly or not at all on many
ranges that were predominantly grassland. It seems probable that the fires
that formerly swept these ranges periodically kept the trees and shrubs under
control. Or, low -value grasses such as ringgrass, burrograss, or red three -awn
have replaced the better grasses under long- continued heavy grazing.

SEED PRODUCTION

Seed production is frequently of value as a criterion of range condition.
This is particularly true on run -down ranges where seed production is impor-
tant in revegetation. Grasses with low or decreasing vigor tend to set little
viable seed. Those with good or increasing vigor, on the other hand, tend
to set a good crop of viable seed.

There are exceptions where ranges in top condition may set very little
seed, most of the plants' energy going into vegetative growth. The low seed
production in these cases does not affect range condition since the areas are
already producing all the forage the climate will support.
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RANGE TRENDS

It is of great practical importance to know not only the present condition
of a range but also whether that range is improving or deteriorating. Range
forage production never stands still, never remains the same year after year.
These changes may have some causes, some of which can be controlled, some
of which cannot be. Management methods that are improving a range should
be continued if at all possible. On the other hand, when a range is on the
downgrade because of management, the need for a change is evident. The
ability to determine trends helps a rancher to see where his ranch and, con -
sequently, his own finances and future are headed.

Factors other than grazing, such as climate or fire, may affect condition
trends. Even when a range deteriorates because of drought, the ability to
detect the direction of trend early may permit management changes that will
help to check the damage being done. Or, when a range is improving as a
result of abnormally heavy rains, the ability to recognize this improvement
may permit increased stocking or other changes in management to take
advantage of the extra forage being produced.

INDICATORS OF AN IMPROVING RANGE

EROSION

Old gullies that are becoming grassed over indicate a range that is
improving or that has improved recently. The amount of runoff from grazing
lands is usually in rather direct proportion to the condition of those lands.
Loss of both soil and water is generally excessive from run -down range but
as the condition improves more water is held where it falls. Gullies that
before were actively cutting will carry less water and soil, and will have a
chance to start healing.

PLANT VIGOR

Vigorous growth on the better forage plants generally indicates range
that is on the upgrade or is already in top condition. Range condition is
literally range health, and a range is no more healthy than the forage-
producing plants growing there.

DEGREE OF USE

Moderate to light grazing of the better forage plants will lead to
improvement of a run -down range or maintenance of a range already in
top condition. When the better forage plants are unevenly grazed and have
a ragged appearance by the end of the grazing season, this indicates grazing
that is not too heavy. The poorer plants on this same range should be grazed
little or not at all. These are indications of a degree of use that will build
up a run -down range and maintain one already in top condition. Vegetation
weakened by too -heavy grazing cannot produce the feed that it would were
it growing vigorously. Weakened plants must be grazed lightly or at least
not overgrazed, if they are to be brought back to a healthy and vigorous state.
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LITTER

Accumulation of litter on most ranges is an indication of improvement.
Litter protects the bare soil from the erosive and sealing action of beating
raindrops and greatly increases the amount of water that enters the soil. The
dead stems and leaves lying on the ground slow down the rate of runoff and
cause soil to be deposited that would otherwise be carried off. Water is
slowed down as it moves across the ground and has a longer time to pene-
trate the soil. A range without enough litter to control erosion cannot be on
the upgrade even though some of the other indicators may seem to point
that way.

SEEDLING ESTABLISHMENT

Establishment of many new plants of the better forage species and few
plants of the poorer species indicates an improving range. Most run -down
ranges do not have an adequate ground cover of forage -producing species.
Establishment of seedlings of these species indicates that conditions for seed
production and germination were favorable and points toward an increase in
forage production. On the other hand, when undesirable plants are not
maintaining themselves by establishment of new plants, this may indicate
that these undesirables are being replaced by plants of some value as feed
and that the range is improving.

INDICATORS OF A RANGE ON THE DOWNGRADE

EROSION

Active erosion (with gullies that are not becoming vegetated) is one of
the best indications that a range is on the downgrade. A range that is
losing soil by erosion is deteriorating and will continue to produce less and
less feed. Rain striking bare soil soon washes silt and clay into the soil
pores and seals over the surface. This greatly reduces moisture penetration
and increases runoff and erosion. Water lost as runoff is directly reflected in
the amount of forage produced since plant growth on most Arizona ranges
is limited primarily by available moisture. Ground that is protected by a
cover of either living or dead plant material does not seal over during rains
but remains porous and absorbs moisture more readily.

PLANT VIGOR

Full forage production is not obtained from small, weak plants. Conse-
quently, weak growth of the better forage plants or vigorous growth on
those that have little or no value indicates a range on the downgrade. When
plants are weakened year after year, portions of them or sometimes the
whole plant may die. Indications of this sort point to a range that is deterior-

ating rapidly.
DEGREE OF USE

Excessive use of the better forage plants is another indication that a
range may be on the downgrade. Most species can stand occasional heavy
grazing with little harm. When heavy grazing is continued year after year,
on the other hand, the plants become weaker, the soil is exposed to exces-
sive erosion, and forage production decreases.
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LITTER

A range with little or no dead plant material or litter on the ground is
generally on the downgrade. This is in part because there is little accumula-
tion of organic matter to build topsoil or to retard runoff. Forage produc-
tion is related very closely to soil fertility and soil tilth. Both fertility and
tilth are in part the direct result of organic -matter accumulation, and any
litter that is allowed to accumulate and build topsoil increases the ability of
that range to produce.

SEEDLING ESTABLISHMENT

Unless a range is in top condition it is on the downgrade when few or
no young plants of the better forage species are present. A range can he
maintained or improved only by maintaining or increasing the quality and
quantity of forage. When death losses of the better plants more than equal
replacements, that range is deteriorating. Similarly, when young plants of
Door or worthless species are much in evidence this also is an indication that
Lie range is on the downgrade.

VEGETATION TYPES OF MOHAVE COUNTY

GRASSLAND

The grasslands of Mohave County constitute its most productive range
areas. On the other hand, some of the lands that are least productive today
were once in grass. Now they produce little except weeds and brush, or they
are just bare soil. This is not as it should be, for these lands could still be
among the most productive in the county.

There are two general kinds of grassland in Mohave County. One is anextension of the plains grassland to the east, the other is in the desert grass-land of the Southwest. The open valley lying east and northeast of Kingman
is typical of the plains grassland; the coarse grasses of the western foothills
of the Hualpai Mountains or of the Red Lake area north of Kingman are
typical of the desert grassland. For the most part the plains grassland occurs
in areas of heavier rainfall and lower temperatures than prevail in the desert
grassland.

Grasses most common in the plains grassland are blue grama, sand drop -
seed and sideoats grama. As the range deteriorates, the sideoats grama first,
and then the others, are replaced by low -value weeds and shrubs.

Forage production on the desert grassland, as well as the total area that
this grassland once included, were at one time considerably greater than they
are today. Many of the grasses have been thinned out or stands have been
entirely killed. In many places low -value shrubs such as creosote bush, shad -
scale and cacti have come in as the grasses have gone out. This has changed
the aspect from one of grassland, or grassland with scattered shrubs to one
of shrubs with or without grass. Occasional flats, as in the vicinity of Red
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Lake, may contain neither grass nor shrubs but only a stand of seasonal
annuals.

Tobosa grass is the dominant grass in the desert grassland. Other valu-
able grasses are black grama and bush muhly. Filaree is abundant in the
spring of good years and may produce a large amount of feed for short
periods. Two low- growing shrubs, shrubby buckwheat and bur sage, are
locally abundant and produce fair forage. Larger shrubs, principally Joshua
tree, creosote bush, Spanish bayonet, bladder sage, and tomatillo may be
locally abundant.

Plains Grassland range in Tuweep Valley, the Strip. Only limited areas with
a grass aspect remain in the Strip.

FORAGE PRODUCTION ON ARIZONA RANGES - III MOHAVE COUNTY 11



Desert grassland - Excellent condition near south end of Hualpai Moun-tains. Big galleta is the dominant grass.

Reasons for an excellent condition rating on this range:

There is an excellent cover of perennial grasses. The highly palatable
bush muhly is flourishing in the open, unprotected by shrubs. The grasses
are vigorous; erosion is negligible.

Comments:

Big galleta, which has little grazing value except when green, is the
principal grass here and is the native grass best suited to prevailing climatic
and soil conditions. Big galleta is difficult to replace economically by more
palatable species.
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Desert grassland - good to excellent condition northeast of Kingman; black
grama and big galleta dominant.

Reasons for a good to excellent condition rating on this range:

There is a rather good cover of productive perennial grasses. The
grasses are vigorous and there are almost no shrubs. There is little or no
loss of either water or soil.

Comments:

The two principal grasses here are black grama and big galleta. Exten-
sive areas near Kingman once had a grass cover of this sort; few do today.

Shrub -free areas such as this can be kept free of shrubs by grubbing,
spraying, or burning the young bushes when they first appear.

FORAGE PRODUCTION ON ARIZONA RANGES - III :MOHAVE COUNTY 13



Desert grassland - good to excellent condition in the Strip between Fredoniaand Tuweep.

Reason for a good to excellent condition rating on this range:
This range is producing an almost pure stand of black grama, one of

the best grasses in the Southwest. It contains only a little burrograss, red
three -awn, and snakeweed. To be rated a clear -cut excellent it should have
some sideoats grama and little or no snakeweed, burrograss, or red three -
awn.

Comments:

On sites of this sort the rocks make footing difficult for cattle and
horses and help maintain a good stand of forage. The rocks are an aid also in
concentrating runoff to the soil between the rocks and in reducing evapora-
tion.
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Plains grassland - good condition in lower Tuweep Valley, the Strip.

Reasons for a good condition rating on this range:

Most of the grasses are moderately good to good forage -producing spe-
cies. Their density is about as high as local rainfall will permit. The plants
are vigorous and are setting an adequate crop of seed. There is almost no
erosion.

The principal grasses here are tobosa grass and sand dropseed. If grama
grasses were more abundant this range would be classed as excellent.

Comments:

Grazing on this range is restricted to winter. When the season of use
here was changed from yearlong to winter the condition improved from
poor to good in a five -year period. Under this management program it is
continuing to improve and forage production is increasing.
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Plains grassland -- fair condition in the Strip, 15 miles southwest of Fre-donia.

Reasons for a fair condition rating on this range:

Some grasses, such as the burrograss shown here, are almost worthless
as forage. Ranges of this sort, that support almost pure stands of low -value
grasses, produce little forage and rarely rate higher than fair in the condi-
tion scale.

Comments

Burrograss commonly occurs as pure stands in swales with heavy soil.
These areas originally supported such good forage species as alkali sacaton
or tobosa grass. Restoration of these or other adapted grasses is virtually
impossible without artificial reseeding.
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Plains grassland -- fair condition in Hualpai Valley near Kingman.

Reasons for a fair condition rating on this range:

There is a poor cover of grasses. Extensive areas produce no forage and
are exposed to wind and water erosion. There are rather large amounts of
red brome, a low -value annual grass; tomatillo, a low -value shrub; bladder -
stem and globe mallow.

Comments:

Moderate grazing and deferment from July through September one year
out of three should restore range of this sort to excellent condition in five
to ten years.

Ranges in this area have a higher production potential than most of
the grassland in the southern part of the county.
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Desert grassland - fair condition in southern Mohave County along roadfrom Yucca to Signal.

Reasons rating on range:

The grasses are more widely spaced than in good- or excellent- condition
ranges of this type. The grass plants are only moderately vigorous. There is
almost no litter between the plants and the soil is exposed to erosion. Bur
sage, a low- growing shrub that provides some feed, is rather abundant but
less so than big galleta grass. There is little bush muhly.

Comments:

Big galleta is the principal forage plant here. This grass is almost worth-
less except when green. For this reason, in part, ranges of this sort vary
widely in forage production from season to season. Annuals may be abundant
during the rainy seasons and this contributes to an abundance of feed during
the spring and summer and a relative shortage at other times. A deficiency
of stock water on these ranges adds to the difficulty of running livestock
here yearlong.
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Desert grassland -- fair condition in Hualpai Valley.

Reasons for a fair condition rating on this range:

Many of the grasses that once grew here have been replaced by shrubs
with relatively little forage value. As a consequence this range now carries
less than half the number of livestock it should. The grasses that remain
are largely coarse and low in palatability. Bush muhly and black grama,
which were once abundant here, have almost disappeared. Big galleta is the
principal grass that remains. Although a few palatable shrubs such as range
ratany and Mormon tea are still present, these are less abundant than such
worthless species as snakeweed and bladdersage.

Comments:

Extensive areas in Hualpai Valley and Sacramento Wash now produce
little except low -value shrubs and coarse grasses. Ranges of this sort can
be grazed to best advantage in the spring and summer when big galleta is
actively growing and when there may be a crop of annuals.
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Desert grassland - Joshua tree - fair condition in Hualpai Valley near Red
Lake.

Reasons for a fair condition rating on this range:

The site supports a moderately good stand of fair to good forage spe-
cies. However, the grasses do not form as dense a ground cover nor provide
as great a volume of forage as they should.

Although black grama and tobosa are the principal grasses, other plants
with little or no forage value are also abundant. Some of the more common
of these are bladdersage, goldenhead, locoweed, and red brome.

Comments:

Joshua tree does not increase as a result of range deterioration. It offers
no noticeable competition with the grasses for water. As it does provide
some shade and as the flowers and seed pods do provide some feed, the
plant is an asset on either grass or shrub ranges.
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Plains grassland poor -to -fair condition in Hualpai Valley near Red Lake.

Reasons for a poor to fair condition rating on this range:

Although no perennial grasses remain, there is a moderately good stand
of filaree. This produces abundantly in years of good rainfall; in poor years
it produces little or nothing. The bare soil is exposed much of the year to
wind and water erosion.

Comments:

Some sites that no longer support perennial grasses may contain little
or no filaree. In its place Russian thistle or annual grasses may form almost
pure stands. When annual grasses are the only vegetation present on sites
of this sort this always indicates poor rather than fair condition.
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Plains grassland - poor condition near Plains Tank, Hualpai Indian Reser-
vation.

Reasons for a poor condition rating on this range:

Most of the forage -producing grasses formerly present have been replaced
by low -value shrubs or grasses. The better grasses that still remain form an
open rather than a dense stand. Ground cover is markedly reduced and the
soil is exposed to wind and water erosion.

Comments:

Tomatillo is the principal shrub on ranges of this sort. It is almost
worthless as forage but competes with the grasses for the limited amount of
moisture. Although ranges of this sort have a shrub aspect today, they were
grassland originally and can be again. They still contain enough of the better
grasses so that they will improve rapidly if deferred from July through
September for from three to five years.
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Desert grassland - poor condition between Yucca and Signal. Grasses have
been replaced for the most part by snakeweed.

Reasons for a poor condition rating on this range:

This range is capable of producing an abundance of grass but is now
growing almost no vegetation except snakeweed, a poisonous plant. The
soil is exposed to wind and water erosion.

Comments:

Although this range is producing no grass, it did at one time and is
capable of doing so again. It is potentially a grassland range. This type of
range with scattered snakeweed and almost no grass should be artificially
reseeded to put it again on an economically productive basis. Snakeweed is
a good indicator of ranges that are capable of growing grass.
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Typical chaparral in foothills of Hualpai Mountains.

CHAPARRAL

Chaparral is a brush type, very thick in some places, rather open i n
others. In some areas grasses may grow between the bushes; in others
grasses are entirely lacking.

Although there is a little chaparral in Mohave County there is not
enough to be of major importance on most ranges. What there is lies
largely as a fringe around the Hualpai Mountains and on some of the side
canyons draining into the Colorado River. Chaparral of a sort also occurs
beneath ponderosa pine on the Hualpai Indian Reservation and adjacent
areas.

Shrubs of many kinds are common in the chaparral but none more
so than scrub oak. Others are manzanita, squawbush, mountain mahogany,
Apache plume, buckbrush, mountain laurel, and silk -tassel.

Although grasses are usually thinly scattered, there are several that are
valuable forage producers. Some of the commonest of these are blue grama,
sideoats grama, black grama, and wolftail. On the poorer sites or where the
range has deteriorated, low -value red three -awn and red brome may be
common.

A few half -shrubs are typical of the type. Two of these, twinberry and
shrubby buckwheat, are valuable forage plants. A third, snakeweed, is often
abundant on run -down ranges where the grass cover is thin. This undesirable
half -shrub rarely occurs on the better -condition chaparral ranges and, except
on shallow or very low fertility soils, is a reliable indicator of range that
can be improved.
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Chaparral - excellent condition on east slope of Hualpai Mountains.

Reasons for an excellent condition rating on this range:

Density of good forage plants is high. There is an abundance of such
palatable grasses as black grama, blue grama, and sideoats grama. The grasses
are vigorous and there is little or no erosion.

Comments:

Although this area is in excellent condition it rates a low excellent and
can be further improved. There should be more sideoats grama and the total
grass density should be higher.

Forage production on ranges of this sort would increase if the shrubs
were controlled. With shrub control, more moisture would be available for
grasses which produce much more forage with a given amount of moisture
than the shrubs.
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Chapparral - good condition on east slope of Hualpai Mountains. Principal
shrubs here are scrub oak, algerita and Spanish bayonet.

Reasons for a good condition rating on this range:

Density of good forage plants is rather high. Most of the grasses are
such palatable species as black grama, blue grama, and sideoats grama. They
are vigorous, producing a rather large volume of forage. There is little
erosion except locally on steep slopes or where the grass stand is poor.

Comments:

This area would be rated as in excellent condition if it contained more
sideoats grama and if there were less brush. The scrub oak produces some
feed but less than the grasses. Junipers are beginning to come in here and
will continue to increase unless controlled.
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Chaparral - fair condition on east slope of Hualpai Mountains. Juniper is
beginning to invade.

Reasons for a fair condition rating on this range:

Forage production here is only about half what it should be. The grasses
lack vigor and many of them are inferior as forage. Erosion has removed
much of the topsoil.

Comments:

Spanish bayonet, juniper, blackbrush, and other low -value shrubs have
come in on this range and are using ground space and water that could be
producing forage. These shrubs cannot be controlled by any known methods
of grazing management. They may be controlled by burning, spraying, or
mechanical means.
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Chaparral - poor condition between Round Valley and Kingman. The prin-cipal grasses here are fluff grass and red three-awn.

Reasons for a poor condition rating on this range:

There is a very poor cover of low- forage -value grasses. The few desirable
grasses that do remain are weak and set little seed. Low -value brushy species
are too thick. Soil and water losses are high.

Comments:

Juniper is encroaching here and using a part of the already limited mois-
ture supply; the large, vigorous shrubs are using most of the rest. The bare
soil has little protection against the puddling, erosive action of beating rain
and much of the water that should soak in is lost as runoff.

Forage production on areas of this sort can be increased to some extent
by livestock management. The juniper, however, will continue to invade
unless definite steps are taken to control it. Full production cannot be
realized unless most of the other shrubs are also controlled.
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Juniper -pinyon typical of much of the range in the Strip between Wolf Hole
and Virgin Mountains. An abundance of young trees indicates that the
stand is much thicker and more extensive than it was even as late as the
beginning of the century.

JUNIPER- PINYON

Extensive areas in Mohave County support a stand of juniper or juniper
and pinyon pine. Most of the range where pinyon pine mixed with juniper
occurs today grew the same trees before white settlement. Some of the most
typical stands occur in the central portion of the Strip and on the Hualpai
Indian Reservation.

The better -condition juniper -pinyon ranges produce a good understory of
blue grama often intermixed with sideoats grama. Cliffrose, silk -tassel, and
Indian ricegrass may be locally abundant. As the range deteriorates the better
grasses become thinner and are replaced by such low -value species as squirrel -
tail and ring -grass. Low -value annual weeds including goldeneye and club -
flower may fill in the openings or sagebrush and snakeweed may become
widespread and abundant.
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Many juniper -pinyon ranges in Mohave County produce so little forage
that they are almost valueless for grazing. The ground is largely bare and
erosion may have washed away much of the topsoil leaving a rocky- appearing
surface. These ranges will continue to produce little or no forage as long as
the juniper remains.

In contrast with natural juniper -pinyon areas, even -aged, rather young
stands of juniper with little or no pine, indicate former grasslands that have
been over -run by juniper. Most of the grassland ranges invaded by juniper
occur at elevations just above the open grassland. Typical areas can be seen
on the east basal slopes of the Hualpai Mountains, on the Hualpai Indian
Reservation, and in the Strip. Extensive portions of the juniper- covered
range in these areas were once grassland.

In the Strip and on portions of the Hualpai Indian Reservation sage-
brush often forms a thick undergrowth in juniper and pinyon pine stands.
These lands in most instances originally produced much more feed than they
do today. Fires set by lightning or Indians periodically opened up the
juniper stands and killed the sagebrush. Soil moisture was available for
grass production that today is used by the brush and trees.
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Juniper -pinyon excellent condition near New Water Tank, Hualpai Indian
Reservation.

Reasons for an excellent condition rating on this range:

There is an excellent cover of the best native forage species this type of
range will produce. Valuable grasses such as black grama, Indian ricegrass,
sand dropseed, and blue grama are abundant. Palatable shrubs, principally
winterfat, chamiso, and cliff -rose are intermixed with the grasses. The grasses
are closely spaced and vigorous. The junipers are widely spread and there is
no measurable erosion.

Comments:

Only in very open stands such as the one pictured here can approx-
imately full forage production be obtained. Eradication of all the junipers
would result in even greater forage production. Unless juniper reproduction
is controlled in areas of this sort the trees will gradually take over and even-
tually drastically reduce the amount of forage produced.
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Juniper- pinyon - good condition near New Water Tank, Hualpai Indian
Reservation.

Reasons for a good condition rating on this range:

There is a good cover of some of the best forage grasses found in this
area. The principal grasses growing here are Indian rice-grass, black grama,
blue grama, and needlegrass. Cliffrose is moderately abundant between the
trees. There is little erosion.

Comments:

Although this is a natural opening in a stand of juniper and pinyon
pine, it is only in openings of this sort or where the trees have been killed
by burning or other means that full forage production and erosion control
are possible. Consequently, only where there is little or no juniper or pinyon
pine do we find good- condition range in this type.
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Juniper -pinyon - fair condition range southeast of Valentine. Blue grama
is the principal grass.

Reasons for a fair condition rating on this range:

The stand of forage -producing grasses is thin. The plants are small and
set little viable seed. The stand contains almost no grasses except blue grama;
there is none of the relatively high -volume- producing sideoats grama. Be-
cause of the large amount of bare soil, runoff is extensive.

Comments:

The large junipers, which produce no forage, take up space that should
be occupied by grasses. They also use large amounts of water that could
otherwise be used to produce feed. Ranges of this sort cannot be improved
to top condition unless the junipers are removed.
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Juniper-pinyon - poor condition range northwest of Peach Springs. The
extensive tree roots draw heavily on soil moisture and make grass growth
almost impossible.

Reasons for a poor condition rating on this range:

Almost no forage is being produced. Plants with little or no forage
value such as snakeweed and ringgrass are the principal vegetation beneath
the trees. There is only a trace of any of the grama grasses or other good
forage species. Erosion is moderate to severe and much of the precipitation
that falls is lost as surface runoff.

Comments:

Although grazing has helped to drive out the better grasses here and on
similar sites, competition by the trees for soil moisture has probably played
a greater part than grazing pressure in destroying the original ground cover.
Only by removal of the trees can the condition of this range be appreciably
and permanently improved under continued grazing use.
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Juniper-pinyon - poor condition range in the Strip between Fredonia and
Tuweep. A low- producing site with shallow soil.

Reasons for a poor condition rating on this range:

Although there is a thin stand here of such valuable forage species as
blue grama, black grama, sand dropseed, winterfat, and chamiso, the plants
are widely scattered and low in vigor. As a consequence little forage is pro-
duced. There is also an abundance of such low -value or worthless species as
tomatillo, snakeweed, and prickly pear. Erosion is severe and soil- moisture
losses in the form of surface runoff are high.

Comments:

Because of shallow soil and low fertility this site will never be as pro-
ductive as many sites that support juniper and pinyon pine. Even so, it is
now producing no more than a quarter the feed it should. With a better
stand of grass, more water would be held where it fell and would be avail-
able to produce more forage.
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juniper- pinyon - poor condition range with sagebrush understory on Hual-
pai Indian Reservation between New Water Tank and Peach Springs.

Reasons for a poor condition rating on this range:

No grasses remain except traces of such low -value species as squirrel -
tail and ringgrass. Juniper, sagebrush, and pinyon pine are abundant, but
these provide no forage for domestic stock.

Comments:

Areas of this sort are almost worthless as range. Most of the soil moisture
is used by trees or sagebrush, leaving little for forage production. Although
this range can produce an abundance of feed, it can be improved only at
considerable expense. Both trees and brush must be removed as a first step.
Following this, reseeding with adapted forage species will often be essential.
After a good stand of grasses has become established they can be maintained
only by periodic control of both trees and shrubs, and by careful grassland
husbandry.
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Cliffrose in juniper- pinyon - excellent condition, Hualpai Indian Reservation.

Reasons for an excellent condition rating on this range:

There is an abundance of cliffrose, a valuable forage -producing shrub,
and a good understory of such valuable perennial grasses as sideoats grama
and Indian ricegrass. The plants are vigorous; there is no erosion.

Comments:

Local areas of this sort occur intermixed with juniper and pinyon. The
stands of brush and grass may contain little or no juniper or pinyon pine.
In other places they occur as a brush -grass understory in open stands of the
trees.
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Cliffrose in juniper -pinyon - good condition, Hualpai Indian Reservation.

Reasons for a good condition rating on this range:

Forage production here is high but can be somewhat improved. Beneath
the cliffrose a stand of several of the better forage species predominates.
The principal grasses are sideoats grama, Indian ricegrass, and needlegrass.
Less valuable species such as red brome and squirrel -tail occur less abundantly.

In addition to the cliffrose, shrubs with little or no forage value are
Mormon tea, blackbrush, staghorn cactus, and Spanish bayonet.

Comments:

As this range deteriorates, inferior shrubs such as blackbrush, sagebrush,
and cacti replace the better perennial grasses and the cliffrose. Red brome, a
low -value annual grass, comes in on bare soil. This inferior cover not only
produces less forage than the species present on top- condition ranges; it is
ineffective in controlling soil and water losses.
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Juniper- Joshua tree - desert grassland transition poor condition south-
east of Yucca on road to Alamo Crossing.

Reasons for a poor condition rating on this range:

Junipers are invading this area where they did not formerly occur. Few
of the original palatable forage species remain. No more than traces remain
of bush muhly and big galleta, the two grasses that originally produced
relatively large amounts of forage here. There is considerable soil loss

through erosion and water loss through surface runoff.

Comments:

Juniper should be controlled on sites of this sort where it is beginning
to gain a foothold. Otherwise it will continue to spread, the trees will grow
larger and more numerous, competition for soil moisture will become greater,
and the carrying capacity of the range will continue to decrease.
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Sagebrush flat between Peach Springs and New Water Tank, Hualpai Indian
Reservation. This is typical of most of the open sagebrush on the Hualpai.

SAGEBRUSH

The most extensive stands of sagebrush in Mohave County lie in the
Strip. Other, more limited, areas occur on the Hualpai Indian Reservation.

Sagebrush in Mohave County grows most typically in open flats sur-
rounded by higher land covered with juniper and pinyon pine. It often
extends from these flats for considerable distances into the juniper -pinyon
woodland. In the open flats a variety of grasses is commonly intermixed
with the sagebrush. In the woodland the grass cover is usually thin or may
be wanting.

Sagebrush ranges in top- or near top- condition will contain a large pro-
portion of good forage grasses. Some of the more common of these are blue
grama, sideoats grama, Indian ricegrass, and western wheatgrass. As the
range deteriorates these grasses thin out or disappear. Blue grama is usually
the last to go, generally being present to some extent even on very severely
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Extensive sagebrush flat grading into juniper. This area between Mt. Trum-
bull and Tuweep is typical of much of the sagebrush in the Strip.

deteriorated areas. As the blue grama disappears it is usually replaced in part
by ringgrass, a species with almost no forage value.

Sagebrush is an indicator of well- drained, non-alkaline soils that are
usually deep and fine textured. The deepest soils are usually in the flats
though local pockets may occur in the woodland. Because of their texture,
depth, and fr'eedom from alkali, most sagebrush soils are well suited for
irrigation.

Sagebrush ranges do not produce at full capacity unless the sagebrush
and other woody vegetation has been removed. When this has been done, it
is debatable whether they should be classed as sagebrush ranges or as grass-
land. In this bulletin a range will be considered a sagebrush type when it
has a general sagebrush aspect. It should be kept in mind that some areas
of this sort, through burning, spraying with herbicides, or otherwise, may
change from a sagebrush aspect to one of grassland.
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Sagebrush - good condition in the Strip, northeast of Mt. Trumbull. Prin-cipal grasses are blue grama and galleta.

Reasons for a good condition rating on this range:

There is an open rather than a dense stand of sagebrush. A large propor-
tion of the vegetation consists of valuable forage species. Such grasses as
blue grama, galleta, and western wheatgrass are abundant. There is little
erosion.

Comments:

The sagebrush here uses large amounts of watet that could be used to
produce additional forage. Full forage production will never be realized as
long as the sagebrush remains. If the sagebrush were removed, and this
treatment followed by sound grazing management, forage production on
ranges of this sort could be built up rapidly to excellent condition.
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Sagebrush - fair condition in the Strip northeast of Mt. Trumbull.

Reasons for a fair condition rating on this range:

The rather dense stand of sagebrush prevents establishment of an ade-

quate cover of forage -producing grasses. The grasses lack vigor and many of
them do not set adequate seed. Runoff and erosion are moderately high.

Comments:

The sagebrush here should be classed as a range weed. It produces
almost no forage and uses large amounts of water that otherwise could grow
grass or other forage plants. Sagebrush removal, and grazing management
that considers the needs of the grasses as well as the cattle, are both essential
if ranges of this sort are to produce at full capacity.
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Sagebrush - poor condition south of New Water Tank. Hualpai Indian Res-ervation.

Reasons for a poor condition rating on this range:

The sagebrush is dense and vigorous and has largely replaced the grasses
or other forage plants. Erosion is severe and a large proportion of the
precipitation is lost as runoff.

Comments:

Breakdown of the grass cover here has not only reduced the carrying
capacity of this range, it has also resulted in excessive water loss and washing
away of the soil.

In spite of the severe erosion here, this range can be brought back to
excellent condition. Reseeding of the sides and bottom of the gully will
greatly increase the rate of recovery. Reseeding will be of little avail, how-
ever, if the lands above, on which the waters originate, are in poor condi-
tion. Brush removal and sound livestock management are essential to com-
plete recovery.
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General view of shadscale range in the Strip; Lydel Creek drainage. The
topography and vegetation shown here are typical of most of the shadscale
range that occurs in Mohave County.

SHADSCALE

Shadscale in Mohave County is limited largely to the Strip. There it
frequently grows in almost pure stands or is intermixed with shrubs and
grasses. Shadscale has a low palatability and has been able to withstand
grazing intensities that frequently have largely driven out the associated
grasses. This has enabled it to invade areas that were originally largely grass-
land. As a result, extensive areas are primarily shadscale today that not many
years ago would have been classed as grassland.

Most shadscale ranges in top condition contain large amounts of tobosa
grass, spike dropseed, and alkali sacaton. Occasional plants of Mormon tea
and shrubby buckwheat occur in this range type. As these ranges deteriorate
the shadscale becomes more abundant; the grasses thin out and may almost
or entirely disappear. Snakeweed and rabbit -brush come in and may become
a prominent part of the vegetation.

Although rainfall on shadscale ranges usually is lighter than on sage-
brush ranges, the soils are finer and runoff is greater. Drought conditions,
therefore, are often much more extreme.

In some places shadscale indicates alkali at depths of 1 to 2 feet in suf-
ficient amounts to harm cultivated plants. In others, it indicates a moisture -
deficient soil with a hardpan at about the same depths. In any event, whether
because of alkali hardpan, or excessively fine soils, shadscale indicates soils
that cannot safely be irrigated.
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Shadscale fair condition* in Clayhole Wash between Short Creek andTuweep.

Reasons for a fair condition rating on this range:

Some good forage grasses are present but these are widely scattered and
lacking in vigor. The soils are exposed and subject to wind and water ero-
sion. Soil has blown out from between the shadscale leaving the bushes on
low hummocks.

Comments:

Ranges of this sort should have a larger proportion of grasses to shrubs.
This would not only increase total forage produced, but would also provide
a better balance in the type of feed. Forage production on deteriorated shad -
scale ranges can never be very greatly inrceased unless the grass cover is
improved. This improvement should come partly from a larger number of
plants, partly from an increase in size of individuals.

*No shadscale areas in either excellent or good condition were found inMohave County. As a consequence, none have been described.
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Shadscale - poor condition west of Fredonia in Lydel Creek drainage.

Reasons for a poor condition rating on this range:

Shadscale ranges should have an abundance of such grasses as tobosa

and alkali sacaton mixed with the shadscale. When the range is in poor
condition only occasional plants of these grasses remain, and many of the
shadscale plants are dead. Erosion and runoff are excessive because of the
large amount of fine -textured bare soil.

Comments:

Although shadscale is fairly good forage, shadscale alone does not give
the feed balance required by livestock. In addition to the direct reduction
in forage resulting from the lack of grasses, therefore, the unbalanced feed
still further reduces the value of the range. Shadscale, like most shrubs, does
not provide the erosion and runoff control provided by a grass cover.

Ranges such as this, that contain some scattered grasses, will gradually
build up to full production by careful grazing management. Artificial reseed-
ing may greatly shorten the process. When no grasses remain, reseeding is

essential.
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Typical southern -desert -shrub range west of Sacramento Wash, betweenDavis Dam and Hoover Dam.

SOUTHERN DESERT SHRUB

The southern- desert -shrub types generally lie at lower elevations than
other vegetation types in Mohave County. Although treated here under a
single heading, the southern -desert shrub is in reality made up of a number
of different types or communities. These have been given names based on
the two dominant plants in each. The more extensive of these have been
described and pictured.

A few grasses are scattered through parts of the southern - desert shrub
but these are frequently restricted to the shelter of bushes where they are
protected from grazing animals. In a few areas such annuals as filaree and
Indianwheat may produce abundantly during wet springs; at other times
they produce almost nothing. Annual grasses may be abundant locally during
the summer rainy season.
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General view of southern -desert shrub between Burro Creek and Big Sandy
Wash. A rough, poorly watered region with little feed.

Because of their low forage production the southern - desert -shrub vegeta-
tion types change little even under prolonged drought or heavy grazing.
For this reason no attempt is made here to classify them as to condition.
In comparison with other types in the county they are poorly suited to
grazing. This is due only in part to lack of forage; the region they charac-
terize is generally rough and inadequately watered. Springs are almost non-
existent, streams usually flow only for short periods after rains, and most
ground water lies too deep to make drilling practical for the small number
of stock the range will carry.

Although most of the types are used for grazing, forage production is
so low that the areas covered cannot correctly be classed as range forage
types. Ranges of this sort, however, usually can support a few cattle year-
long. In years when ample rains bring on a good crop of annuals the num-
bers of livestock can be increased for short periods. The highly fluctuating
forage production and rough topography with inadequate water make this
range better suited to steers than to a breeding herd.
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Palo verde - sahuaro type between Burro Creek and Big Sandy Wash.

PALO VERDE - SAHUARO

Although this is one of the most extensive types in southern Arizona
it is limited in Mohave County largely to the southwest corner. Palo verde
and cacti are the dominant plants, but other shrubs are common. In season,
particularly when rains have been plentiful, annual weeds and grasses may
be abundant.

The most abundant shrubs and grasses in much of this type are foothill
palo verde, sahuaro, ocotillo, burrobrush, shrubby buckwheat, janusia, gua-
jilla, tobosa, and bush muhly. Red brome is a low- growing annual grass
that may be abundant during wet years.
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Palo verde - shrubby buckwheat type near Alamo Crossing of Bill Williams
River.

PALO VERDE - SHRUBBY BUCKWHEAT

Extensive portions of southern Mohave County support a mixture of
small -size palo verde, shrubby buckwheat, and other low- growing shrubs.
Like the desert -shrub types in general, this one has little stock water and
little forage. Most of the feed is obtained from shrubby buckwheat and
bur sage; almost none from grasses.

In addition to palo verde, buckwheat and bur -sage, other shrubs common
in this type are ocotillo, cacti, and brittlebush.
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Joshua -tree type between Red Lake and Pierce's Ferry

JOSHUA TREE

Joshua tree gives character to extensive areas in Mohave County, par-
ticularly in the stretch of country north of Kingman and south of the Strip.
This unusual tree occurs most commonly on the gently sloping bajadas that
extend up to the bases of the desert mountain ranges.

Joshua tree usually indicates moderately high rainfall that is capable of
supporting a good stand of grass. Often, however, the grass is thin, the
original grasses having been replaced in large part by a variety of shrubs
with little or no forage value.

In still other locations where grasses are largely absent today, they were
probably just as sparse even before the introduction of domestic livestock.
In some areas, such as that between Red Lake and Pierce's Ferry, shrubs
were undoubtedly dominant as an understory beneath Joshua tree before
the country was settled, just as they are today. In others, as southwest of
Red Lake, grasses were probably much more abundant than they are today.

The principal grasses associated with Joshua trees are tobosa, big galleta,
and bush muhly. Some of the commoner shrubs are blackbrush, snakeweed,
bladder sage, Spanish bayonet, and a number of cacti.

Forage production on Joshua tree range is highly seasonal in character.
Two of the three principal grasses are coarse and almost valueless as forage
except when growing. During the spring and summer, however, these
grasses may provide large amounts of forage. Annual weeds and grasses
may be abundant in good rainfall years. This combination of annuals and
perennials makes most of the Joshua tree range highly productive during
the spring and summer. During the late spring and before the summer rains
begin, and again in late summer, fall and early winter, forage production is
low.
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Big galleta - bur -sage forage type between Yucca and Topock.

BIG GALLETA - BUR -SAGE

Portions of Mohave County lying between the Hualpai Mountains and
the Colorado River support a mixture of shrubs and big galleta grass.

This type represents a transition between the Joshua tree -big galleta type
that adjoins it above and the creosote bush -bur sage type below. Both Joshua
tree and the big galleta are dominant in the higher rainfall zone near the
mountains; the principal shrubs that come up from below are creosote bush,
bur sage, range ratany, shrubby buckwheat, ocotillo, and cacti.

Although the drier portions of this area have a low carrying capacity,
the big galleta does furnish a fair amount of feed during the spring and
after the summer rains begin. Some of the commoner shrubs such as range
ratany, bur -sage and shrubby buckwheat provide scattered feed throughout
the year. The type contains little water for livestock and the low carrying
capacity and uncertain rainfall do not justify construction of expensive stock -
water developments.
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Blackbrush- shrubby buckwheat vegetation between Davis Dam and Hoover
Dam.

BLACKBRUSH- SHRUBBY BUCKWHEAT

This type contains a wide variety of shrubs that occur abundantly, but
blackbrush and shrubby buckwheat are usually the most characteristic. Others
that are very common are creosote bush, Spanish dagger, goldenhead, Mor-
mon tea, range ratany, and snakeweed. A few grasses, largely tobosa, bush
muhly, needlegrass, and Indian ricegrass grow at infrequent intervals be-
tween the bushes.

The vegetation in this type may grow thick enough to carry a fire. Burn-
ing kills most of the shrubs leaving little but bare ground. This may eventu-
ally support a stand of annual weeds or grasses but the total forage pro-
duction is greatly lessened by burning and the practice is not recommended.
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Bur -sage - creosote bush - Joshua tree range near Pacoun Springs, the
Strip. Because of low forage production and inadequate stock water, range
of this sort has a low grazing value.

BUR -SAGE - CREOSOTE BUSH - JOSHUA TREE

Much of the extreme northwest corner of Mohave County in the Ari-
zona Strip supports vegetation of this type. Although most of it is grazed,
the carrying capacity is low. Most of the vegetation consists of low -growing
shrubs. Some of these, such as range ratany and bur -sage have some value
as forage; others, as cacti and creosote bush, are worthless. Grasses are
thinly scattered and consist largely of tobosa or big galleta.

Annual grasses and weeds produce a little extra short-time feed but this
is usually inadequate to affect significantly the numbers of stock that can
be run.
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Southern- desert -shrub, desert -grassland transition on west foothills of Hual-pai Mountains.

SOUTHERN -DESERT -SHRUB, DESERT -GRASSLAND TRANSITION

The desert grassland overlaps many of the southern- desert -shrub types
in Mohave County. In some places Joshua tree is almost the only shrub; in
others shrubby buckwheat or bur sage are common. In still others a variety
of shrubs grows intermixed with grasses. It is not unusual to find Joshua
tree, catclaw, graythorn, staghorn cactus, shrubby buckwheat, rayless golden -
head, big galleta, and bush muhly growing together.

In top- condition ranges of this sort, bush muhly is often an important
grass intermixed with tobosa or big galleta. As the range deteriorates the
muhly tends to be killed out and may be left only where it is protected by
dense shrubs. Tobosa and big galleta, being coarse and much less palatable
than the muhly, generally persist in the open almost as long as the more
palatable shrubs.

Joshua tree is little affected by grazing and remains long after the grasses
have largely disappeared. As the perennial grasses thin out, red brome, a
low -value annual grass, takes their place. In good rainfall years other annuals,
filaree in particular, may provide abundant forage.
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Blackbrush on road to Pierce's Ferry.

BLACKBRUSH

Blackbrush usually grows in Mohave County as essentially pure stands
or as a dense understory beneath Joshua trees. Where it borders on other
types it may be intermixed with other shrubs or grasses.

Ranges where there are dense stands of blackbrush never produced much

more forage than they do today. Such areas are largely waste and until effec-

tive control methods are developed, their attempted improvement is largely

effort wasted.
Artificial reseeding of blackbrush range can be accomplished only if the

brush is removed. Otherwise the inadequate moisture will be used by the
well -established bushes leaving none for the seedling grasses.

FORAGE PRODUCTION ON ARIZONA RANGES - III MOHAVE COUNTY 57



Creosote bush - bur -sage between Bullhead City and Goldroad. Areas ofthis sort that grow little except creosote bush have little or no economicgrazing value.

CREOSOTE BUSH - BUR -SAGE

This type occurs extensively in some of the driest portions of Mohave
County. Although cattle are run on much of the land of this sort in the
county, this kind of range has a low carrying capacity. It is best suited to
Brahma or cross -bred cattle.

The vegetation consists almost entirely of shrubs, largely creosote bush,
bur -sage, and desert saltbush. These occur in various proportions, ranging
from pure creosote bush to extensive portions consisting primarily of salt-
bush and bur -sage. As the creosote bush is never grazed and the other two
shrubs do have a little value, the worth of this sort of land as grazing range
is in direct proportion to the relative abundance of these shrubs.
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Creosote bush flat near Davis Dam. Areas of this sort are valueless as range.

CREOSOTE BUSH

Extensive areas in the county support essentially pure stands of creosote
bush. These areas have no grazing value; they do not even produce enough
annuals to graze seasonally. Most of these creosote bush "flats" in Mohave
County lie on the lower bajadas of the Black Mountains between the moun-
tains and the Colorado River. Topsoil is lacking on sites of this sort. Because
of the pavement of small pebbles erosion is essentially stabilized.

Occasional plants of range ratany or bur sage may be scattered among
the creosote bushes in some places. Even though these have a little grazing
value they are too widely scattered to permit this type to be classed correctly
as grazing range.
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MAINTAINING A HIGH LEVEL OF FORAGE PRODUCTION

A range- condition classification serves three primary purposes : (1) It
is an aid in improving run -down ranges, (2) it facilitates maintenance of
ranges already in top condition, and (3) it aids in preventing range deterio-
ration. Since the degree to which a range has deteriorated (as indicated by
its condition class) determines the steps needed to resore it, a knowledge of
range condition is basic to recommendation of the improvement measures
needed.

The greater the degree of deterioration, the more difficult it is to bring
a range back to excellent condition and the more drastic the measures that
must be taken. A range in good condition can usually be improved by a
slight reduction in stocking or better distribution of stock. A range in poor
condition is usually not materially benefited by these practices. The gross
remnants are not sufficient to revegetate the range, and it is usually neces-
sary to remove the brush, reseed, or use mechanical treatments such as pit-
ting, subsoiling, or contour furrowing.

Except for occasional short periods when drought or other unfavorable
conditions prevail, a range in excellent condition can be kept that way per-
manently. Maintaining a range at this high production level will not require
stocking at a reduced rate since an excellent- condition range will support
more livestock than one in any other condition.

It may be necessary in emergencies to hold over more stock than the
range or a portion of it will support continuously. When such overstocking
happens frequently, this is generally a sign of mismanagement; when it
happens only occasionally mismanagement is not necessarily indicated. When
overstocking of this sort is infrequent, the range will suffer little or no
permanent damage. There may, however, be inadequate forage to carry the
stock through in good shape.

Drought may cause a temporary drop in range condition by reducing
forage production on a range. A drought may last a season, a year, or sev-
eral years. Because of the consequent reduction in forage production it is
frequently necessary to reduce the number of stock grazing the drought -
stricken area.

On timbered ranges, logging may be very destructive of forage. Even
on excellent- condition range the effects of logging may be long- lasting unless
local artificial reseeding is resorted to. When such reseeding is necessary,
care should be taken to reseed to species that are shade -tolerant and that
will do well on forest soils.

Fire may temporarily destroy forage. This does not mean that fires are
always harmful from a forage -production viewpoint. An occasional fire in
grassland is natural and many grass species seem to have become adjusted
to burning as a result of fires that apparently occurred from time to time
down through the centuries. Many shrubs and trees, on the other hand, are
killed by fire and it is probable that periodic burning originally maintained
extensive portions of Mohave County as grassland that are not grassland
today.

Chaparral ranges that contain grass should not be stocked so heavily as
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to destroy the grasses. Full forage production on these ranges is obtained
only where there is a mixture of grasses and shrubs.

Future research may develop a chemical that will eradicate shrubs such
as those that make up Mohave County's chaparral. If this occurs, it is prob-
able that these lands will produce more forage from grass than from the
present vegetation. Until that time, however, these ranges should be man-
aged to maintain a mixture of grass and shrubs.

MANAGEMENT OF THE RANGE

Research and experience have shown that a high level of forage pro-
duction can best be obtained on most range lands by applying certain time -
tested management practices. These practices favor the production of forage,
the greatest gains in livestock and the best calf, lamb, or wool crops.

DEGREE OF GRAZING USE

The first concern of the rancher over a long period should be to main-
tain a degree of grazing use that will maintain or increase his better forage
plants.

On grass ranges grazed during the growing season, about one -third of
the seed stalks should be left at the end of the grazing season. If grazed
during the dormant period, grazing can be closer and only enough vegeta-
tion needs to be left to prevent erosion.

On chaparral ranges that contain no grass, at least one -fourth of the
growth on the current year's twigs should be left at the end of the season.

Degree of use cannot be gauged exactly. For this reason, the condition
of the range should be checked occasionally, even though every attempt has
been made to prevent overgrazing. If this check indicates a downward trend,
grazing has been too heavy for the amount of forage produced, and the need
for lighter use is indicated.

DEFERRED GRAZING

Run -down ranges require a rest period during which the grasses can set
seed and new seedlings can become established. This deferment or rest
period must come during the growing season and must allow time for seed
development. After seed formation the grasses may again be grazed. Care
must be exercised not to overgraze one portion of the range in order to rest
another part.

The poorer the condition of the range the more frequently it should be
deferred. Poor -condition areas should be deferred every summer until they
improve at least one condition class. Fair-condition ranges should be deferred
every other year. Ranges in good condition will benefit from deferment once
in three years. Although excellent-condition areas do not require deferment,
a rest during the growing season once every three to five years will help
them keep in top condition.

Deferment benefits forage plants in two ways. It permits them to set
seed and to produce new plants, and it allows the old plants to become
larger and more vigorous. These effects add up to greater forage production
and, consequently, better range condition.

FORAGE PRODUCTION ON ARIZONA. RANGES - III MOHAVE COUNTY 61



DISTRIBUTION OF STOCK
Distribution of livestock over the range to make the best use of forage

may be a major problem with cattle; it is generally a minor one with sheep.
Certain basic methods of distributing livestock have been successful. These
include herding, relocation of fences, providing additional temporary and
permanent water, and distributing salt grounds to pull the livestock out
from water. When using salt to get better distribution, it is essential to place
all salt away from water. Otherwise, stock will use those salt grounds close
to water, and will not be drawn out to the other locations.

KIND OF LIVESTOCK

All ranges are not equally usable either by all kinds or all classes of
livestock. Topography, kind of forage, climate, and adequacy of water are
all factors that affect the kind of stock that should be run. A well- watered
range with adequate feed available most of the year, for example, is gen-
erally well suited to a cow -calf operation. A desert range, on the other hand,
where both feed and water may be in short supply for extended periods, or
abundantly available for a short time, is best suited to a buying and selling
beef operation.

Ranges where the finer perennial grasses or where annual grasses and
weeds predominate are usually well suited to use by sheep. Cattle and
horses will make better use than sheep of range where coarse grasses areabundant. This does not mean that cattle and horses are not adapted to
fine -grass ranges. Some of the largest cattle ranches in the West operate in
blue grama or other fine -grass areas.

Extremely rough topography is best suited to goats or sheep. Areas of
heavy brush usually can be utilized best by goats. Brahmas or similar type
cattle are generally conceded to be better adapted to rough, inadequately
watered and desert range than are Herefords or other breeds.

RESEEDING

Artificial reseeding should be resorted to only where few or none of the
better native species are left to produce seed. Although cost of reseeding is
high and chances of success are sometimes low, seeding is sometimes desir-
able and may be employed to advantage.

Areas with a high potential for forage production should be seeded
before less productive areas. Range that formerly grew abundant forage
usually has a high potential.

Depleted areas where erosion is a problem should be reseeded. Benefits
from erosion control added to increased forage production should soon
offset the cost of seeding. Burns in timber, juniper, or chaparral that have
destroyed most of the forage plants fall into this class.

Several precautions should be observed to minimize the possibility of
failure: (1) Use plant species adapted to the site and climate; (2) prepare
a clean seedbed if at all possible, thus eliminating competition from weeds;
(3) seed at the right season of the year; (4) seed at the proper rate, with
particular care not to overseed too deeply; (6) cover the seed and pack
the soil wherever possible; (7) protect the new seeding from grazing for
two growing seasons after the seeds germinate; (8) graze at a proper rate
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after the plants have become established.
Lehmann lovegrass and some of the other introduced lovegrasses have

given better stands than any other species in the desert grassland and
chaparral types. Crested wheatgrass is one of the best in the higher grass-
land and the pinyon -juniper, though there are others that may give good
stands in these types.

The best results in seeding tests have been obtained by using an eccentric
or cutaway disc in combination with a cultipacker seeder. This equipment
prepares a seedbed that catches and holds rainfall, plants the seed properly,
and packs the soil. Good stands have been obtained with this equipment
where other methods have failed.

BRUSH CONTROL

Most shrubs produce less forage than grass and make cattle working
difficult. For these reasons their control is advisable when practical control
methods are available.

Juniper. The juniper invasion of some of Mohave County's best grass-
land is one of the county's most pressing range problems. Carrying capacities
and land values have decreased wherever this tree has invaded grassland.
All of the reasons for this invasion are not known, but there is little doubt
that juniper was originally prevented from spreading to grassland by fires
set by lightning or Indians. Breakdown of the grass cover by domestic live-
stock grazing has probably helped to make it harder for fire to run and
easier for the young trees to get started.

Several methods of juniper control are economically feasible. Hand
grubbing when the young plants first appear is probably the cheapest and
most effective. This method can be used to provent further spread, but has
little use on old stands. Hand chopping is a slow but thorough method of
eradication that may be combined very well with hand grubbing. Small trees
and limbs may be piled around the larger trees and burned.

Cabling has given rather effective and cheap control on the Whiteriver
and San Carlos Indian Reservations. A length of heavy cable was dragged
between two crawler -type tractors. Satisfactory results were obtained by
dragging 550 feet of 1 7/8 -inch cable between two TD -18 diesel tractors.
The tractors traveled 250 feet apart in the thinner stands and were able to
cover 50 to 60 acres per hour. Unusually large trees were by- passed. This
method, tested on alligatorbark juniper in New Mexico on the Mescalero
Indian Reservation resulted in a 70 per cent or better kill of all trees. Effec-
tiveness varied with density of the juniper stand, with the highest kill
obtained on thin stands. Cabling back in the opposite direction resulted in
a considerably higher kill but greatly increased the cost. When a heavy
ship's anchor chain was used rather than a cable, results were less effective

and more costly.
Removal of juniper with a bulldozer has been effective in several places

in Arizona. The method is costly, however, and costs may be prohibitive in
thick stands.

Chaparral. Unlike many brush ranges where shrubs have invaded grass-
lands, the greater part of the chaparral is a natural shrub area. No economical
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control methods have yet been developed to get rid of the shrubs. Until
such control methods are available the chaparral range should be handled
to make the best possible use of the brush and grasses now growing there.

Snakeweed. Snakeweed has invaded most of the range lands of Mohave
County. This half -shrub usually occurs on run -down ranges where the grass
cover is thin. Results of attempts to kill this plant with 2,4 -D have been
variable. When enough grass remains to carry a fire, snakeweed may be
killed effectively by burning during the driest parts of the year. It can be
kept under control by maintaining a good stand of grass.

Sagebrush. Sagebrush may be controlled by spraying with 2,4-D. It is
also killed readily by fire. When sagebrush areas are to be reseeded, plow-
ing with a heavy disk -type plow is an effective control method. This opera-
tion also prepares a seedbed in which seed may be broadcast or drilled.
Other effective cultural treatments include use of some form of the Australian
stump -jump plow or self -clearing log or pipe harrows. These implements
have proved very useful on land too rough or rocky for the usual disk-type
plows. The principal disadvantage of any type of harrow is that only the
older more brittle bushes are usually killed. Harrows do, however, kill less
grass than instruments that tear up more soil.

BURNING

Fire was undoubtedly one of the major factors that originally kept the
grasslands of Mohave County in a brush -free state. As a means of juniper,
snakeweed, or sagebrush control, it still has advantages where sufficient
grass remains to carry a fire.

Juniper, most Arizona species of which are killed by fire, has taken
over many thousand acres in the county that were formerly grassland. This
juniper invasion probably could have been prevented by an occasional fire.
Today, because of grazing and competition from juniper, the ground cover
over much of this area is too thin to carry fire and more expensive means
of control must be used.

It is doubtful whether fire in most chaparral ranges in Mohave County
is beneficial. Except in openings, the grass cover, even in the best chaparral,
is thin and the shrubs are large and often dense. Fires in such areas are
usually extremely hot and most of the grasses may be destroyed. Few of
the shrubs are killed since most of them stump- sprout. Before they grow
up again there is no ground cover to protect the soil from erosion and, as
these soils are often highly erodible, severe erosion damage may result.

Most chaparral areas that have burned should be seeded at once to
grasses or other adapted forage species. The cheapest and usually the most
effective reseeding is obtained by broadcasting the seed directly in the
ashes. This technique has proved to be particularly effective at about the
beginning of the summer rainy season. Where there is enough grass to
carry a fire, this method of control may be used to advantage. Where fire
will not carry, it is sometimes possible, by closing an area to grazing for a
season, to build the cover up to a point where it will burn. In all such con-
trolled burns, care should be taken to see that the fire does not escape to
adjacent areas.
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Some shrubs are killed by fire; others are killed to the ground but
sprout from the stumps. Plants common in Mohave County that are killed
and do not stump- sprout include: one -seed or Utah juniper, sagebrush,
snakeweed, and burroweed. Stands of these plants that support enough
grass or weeds to carry a fire may be largely eradicated by broadcast burn-
ing. Some of the more vigorous "sprouters" include scrub oak and most
other chaparral shrubs, rabbitbrush, catclaw, and mesquite. Alligator -bark
juniper, as mentioned earlier, is also a "sprouter."

Control by burning of non -sprouting shrubs is cheap and can be used
on large relatively inaccessible range areas. Fire is hazardous, however, and
must be used with care to prevent its spread to adjacent areas. If allowed
to run wild, it can cause widespread destruction of fences, buildings, timber
or reserve forage. Burning at any time destroys the current season's crop
of forage.
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GRAZING VALUE OF SOME COMMON
MOHAVE COUNTY PLANTS

Additional information on many of these plants may be obtained
by ref erring to publications listed at the end of this

bulletin under "References."

GRASSES

ALKALI SACATON (Sporoholus airoides)
Although alkali sacaton is not particularly abundant in Mohave County,

it is one of the principal grasses that grows intermixed with shadscale in
the Strip. The leaves and stems are rather coarse but do provide forage of
fair quality. The value of this grass as a forage species is due in part to
its ability to grow in alkaline sites. It does occur, however, as scattered
individuals on less alkaline upland sites. On these upland sites it is taken
rather readily in combination with associated species by cattle and horses.
Because of its coarseness, alkali sacaton makes poor forage for sheep.

Best returns can be obtained from alkali sacaton by grazing rather
heavily during the summer growing season. When handled in this fashion
it should be deferred during July and August about every third year.

BIG GALLETA (Hilaria rigida)
Big galleta, a large, very coarse bunchgrass, is restricted to the lower,

drier portions of the county. It is so coarse as to be largely worthless except
when actively growing during the summer rainy season or when it greens
up during the spring.

During wet springs, an abundance of filaree on big galleta ranges gives
these areas a rather high carrying capacity for a short period. Like tobosa
flats, however, they are poorly suited to yearlong use.

BLACK GRAMA (Bouteloua eriopoda)
Black grama is one of the better forage grasses in the county and occurs

abundantly over a wide altitudinal range. On the better -condition ranges
in the juniper -pinyon type it may be one of the principal forage producers.
In the higher grassland areas also it may be abundant, occurring locally in
pure stands. In the chaparral type it is one of the principal grasses. From
these higher elevations it extends down through the desert grassland into
the desert -shrub types.

Black grama remains green over a long season, even during drought
periods. It is readily grazed by all classes of livestock.

This is one of the few sod grasses in the county. Although never
forming a close sod, it spreads by runners that root and form new plants
at the nodes.

BLUE GRAMA (Bouteloua gracilis)
Blue grama probably produces more forage than any other species in

Mohave County. Other grasses may produce a greater volume of forage
per acre, but no others so palatable are so widespread and make as dense
a ground cover.
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Blue grama grows largely at medium altitudes in the county and is
most important in the open grassland, juniper, and chaparral types.

Although this grass is most productive during and for a short time after
the summer rains, it cures well and provides some forage year round. It
often appears sod -bound in old stands that have been heavily grazed for
many years. This condition is probably due either to root starvation through
too heavy grazing, to a deficiency in certain essential elements, or to a com-
pacted condition of the soil that permits much of the rainfall to be lost as
runoff. Harrowing, disking, or other methods of loosening the sod have
been effectively used to increase growth on stagnated stands.

BUSH NICELY (Muhlenbergia porter))
Bush muhly is a fine -stemmed bunchgrass that was originally one of

the most abundant grasses in the desert -shrub and desert -grassland types.
Because of its high palatability and susceptibility to grazing injury the
plant now grows principally under bushes where it is protected from
livestock.

The stems tend to remain alive the year around. Because of this feature
it is grazed particularly heavily during drought periods when other grasses
are dry.

INDIAN RICEGRASS (Orysopsis hymenoides)
This is one of the better grasses in the juniper- pinyon and higher

grassland ranges of the county.
Although well adapted to sandy soils, Indian ricegrass is by no means

restricted to such areas. It frequently grows associated with shadscale and
winterfat and is able to withstand moderate amounts of alkali.

This grass is highly palatable to all classes of livestock. It cures excep-
tionally well and is valued as a winter feed for cattle, sheep, and horses.
The seeds, which remain on the plant, are large and high in protein. They
are responsible to a considerable degree for the high value of the grass as
a winter feed.

NEEDLEGRASS (Stipa spp.)
Needlegrasses in Mohave County occur largely at the higher elevations.

They are usually found in the juniper- pinyon or ponderosa pine types or
in adjacent grassland.

When actively growing, the needlegrasses that occur in Mohave County
provide forage of fair to good quality for cattle, good to excellent for
horses, and fair to poor for sheep. As the plants mature the sharp -pointed
seeds become objectionable to all livestock but particularly to sheep.

RED BROME (Bromus rubens)

Red brome is a common spring- annual grass that is widespread in
Mohave County and frequently plentiful over a wide range of elevations.

Red brome is not native to the United States but was brought to the
West Coast from the Mediterranean region. The plant can properly be
classed as a range weed. It has come to Arizona rather recently but has
spread rapidly on run -down ranges. This spread has taken place largely on
low- elevation ranges in the chaparral and desert -grassland types.
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The shallow -rooted plants pull up easily when grazed and for this
reason, in part, are not particularly relished by livestock. Because they
mature rapidly the plants provide green food for only a short season. In
spite of its widespread occurrence and local abundance, red brome is rated
as a poor forage producer.

RED THREE -AWN (Ari.rtida longiseta)
Red three -awn is a bunchgrass that occurs in the chaparral, grassland,

and juniper- pinyon types. It derives its name from the reddish color of the
awns while the plants are in flower and seed is ripening.

Red three -awn is almost worthless as a forage species. Livestock graze
it very lightly unless little else is available. This unpalatability enables it to
come in as the more palatable grasses go out and makes it a reliable indicator
of run -down grassland range. It is unable to compete with such grasses as
blue and sideoats grama unless these grasses are harmed by too -heavy
grazing or drought. Because of this, ranges that have become infested with
red three -awn can be improved and the three-awn controlled by good
grazing management.

On good- or excellent- condition ranges red three-awn is abundant only
on poor, gravelly soils.

SAND DROPSEED (Sporobolus cryptandrus)
Sand dropseed is widespread in Mohave County, particularly on sandy

soils. When the plants are green, they provide fair to good feed for cattle
and horses and fair for sheep. When dry, they rate as poor forage for all
classes of livestock.

SIDE -OATS GRAMA (Bouteloua curtipendula)
Side -oats grama is well adapted to a variety of non -alkaline sites from

the upper southern -desert -shrub types into the juniper -pinyon woodland.
Side -oats grama is a high -producing perennial bunchgrass of average to
better -than - average palatability. Although not taken as readily as blue grama,
it is equally valuable, especially for cattle and horses, because of its greater
forage production. Ranges that have an abundance of side-oats mixed with
blue grama are much more productive than those with blue grama alone.

Side -oats grama grows over a wider range of altitude and rainfall than
blue graina, but it is most productive when growing under conditions most
favorable for blue grama. Most blue -grama ranges in the county at one
time supported a good stand of side -oats grama. Although side -oats is more
resistant to grazing than most of our palatable grasses, it is not as resistant
as blue grama. Consequently side -oats has gradually disappeared from much
of the area where it was formerly abundant.

SPIKE DROPSEED (Sporobolus contractus)
Spike dropseed is similar to sand dropseed in range, palatability, and

general appearance. It occurs widespread in the county, but is most abundant
in the grassland areas. When the plants are green, they provide fair to good
feed for cattle and horses and fair feed for sheep. When dry, they rate as
poor forage for all classes of livestock.
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SQUIRREL -TAIL (Sitanion hystrix)

This is a common, rather short -lived perennial grass. Although particu-
larly abundant on fair- and poor- condition ranges in the juniper-pinyon,
chaparral and sagebrush, it is not restricted to these types.

Squirrel -tail is rather lightly grazed by all classes of livestock when
green. As the plants mature, the long awns dry and become objectionable
to grazing animals and palatability drops almost to zero.

TOBOSA (Hilarla mutica)
Tobosa is one of the most widespread grasses in the county. It occurs

over an altitudinal range extending from the juniper -pinyon woodland down
through the grassland, chaparral, desert- grassland, and desert -shrub types.
Stands of tobosa are usually restricted to swales or other heavy -soil areas.

Tobosa provides good forage when green. It grows most actively during
the summer rainy season and during this time produces a large amount of
coarse but good forage. It is coarse, wiry, and almost worthless when dry,
generally yielding little forage until the following rainy season.

WESTERN WHEATGRASS (Agropyron smithii)
Western wheatgrass, or bluestem, is found in the juniper -pinyon, sage-

brush, grassland, and ponderosa pine types. This grass is valuable both as
a forage producer and as a soil binder. Although the plants are not particu-
larly leafy, the stems, seedheads, and leaves combine to produce a rather
large amount of forage that is relished by cattle, horses, and sheep.

WoLFTAIL (Lycurus phleoides)
Wolftail is one of the better perennial grasses in the grassland, chaparral,

and juniper- pinyon woodland. Like most of the grasses in these types wolf -

tail makes most of its growth and is most palatable during, and for a short
time after, the summer rainy season.

SHRUBS AND TREES

ALGERITA (Berberis tri f oliata)

Algerita or barberry is a common shrub in the chaparral and juniper -

pinyon belts. It has no forage value for cattle, horses, or sheep and little
for goats. The stiff, shiny leaves have spiny edges, a combination of features
that may be responsible in large part for the plant's unpalatability.

ALLIGATOR -BARK- JUNIPER (Juniperus deppeana)
Alligator -bark or other junipers are widespread in Mohave County,

usually occupying a zone just above the chaparral. None of the junipers
has any value as forage for cattle, horses, sheep, or goats. The berries and
young twigs are browsed by deer.

APACHE PLUME (Fallugia paradoxa)
Apache plume is a common shrub in the county, growing typically on

the banks or in the bottoms of washes or drainage channels. Its palata-
bility is usually rated as fair for all classes of livestock. The plants are
usually not closely grazed unless other feed in the area is inadequate or the
proportion of palatable shrubs to grasses is low.
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BLACKBRUSH (Coleogyne ramosissima)
Blackbrush (sometimes erroneously called burrobrush) is one of the

most abundant shrubs in the northern part of the county south of the
Colorado River. It tends to form dense stands that support little other
vegetation.

Blackbrush provides poor forage during the spring, summer, and fall,
for cattle, horses, or sheep. Goats make fair use of it during these seasons.
During the winter when other feed is scarce it sometimes rates as fair for
cattle and sheep. At best, however, the plant is a poor forage species.

BLADDERSACE (Salazaria mexicana)
Bladdersage occurs rather commonly in the central part of the county,

usually in the desert grassland or the higher southern -desert -shrub types. It
apparently increases as the grassland deteriorates.

Bladdersage is grazed only lightly by cattle and horses except on ranges
where little other forage is available. It frequently receives almost no grazing
on ranges where little or no grass or other palatable species remain.

BRITTLEBUSH (Encelia farinosa)
Brittlebush is rather abundant in the southern- desert -shrub types at

lower elevations. It has no forage value for domestic livestock.

BURROBRUSH (Hymenoclea spp)
Burrobrush is characteristic of open sandy washes or other sandy sites

in many of the southern -desert -shrub types. The leaves and young twigs
are very lightly grazed and the plant has little forage value for domestic
livestock.

BUR -SAGE (Franseria dumosa)
Bur -sage, frequently called white bur -sage, is a low- growing shrub, and

one of the most abundant plants in the lower, drier parts of the county.
In some of the poorest, driest sites there is almost no vegetation except
bur -sage and creosote bush.

White bur -sage provides fair to good forage for horses and fair to poor
for cattle and sheep. Because there is often little other feed produced where
this shrub grows it is often highly valuable as forage. The plants may be
rather closely cropped on heavily stocked range, but this indicates inade-
quate forage rather than high palatability.

CATCLAW (Acacia greggii)
Catclaw is a common shrub in the lower portions of the county. It is

most abundant in the lower chaparral type and along drainages in the
desert -grassland and desert -shrub types.

Catclaw makes poor forage. The leaves and smaller twigs may be
browsed to some extent in dry years when little else is available or when
the better species have been killed. It provides the most forage in the spring
when the flowers, young leaves, and young twigs are available. Forage
value decreases as the branches become hard and spiny. The mature pods
are almost worthless as feed.
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CHAMISO (Atriplex canescens)
Chamiso is one of the most palatable and valuable shrubs in Mohave

County. It ranges from the southern -desert -shrub type up through the
chaparral, grassland, and juniper -pinyon.

The leaves, young twigs, and seed pods are highly relished by all
classes of domestic livestock. Because of the high palatability and the pref-
erence that livestock show for the seed pods the plants are often grazed
to a point where their reproduction is restricted.

CLIFFROSE (Cowania mexicana)

Cliffrose is abundant in the juniper- pinyon and chaparral types but
occurs also in the limited stands of ponderosa pine found in Mohave
County. It has a high palatability rating for all classes of domestic live-
stock as well as for deer. The plant is evergreen and makes good winter
browse.

Cliffrose stands up well under grazing. The lateral buds develop and
produce more leaves and fine branches under moderate grazing than when
undergrazed.

CREOSOTE BUSH (Larrea tridentata)
Creosote bush is the most abundant shrub of the desert -shrub region.

It has no forage value for any kind of livestock.

DESERT SALTBUSH (Atriplex polycarpa)
Desert saltbush is one of the most drought- resistant of the more pal-

atable shrubs common in Mohave County. It is often abundant in extremely
arid sites where little else except creosote bush and bur -sage are in

evidence.
Desert saltbush is a valuable plant for all classes of domestic livestock.

Frequently, however, it receives little use because of the sparcity of other
forage and the shortage of stock water.

GRAYTHORN (Condalia lycioides)

Graythorn is a common shrub in many of the southern -desert -shrub
types of Mohave County but may extend upward into the chaparral and
lower juniper -pinyon. The hard, spiny, sparsely -leaved branches are grazed
little or not at all by domestic livestock.

GuAJILLA (Calliandra eriophylla)
Guajilla rates as one of the most palatable shrubs in the desert grass-

land and lower chaparral ranges. The numerous fine stems and leaves make
very good forage and are highly resistant to drought and grazing. The
stems, even though woody, are palatable to all classes of livestock, par-
ticularly when actively growing.

JANUSIA (Janusia gracilis)
This low- growing, vinelike shrub is common in southern-desert -shrub

ranges where palo verde, sahuaro, and ocotillo are dominant. The stems,
leaves, and fruits are palatable but provide little forage because the plants
usually grow beneath trees where they are protected from grazing.
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JIMMYWEED (Aplopappus heterophyllus)
This is a common weedy shrub in the eastern part of the county. It

usually grows where other vegetation is sparse and is a rather reliable
indicator of areas that originally supported grasses. Range that once
grew grass generally can be made to do so again. For this reason jimmyweed
is often useful as an indicator of range that can be reseeded profitably.

This plant not only has no forage value; it is poisonous to domestic
livestock when they are forced to eat it because of a shortage of other
vegetation.

JOSHUA TREE (Yucca brevi f olia)
Joshua tree occurs primarily in the western part of Mohave County.

The best stands that probably exist anywhere today are in the area north
of Kingman between Chloride and Pierce's Ferry. The plant has almost
no value as forage. The flowers, which might be eaten, are usually too
high for livestock to reach.

JUNIPER (Juniperus spp.)
(See alligator -bark juniper.)

MANZANITA (Arctostaphylos pungens, A. pringlei)
Manzanita is one of the principal shrubs in the chaparral type. It also

occurs abundantly in the juniper -pinyon and lower ponderosa -pine types.
It provides little forage for cattle or horses and only a little more for sheep.
Deer make some use of the plant and the berries are a valuable food source
for quail and other birds.

MORMON TEA (Ephedra spp.)
There are several species of Mormon tea in Mohave County. One or

more of the species occurs from the southern -desert -shrub vegetation types
up into the grassland and juniper- pinyon. During the summer, when better
forage is usually available, Mormon tea is lightly grazed by domestic stock.
During the winter when other feed is relatively scarce, it may be a valuable
feed source.

MOUNTAIN LAUREL (Rhus ovata)
Mountain laurel is a large ornamental shrub that is most common in

the chaparral type but occurs occasionally in the juniper -pinyon woodland.
The plant has almost no grazing value for cattle, horses, or sheep.

Goats may graze it lightly if other feed is scarce.

MOUNTAIN MAHOGANY (Cercocar pus spp.)
Mountain mahogany is a common shrub in chaparral. It occurs, but

usually less abundantly, in the juniper -pinyon woodland.
Mountain mahogany rates among the best shrubs of the county as

feed for livestock. It is taken readily by all classes of livestock, but par-
ticularly by sheep and goats. The evergreen leaves provide good feed
during the winter. The broad -leaved species make better forage than those
with narrow, thick leaves.
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OCOTILLO (Fouquieriasplendens)
This shrub is widespread and abundant in much of the southern- desert-

shrub region. It has no value as forage for domestic livestock.

PALO VERDE (Cercidium microphyllurli)
Palo verde, a small tree with green stems and twigs, is one of the

most characteristic plants of the desert-shrub region. It grows best on
well- drained sites, commonly occurring on desert h -ills or the gently- sloping

outwash plains at the base of mountains.
Although the younger twigs are browsed to some extent, the plants do

not provide much forage.
PINYON PINE (Pines spp.)

Pinyon pines occur commonly in the county in the juniper -pinyon
woodland. The trees have no forage value for domestic livestock or for
game animals.

PRICKLY PEAR (Opuntia spp.)
Several species of prickly pear are abundant in the county. They are

most common in the desert -shrub types but may be plentiful in the juniper -
pinyon, chaparral, and some of the grassland types.

The prickly pears should not be classed as forage. The flat stems and
the fruits are grazed a little, however, when better feed is scarce.

RABBITBRUSH (Chrysothamnlls spp.)
Rabbitbrush is widely scattered and moderately abundant in the chaparral,

juniper- pinyon, and grassland. The plants are sometimes browsed very
lightly, but are generally considered to have no forage value.

RANGE RATANY (Krameria parvif olla)

Range ratany is one of the more abundant forage -producing shrubs in
the desert- grassland and desert-shrub types. The gray -colored, finely- branched
bushes are low growing, seldom reaching a height of more than 18 inches.

Range ratany provides good forage for all classes of livestock. Part of
its value lies in an ability to produce green forage during drought when
most plants are dry.

SAHUARO (Carnegiea gigantea)
Sahuaro is a common cactus in much of the southern- desert -shrub region

of southern Mohave County. The plant has no value as forage.

SCRUB OAK (Quercus turbinella)

Scrub oak is the principal shrub throughout most of the chaparral. It
has spread into the adjacent grassland to some extent.

Scrub oak is a rather valuable forage species, particularly for goats, even

though it is not particularly palatable. There are several reasons for this.
The plant is evergreen and provides forage during the winter when the
grasses are dry. It can survive heavy grazing that destroys the understory
vegetation, and on deteriorated ranges may remain as almost the only forage.

Goats graze scrub oak better than other domestic livestock; it rates as
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fair feed for cattle and sheep. Some of its value is derived from the leaves;
some from the acorns. Deer, also, use both leaves and acorns.

sHAnscALE (A triplex con f erti f olia)
Shadscale in Mohave County occurs primarily in the Strip, growing for

the most part on soils with a moderately high alkali content. Although
fairly heavily grazed, partly because of a shortage of other forage, shadscale
persists long after most other forage plants have disappeared.

This low- growing shrub provides fair forage for cattle, horses, sheep,
and goats. Not only the leaves, but the flowers and seeds as well are
grazed. Shadscale is particularly valued on sheep ranges where it provides
forage principally during the fall and spring.

SHRUBBY BUCKWHEAT (Eriogonum wrightii)
Shrubby buckwheat is a half -shrub that occurs commonly from the

upper parts of the desert grassland up through the chaparral and grass-
land and into the juniper- pinyon woodland. In the grassland it becomes
more abundant when grazing or drought reduces the grass cover. It occurs
less abundantly on good- and excellent- condition ranges than on those
that are in only fair condition.

Shrubby buckwheat makes fair forage for cattle and horses and some-
what better than this for sheep and goats. On the lower range where less
forage from other species is available it provides a greater portion of the
total forage than at higher elevations.

SILKTASSEL (Garrya flavescens)
Silktassel is a large shrub that occurs in the chaparral. Although wide-

spread in the type, it is less common than most of the shrubs with which
it grows.

Silktassel is lightly grazed, possibly because of its bitter, quinine -like
taste.

SNAKEWEED (Gutierrezia sarothrae)
Snakeweed, a half -shrub ranging in height from 6 inches to 3 feet, is

common in most of the forage types of Mohave County. Its range extends
from the desert -shrub type up through the chaparral, grassland, and juniper -
pinyon into the ponderosa pine.

An abundance of snakeweed generally indicates range deterioration;
occasionally it may indicate shallow or droughty soils. The plant has no
palatability though livestock will browse it slightly if in a semi -starved
condition. It is poisonous, particularly to sheep and goats.

Snakeweed is readily killed by fire, and this may have been important
at one time in restricting its spread.

SPANISH BAYONET (Yucca spp. except Y. brevi f olia)
Several species of Spanish bayonet occur in Mohave County. One or

another of the species may be found from the lowest elevations almost to
the highest. One of the commonest species, Mohave yucca, is particularly
abundant at elevations just below Joshua tree.
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The leaves of Spanish bayonet furnish little or no forage. The flower
stalks, on the other hand, when they are within reach, are grazed readily
before the fruits mature and become dry.

SQUAWBUSH (Rhos trilobata)
Squawbush occurs most commonly in the chaparral type but is also

typical of the juniper- pinyon and is found to some extent in ponderosa
pine, particularly on the drier slopes. It provides poor forage for cattle
and sheep and fair forage for goats.

STAGHORN CHOLLA (O puntia spp.)

Several species of cholla -type cactus, all commonly called staghorn,
occur in the county. The majority are found in the southern- desert -shrub
areas, others in all of the vegetation types up to the ponderosa pine.

Although the fruits are eaten to a slight extent by cattle, none of the
staghorn cacti should properly be classed as forage plants.

TOMATILLO (Lycium spp.)
Tomatillo or squaw -berry is a common shrub over much of the county.

The plants are grazed only lightly and provide almost no forage for any
class of livestock. In the grassland they are a rather reliable indicator of
range deterioration, becoming more abundant as the grasses are driven out.

TWINBERRY (Menodora scabra)
Twinberry occurs over a wide range of conditions from the southern -

desert -shrub up through the juniper -pinyon. Although small, usually no
more than 12 to 14 inches tall, this is a valuable forage species. It has a
high palatability for all classes of livestock and withstands grazing rather
well.

WINTERFAT (Eurotia Janata)
Winterfat, also commonly known as white sage, is a valuable half -

shrub that is locally abundant in the juniper- pinyon and grassland types.
The plant is palatable to all classes of domestic livestock as well as

to deer and elk.
WEEDS

BLADDFRSTEM (Eriogonum inflatum)
Bladderstem is a green- stemmed herb that is rather common in Mohave

County at elevations below about 3,500 feet. It is usually more abundant
in stands of tobosa or big galleta than elsewhere. The plant may be grazed
to some extent but because of its sparseness has little value as a forage
producer.

CLUBFLOWER (Cordylanthus parviflorus)
Clubflower is a weed that springs up after the summer rains. There

are several species but the one most common in Mohave County is an
annual with little or no value as forage. It is locally abundant in deterio-
rated juniper -pinyon range, particularly in wet years.

Like annual goldeneye, with which it is often associated, clubfiower
indicates a run -down range. When it occurs in abundance one can be
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almost certain that grasses, particularly blue grama and side -oats grama,
were formerly the principal vegetation.

FILAREE (Erodium cicutarium)
Filaree is a winter and spring annual that germinates in the fall soon

after the rains begin. Most of the growth is made during a short period
in the spring while temperatures are moderately high and soil moisture is
still plentiful.

Aside from some of the grasses, filaree is probably the most valuable
forage plant in the county. It makes excellent feed for all classes of live-
stock, but is most valued as sheep feed. The rosette -like plants grow close
to the ground much of the time, making it difficult for cattle to graze. In
favorable locations and in years of abundant rainfall, growth is rapid and
the plants may reach a height of 12 to 18 inches.

Filaree is most abundant at the lower elevations in Mohave County.
In the desert -grassland type it produces large quantities of forage in wet
years. It yields moderately in all years except those of extreme drought.

GLOBE MALLOW (Sphaeralcea spp.)
The globe mallows common in Mohave County range from the southern -

desert -shrub type up through the grassland and juniper -pinyon. None of the
species provide much forage for domestic livestock but they may be grazed
lightly when there is a shortage of better feed.

GOLDENEYE (Viguiera annua)
Goldeneye or resin -weed occurs as a common weed in the juniper -

pinyon and grassland types where the perennial grasses have been destroyed.
This short -lived member of the sunflower family has almost no forage

value for cattle and only slightly more for sheep. Although the flowers are
grazed more than any other part of the plant, even these are taken for the
most part only when other feed is scarce.

In the juniper- pinyon woodland, where it occurs most commonly, gold -
eneye is a reliable indicator of range deterioration. With few exceptions
areas that support an abundance of this weed originally grew highly pro-
ductive stands of grass.

GOLDENHEAD (Acamptopappus sphaerocephalus)
Goldenhead is one of the most abundant shrubs of Mohave County in

much of the desert grassland and in some of the more open chaparral. It is
particularly abundant from Kingman south to the Bill Williams River.

Goldenhead is grazed very lightly by domestic livestock. Use is gener-
ally so light as to render the plant almost worthless as forage.

INDIANWHEAT (Plantago purshii)
Indianwheat is one of the most valuable of our spring annuals. It is

most abundant in the chaparral, grassland, and juniper- pinyon ranges, but
occurs also at lower elevations. It is highly valued as sheep feed; not rated
quite as high for cattle.

Forage production from Indianwheat, like that from most annuals,
is undependable because growth fluctuates greatly from year to year, vary-

76 ARIZONA EXPERIMENT STATION BULLETIN 244



ing with rainfall. In good years more feed may be produced than can be
used; in poor years there may be almost none.

LOCO -WEED (Astragalus spp.)
Several species known as loco -weed occur rather widespread in Mohave

County. Some of these are toxic; others produce forage, at least season-
ally.

RUSSLAN THISTLE (Salsola kali)

Russian thistle or tumbleweed is one of the commonest weeds in the
county. Although occurring from the lowest to the highest elevations, it
is most abundant at moderate elevations in the grassland, chaparral, and
juniper- pinyon belts. When the plants are green they provide fair to good
forage, particularly when growing with grasses or other good forage. After
dying they are grazed little or not at all except when dampened by rain or
snow. This moisture softens the dry prickly leaves and restores a fair degree
of their palatability. On winter sheep ranges, in particular, this softening
may be of considerable value.
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MANY PUBLICATIONS AVAILABLE

This bulletin is available free from your County
Agricultural Agent. The Agricultural Experiment
Station and Agricultural Extension Service, both
part of the College of Agriculture of the University
of Arizona, publish many circulars, bulletins and
reports dealing with all phases of agriculture and
homemaking. If you want information on any
particular subject go to your County Extension
Office and ask your local County Agricultural
Agent or County Home Agent for a publication
helpful in solving your particular problem. This
is a free service and you are urged to use it
whenevr it can be helpful to you.

Dean
College of Agriculture
University of Arizona
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