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INTRODUCTION.

In the administration of the National Forests the aiwiis to convey to.
the greatest possible number the full henefit of all the resources which
the Fovests contain and at the sae time to perpetuate these resouzces
by regulating their use. Accordingly, grazing on the National For- -
ests is regulated with the object of using the grazing resources to the
fullest extent possible consistent with the protection, developmeni;,
and use of other resources. :

As the National Forests were established pmmarxly for the: pro-:.
tection and development of the Forests and.the protection.
of the watersheds, great pains must be taken to harmonize graz-
ing with these primary purposes. Also, as plans go forward for
the developinent and use of new range and for more complete utiliza-
tion of all unused areas within the ranges now in use, more and more
¢are must be exereised to see that the wild life of the Forests is not-
unduly restricted. As long as a Jarge portion of each Forest was un-
used by. domestic stock the main. Feature of game protection was
proper regulation of hunting; but with grazmg reaching out to the
pockets and corners, the problem of insuring forage and secluded
spots for game becomes more complicated. The recreational features
of the National Forests, too, are of increasing importanoe, and in-
creased attention is necessary to harmonize grazing use w:th recre-
ational use. :

Rules governing the granting of grazing privileges and the use
of National Forest lands for grazing purposes are to be found in the

Norn=--A table of contents by headings will be fornd on page 97.
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- Use Book.r The administration of grazing in accordance with these
rules for a period of mearly 14 years has resulted in the develop-
‘ment of 2 system of range use which is accomplishing in a broad
sense the aims of regulated grazing. The period has not been long
enough, however, for such a gystem or its application to be per-
facted so as to secure the fullest and hest use of the grazing re-
sources consistent with the protection, development, and use of the
other resources, Perfection in this respect may be approached only
by continuous effort and by refinement in methods and praetice
based upon a more compiete inventory of the resources involved and
upon the results of investigation and experfence extending over a
great many years. _

At the present time there are wide differences of opinion as to
when a range is fully used and as to when grazing becomes incon-
sistent with the proper use or protection of other resources. Like-
wise, there are differences in opinion and in practice as regards the
class of stock to which a range ig hest suited, the plan of grazing
best adapted to a given range, the maintenance and improvement
of the range, the periods of grazing, the grazing capacity, the man-
agement of the stock while on the range, and other phases of range
management. These differences exist among forest officers as well as
among the stockmen whose stock graze on the ranges, and as & con-
sequence thers are variations in the results secured on yanges within
an individual forest as well as between forests and localities. Too
frequently these variations are attributed to differences in local con-
‘ditions and are taken as a matter of course. This is warranted toa
limited degree only. Greater uniformity and a general approach
to o desirable standard are hoth possible and necessary.

The object of this publication is to aid im bringing about uni-
formity in range management and a better understanding of graz-
ing use in relation to the other uses of the National Forests. The

_importance of sdjusting grazing so as to secure the perpetustion of-
the range resources and so as not to interfere with the vequirements
of other resources is emphasized throughout. The phases of range
management which must be given proper attention are pointed out,
and, as far as practicable, rules of procedure are given. Exhaunstive
discussion of each of the subjects talken up is not attempted. The
purpose is rather to bring together in handy form sufficient informa-
tion on the cssential points of grazing practice to enable the reader
to make practical application of the best prineiples of regulated
grazing. Further information may be secured from the publications
Hsted. : : ' '

37U, 8. Forest Service, The Use Book, A Manual of Infermation About ihe Nationmal
Forests, 1018,
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" DETERMINATION OF CLASS OF STOCK TO WHICH RANGE IS BEST
SUITED.

" Classification of the range to determine the arcas best suited to the
different classes of stock is the first importans step toward the best
-use of the grazing resources. The classification should be based upon
the character of the range, the grazmg habits of the different classes
of stock, and the relation of grazing to timber growth and other
resources, and should be made without regard for the local needs of -
a given class of stock, The need for administrative diseretion in the.
final division of the range between different classes of stock is recog-
nized, but the importance of grazing the class of stoclk to ‘which the
range is best suited must not be. unduly subordinated to other factors.

MAIN FACTORS DECIDING SUITABILITY OF RANGE.

The main factors which, combined, determine the class of stock for
which a range is best suited are:
1. Character of forage. 4, Animal pests.

2. Topography, ' 5, Protection of timber growth, wa-
3. Distributien of watering places. tersheds, and game, -

CH_ABAGTEE OF ¥YORAGE.

In generzl, cattle and horses use a grass range to better advantage

than sheep. Sheep relish tender green foliage and the grains of many
grasses, but they eat sparingly of coarse or dry grass fohage Cattle

consume a much larger proportion of the coarse grass forage. -
Horses, even more than cattle, prefer grass to weeds and browse, . |

On the whole, weeds are much more palatable to sheep than. to
cattle or horses. Only a small percentage of weeds are palatable to
cattle, and even fewer are palatable to horses. Sheep show discrimi-
nation in their choice of weed forage, but they wﬂl eat parts or all
of most weed species on closely grazed range.

Both sheep and cattle eat considerable browse; but sheep have a
tendency (o browse more than cattle, and more of the browse specles
on range lands appear to be palatable to them than to cattle. How-
ever, cattle reach higher than sheep and get more forage from high-
growing brewse species, such as scrub oak, service berry, and ma-
hogany. Morses browse but little. For sheep to use brush range of
large area readily the brush should be in open enough stand to enable
the sheep and herders to move about through it. Sheep will gradu-
ally work their way through and fully use smalil areas, however dense
the brush, if it is palatable, unless the area is too wet, as is sometimes
the case where willow browse occurs in wet meadeows. .Cattle will use
- dense brush range, but prefer open grass range or .open grass and
hrowse range.
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TOPOGRAYHTY,

Cattle prefer level or rolling country. Alsitnde makes little differ- -
‘ence if the stock have been raised on the range. Under necessity
" they will use rough range; but it is difficult to get equal distribution
“of cattle grazing on rough range without more watering places, salt
" grounds, fences, and herders than such ranges ordinarily are pro-

vided with. Further, cattle on rough, rocky range frequently become
- footsore, especially the bulls, As a consequence, there is danger of
" Iocal overgrazing, and the number of bulls necessary for each 100
"cows to keep up the calf crop is nearly cdouble the numher used on
level or rolling range.

Sheep probably do best on smooth range, other things being equal;
but they can readily use rough range, whether rocky or mot, pro-
vided they can not roll the rocks and so long as there are ne natura.l
barriers which they can not get over or around. Altitude is not a
factor, except that sheep do best where it is cool during the summer.
More even distribution of grazing on rough range can be secured
ordinarily with sheep than with cattle, because sheep are under full
control of the herder. Cattle are difficult to control without division
of the range by fences into comparatively small pastures,

Horses will readily use rugged range if raised on it, but horses
raised on plains do not n,d]ust themselves readily to rugged moun-
ta.m range.

DISTRIBUTION OF WATERING PLACES.

Sheep can go from several days to several weeks without drinking,

depending upon the sbundance of succulent weed feed, the tempera-
. ture, and the amount of rain and dew. Further, if they are properly
‘handled, they can be directed se as to graze a range of several miles’
radius from one watering place without serious detriment to them-
. serves or injury to the range.
. Cattle need water oftener, at least every two days. In rough
country they should not have to travel more than 1 mile, prefer-
ably half a mile, to water, and in level or rolling range not more
than 2} miles. Even with water at these distances, local overgragz-
ing will result if the range is fully stocked with cattle.

Horses can go long distances to water and will of their own choice
graze out on high open grass mdcres far from watering places,

ANXMAL PESTS.

The presence of bloodsucking. insects sometlmes makes it imprac-
ticable to graze cattle or horses on ranges which otherwise are well
suited to. them. These pests are usually most numerous and rost
troublesome at the- higher elevations. - On such ranges there is
usually a heavy snowfall and rainfall with a short dry season. These
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conditions are favorable for the breeding of flies, gnats, and mosqui-
toes during the @ime the stock should be on the range.” In some -
cagses the ranges may be grazed after the fly season has passed.
Ordinarily, however, this can not be done, as the grazing period in
hlgh altitudes is short at best, and the time left after the fly season
s 00 short to warrant putting the cattle and horses om, or so short
that full use of the range is not possible. : :
" Sheep are annoyed by these insects, but much less than cattle or
Jhorses.  Usually no consideration need be given to this factor in
alloting sheep to a range within the National Forests, but in & few
localities adjustment in the time of grazing may be necessary

PROTECTION OF GAME,

The forage habits of elk and deer are similar to those of cattle and
sheep. Both elk and deer, however, show a greater preference than
cattle for weeds and browse.

Game animals in maxy instances voluntarily choose areas not, well
suited to the grazing of domestic animals, More often, however, this

_choice is forced by several influencing factors that might all be
grouped under the one heading, “ Man.”? |,

Mountain sheep and mountain. goats are now very seldom found
either in summer or winter on ranges accessible to any class of do-
mestic stock. However, mountain sheep should be protected from
disturbance and competition in the utilization of .forage by domestic
sheep in the few instances where domestic sheep ot.herw:se. would
utilize rough range inhabited by mountain sheep. :

Deer snd elk in a majoxity of cases must, be protected from do-
mestic stock, particularly sheep, which are capable of utilizing almost
any range on which game animals might seel seclusion, During the

- summer months elk, and in many instances deer, wilt be found at-the
higher elevations feeding mainly on the weeds growing in the alpine
parks, either among the rocks or in the timber, where there is ample
water and shade. In winter elk and deer come to the lower; open
foothills, usually feeding on steep, open wind-swept exposures. - If
unmolested elk will browse extensively in w1110w patches during the
winter.

‘Moose are usually found in rolling tlmbcr country where bogs,
ponds, and Iakes are numerous, Such areas are seldom of very great
value for the grazing of domestic stock. While timbered areas of this
kind are usually poorly stocked with forage plants, they are also in
most instances infested with flies-and mosquitoes to a degree that
would make the grazing of cattle and horses next to impossible except
for a very short period of the year. It is usunily a -difficult matter,

-and in some- instsnces impossible, to handle sheep econormcally in a
country of the character suited to moose. :
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PROTECTION OF TIMBER OROWTH AND WATERSHEDS.

Experience and investigation have shown that, geverally, grazing
within certain limits, properly managed, does moi interfere to an
unwarrsnted degres with the protection, development, and conserva-
tive use of the forests and watersheds. They have made it equally
evident, however, that grazing management must receive special con-
sideration on certain forest lands and on certain watersheds. These
-important cases usually will be given special study and consideration
after the genersl division of range between different classes of stoek
“has been mmde, Specific suggestions for the handiing of such cases
are given under the headimg, “Grazing and protectien of timdber.”

In apportioning range among different classes of stock it is im-
portant to keep in mind:

1. That where the intensity of the gmzmg ig the same sheep graze

" young growth of more fimber species than do eattle, and that they
canse greater injury to young growth, and, in general, to watersheds,
though on steep slopes with loose soil cattle grazing may be more
destructive to the watershed than sheep grazing.

2. That injury to tree growth by cattle aud horses is neahgxble if
overgrazing and bad management of stock are avoided. -

3. That injury to tree growth by sheep depends greatly upon the
character of the forage, increasing as the proportion of forage not
suited to sheep increases, and that timber reproduction on dry grass
rauges or other ranges where there is Little sucenlent weed growth or
browse suitable to sheep is especially subject to injury by sheep graz-
ing if the forage is fully used.

4, That sheep in herds on steep slopw where the soil is loose may
trample out tree seedlings to an apprec:a,ble extens. :

Aside from these special} pomts the main features of xmportance
are to see that seasons of grazing are properly adjusted, overgrazing
avoided, and the stock properly handled. These features need be

-eonsidered in the division of range only te the extent of deciding
whether the desired management of the range and stock in questlon’
is practicable.*

LAMBING RANGE.

For areas used by sheep during the Jambing period at least two
requirements are necessary : Ample green feed suited to sheep, so that
the ewes will produce sufficient milk for the lambs, and an altitude low
enough not to be subject to severe wet storms during the lambing
period. Such storms eceur occasicnally on any lambing range, but at
high altitudes they are frequent at lambing time and the weather
geperally is eold and wet. A good lambing range should have natu-

-ral protection from storms. This is afforded by broken topography

1The selection of goat ranges i a special problem and does not enbew: as 2 mafor
problem into divislon of ranges in gemersl,
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with small ca#yous, basins, and coves. Such broken topography is an
advantage, t0o, in keeping ewes and young lambs in small bunches for
. the first 10 days after the lambs are dropped.

The general tendency has been to use for lambing grounds areas.

“not sujtable for this purpose, owing to altitude, lack of sufficient green
_feed, and poor protection. The use of such areas should be discour-
aged in favor of carlier lambing ox feed if necessary. Sheep owners
* will undoubtedly aid in this, ag the losses on unfavorable Jambing
‘range are unwarranted and the number of lambs saved is becoming
_move important as a factor in deternnmng net profit of the sheep
‘business.
RANGE DXVISION LINES.

Division lines between ranges used by different classes of stock are
-often established without encugh attention to the suitability of all
range within & wnit to the class of stock assigned to it. The aimsg
naturally are to establish the division lines along the most promi-
ment ridges and streams and to satisfy demands of individuals and
communities. This practice in genera] is correct. Very often, how-
ever, division lines based on prominent ridges and streams may be
so general as to include within exclusive cattle range areas of con-
siderable size which can be well utilized only by sheep. This is due
40 the fact that cattle utilize the lower slopes and more aceessible
. places but make little use of the less accessible areas, usually. at the
. upper parts of the watershed, which could be fully utilized by sheep

avithont interfering with the cattle interests or damaging the water-
shed. Less often areas of considerable size best suited to cattle are
included within exclusive sheep range. All the area within a pro-
posed unit boundary should be carefully examined to delerminé the
suitability of the range to the proposed class of stock. If gatisfac-
tory. boundary lines can. not be decided upon so as to exclude range
not suited to the class of stock on the unit, common use with more
than one class of steck should be considered. The minimum ares
which it will be practicable to exclude :':rom the unit will have to be
decided for the individual case.

COMMON USE OF RANGE BY DIFFERENT CLASSES OF STOCEK.

If a range unit can be fully and properly utilized by ‘one class of
sbock, there is nothing to be gained by grazing two classes in common.
It is becoming more and more evident, however, that on mountain
lands, such as those within the National Forests, the range units
wholly sutted to exchisive use by one class of stock are small in-num-
‘ber as compared with those which can be fully utilized only by two
or more classes. Nature has not provided forage plants, topography,
and watering places ever arbitrary administrative divisions as large
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2s the average grazing unit to suit the. requirements of exclusive

" grazing by one elass of stock,

To cbtain full wtilization of the fomge and maxironm grezing
capacity one, fwo, or more classes of stock xoay be grazed in numbers
corresponding to the quantity of forage which can be used best by

.each class. Where the range supports a variety of plant species, in-
cluding g good deal of grass forage, or where there is an appreclable :
area of meadow range, cattle grazing, if not overdone, is a benefit
rather than-a detriment to the sheep interests. In heavy feed caftle
will trample down some of the weed feed svited to sheep, but the
use of the coarse grasses by caitle will prevent the grasses from
crowding out the weed forage, as they are doing on many ranges
which have been grazed exclusively by sheep for a number of years.

" On the other hand, sheep grazing on a cattle range where there is a -
good desl of weed feed, ér on small areas difficult for caitle to
reach, not only is economy, but aids in maintaining the cattle
feed by keeping down the weeds, A féw horseg may in some cases
be grazed to advantage on sheep range, cattle range, or range used

" by both sheep and cattle, The horses will use to advantage
grass range not well suited to sheep and too far from water or too
rough for full use by cattle.. And it is not improbable that.in locali-
ties where goats are produced a few goats may be grazed to advan-
tage on cattle or sheep ranges to keep brush stands open. enough
for the growth of vegetation suitable for the other classes of stock.

The main reasons then for common use of range are to prevent
waste of forage and t0 maintain s normal balance between the dif-
ferent kinds. Success in common use depends upon establishing the
right proportion between the different classes of stock to correspond
with the proportion of the férage which should be used by each clags.

- This must be done to avoid overgrazing of the rangs as s whole and
to avoid unwarra.nted encroachment of one class of stock upon
another.

There usually 18 sufficient forage suited to both sheep and cattle
to admit of considerable variation in the ratio between the two.
Whers the forage is 50 per cent weeds and 50 per cent grasses sheep
and cattle might be run in ratios of 3 to 1 to 6 to 1, depemding
upon the amount of range the cattle will not use ’ bocatise of
ruggedn&ss or distance from water and upon the character of the
grass and weed forage. At best, then, careful study of the range
is essential to the esta,bhshment of the proper ratio, and very often
the desired balance between sheep and cattle can be worked out only
by observing the ntilization of the range and readjusting the num-
bers of stock from season to season until the forage crop is utilized
as it should be. If a considerable quantity of grass feed is left at
the close of the grazing season, it would seem reasonable to cons1de1-
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Fig. 1.—A combination of gross and weod type which should be grozed by both shesp and
enttlo if tho fullest possible uso is to be made of the rauge. Sheep will toke very little of the
coursa grass feed unless compalled by a shortage of weed feed. Cattle will eal ot very little
of Lhe weed feed it there i3 sullicient, grass.

F-wnRa

1ig. 2.—An area of coanse grasses ou a sheep allotment that can oot be utilized properly by sheep,
Catile maks Lha fullest use of such sress.




PLATE VIII.

ept, of Agriculture,

8. D

u

790,

Bul.

pram

=rist=A

&19 O]1IR) axATM fddey sTg L

*Sorxds ot {1ao1d jued jo saihg 959 93 e 95aea o
cn:oaaﬂwvn_waunsm_w ox a.om.omwwk e € ) PAMSHI §81] W%:.-un SN Jo 1931 6y} uo SnzmnF sametaarg




250 &1y oud y2noo) afuer aqy Aandur puB Aos Sulpedal Y1 Aofln} mTIO At (08 Op 01 ponimmadd J1 VM)

LLEIL o]

TE IX

Bul. 790, U. S. Dept. of Agriculture,




PLATE X.

Bul. 790, U, 8. Dept. of Agricultura.

QM

“a8ue1 doais pazwifiasc we aa Ml PRANEZOOS ¥




RANGE MANAGEMENT ON.THE NATIONAL TFORESTS. 9

increasing the number of cattle. If weed feed is left, an increase in
sheep wight be desirable.

The old-time belief that cattle will not gmze on a range used by
sheep is erroneous. It originated mainly when the ranges were badly -
overgrazed. There was little or no feed of any kind left for cattle
after sheep grazing. Namrally cattle would not stay on such range,
Overgrazing and an excessive number of either class of stock must
be avoided, and the stock must be properly handled. These, however, -
are difficulties which have been repeutedly overcome in practme and
undoubtedly can be overcome in the majority of cases.

" In practice on ranges on the National Forests cattle and sheep are -
sometimes found grazing together, but usually the two classes of stock
. graze over the range at different times or graze different portions of

the range. The parts best suited to cattle and most used by this class
of stock are lightly grazed by sheep at a time when there is least in-
‘terference with cattle. The areas not suited to cattle or not used by
cattle furnish the main grazmg for sheep.

Where the use of the range is regulated there is little need for con-
flict other than in opinion, and this should not stand in'the way of
conservative use of the grazing resources. A great many summer -
ranges should be grazed by both cattle and sheep. Either class can

.not wholly replace the other. It seems logical, therefore, to expect
that ‘common use will be given careful study and, where conditions
warrant, will be made a requirement if such action becomes necessary
to secure full use and- protectlon of the range resources.

- IMZPOBTANCE OF GRAZING THE CLASS OR CLASSES OF S'I‘OCK o WHICK THB .

RANGE IS SUITED.

The importance of careful study to determine the clé.ss or classes of

stock to which & range is best suited can not be overemphasized. The

many reasons can not be given here without including in this place
much discussion which more ‘properly belongs under the headings.

- which follow. The reader is urged, therefore, to note carefully the

1mportance of smtablhty of range to the stock in determining season
‘of grazing, grazing capacity, management of stock, losses from poi-

sonous plants, and damage to tree growth by grazing. The problem,

of division oftex is difficult, because it involves not only the suit-
ability of the forage, but also the comparative difficulties of ha:ndlmg

the different classes of stock so as to utilize the forage without un-

vwarranted damage to other resources. The fact that large range

units have been classed as cattle range or as sheep range for years
does not neces'sarily mean that the original classification is infallible.
A unit as & whole may be best suited to the class of stock already on

it and yet aﬁ'ord much opportunity for mterior classification whlch
will result in segregation of range for another class of stock or for
common use.
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GRAZING PERIODS.
PREMATURE GBAZING.

In establishing grazing periods the first care should be to prevent
damage to the range through premature use. In doing this there can
be none but fancied wrong done the live-stock intevests. The perma-
nent welfare of the live-stock business itself demands that the grazing
seasons should not begin too early, because the maintenance of the
maximum permanent carrying capacity of the range is identical with
the permanent welfare of the communities or individuals depending
upon the range.

Premature grazing was undoubtedly one of the foremost causes of
the deterioration of range lands prior to regulated grazing; and the
fixing of grazing perieds on the lands within the Nationa! Forests has
had as much to do with range improvement as reductions in number
of stock, if not more. There is much to be done in adjusting the graz-
ing periods so as to fit the requirements of all range covered by each
period.

The growing herbade might be called a laboratory where plant
nutrients are prepared. Repeated removal of this herbage year after

year during the early part of the growing season desfroys this labora-
tory, and by doing so robs the wget.atwn of nourishment. As a result
‘the vitality of the forage plants is lowered, the forage production is
reduced, and the weskened plants are unable to prodnce fertile seed.
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‘Meanwhile the plants little grazed by stoclk, or not eaten at all, will be
growing vigorously and will eventually occupy the range.

The damage to the forage plants from premature grazing is great«
est immedintely after growth begins and decreases as the growing -
season advances. Little or no damace is done after the plants
have matured seed. In a broad semse, therefore, grazing at any’
time before seed maturity of the forage plants 1nay be comsid~
ered premature. It Is not practicable, however, to allow all of
the range fo go ungrazed until after sced maturity in any one
year. The problem is to work ouk seasonal grazing which will result
in maxibmum production of forage and live stock year after year.
Such a plan invelves: (1) Fixing the opening of the grazing period
8o that the damage from grazing will net be irreparable or out of
all proportion to the value of the forage sbeured and (2) adjusting
grazing after the season opens so that all portions of the range will be
grazed as nearly as possible in harraony with the reqmrements of the
vegetation making up the forage CEOP. .

WHEN THE GRAZING PERIOD SHOULD OPEN.

The importance of avoiding.too early grazing can mot be over-
emphasized. It will be to the ultimate advantage of the range users
to feed thelr stock er etherwise prowde for them until the range may,
properly be opened to grazing. It is especially inportant to aveid—

1. Cropping of the herbage as soon as the carliest plants afford a
- small supply of forage.

2. Admitting stock before at least 25 per cent of the heads of
the earlier forage grasses have begun to show er before the leaf
sheath involving the head is swollen and conspicuous. _

3. The presence of stock while the soil is saturated or while there
is moisture enough so that the trampling by the stock will result in
appreeiable packing and hardening of the soil when it dries.

If grazing starts when the earliest plants afford a small quantity
of forage the leafage is extremely succulent, low in nourishment,
and insufficient in amount properly to maintain the snimals. In an
attempt to get enough nourishment they .cover a large area and,
by trampling, do unwarranted damage to young plant growth and
soil. The removal of the herbage at this stage of growth is extremely

detrimental to the later growth of the plants, greatly reduces the
total food production, retards the production of flower stalks and
the time of seed maturity, decroases tho quantity of seed, and lowers
- the viahility of what seed is produced. In addition, cases have been
known where heavy unnecessary losses have cceurred when cattie
already in poor condition were turned on range prematurely and
died becsuse there was insufficient nourishment in the soft, washy
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‘young grass to maintain them through the necessary period of
recuperation.
By the time 25 per cent or more of the heads of the earlier forage
-grasses begin to show or are conspicuous in the sheath sufficient leaf-
“age has been produced to afford a good bit of forage. It is then
" unnecessary for the animals to travel great distances for the supply
of food nceded, and the damage from grazing is not nearly so great
as during the earlier period. This stage of development comes nor-
mally from 10 days to two weeks after growth begins.
Grazing when the soil is saturated or very wet results in packing
the soil by trampling, so that it hardens when it dries. In this con-
dition it does not absorb later rainfall as readily as when mellow,
‘as it ordinarily is if not trampled. As a consequence, the moisture
‘available for the plants is reduced and erosion is more active than
on unpacked soil. The greatest danger from trampling and packing
ig over, normally, so far as the spring period is involved, by the fime
the main forage plants have been growing about two weeks.
Two wedks, then, after growth of the earlier forage grasses begins
may be set as the earliest date at which stock should be allowed on the
range. Where overgrazing or premature grazing has been practiced
until the range has deteriorated the opening of tlie season may have to
be delayed longer, or it may be necessary to apply deferred grazing
‘on the overgrazed area to allow the range to recuperate.
The beginning of growth for a given exposure is later by akout
7 to 10 days for each 1,000-foot inerease in altitude, and there is
“considerable variation in the time at which growth begins on differ-
ent ‘exposures of the same altitude. Further, the time at which
"growth begius varies somewhat in different years, perhaps as much
‘as’ two Weelsas On the other hand, the openmg date of the grazing
‘period for any one year must be decided in advance, but may be
’changed in years following. These various factors must be kept
in mind and harmonized as far as practicable in deciding this open-
“ing date. In doing so the following suggestions may be helpful:

' L On spring ranges and on summer ranges decide upon the area
‘which should be used during approximately the ﬁrst third of the
period.

2, Allow grazing to begin when the early forage grasses at about
'the center of altitude on thls area are in the head.

* 3. Inspect this range for a namber of years to determine the aver-
age date at which the early forage grasses at this eentral altitude
are in the head, and eventually use this date as the begm.nmg of the
‘grazing period. '
~ The choice of one-third of the range and of the ¢entral altitude
of this third may not fit an individual case; but it will serve ‘as a
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suggestion of a method of procedure in deciding this vital and com-
plex question.

On fall and winter renges the main point is not to begin grazing
so long as the stock can be taken care of properly on the summer
range. Winter is a-critical period and the forage crop the following
spring is uncertain. Consequently reservation of feed for winter is

-always an advantage. :

SEASONAL GRAZING AFTER THE PERIOD OF GRAZING BEGINS.

Established grazing periods sometimes cover spring, summer, and
autumn range varymg perhaps as much as 5,000 feet in altitude.
Throughout this veriation in altitude a given stage of growth of
- the vegetatlon is delayed about 7 to 10 days for 1,000 feet of in-
crease in elevation, making a total of 35 to 50 days’ difference be-
tween the lower and the upper limits,

Where such range is used by sheep under herding, & .deﬁnite plan
. can be followed to adjust the time of grazing at a given altitude
$0 a8 to correspond approximately with the development of the vege-
tation. Sucha pla.n should be worked out and followed. ' The control
of cattle, ho_Wever, is usually inadequate to accomplish this desired
seasonal grazing. As a-consequence the cattle drift to thher alti-
tudes before the vegetation should be grazed, Where this is the case
the object of establishing a grazing period is accomplished only on
the extreme lower altitude. The rest of the range is injured by too
early grazing. Sometimes this injury is out of all proportion io
the value of the forage secured. Open basins and ridges at the
heads of drainage may soon become impaired to such an extent; as
to necessitate reduction in the number of stock or, in some cases,
exclusion of stock while the range is being built up. The remedy is
to work for a logical division into spring range, extending to about
July 1, and summer range, beginning about July 1, with corre-
spondmg control of the cattle and horses. It is mxposs;ble to do
this 2t once in all cases where it should be done; but observatlons,
adjustments, and plans should be made with this dlﬂsmn or a simi-
lar one to fit the individual ease in view. -

Even within these suggested divisions repeated close cropping of
the vegetation after the first two weeks of growth will result in
deterioration of the range, Care should be exercised to see that
vmzmg is uniform and not heavy during the early part of the
grazing period; and if the range is to be grazed to full capacity.
a system of deferred and rotation grazing, as described under
“ Range Reseedmg,” should be applied.

The ides is sometimes advanced that too early O'razmg by cattle
will not do as much damage to a range as too early grazing -by
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_sheep. This belief is due to the closer cropping by sheep and to the

fact that sheep are handled in bands and may pack the soil more
than cattle. Too early grazing of the same intensity by either class
. of stock, however, will producs essentially the same result. When
the soil is wet cattle do as much damage as sheep or more. They
sink deeper into the soft ground, siide around more, and tear or press
out more vegetation than do sheep under similar conditions and
equally heamy grazing.

THE CLOSE OF THE GRAZING PERIOD

The close of a late spring grazing period should be governed by
the time that grazing on the summer range may properly begin.
If the spring range will not carry the stock on it until this date,
there are too many stock, The close of a summer grazing period
should be governed, as a general rule, by weather conditions and
by the supply of fall and winter grazing. Late grazing, when not
accompanied by bad management of the stock, will not injure the
stock. However, it is not advisable as a general policy to graze the
range in the fall as Jong as the stock can get enough forage to live
on. A little old feed in the spring and early summer may be neces-
sary to help carry them in case of a late growing season and a
.consequent shortage of new forage growth. Whether the old forage
to be reserved for use the following year is provided by an earlier
close of the grazing season than would be necessary if no feed is
reserved, or by reducing the number of stock without a change in the
.season, depends upon local conditions.

. The close of winter and early spring grazing periods should be
governed by the main growing period of the vegetation on the range
in question. If the range is to be kept up and a normal forage crop
produced over a period of years following, the vegetation must be
given a chance to grow. This means that stock should be removed at
the beginning of the mair growing season.

" Where yearlong grazing is practiced on range of comparatively
uniform altitude, the number of stock should be reduced. about 50
per eent during the main growing season of the main forage species
on the area, and the stock left on the range should be kept well dis-
tributed. Further study may show that a reduction greater or less
than 50 per cent will give the best results in total animal feed fur-
‘nished each year over a period of years. It may also show that, in
.addition .to reduction of stock, a system of deferred and rotation
grazing may be necessary in order to secure the maximum animal
feed over a period of years. Inthe absence of reduction of stock dur-
1ng the main growing season, a system of deferred and rotation graz-
ing to give the forage on each portion of the range a chance to grow
to seed maturity occasionally is imperative.
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SRORTER GRAZING PERIOD AND MORE STOCK.

The tuestion frequently comes up of shortening an esteblished graz-
ing period and proport,lonately increasing the number of stock. If
“the established season is such that the best and fullest use is being
made of the range in question, any considerable shortening of the
-grazing period will result in waste of forage or overgrazing of the
forage plants preferred by the class of stock grazed. If the estab-
lished grazing pericd is not such as to result in the best and fullest
use of the range, the period should be changed and the grazing
capaeity redetermined after careful inspection. Tt must be borme in
~mind that plants have their periods of highest palatability and that
this varies for different important forage plants on the same area.
~Shortening the grazing period, for example, on central Utah range
by an earlier close would result in great loss of elder® feed, which is
seldom eaten by sheep in this locality before the first heavy frost. A
.number of browse species ordinarily are only lightly browsed before
the latter part of the season. To shorten a properly adjusted gmzmg
period by setting a later date of opening would likewise result in
“waste of forage from many rapid-growing piants drying up or reach-
ing a stage of low palatability befors grazing begins, The result in
either case would be a decredse in the total feed furnished; conse-
quently, an increass in stock proportionate to the reduction in oraz-
ing period could not be made without danger of overgrazing. These
‘suggestions apply, of course, to range in normal condition. Ranges
_partly or wholly depleted of the most desirable forage plants may
require 9 later date for opening the grazing season than the date for
the same ysnge in normal condition. The sacrifice of forage ‘from
rapid-growing plants is warranted if it will Tesult in improvement
of the range by increasing the more desirable forage plants,
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GRAZING CAPACITY.

Grazing. capacity, as used here, means the number of stock of 2
given class or classes which a range unit will support for the period
of grazing allowed. The ideal sought. is the maximum number of
stock which the unit will support each season over a period of years
" without injury to the range, tree growth, or watershed, or unwar-

rented interference with game and recreation. IT this ideal is to ba
realized, both overgrazing and unnecessary undergrazmg must be
avoided.

OVERGRAZING.

Overgrazing may be defined as grazing which when continued
one or more years, reduces the forage crop or resnlts in an undesir-
able change in the kind of forage. Such grazing may exist over an
entire forest, but this is not likely with regulated range use. It may
exist over an entire large unit of cattle range or sheep range, but
seldom does. It occasionally exists over small cattle units or indi-
viduzl sheep allotments, as a whole., Most often, however, overgraz-

_ing oceurs locally on parts of cattle range or sheep range because of
poor distribution of the stock or improper handling, or both.

It is apparent, therefore, that an overgrazed spot on an allotment
does not mean that the allotment, as a whole, is overgrazed. Nor
does overgrazing on a few allotments mean that the forest as a whole
is overgrazed.. On the other hand, the fact that the forest, as a whole,
or & range allotment, as a whole, is not overgrazed does not mean
that portions of either or both are not, even seriously, overgrazed.
Usually the difficulty can be remedied by more uniform distribution
of range by units, better distribution of stock on each unit, and better
handling” of the stock. To get results, however, the man on the
ground must be able to recognize both overgrazing and undergrazing
and the causes and remedies for each.

In determining whether a range is oversiocked for any current
year to a point where overgrazing will result, both the condition of
the range and the condition of the stock at the close of the grazing
season must be carefully observed; also the period during which the
range is grazed is important. If a range, for example, is not graged
or is only lightly grazed durmg the main growmg season of the
principal forage plants, but is heavily grazed later in the season, the
forage suitable for stock may be entirely consumed without damage
to the range. The same intensity of grazing during the growing
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geason would result in injury to the range. On most ranges, how-
aver, there is at least a small supply of forage made up of plants of
which stock will eat very little axcopt in case of necessity, It is best
to graze the range so that stock wilf not he forced to eat this forage
of low palatability. Close grazing of this class of vegetation there-
fore is an indication that the range is overgrazed, provided the range
is suited to the class of stock on it. - (§¢e Class Qvergrazing.) Un-
der such conditions the condition of the stock will not be satisfactory
if grazing has been reasonably well distributed over the grazing
wnit. On the other hand, stock miay be thin at the close of the graz-

“ing season without the range bemg overgmzed if a large part of
the forage is unsnited to them. »

Perhaps the most common mistake i3 to assnme that because the
stock are in satisfactory condition at the close of the season there is
no overgrazing. This may or may not be true. Not infrequently
stock in good condition at the close of the season are frow ranges
on which there is seyere overgrazing. Where this is the case there
is faulty distribution of grazing, which may be remedied by water

~ development, proper salting, riding, fencing, or a4 change in the class
of stock. Also, stock may be taken off in good condition from. a
range which has been injured by tco heavy grazing during the grow-
ing period of the main forage plants.

The point of importance in this comnection is that the condition
of the stock when taken off the range is not in itself a reliable indi-
cation that the range is not overgrazed. It is true also that no one
of the other indicators of overgrazing should be taken as conclusive
evidence that a range is being overgrazed or has been overgrazed in
the past. Careful examination and observation will usually reveal
more than ene of these indications of evergrazing.

INDICATORS OF CVERGRAZING.

Overgrazing for an extended period will leave * earmarks,” which
vsually will be recognized. To recognize current overgrazing at the
time of examination on a range previously not overgrazed is difficult
and yet important in order to make timely adjustment. The follow-
ing more obvious earmarks are the most reliable indicators of over-
grazing prior to the year of examination: '

The pmdommance of annual weeds and grasses, such as knotweed,!
tarweed,” mustard,® anpual brome grasses,* and fescues,® with a dense

* Knotweed, Polygonum spp. v Annual fescues, Festuca snegalwre, F,
2 Tarweed, Madia spp. micrestechys, | F. bramoides, . coafusa,
*Mustard, Sophig incicd. angd perbaps others.

* Apnual browe grasges, Bromus hordeéa-
ceus, DB. brizeeformis, B. tectorum, and
others.

111479°—Buil. 790—19—2




18 BULLETIN 799, U. S. DEPARTMENT OF AGBICULTURE.

stand of such species and lack of variety in species. This cendition
is a severe stage of overgrazing such as ocenrs around sheep bedding
grounds which have been used for long periods each year for several
¥ears in suceession.

- The predominance of plands whick have little or no value for any
class of stock, such as sneezeweed,! niggerhead ? yellowweed,® snake-
weed,* and gum weed® These and sumilar plants frequently occcur
in abundance over laxge areas of range and indicate thai the range
" needs careful management to give better forage plants a chance to
grow.

The presence of dead and partly dead stumps of shrubs, such s
snowberry,® currant,” willow,? service berry,® birch-leaf mahogany,?®
and Gambel oak.* . This condition usually indicates that the most
palatable grasses and weeds have been overgrazed. There may be
some exceptions to this, as in the case of dwarfed willows on ranges
where grasses predominate above timber line, Sheep sometimes kill
the willows before the grasses are overgrazed.

Noticeable damage to tree reproduction, especially to western
yellow-pineé** reproduction on sheep rangs and aspen *® reproduction
on cattle range. Lack of aspen reproduction on a weed sheep range
indicates overgrazing, provided the natural eonditions are favorable
to aspen reproduction. On a sheep range where grass predominates
severe injury to western yellow-pine or aspen reproduction may
indicate that the range is not well suited to sheep.

Erosion and barrerness, accompanied by a network of stock trails,
where formerly there was a cover of vegetation. These are typical
of areas where overgrazing has reached the extreme stage.

. The earmarks described are, perhaps, more typical of overgrazed

sheep range than of overgrazed cattle range, but the general appear-
ance of the two does not differ greatly when overgrazing reaches &
stage to be recognized by onre or more of these earnarks. The main
differences are in the species of plants indicating the overgrazing.
Weeds caten by sheep are often fonnd in abundance on overgrazed
cattle range; coarse grasses palatable to cattle are often abundant
on overgrazed sheep range. This fact has given rise to the use of the
term “ class overgrazing.”

1 Sneozoweed, Dugoldle hoopesii. & Willow, Seliz spp.

= Riggerhead, Ruddechic ocoidentolis, 3 Bervice berry, Amelonchisr vpp;

3 Yellowweed, Senecio eremephilus. 1¢ Birch-leaf muhogany, Cercocarpus mon-
4 Snakeweed, Guilervexda serothrae. tonug,

T Gutn weed, Grindelie squarrose. A Gambe) onk, Querens gambelis,

@ Snowberry, Symphoricespos oreophidug. ” Western yellew pine, Pinwug ponderoeg.

? Currant, Ribes spp, # Aspen, Populis tremuloides.
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OLASS OVHERGRAZING.

" The term “class overgrazing” originated in an attempt to desig- .

-nate a-condition where the character of forage has changed materi-
ally as 2 result of continued grazing' by one elass of stock year after
year. Where this condition occurs on a cattle range the plants most
relished by cattle, nsually grasses, decrease in abundance, and the
weods, less palatable to cattle but choice sheep feed, increase, Just
the opposite change may take place on sheep range, the choice weeds
decreasing and the grasses increasing. In either case, a good ground
cover of plants suited to one or the other class of stock may be present
after the range has deteriorated and has been reduced in grazing
capacity for the class of stock allotted to it. This change appears
to be a natural result where the range is grazed before the forage
plants mature, because the development of the plants preferred by
the given class of stock is lessened by grazing and the removal of
these plants gives the less choice forage plants advantage in the
natural competition.

Whether the change is due entirely to grazing or in part to natu-
ral factors, the result is not serious if the change is recognized and
adjustments made so as to maintain the desired balance in forage
plants—which means maintenance of an effective cover ag well as of
grazing value. This balance can be maintained with the least loss
of forage by common use by the two classes of stock, as indicated
under the heading “Determination of Class of Stock to Which
Range is Best Suited.” Where common use is not feasible a change
in class of stock is needed, or deferred grazing should be applied, or,
as a final resort, the number of stock should be reduced.

OVERGRAZING OF SCATTERING SPECTES.

~ The recognition and adjustment of class overgrazing involves the
decision as to whether a Tange should be managed so as to perpetu-
ate a species which is a very desirable forage plant, but which occurs
only in scattering stands. This decision must be bagsed upon the
abundance and palatability of the species in guestion as compared to
the abundance and palatability of the other plants which make up
the forage crop. Good judgment in sizing unp the local situation
vather than any percentage figures on abundzmes and palatability
is the essential factor in arriving at a conclusion, Tt is believed that
no attempt should be made to graze so lightly that palatable forsge.
plants which eceur in scattering stands will be perpetnated in their
original abundance. To perpetuate 10 per cent and waste 70 per cent
of the available feed would be poor economy. On the other hand, it
would be more disastrous to overgraze and eventually destroy 30 per
cent of the forage in order fully to utilize 20 per cent which is low in
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" palatability. This is apt to occur on intensely used ranges. No rule

of thumb can be laid down for guidance until all forest officers are
" familiar with the forage plants and their comparative palatability.
The best that can be done is to recognize that an important problem

~ - exists and to Jook out for it and study systematically the life history

and relative economic importance of the different range plants.
OVERGRAZING THE TNDECRGROWTH ON BBO\VSE RANGES, ‘

The forage crop on many browse ranges combines grasses and weeds
with browse plants, the grasses and weeds growing on open spots or
under the browse species. Grazing the browse as heavily as it will
stand often results in evergrazing of the grasses and weeds. It is
difficult to decide where to draw the line so as to maintain the most
satisfactory combination. Data suitable for the basis of a definite
rule are lacking and would be difficuit to obtain, owing to the many
variations in the combination of browse and herbaceous forage. It
is hoped that intensive studies of browse range can be undertaken in

"the mear future, A few suggestions, however, may be advanced af
the present time.

' Many species of browse are grazed by both catile and sheep
early in the spring when they first leaf out and again in late
fall and winter, rather than during late spring and summer. This is
partly explained, perhaps, by the oreater abundance and succulence
of grasses and weeds during the late spring and summer than in early
spring, fall, and winter, In some cases this fact can be taken ad-
vantage of to increase the grasses and weeds by deferring grazing on
the area until after the grasses and weeds have matured seed.. The
browse forage can then be utilized,

Where the palatable grasses and weeds make up approximately 25
per cent or less of the forage and are distribuied throughout the
browse they should be sacrificed so fong as the grazing does not resulé
in erosion, but care should be taken to watch this point, as it may
occur while there is still unused browse feed. Where this 25 per cent
of grasses and weeds is concentrated in small parks rather than dis-
iributed throughout the browse, lighter grazing of the area as a whole
will be necessary, or denudation and erosion may result on the open
Iands and extend into the brush. "Where the grasses and weeds make
up approximately 50 per cent of the forage, grazing should be man-
aged so as to perpetuate the herbaceous forage. In either case there |
will probably be unused browse feed except where the browse is made
up of choice forage species. The surplus feed, however, will be ar
advantage as reserve feed for oceasional years when conditions are
unfavorable to forage growth.

. The foregoing paragraph applies to the browse {ypes usually at
low altitudes in the woodland or below.. On browse types following’
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Fig. 1.—Lock of aspen repruduction and absencs of leaves as bigh as catile can reach on
overgrazed cattlo ronge.

Fig. 2.—Dsod and parily dead willows on oattle range. A good indicalor of overgréxing.
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‘burns in conifer timber the object should be to restore the timber
species, and grazing should be adjusted accordingly.

MAIN CAUSES OF OVERGRAZING.

If it is decided that an ares is being overgrazed, the next step. is
to determine the cause, as a basis for remedial measures. The priu-
cipal direct causes of overgrazing on National Forest ranges at the
present time are too early grazing, poor distribution of stock, teo
many stock, and i xmproper handlmg of stock.

Too early grazing by cattle is perhaps the most far—reachmg canse
of overgrazing on National Forest ranges at the present time. The
practice too frequently has been to turn cattle Ioose on the Jow range
adjoining the Forest lands or within the Forest and allow them to
drift to higher altitudes as the snow line recedes and forage growth
comes on. This practice has resulted in the grazing of range before
‘the main forage plants have had two weeks of growth, which is be-
lieved to be the minimum period proper to allow between the begm~
ning of growth and the beginning of grazing. -

Usually the remedy is apparent but dificult of application. I‘ us(: ‘
the beginning of the grazing period should be established in accord-
ance with the suggestions on page 11, on Grazing Periods; second,
there must be control at the Forest boundary to prevent the stock from
drifting on the range before the date decided upon for the opening
of the grazing period ; and, third, ‘there must be some form of control
to prevent stock from leavmg the low range too early and following
the snow line to Ligher altitudes. Fences eventunally, no doubt, will
be constructed to control the stock. Meantime control by saltmg and
riding should be exerted to the mazimum extent pmtlcable. ‘

Too early grazing is not so common with sheep as with cattle.
Lambing ranges, early spring ranges, and, occasionally, portions of
high sumnier range, however,-are grazed before the main forage
plants have had two weeks of growth The remedy again. is obvious, |
though difficult to apply until lambing facilities aré better adjusted ;
to the changed condition of limited lambing range. The fact to’
recognize and face is that the small acreage of lambing and early.
spring range can not be stretched to meet increasing demands. It
hag its limit beyond which it is bad policy for the man permanently in
the sheep industry to go, even if he is permitted to do so.

Poor distribution of cattle and lack of uniformity of sheep graz-
ing on the individual allotments, next to too early grazing by cattle,
are the important causes of overgrazing at the present time. The -
range assigned to a. given number of cattle or to a band of sheep in
most cases will provide them with sufficient forage. The difficulty
lies in getting them to use fully the more remote, least accessible

{
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portions of the range without abusing the portions more easily
_reached. This difficulty can be overcome or minimized by improved
methods of salting, herding, fencing, and development of water, as
discussed in detail under the heading, “ Management of Cattle on the
Range.” Tf these means are not successful, the number of cuttle
should be reduced. To prevent waste of feed which the cattle will
not use, common use may be necessary,

More uniform use of sheep allotments i3 possible only through
conscientious effort on the part of local forest officers, sheep owners,
and herders to bring this about on all parts of each allotment. With-
out this the only way to remedy overgrazing is to reduce the number -
of sheep.

Overstocking undoubtedly was one of the main canses of the
rapid deterioration of many ranges before they were placed under
regulated grazing. It is believed, however, that most of the
. range units within the National Forests will support the stock
now allotted to them if the grazing periods, distribution of stock,
and the methods of handling the stock are reasonably well adjusted.
It careful consideration of a recogmized case of overgrazing shows
that these factors are properly adjusted and overgrazing is still going
on, then a systern of deferred grazing should be applied; and, if
effective carrying out of the system demands it, the number of stock
should be reduced. Where overgrazing has resulted in denudation
and erosion which hag reached the stage of shoestring gullying, no
grazing should be allowed until the damage is largely repaired and
the cover of vegetation restored. To temporize in such cases in
order not to disturb the local stock industry will hurt the Iocal in-
‘dustry in the end, as delay increases the total protection necessary
to build up the range. :

Improper handling of stock on the range causes overgrazing, partly
through lack of proper distribution. There are, however, a few
features of improper handling which may result in severe local over-
grazing on range where the stock sre reasonably well distributed
over the allotment as a whole. For example, though all portions of
a sheep allotment may be used, the practice of bedding sheep six or
more nights in the same place over a period of years will result in an
area of from one-eighth to one-fourth of a mile around the bedding
ground being overgrazed, sometimes disastrously.* The three-night
bedding rule will help to overcome this difficulty, but will not en-
tirely do away with it if three nights in the same camp, year after
- year, accompanied by trailing out from and back to the camp in late
-morning and early evening hours, is the rule rather than the excep-
tion. If one-night bedding, with the sheep away from the bed in

1 Sampsen, Arthur W., “Ilant Buccession in Relation to Rangs Management,” U. 8.
Pept. of Agricultare, Bul. 791, 1919,
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eurly worning, is the rule, and three-night bedding the exception,
damagt can largely be avoided. Overgrazing in spots by sheep
oceasionally results from shading up for hours during the day on
areas where timber is scattering, The lack of shade results in the
use of the same shade ground to exeess. The remedy is to follow
conscientiously the bedding-out system of handling sheep and to take
care that no area is nsed to excess. ,

Cattle range may be provided with watering places and salt
grounds which will largely eliminate local overgrazing, However,
careful study is essential to locate salting grounds so as to kelp cor-
rect the tendency to excessive use of saddles, or netural passes, and
flats, which at best will be used more than the average of the range.
Care in distributing the cattle over the range when they are first put
on and riding during the grazing season to keep them distributed
will help much.

In. the handling of goats the general principles outlined for the .
handling of sheep will serve as a guide. For mors complete infor-

" mation Department of Agriculture Bulletin 749 * should be consulted.

UNDERGBAZING,

A general failure to secure full utilization of forage where a range
is accessible is usually due to an insufficient number of the class or
classes of stock to which the range is best suited. One class of stock
might utilize fully the forage suitable to them, while forage suitable
to another class of stock was being wasted. Additional stock of the
clags on the range would result in overgrazing, The solution is coni-
mon use by the classes of stocl to which the range is suited.

Localized undergrazing ¥ most cases is due to lack of proper dis-
tribution of cattle or to failure to secure uniform use of the range
by sheep. The remedies are, first, to make sure that the allotment
boundaries are located so that full utilization is feasible, and then
to work for the desired distribution of stock and umform grazing
by improved salting plans, water dew,lopment, fences, bridges, stock
trails, and riding. ,

GRAZING-CAPACITY ESTIMATES.

The grazing capacity of a range unit over a period of years is
greatly influeneed by the extent to which the suggestions given under
overgrazing and undergrazing are applied.

ANEAS OF KO GRAZING VALUE.

The area of no grazing value within range units and within
" National Forests varies from zero to over 55 per cemt of the total

tChapline, W. R. *“DProduction of Goats on Far Western Ranges,” T. 8. Dept. of |
© Agriculture, Bul. 749, 1519,
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acreage. It is made up of (1) areas which produce no -vegetat;ion
palatable to stock or so little that its use for grazing is not feasible;
" (2) areas which produce forage, but on which grazing is not prae-
ticable because of fallen timber, ruggedness, or too dense timber or
brush; and (3) arsag of good range, inaccessible because the cost of
making them available for use is unwarranted by the value of the
forage to be secured.

Where the lands of no grazing value are in one body it is not &iff-
cult to exclude them in estimating grazing capacity. More often,
however, they are distributed in small areas, or small areas of graz-
ing value occur along drainage within larger waste areas. The out-
standing fact is that lands of no grazing value may exist in sufficient
ares to meke figures for grazing capacity of & unit or Forest on an
acreage basis meaningless until these lands are excluded from the
estzmates

The first problem in estimating grazing capacity of a large F ore.st

“orof a large range unit, therefore, so far as there is 2 first problem,
is to get at the acreage which supports forage and can be grazed.
A range classification of the Medicine Bow Forest, for example,
shows that 246,458 acres out of a total of 469,786 are not suited to
the grazing of domestic. stock. -Pending a reconnaissance survey,
advantage should be taken of every oppertunity in connection with
range inspection and range administration to secure similar figures
for other forests. On many Forests the data must be collected in this
way if it is to be secured in a reasonable longth of time.

VARIATION IN AMOUNT OF FOEAGFE, PER ACRE.

Variation in the amount of forage per acre on the land actually
used for grazmg may be so great as to require from 10 acres to 100
acres to support a cow throughout the year. Such extremes raurely
oceur on ranges of the National Forests after the area of no grazing
value is excluded from the estimates. A variation of 100 per cent,
howerver, not mfrequently exists on a single unit. This fact confronts
the range examiner in making grazing- capa.clty estimates after he has
excluded acreage of no value for grazing.

If forage production, or grazing capacity, were alwa)s uniform
over any considerable acreage, close approximation in estimates
would not be exceedingly difficult; but on the rugged mountain ranges
variation may be frequent and great on account of abrupt changes in’
altitude, exposure, slope, soil, and moisture. The solution of the
problem is not obvious. '

VAREAFION IN AMOUNT OF FORAGE IN DIFFERENT YEARS,

Areas within the National Forests generally are not subject to {:he
great variation in forage preduction which may oecur-on desert and
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semidesert ranges. That there is considerable difference in the quan-
lity of forage produced in good years and in years unfavorable to
plant growth, however, is certain, Estimates of grazing capm1ty
should be based as nearly as possible upon forage production in
average years. If this is done the occasional years of low forage pro-
duetion can be tided over without unwarranted injury to the range.
If necessary, the stock can be removed a little earlier then in average
years. Stockmen. usually will do this of their own aecord. The good
years will serve to keep the vegetation up to standard by more vig-
orous growth and perhaps by natural reseeding. Surplus forage can
be used by allowing the stock to remain on the range longer at the
close of the season where westher permits. Where the grazing period
is long and it is obvious at an early date that there is going to be an
abnormally good forage crop with a surplus of forage, additional

stock might be accommodated for temporary grazing {0 rest ranges at

lower altitudes. The essential point is not to be led astray in grazing-
capacity estimates by either the low forage production in poor years
or the high forage production in years above the average. The small
surplus of forage at the close of the grazing season should not oc-
casion uneasiness on the part of forest officers. Slight understocking
is far better for both the range and the stock than overstocking,
however small.

BELATIVE ?ALATABEITY OF FORAGE PLAMS.

The palata,blhty of the plant species which make up the available

forage on a range is an important factor in the division of range
between different classes of stock, Division of range, however, on the
large mountain areas must be along rather broad lines and not on the
basis of a few head, If common use is resorted to, and sheep are
placed on cattle range to utilize weed feed unsuvited to the cattle, there
must be enough of tlus feed to accommodate a band of sheep, perhaps
a minimum of 1,000 under present practice in range sheep manage-
ment, Proportionately smaller numbers of cattle might be placed
“on a sheep range, but they would not travel over all parts of the
range and use the forage unsuited to sheep. At best, then, there may
be, and nsually will be, & portion of the least palatable Yorage unused.
The quantity will vary with the proportion and distribution of for-
age low in palatability. If it dominates on aréas large enough to
warrant use by another class of stock, common use may result in
close utilization. If the forage of low palatability to the class of
stock grazing is distributed throughout the range, little use can be
made of it without overstocking.

This factor in estimating grazing capacity is emphasized here as a
measure of precaution, because ranges have at times been reported

as not fully stocked when vegetation of low palatability was left at .
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the close of the grazing season. No dombt grazing capacity of other
ranges has been overestimated on this -zccount and the nuntber of
stock increased, to the detriment of the range.

CONDITION ©OF THE STOCK.

Whether grazing capacity of National Forest ranges should be ad-
justed to produce fat stock or stock suitable for the feed yards is
sometimes in question, The answer depends upon the character of
the range and the demsand for range to take care of stock for which
feed is available locally for the remainder of the year. :

Some National Forest range does not furnish forage sniteble for
producing fat stock in the sense of stock ready for the beef and mut-
ton market, nnless the range is so much understocked that the animals
graze largely upon the choice forage and leave the rest. In the stock-
man’s term this is “ topping the range.” On some ranges the combi-
nation of forage, water, salt, and topography may be such that the
dry stock will become fat when the range is stocked as heavily as it
should be, provided the beef stock are removed before the last part
of the season when the forage is getting low,

‘Where more stock are produced and properly provided for during
the remainder of the year than can be taken care of on the summer
ranges, it is doubtful economy to deprive part of them of range in
order to produce maximum gains on othexs, To stock a range so
heavily as to retard the growth of young stock and keep the majority
of the breeding stock thin would be unfair to the stock owners and
dangerous to the range. If by  feeders” is meant stock in good flesh
st the close of the season, the policy of grazing to produce feeders
mey be jnstified under conditions where local demand for range and
the supply of fall, spring, and winter feed are in excess of available
summer range, provided the surplus feed can not be disposed of to
advantage except by feeding it to live stock grazed on near-by range.
In general, continued stocking of a range so that the stock will come
off in poor’ condition, due to shortage of forage, will result in de-
terioration of the range. The whole question has dangers, and de-
cision should be made only after careful consideration, keeping in
mind first the permanent welfare of the range. Ordinarily, the best

© policy is to stock the range so that beef and mutton will be turned off
in the fall unless the range is of a character not suited to producing
fat stock.

FFFECT OF GRAZING UPON TIMBER GROWTH. AND WATER SUFFLY,

Grazing-capacity estimates may have to be adjusted locally to
avoid unwarranted damage to timber reproduction or to a watershed
on areas where exclusion of grazing is not deemed necessary, but
where the possibility of unwarranted damage is greater than for the
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range as a whole, The main precautions necessary and the reasons -
for them are presented on page 66.

ACREAGE REQUIRED FOR SHEEF AND CATTLE.

. A number.of grazing-capacity studies have Leen conducted to
determine the minimum acreage required to support a cow or sheep
through the grazing season. The acreage grazed over, the intensity.
of grazing, the Jength of the grazing season, and the methods of
management of both range and stock have been closely observed .and
" recorded by men giving special attention to the work. To supple-
ment these special studies, the data secured from grazing recon-
naissance surveys durlng the past six years have been carefully
analyzed. The data from the two sources appear to be consistent
enough over a wide range of territory to warrant conclusions as to
the approximate average acreage requirement for cattle and for
sheep. It ig believed that the figures which follow will be of mate-
rial valee in bringing about greater uniformity in the quantity of
usable forage made available for each animal or for each band or
herd over individual Forests and over the Forest ranges as 2 whole.
It is not intended that they should apply to & small range unit or
part of & unit with the accuracy finally desired. The first big step,
however, in adjusting grazing capacity is to equalize the distxibution
of forage and stock over large units. After this is done the final
grazing capaeity on individual ranges will have to be worked out
by adjustments from time to time over a period of years until the
"aumber of ‘stock is such as to utilize all the forage as closely as it
should be used or the individual range, all factors considered.

ACREAGL FOR SHEEP,

Fifty-six sheep allotments on summer range have bsen carefully
studied during the past few years. Amn average of 2.5 acres, or 0.79
forage acres;' was required to support 1 mature. sheep or 2 lambs

1The variation in amonnt of forage per acre and the relative pafatability of forage
plaats are imporiant faciors in determining he amount or voluxee of forage which stock
can be expected to use on & given range, and comsequently in determining the grazing
capacily of the range I guestion. To determine the comparative amouni of forage by
range reconpfissance meibods, the range is clagsified inlo types, and for each area of a
given type the stand of forage which stock should wse ig estimated. A complete gronad
cover made ap of vegetation palatable fe sfock is represented by 1.0. Variation from {his
standard is represented by the decimals 0.95, 0.90, 0.85, and on down to 0.1, The actual
acreage of & given area multiplied by the decimal representing the stand of forage pives
ithe amount of forage which it is estimated that stock will séccure. For example, on an
area, of 100 acres, where the forage factor is estimated at 0.5, there are 30 unifs of
forage produced: The unit of meagare in this case is called a forage 2cre, and in the
e¢xamaple given thers are 50 forage-aere units on the 100 surface acres of yange. “This
melbod of arriving ot the grazing eaptclty of ranze iy net in general wse and therefore
ig not emphasized fn the. text, - It is used, however, by grazing experts wito have Dheen
irdined In range reconpaissance surveys and estimates, and for this remsen the forage
acre reguirements of rapge stock are given,
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for an average grazing period of 72 days. The figures do not
include lands of no value for grazing. .

The ranges studied include sheep allotments on chome surmer
. range of Montena, inferior timber and brush ranges of Idaho and

Utah, and ranges of about average value in these States. and in
Oregon and Wyoming.

The sheep under observation were all ewe and lamb bands. -Two
lambs were considered the equivalent of one mature sheep. The
bands contain an average of 58 per cent.of lambs., The ratio of two
lambs to one mature sheep is an arbitrary one, since no data are
available to show the relative forage consumption by Jambs and by .
their mothers on surmmer ranges. To use this ratio, however, and .
include the lambs is better than to disregard the lambs, becanse the
percentage of lambs may vary greatly.

- The average lamb crop for the far western range States ag given
by the United States Tariff Board * is 70.3 per cent, with Washington °
the highest at 92.5 per cent and Arizona lowest at 59.3 per cent.
The general average has probably been increased slightly since this
report was issued, so that to figure on a 75 per cent average lamb
crop in using the grazing-capacity figures given will be within the
general margin of accuracy and uniformity of grazing estimates and
methods, ,

If such a thing as a uniform measure of grazing capacity can be
usged, it would appear from close study of the tests conducted, and
from similar figures deduced from range reconnaissance surveys, that

0.01 forage acres per head per day is about right for range suited. -

to sheep grazing. This would be equivalent to about 0.03 surface
acres per head per day, exclusive of range having no value for graz-
ing, or about 8 surface acres for a grazing period of 100 days.

ACREAGE FOR CATTLE.

A high, open, rolling range on the Lewis and Clark National Forest
in Montana supported one cow to every 7.37 surface acres, furnishing
2.65 forage acres per cow for o period of 100 days. This is at the
rate of 27 surface acres, or 9.69 forage scres per year.

On cattle ranges of southern Idaho 10 surface acres, furnishing ap-
proximately 4 forage acres, was found to be the minimum required
for one ¢ow over a period of five and one-half months. This range
is well watered and was closely utilized.

Good grass foothill pasture of the Santa Rite Range Reserve in
southern Arizona has furnished an average of 865 cow-days’ feed
annvally over a period of years on an average of about 14 acres.
Each year during the main growing season the number of stock was

‘117, 8. Tardtt Board, Wool and Manufactuxes of Wool, Vol. IT (pt. 2). H, Doc. No. 342,
62¢ Cong., 2d sess.,, 1912,
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reduced about 30 per cent below the average for the year, to give the
vegetation a chance to grow. Otherwise, grazing was yeariong.
Utilization was closer than can be expected on open range.

Studies of grazing capacity on the Jornada Range Reserve in
southern New Mexico led to the conclusion that the grass range will
support one cow on 20 to 30 acres, depending upon the acreage
of poorer range types which occur within the grass type.r These
figures are computed on a yearlong basis, but with the understanding

.that the number of stock will be reduced during the main growing
season, July to October, to about one-half the average number for
the year. With the relatively close utilization possible under fence
on the Jornada Range Reserve it is figured that approXJ.ma.tely 8
forage acres per cow yearlong will be suficient. .

In general, the gmzmg—capacxty figures indicate that sbout 2 to 2%
acres per cow per month 1s as near an average as tan now be arrived
at for cattle range sutted to. this class of stock within the National
Forests. This, of course, is the acreage required exclusive of lands
of no value for grazing except the occasional small patches of waste
within usable range. With this averagé as a guide, the examiner can
judge whether range is exceptionally good or inferior and can adjust
hiz estimate accordingly. Where available forage is estimated in
terms of forage acres, an average of about 0.8 forage acres per cow
per month should be allowed. If utilization is complete and close.
over the entire area, as it usually is in pastures, 0.7 of a forage acre,
or a little less, per head per month should be sufficient.

. COMPARISON OF ACBEAGE REQUIRED ¥OR SHELEY AND FOR CATTLE.

Considering the genernl difference in the forage suited to sheep and
cattle, it is ‘evident that there is no constant relation between the
grazing capacity of a range for sheop and the grazing capacity of
the same range for cattle. By careful division of the range between
different classes of stock, as outlined on page 8, the justification for
change in class of stock on a general renge is largely done away with.
Some ranges, however, may be used to advantage by either sheep or
- cattle. A change from one class to the other can never safely be
made in an individual case on a previously decided or fixed ratio. .
" The ratios used in the Grazing Manual of the Forest Service? are
based on general averages and are intended for application to the
special case of change in class of stock, provided the grazing capacity
of the range in question for the new class of stock warrants the use of

the standard ratio. The grazing capacity of the range in question for

i Jardine, James T, and Huil, L. €., Incyeased Cattle Prodaciion on Southwestern

. Raages, U. 8. Dept, of Agriculture, Bul. 388, 1017,

¢U. 8. Forest Service. National Forest Manual; Regulations and Instructions, Grazing
Section,
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the class of stock to be allowed by the change sheuld be determme(l
by careful inspection of the range.

GRAZING CAPACITY AS AFIECTED RY MANAGEMENT OF THE STOCK.

The grazing-capacity figures given apply to conditions of average
management as regards distribution and control of eattle and herd-
ing of sheep. It should be remembered that with poor distribution
of cattle or close herding and driving of sheep to and from a central
camp from 10 to 20 per cent more range will be required, depending
upon the extent of poor management. On the other hand, a decrease
of B to 13 per cent from the average figures should resutt from
an approsch to the ideal in management of the stock on the range.
How to approach the best that can be expected in the handling of
stock on the range is explained in later paragraphs on cattle manage-
ment and sheep managenent:

Additional references {arranged chronologically).
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MANAGEMENT OF CATTLE ON THE RANGE.

Control over the numbers and distribution of stock is a funda-
mental requirement of regulated grazing and effective range man-
agement. Many of the difficulties involved are brought out in the
preceding pages because the action recommended there is often
directly dependent upon this control, In turn, the discussion which
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" follows applies o the management of cattle after the range has been

divided among different classes of stock, the grazing period fixed,
and the grazing cspacity decided upon in accordance with the sug-
gestions given.

' . CONTROLLING TEE NUMBER OF CATTLE.

~Until the number of caitle actually grazed and the period of graz-
ing are the same as the number and period authorized, the most
efficient use of the range is not assured. This applies not only to &
National Forest as a unit, but to each subdivision of the Forest which
is considered as a unit of management. A National Forest as 2 whole
may not be overstocked, in fact, may be understocked, and yet large
subdivisions of it may be overstocked. The problem, then, involves
control at the boundary of the Forest and control by mdlv:uiual units
within the Forest.

COK'TROL AT FOI‘CEST BEOTUNDARY.

Lack of satisfactory control of cattle at the boundarics of I“oresl:s
has resulted in both premature grazing and overstocking on nearly
every National Forest where cattle axe grazed in large numbers. The
main difficulty lies in the fact that with few, if any, exceptions there
is unfenced range adjeining the Forest lands.

In localities where the stock are fed during the winter they usually

-are turned on the open range soon after the snow is off and later drift

on the Forest land before the range should be grazed. If the num-
ber turned out is in excess of the nwmber the Forest range will sup-
port, it is almost certain that the Forest range wﬂl be overstocked at
some time during the grazing season.

In a great many cases “on and off ” permits are issued to cover
caitle which graze a range unit part of which is outside of the Forest
boundary and part inside, The range outside may have a grazing
capacity equal to the area used inside. The Forest range, however, is
ngually higher in altitude, and in a great many places the forage and
water facilities are better than on the adjoining lands outside. As a
result, the stock will naturally use the range on the Forest more than
the range ontside. To issue an “on and off ” pexmit on the basis of
50 per cent of the grazing to be on the Forest and 50 per cent off does
not remedy the situation. Nor will it be remedied by issuing a per-
mit for 75 per cent of the stock on the Forest, as this wonld authorize
overstocking.

The most effective remedy is to fence the Forest boundary. All
Forest boundaries, however, can not be fenced in the immediate
future, In the meantime, measures should be taken to protect the
range. In some imstances the grazing car be equalized by proper
distribution of salt, salting heaviest on the outside range if neces-
sary, and by riding to help keep the stock distributed.
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Each local case where control of cattle at the boundary of the
Forest is mvolved niay have its peculmutles. In all, however, close
cooperation between forest officers and the pwners of the stock is
mmperative to secure good results. Korest officers should take the
Iead and work out some plan for proper use of the Forest ranges.
Difficulty of adjustment should not stand in the way of action, be-
cause the construction of feaces is always a possibility.

CONTROL BY RANGE TNITS ‘WITHIN A FOBEST

With assured control of the number of stock entermg the Fomst
and of the time that they enter, there still remains the big task of
eontrol to secure distribution so as to equalize grazing, prevent stray-
ing and Joss of stock, and minimize the riding necessary and keep
it at Jeast within practical limits, Consequently, it is necessary to
divide the cattle range within a Forest, or, for that matter, any large
ares of cattle range, into smaller units of management, What shall
be the basis of this division, all factors considered? The importance
of this question and its bearing upon future mansgement of the range
and stock are not always appreciated. .

A number of important, somewhat ‘conflicting, factors are in-
volved:

1. To secure maximum production of stock on the range over a
period of years some form of deferred and rotation grazing is imper-
ative. Any plan for control of stock by units should provlde, there-
fore, for deferred and rotation grazing eventually,

2. The segregation of breeding stock from dry stock on the range
i an important item in the production of beef and will help to
increase the calf crop.

8. Frequently there is great range in a‘tltl..de and consequently
great variation in the time at which different parts of the range on
a single watershed should be grazed. Consequently, as pointed out -
in the paragraphs on period of grazing and natural reseeding, pro-
vision should eventually be made for dividing late spring and early
stmmer range from midsummer and late summer or early fall range.

4, Boundaries of comparatively large units on ranges within the
National Forests can usually be chosen so as to take advantage of
natural barriers, high ridges, and streams and thvs minimize the
fencing necessary to control the stock., On the other hand, distribu-
tion of stock is easier to obtain on small controlled units than on
large units. _

5. Individual owners of stock naturaily prefer to xun their stock
separate from that of other owners, and in many instances are pre-
pared to construct fences for this purpose. Units to take care of -
individual permittees, however, interfere with proper mansgement
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of the range and stock as a whole, except where the range of the
individual is clearly a distinct natural grazing unit. ,

6. As a rule, the range lands are low in grazing capacity com-
pared with farm pastures. Consequently, the number of stock con-
trolled, rather than the acreage controlled per mile of fence, usually
decides whether the cost of fencing is warranted or not. The excep-
tions are fenced areas for holding beef stock while they are being
gathered, for pure-bred registered stock, for weaning calves, and for
saddle stock, -

It is obvious that these Important factors can be incorporated in
the final plan of mansgement only by looking ahcad and working
out a comprehensive plan for the development and use of the range.
Otherwise a beef pasture, calf pasture, or individual fenced range
of to-morrow will interfere with segregation of breeding stock and
dry stock, or with divisions for proper seasons of grazing, or de-
ferred and rotation grazing next year or later.

As a matter of fact, the features of management outlmed in num-

" bers 1, 2, and 3 are becoming more and more important and should
be given first consideration in working out plans for future control
and management, of the range. To insure the incorporation of these
principles in the management of the range and stock on lands of low
grazing capacity necessitates management by comparatively large
units, otherwise the expense of the necessary control will be unwar-
ranted. .

On ranges within the National Forests the division of cattle range
into units should ordinarily be by watersheds, where practicable, in
order to take advantage of topographic features which -will aid in.
controlling the stock, Watersheds, bowever, ave not always satis-
factory units. They may be too large or too small for. effective man-
agement. It is difficult to define what too Jarge or too small means
as regards acreage; for variation in altitude, in topography, in the
shape of the area, and in the character of forage and cost of con-
trolling the stock are important. Ordinarily, however, a uni$ which

. will support not more than 3,000 head nor less than 1,000 head of cat-
tle should be satisfactory. There will bs individusl units Iarger, and

- some smaller, which clearly should be managed as units,

Just where the division lines should be is often influenced by eom-
munity interest. It i obvious that cooperation of permittees in the
handling of the stock and the range is necessary to successful range
management. So far as practicable, therefore, the cattle units should
be such as to group the stock by communities, so that it will be pos-
sible for the owners to organize into an eﬁectwe, active stock associ-

* ‘ation with unity of interests. This factor is of increasing importance

as range management becomes more intensive. The O’roupmg of

community stock, therefore, in many cases may be of suiﬁclent im-

111479°—Bull, T00—39—3
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pertance to warrant variation from what would seem to be the most
desirable natural unit range division, so far as topegraphy is the
deciding factor.

The important feature of this whole question of cattle units is to
look into the future and plan with a view to the management desired,
rather than to act “piecemeal” from day to day on separate phases

. of management. A comprehensive plan of management erabodying
the principles outlined will be o necessity in the not-distant futvre.
Such a plan, to be lasting, should be by units which will remain per-
1panent, as far as this is practicable. The community unit for eattle

range, conforming to natural topographic divisions, appears to offer
the greatest possibilities for permanency and for comprehensive

" plans of range development and management which will make pos-
sible, eventually, the application of fundamental principles of range
and live-stock managemenit, and yet be practicable as regards cost,
both for development and for administration, The persennel of the
users may change, but the unit and its management should not.

As soon as such units are established with assurance of reasomable
Ppermanency, eonstructive work should begin on mesns of preventing
drift of stock from one unit to another. As in the case of control
at the boundary of the Forest, the final control hy units will be
obtained by a combination. of fences and nstural barriers. Pending
the construction of necessary fences, howe\»e,., veasomably effective
control of stock can be secured by care in salting, watering, and rid-
Ing to get the stock accustomed te their home range. Cattle once
thoroughly accustomed to using a given range are not inclined to
drift far. Stock placed en a new range and youug stock born on
the range must be carefully watched during at least one Fear to
prevent drift, Salt should not be placed mear the dividing line
between tivo units; stock should not be driven from eome unit to
another during a round-up ; if they are moved they should be returned.
to their home range; if a few head of stock hecome accustamed o
drifting from one 1nit to another they should be got. rid of as soon
as practicable, as one old cow may lead a number of young stock off
the range and cause unwarranted expense for riding and loss from
straying.

DISTRIBUTION OF CATTLE WITHIN A UNIT.

Onge range-management units for eattle ave. established 2nd the
numbers of stock and period of grazing are under control cn each
unit the problem is to secure the best use of the forage on the indi-
vidual unit. This involves grazing ab the preper time, as well as
full, uniform grazing over all parts of the nnit. The means of srriv-
ing at both these ends are proper salting of ihe cattle, development
of wafering plaeces, eonstruction of fences, eonstruciion of stock
{rails, and attention by mders
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| 8ALTING.

" Proper salting of cattle alone can not be expected to correct all of
the natural faults in distribution of cattle on a range, but, everything
considered, salting offers the greatest possibilities for bringing about
© immediate improvement throughout cattle ranges within the National

¥orests. This is dve in part to the feasibility of working out and
putting into application bmproved salting plans without delay.
While water often is not to be had where it is desired, the proper
Iocation for fences is uncertain, and both water development and fence
construction involve great expense compared with salting. There is
no more immediately important grazing work, therefore, to which a
forest officer may devote his time than securing proper salting of the
cattle on range units under his supervision. '

Amount of salt—Cattle should have from 1 to 2 pounds of salt
per month while on the range, ordinarily 2 pounds per month while
the vegetation is succulent and 1 pound per month during the re-
mainder of the season.

Kind of salt. —Crystal sack salt, compressed salt, and rock salt are

“used for cattle on the range. Stockmen differ in opinion as to which

of thege kinds is best for the cattle and most economieal. Crystal
sack salt, wsually called stock salt or coarse salt, as distinguished
from dairy salt or fine salt, appears to be gaining in popularity. It
can be distributed so that many cattle can get salt at one time, while
2 Jarge block of rock salt may be monopolized by one cow for an hour
or more. .Care must be exercised, of course, to prevent cattle exceed-
ingly hungry for salt from having free access to such salt troughs.
Salt containers—Sack salt fed to cattle on the range is generally
placed in Iong troughs, in wooden boxes, on roeks, or on the ground. .
The practice of using salt logs or salt boxes is rapidly growing and
no doubt; will be general within a few years. Where logs are avail-
able on or near the salting place selected, the log-trough eontainer
is the most economical and mest satisfactory, all things considered.
A Tog large enough so that the top will be about 30 inches above the
“eround is best for cattle. The animals will then feed from both
sides; more animals canr feéd at one time than at a smaller log; and
there will be less crowding and less chance for the salt to become foul.
Where logs are not readily available, salt troughs made of lumber
are used extensively. Wkhere transportation is not difficult troughs
can be made in town or at the ranch when labor is net occapied at
other work., This is sometimes an advantage over, log troughs, which -
mmust be made on the range when other work may be pressing.
I‘lg'nes 1 and 2 show sketches of salt logs and salt troughs which
"have given good service.



86 BULLETIN 790, U, $; DEPARTMENT OF AGRICGLIUEE.

Distribution of salt—Salting places should ordinarily be located
s0 as to draw the cattle away from watéring places and other areas
where they naturally congregate and overgraze the range. ‘Where
new dirt storage tanis have been built it may be advisable to depart
from. the general rule and salt at the tanks temporarily, so that the
stock will tramp the bottorn of the tank and thereby help to make
it bold water. The main object should be to secure uniform utiliza-
tion of range between salt and water over the entire range unit.
The distance of salt from water will depend upon water distribution
and topography. No set rule can be laid down. The problem must
be worked out on the individual range unit so as to secure the most
uniform grazing possible and limit as far ag practicable congrega-
tion of stock and overgrazing arcund water holes, salt grounds, and
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natural passes. Ordinarily, salting places should not be more than
1 mile apart, and occasionally salting places well chosen at distances
less than 1 mile apart will result in the use of range which otherwise
would not be grazed until the more accessible parts are overgrazed.

The amount of salt for any salting place should be based upon
the grazing capacity of the range to be used from the salting place.
If, for example, such a range is expected to support 50 cattle for
one month early in the season, the amounnt of salt put out should be
100 pounds, or for the same range late in the season, 50 pounds.
The amount of salt for each salting place should be worked out on

_ this basis. If it does not conform to the grazing capacity of the
range intensity of grazing will not be uniform.

The stockmen. who use the range should cooperate in the selection.
of salting places,” As nearly as possible the sites selected should be
satisfactory to them. The deciding factor, however, should be the

" best use of the range and not the wishes of the users. The results
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secured from proper saiting will overcome many objections which
“appear to be weoll founded in the beginning. '
Naming, numbering, and marking salt grounds~~Salt grounds are
sometimes marked by a signboard bearing the name or number, or
‘both. This is of advantage in formulating and following out a writ-
ten salting plan, Tho cost of marking the many salt grounds which
should be selected and used, however, would ¢onsume more time than
“is warranted for the present.  Further, it is difficult to plan a system
of salt grounds so that the site first selected will prove satisfactory

in every case. Changes from time to time may be advisable as the -

‘system is perfected. There is a possibility, also, that the location of 4
“salt ground raay have to be changed oecasmnally to preven?, unwar-
'mnted injury to the range.

SALT LOG
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.On the other hand, a system of salting places such that a written
salting plan can be prepared and followed is essential in securing
proper salting without unwarranted supervision, A few important
salting places in each set might be marked by a signboard bearing
the name and number, or just the number. These would serve as
landmarks in describing and finding the other numbers of the series.
Perhaps every tenth salt ground of a series might be marked by &

signboard.

sze of salting. ~—Salting can be taken advantage of in controlhnﬂ'
the time a given picce of range is grazed, and the schedule for time
of galting should be prepared with this end in view. In the discus-
sion of grazing periods it was pointed out that the beginning of
growth in the spring is delayed from 7 to 10 days with each 1,000
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feet increase in altitude and.that there is considerable variation in
the time when growth begins on difierent exposures at the same alti-
tude. By carefully planning a schedule showing the date salt should:
‘be put.out at each salting place, much ean be accomplished in adjust-
ing the time of grazing to conform to the requirements of the vegeta..
tion. The earlier range should be salted first, and salting at higher
altitudes delayed in proportion to the delay in growth of the vegeta-
tion, To secure the best results, salt remaining at the lower altitudes
when the range is fed out should be removed. Otherwise some of the
_cattle will remain near this salt and overgraze the range, Timely
salting is factlitated by numbering the salting gronnds to conform
to the time the range should be used, beginning with number one at
the earliest salt ground. A. written salting schedule can then be pre-
pared, dividing the season into periods by days, weeks, or months,
snd designating by numbers the salting places to be used during
each period and the amount of salt for each place.
It is important that salt be placed on the range when the stock
“areputom. Care at this time to separate the cattle into small bunches
and disbribute them among the salting places over the range ready for
use will do much to get the stock settled and secure uniform grazing.
Hauwling end storing salt—Roads and trails are usnally in good
- condition late in the fall, but difficult to pass over, if not impassable,
at; the time the stock are put on the rangs ln spring, Where this is.
the case sufficient salt to last at least until roads amd trails are in
good condition the mext spring should be hauled in the fall and
stored convenient ta the range. This practice has been foltowed
by some stockmen and stock sssociations, Tt should be adopted
wherever local conditions make the practice advisable. Salt is most
needed by stock early in the grazing season, and failure to provide
it because roads are impassable at that time is not a valid excuse.
Small cabins or salt-storage boxes can be provided without unwar-
ranted expense.

RESTULTS ¥ROM PROPER SALTING.

A good example of what can be accomplished by proper salting
of the range is afforded by results secured on g ca.ttle Tange on the
Minam National Forest in Oregon

The cattle and horse unit in question includes about 40,000 acres
of timber and open range. In 1913 it was grazed by 1,574 head of
cattle and horses. The stock were salted at three or four places,
Part of the range was overgrazed at the close of the season, and
much feed was nnused on other parts. The upper portion was
little grazed by cattle. In 1914 the stockmen became intevested in
better methods of salting. Forty-four salt troughs were constructed,
at 2 cost of $1.25 each, from logs 18 inches to 24 inches in diameter,
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The average trough space for salt on each log Was about 12 inches
wide, 8 inches deep, and 12 feet long. In 1913 an additional 22
troughs were constructed, at a cost of $2 each. These 65 troughs
are distributed from one-half to three-fourths of a mile apart over

the range, and are numbered 1 to 68, beginning at the lowest alti-

tude and extending consecutively upward. Yo 1914, when the first
44 53t troughs were established and systematie salting began, 1,774
head of cattle and horses were permitied to graze, as compared with:
1,574 head in 1918; in 1915 about 2,100 head were grazed; in 1916,
about 2,150 head; in 1917, 2,200 head ; and the recommendation for
1918 was 2,250 head. The increase each: year has resulted from better
distribution of stoek so as to utilize all the feed. _ , _

On this range a definite written salting plan is prepared befoxe
the grazing period opens each season. The date of placing salt at
a given series of salt troughs is varied somewhat from year to year
to give the forage plants on all parts of the range an equal chance
1o grow.

A salting plan for g large cattle unit on the Ulnte National
Forest is shown praphiecally in figure 3, Thiz wnit contains approxd-
mately 30,000 acres and has. & grazing capacity of 1,880 head of
cattle for a grazing period beginming May 15 and: closing October $1.
The plan calis for 8 pounds of salt per head, a total of approxi-
nately 16,000 pounds: per season. -~ .-

The unit inchudes the entire watershed of Curranmt Cree,k. The
area was first divided into smaller deseribable aress, and the grazing
capacity of each. of these smaller areas was determined in order
that the distribution of salt might be proportionate to the dxstrn-
bution of cattle feed

On brushy ranges of California the use of salt is an unportant
feature in handling the cattle. In many places the range is so brushy
that extensive riding to check distribution of stock, :‘trrspect the stock
during the grazing season, and gather them: in the fall is imprac-
ticable, This Jack of extensive riding is laxgely offset by the use
of salt. The rider follows the trails, ridges, and eanyons or draws
accessible by saddle horse and paek horse, and carries salt with
him. He'makes frequent stops over the range and calls o the stock.
The cattle soon Jearn the meaning of this call, and come from tlie
brush as far as they ean hear the call. By proceeding systematically
over & range unit in this way the rider can check the number and
distribution, as well as the condition of the stock. Ne selting for
perhaps three weeks before the final round-up will make the salt call
effective in gathering the cattle without great dxﬂicul’ty. The work
accomplished by this practice on brushy range convimces one that
proper salting can be made a factor of great importance in securing

|
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the desired distribution of stock on the ranges within the National
Forests—a problem of major importance in the management of

cattle ranges.
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BUMMARY ON SALTING,

The main points to remember in connection with salting cattle on’

ranges of the National Forests are:

1. That improvement in salting probably offers the greatest oppor--

tunity for jmmediate improvement in the management of cattle

Tanges.
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Tig. 1.—Counting catile us they go on a National Forest range.  Until the number of satile and
tha fime tha& ¥ ga on the range are properly conirolled, proper use of tho grazing resources
19 pot agaured.
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of fenoes and natura) barrigrs, .
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Fig, 2.—Where blook salt is used one cow may monopolize a block for an hous, forciug the
other animaly to wait Wweir torn,
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Fig. 1.—These cattle wore called from dense I:erzber and brush raage and were fed sall on rocks,
as OWEL,

Fig. 2.—The old type of sali ground. Salt should be placed on the grovod only as  Just resort,
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2. That the responsibility for securing the proper salting of stock
on any National Forest range unit rests directly upon the local
forest officer in charge.

3. That cattle requn'e ordinarily about 2 pounds of salt per mon{,h
while the forage is succulent and about 1 pound per month for the
remainder of the season.

4.. That cattle accnstomed to being salbed will travel to salt as they
© will to water; and that salt, therefore, can be used as a means of
seeurmg distribution of cattle over the range.

.. That salt should usually be placed at a reasonable dlstance from
water and away from places where caitle naturally congregate or
pass frequently. Salting at new dirt tanks may be advisable until
the tanks hold water. -

6. That sack salt should be- placed upon the ground only 28 a

]ast resort. Log troughs or wooden boxes should be used wherever

practicable.

7. That & few important salt grounds in 2 series, perhaps every
tenth one, should be marked w1th 2 sign bearing 2 number or a naroe,
or both.

8. That on range units with a considerable variation in elevatlon
or exposure the salt should be put out at times corresponding as
nearly as possible to the date the vegetamon should be used, so as o
discourage premature grazing.

- 9. The amount of salt for any salting plaoe should be based upon
the grazing capacity of the range to be used from the salting place.
10, That definite graphic and whitten plans, based on a thorough

knowledge of range conditions, are necessary in securing a proper

distribution of salt on almost any cattle range. o
11. That only through the active mgamzed cooper ration of per- -

mitees can satlsfactory results be secured.

WATER,

The dlstmbutlon of water may influence the dxstmbutmn of cattle
and the ntilization of forage more than any other single factor.
Man’s control over the distribution of watering places on the range,
however, is limited. Frequently it is not possible even to approach
the desivred number or distribution. It is assumed in this chapter
that the suggestions of the paragraphs on division of range between
different classes of stock have been carvied out. This discussion ap-
phies, therefore, to range reasonably well suited to cattle grazing. _

The suggestion of importance is to look carefully into the avail-
gble water supply, and, if possible, have a watering place every half
mile on rugged mountain range and every mile and a half on level
or rolling range. '
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. Springs and seeps which psatursily furnish water only in small
puddles or cow tracks will furnish clean water for a number of cattle
if the supply is developed and troughs installed. ©On ranges of the
Southwest. & large part of the water supply is furnished by storage
tanks which collect and store surface run-off. This wethod of water
development can be resorted to in other localities. Also, wells 500
ieet deep or mwore, equipped with windmills and engines for parmp-
ing, are used suecessfully om large areas of range. In seme places
water for midsummer is obtained by colleeting into storage tanks .
early in the season water fromr small meadow areas which dry up in
widsummer. Range is valuable. It ean not ba used by cattle with—
out water. It should not be eonsidered permanently unusable until
exhaustive consideration has been given to possible ways of water
development. Farmers’ Bulletin 5921 discusses methods of develop-
ing water for steck under ropge conditions.

FENCES.

Very often fences gre the most effective and mest ecomomical
means of controlling catile on the range, In fencing, however, the
first sonsideration should be given to fences to provide control which
is. vitak to the range as a whole. The importance of such control,
first at the boundary of a National Ferest and then st the boundary
of smaller natural range units, has been emphasized. Generally,
centrol at these places, by fences if necessary, should come first, so
as to control the numbers of cattle and time of grazing on the Forest,
ag a whole, and on the natural unit of managemens. With this con-
- {rol established, interior fence control should proceed according to
a well-developed plan for the management of the cattle within the
natural unif,

The important-objects of fences within the nnit are: To make pos-
sible seasonal grazing and deferred and rotation grazing, as out-
lined in the paragraphs on Grazing Periodsand Natural Reseeding;
segregation of breeding stock from dry stock; protection of cattle
from poisoning; protection of arcas of watershed, titmber growth, or
recreation areas from grazing; holding pastures for stoek during a
round-up; reserving pastures for saddle steck; and economy im han-
dling the stock and in supervision of grazing. These possible needs
shoutd be considered i working out the feneing plan for each unit.
Protection and the best use of the range resources should be given
first consideration.

" Several years ago a general study was made to aseertain the eco-
nomic vahue of stock fences then in existence on the National Forests.
Each of 2438 fences was reported en. The average estimate of in-

2 Barnes, Wil C., Stock Waterlng Places on Western Grazing Laands, T. S. Pepartment
of Agriculture, Farmerg Bul, 522, 1914, ’
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erease in grazing capacity due to the fences wag about 13 per cent.
The reported improvement in condition of stock, due to more quiet
handling under fence, averaged about 5 per cent; the increase in calf
erop, about 10 per cent; and the decrease in cost of handling, 40 per
cent. Aside from these important items the fences as a general rule
simplified and reduced the cost of grazing administration, reduced
trespass and eomplaints, and resulted in more even utilization of the
range.

These data were included to gwe an idea of the possible increasa
in net yeturns as a result of stock fences where they are warranted
and properly located. Too often, however, fences for minor purpsses
are constructed and later interfere with the fencing plan. for manage-
ment of the unit as a whole, It is extremely important that the plan
for the whole natural range anit be worked eut before any great
amount of piece feneing is undertaken.

TEAIL IAMPROY EMEXNT.

On many ranges used by cattle for years the constructmn of a few.
stock trails would help to produce a few more and better stock by

opening to use small areas now insccessible ox difficnlt for stock to

reach, or by providing a trail to water. These are minor develop-
ments which will come in time. '

© RINDING.

The sbock on any range cattle unit rieed the attention of riders.
Proper salting, water development fences, and stock trails work
wonders in the management of cattle on the range and consequently
increase grazing capacity. After all that reasonably can be expected
by these means is accomplished, however, there is still room for im-
proverent. This is due mainly to the fact that in range management
we are desling with large areas, usvally of low grazing capacity, and
on such lands the extent to which improvements can be made i
Iimited both by natural conditions and by expenditures proportionate
to the value of the forage. When this limit ig veached the subdi-
visions of the range are very lalge ag compared, for example, with
the subdivisions of a well-developed ranch.

The riders should see that salt is always available, and that water-
ing places and fences are in serviceable condition. After this they
should see that the stock are kept well distributed and that they use
all ps,rts of the range. Occasionally it is hecessary to herd stock away
from dapgerons poison areas, and attention may be necded to keep
the bulls properly distributed with the breeding cows. Losses from
any eause should be watched for, the canse determined if possible, and
preventive measures taken. Carcasses of dead animalz should be
burned or buried as a protection to the health of remaining animals,
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Ordinarily, too little attention is given to the stock for the best
resalts in growth, calf erop, and losses. ' A few pounds additional
weight on the heef animals; an additional calf from each 100 cows,
and one or two additional cows saved out of 1,000 head will more
than - pay for the services of riders. .On most cattle ranges these
increases are the minimum that can be expected. An increase of 100
pounds or more on beef animals, an increase of 5 calves for each 100
cows, and 2 decrease of 10 head in loss out of each 1,000 head, in addi-
tion fo increase in grazing capacity of the range, are nearer the pos-
sible net returns from proper attention by riders. Animals are valu-
able, and costs of production are increasing. Tt will pay to fignre
carefully on the possible returns from an additional dollar invested.
- The number of stock one.rider can look after varies from about
250 to 1,000 head, depending upon the range. The ideal to work
toward is about 250 head of high-grade stock accustomed to being
worked. One man can then distribute the stock in small bunches
where feed is best, see that bull service is adequate, and look after the
general welfare of the stock so that losses will be negligible and net
returns per animal a maximum. Plate XXIII, figure 2, shows an
actual example of such management on National Forest range.

BEZED CGF STOCK,

What has been written in these pages on the management of cattle
. appheq primarily to cattle accustomed te running on the open range
or in Jarge pastures, The suggestions given will not result in satis-
factory management of dry stock or milch cows from dairy herds
accustomed to being handled in barns, feed lots, and small level pas-
tures with feed and water convenient ; for when such stock are turned
loose on a rough mountain range it is diffieult to keep them away
irom the lcvel areas near water. The result is marked Yocal over-
grazing and a surplus of feed away on the hills. Where it is advis-
able, all things considered, to use mountain range for a limited num-
ber of this class of stack, extra restrictions in management will ha
necessary to avoid injury to ths range.

COQPERATION. -

Cooperation between forest officers administering grazing and the
stockmen whose stock use the ranges has been an unportant factor
in the development of range management on the National Forests.
It has not always been possible to meet the desires of every individual
permittee; but with the support of the majority many changes in the
management of both the range and the stock have been made, to the
ultimate advantage of Forest administration and the live-stock indus-
iry. As a whole, the cooperation thus far has been eoncerned pri-
matily with underlying principles of regulated use of the range re-
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sources and with the construction of range improvemnents. During
the last few years, however, organized cooperation has been extended;
to improvement in the grade of stock and their care and management
on the range and to new problems in the improvement of t;he range.
This advancement is the logical result of a need for improved prac-
tice to keep pace with increased cost of production and decrease in
the supply of range as oompared with the demand. The importance
of extending cooperation in-these matters to all National Forest ranges
can not be overestimated. Especially is this true as regards the man-
agement of cattle ranges and cattle on the vanges, because of the
problems involved, the wide distribution of cattle-grazing privileges,
and the necessity of range management by community units. Xm-
provement along these 11nes, which must come largely as a result of
organized cooperation, is of great economic importance in itself, and

the development of the kind of cooperation necessary to bring about'

_ this improvement will pave the way for improving range practice.
*"The growing need for united effort, which can come only through
the medium of organization on the right basis, is apparent in the
change that has taken place In the number of cattle-grazing per-
mittees and in the intensity of grazing. In 1907 approximately

.18,500 permits were issued for the grazing of cattle and horses within

the National Forests. By 1917 the number had increased to ap-

proximately 32,000, The inerease in number for 1917 as compared

with 1916 wags 3,084, showmg that the tendency to wider distribution

of the grazing: prurllege is continuing, In 1907 apprommaﬁely

1,250,000 head of cattle and horses were grazed, and in 1917 over

9,000,000 were grazed, an increase of over 60 per cent in this class of

. stoek. In 1907 thé average area per cow or horse was 57.8 acres,
and in 1917 it was 43.7 acres. :

With this increase in intensity of grazing, number of permltbees,
and number of stock, the problems.to be handled by cooperative
effort heve increased, and the unit of area for which cooperation.
should be organized has become smaller.  Until a few years ago the
most pressing guestions could be handled by the National, State,
and individual Forest live-stock associations. But to-day the greater
- number of problems where cooperative effort is important have to do
with the improvement and management of the range and the stoek
within the individual grazing wnit. The users of the individual unit
of range management have a common interest in all matters per-
taining to. the management and development of the range and the
improvement and management of the cattle and horses within the

unit. Proper salting of stock, construction of fences to control the

stock, development and maintenance of stock-watering places, proper
distribution of stock over the range, reduction in losses of stock on
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the range, improvement in grade of stock, and increase in calf crop
have a direct effect upon the net profits of the individual user.

More and more attention. should be given in the future, therefore,
to the organization of the grazing permittees who graze their stock
in comunon on a range unit. It has been shown that such permittees
have a common interest in the range practice on the grazing wunit,
but this alone i not incentive enough, ordinarily, to stimulate organi-
zation ef local assoctations and keep them active. There must be a
definite worthy purpose fo be accomplished in the immediate future
by the united effort resulting from. the organization, such as the
application of a comprebensive salting plan, the eradication of poi-
sonous plants, the construction of drift fences, the use of high-grade
bulls, and other similar objects.

With o proper apprecmtlon of the functions and possibilities of
live-stock associations In relation to range management on the Na-
tional Forests, forest officers can do mimh to encourage organiza-
tion among the grazing permittees, This can best be done by formu-
lating definite practical plans for the solution of important problems
in management of the range unit involved, so that the stockmen will
have @ definite object in organizing. Afuér 2 local association has
been organized and has been officially recognized by the district for-
ester, special rules may be adopted by the agseciation as needed to
carry out specific plans in the management of the range and the stock.
Special rules are of two kinds: (1) Those that not only aim directly
to promote the interests of stockmen but are designed to secure a
better and fuller nse of the forage resources; and (2) those that aim
wholly to promote the interests of the stockmen'

The following special rules, which have been adopted by various
Tocal live-stock dssociations, will serve to give a clear idea of the
nature of these rules and functions:

GROTP 1. AFFECTING DISTRIBUTION OF STOCK AND UTILIZATION OF RANGE.

AN permittecs grazing eattle and horses on. the range within the Caribou
Basin allotment will be reguired to pay their pro rata share of assessments
levied by the Caribou Basin Cattlemen’s Association for saliing, herding, and
handling of permitted stock. The advisory board shall purchase salt, attend to
its distribution, hire ti1e necessary riders te handle the stock, and levy an ussess-
ment sufficient to meet these expenditurest®

Sibject to the supervision and control of the Forest Senlee, the- Willow Creek
Graziog Association is hereby authorized to purchase salt, employ herders or
riders, superintend the salting, herding, and handling of all cattie and horses
grazed under permit on the range open 10 this class of stock within the Wiltow
Creek division of distviet 8 of the Fishlake National Forest. All persons hold-

_jng permits to graze cattle and bhorses on this division will be required to
cooperate with the association In this respect if they desive to ailow thelr stock

2 Caribou Basin Caftlemen’s Association, €aribou Forest.
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o graze at large uwpon the range, and the isswance of grazing permits will be
withheld in ail cases and the stock denfed admittance o the Forest umiil the
pro rata assesswent Ievied by the association for the above-mentioned purposes
during any one year is paid inte the treasury of the assoclation, This rule
will remain in full foree and effect so long as the membership of the association
represents a majority of those holding permits to graze cattle and horses ob the
Wiklow Creek division of district € of the Fishlake Forest,

On or befere the fnal date set for the receipt of grazing applications each
yvear the association will furnish the sgpervisor with an estimate of the amount
of money reguired for the purposes above mentioned. When permit alfotments

have been made for the Season the supervisor will advise the gecretary of the

asgociation of the naties and addvesses of the permittees, the numirer of stock
whick gach will be allowed {o graze upon the Forest, and the per capita assess-
ment which may he levied by the essoctation. This will be determined by
dividing the total amount of money to he collected by the grazimg allotment of
the division. Tpon receipt of the assessment the treasurer or secretary of the
associatior will notify the forest super\isor that payment has been made, go
that permit may be issued.?

GRCUP 2. PRIMARILY OF BENEYIT TO S-TOCKIGEN.

1. Beginning with the grazing season of 1917 all permiitecs authorized to
sraze cattle on that pertien of district 6, Cache National Forest, represented by
the Cattle and Horse Growers' Association of district 6, must place on the range
with their cattle one registered pure-bred bull of some recognized heef breed for
each 25 head of female breeding cattle or fraction thereof, provided permittecs
grazing less than 25 head of female cattle of hreeding age may arrange for
joint ownership of bull which shall not represent more tham 25 head of breed-
ing cattle: Provided further, That in llea of such bull a permittee may deposit
$2.50 per head for each female breeding animal ene year of age or over, ag his
service fee, to e paid into the treasury of the assoclation, the asgociation assum-
ing responsibility of farnishing the necessary bulls to meet such cases.

2. Breeding age of female catile, as contemplated by Rule 1, will inelude -

g)l female cattle one year old: or over,

3. In order to secure more uniform-aged calves no hulk shall be turned on the

range represented by the association until July 1 of each year?

All permittees of the Montpelier-Elk . Valley allotment will be required to
furnish one pure-bred bull of beef breed, not Tess than 15 montbs of age or
more than 8 years, for each 25 head or fraction therecf of female breeding
catile permitted to run on such range. No person shall permit apy bull to
run on the same range at any other time thin during three successive breeding
seasons; provided {he term “female breeding eattle ” shall not apply to female
caitie under 12 months of age, and provided Lhat two or more persons ey joil

together in furnishing such bull when the aggregate number of female breed-

ing enttle turned Joose upon the same range by any two or more persons does
not exceed a number of 25 head.

Any person failing to comply with this rule shall be Jiable to have his appli-
cation dizepproved the following season. ANl bulls shall be inspected aud
passed by a committee appointed by the advisory board of the Caribou Cattle-
men’s Association.!

1 Willow Creek Grazers’ Associantion, Rishlake Forest.
2 attle and Horse Growers' Association, district ¢, Cacbe Forest.
2 Caribou Cattlemnen's Association, Caribou Forest.
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MANAGEMENT OF SHEEP ON THE RANGE.

B

CONTROL.

Control over the number and distribution of stock is a fundamental
requirement of effective range management. Control of the number
of sheep entering a National Forest or any large range unit of the .
Forest is comparatively simple. The sheep are under a herder and
can be counted in at the Forest boundary and be driven fo a range
unit in o given time over an established xoute. .On the unfenced
sheep ranges of the public domain such control is lacking; and, as a
consequence, these ranges are run down and in many places are still
deteriorating, :

On ranges of the National Forests the problems in sheep manage-
ment are: (1) To establish range sheep units; (2) to get the sheep
on these units with the least damage to the range; (3) to prevent tres-
pass from one range unit to another; and (4) fo see'that the sheep are
so handled as to secure uniform distribution of grazing and full
. utilization of the forage. :

ESTABLISHING SHEEP RANGE UNITS.

In general, the practice on ranges within the National Forests has
been to divide the sheep range into units which will furnish sufficient
- forage for a band of sheep during the established grazing period. In
some cases the range unit, or allotment includes mnge for seveml
bands of sheep owned by one permittee,

The assignment of an individual range to each band places respon-
sibility for proper uvse of the range squarely upon the individuals
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owning and those herding the sheep. This is desirable for the sheep
owners and for the range. It does away with the old practice of
racing for a desirable range area, trampling down forage, and doing
permanent injury to the range en route; and, if trespass from one
unit to another is prevented, it makes posstble the use of the poorer
areas of range when they can be used best, without danger of other
bands coming in the meantime and grazing off choice areas. The
advantages of xange sheep units to accommodate one band of shecp,
therefore, are o marked that an effort should be made to assign euch
band to a definite xange unit whether two or more bands are owned
by one permittee or nof, for competition between herders under one
employer may sometimes result in wonecessary abuse of the range.

_ CONTROL BY UNITS.

To secure the best results trespass between units must be avoided,
“for the individual using a range unit may hesitate to graze properly
the range allotted to his band if by doing so he defers grazing upon
2 choice piece of range which will be 2 temptation to an adjoining
band. TFurther, trespass upon an allotinent inight result m over-
grazing of the aliotment before the close of the season. .

Innocent trespass may occur unless the boundaries of units are
readily recognized on the ground.  For this reason the unit bounda-
ries should be along prominent ridges, so far asis practicable, Strears

sometimes ars made the dividing line, but where it is possible a band |

should be allowed the range on both sides of & stream. which sheep
will eross readily, Otherwise sheep of two bands may mix or there

may be too many sheep watering at one stream for the welfare of the .

range.

Unfortunately, the range within the boundary lines which form a

natural range unit frequently furnishes too much or too little forage
for the sheep in one band. On rugged mountain range it is usually
possible to adjust the boundary lines so as to exclude or include range
for probably 200 or more sheep and sfill have boundary lines which
shonld make innocent trespass unlikely., Where the estimated graz-
ing caps~ity of the unit is greater or less than the number of sbeep
in the band by, say, from 50 to 200 head, the difference is so small
that it is not always possible to enlarge or reduce the allotment to
accommodate the size of the band and still have satisfactory boundary
lines. Where this is the case the size of the band should be adjusted
" eventually to fit the range. - »

As far as practicable, the size of the unit or allotment should be
adapted to the number of sheep in the band; but this principle should

not be followed if waste of forage, overgrazing, or innocent trespass,

due to poor boundary lines, will result. From 1,000 to 1,200 owes

111479°—Bull, 790—-19—-—4



60 BULLETIN 799, U. S, DEPARTMENT OF AGRICULTURE,

with their lambs, as a general rule, should be the most run in one
band. Only in exceptional cases should the hand exceed 1,500 ewes
with their lambs, or from 2,000 to 2,50¢ dry sheep. Larger bands are
difficult to handle without injury to a forest range.

HANDLING THE SHEEP.

An exhaustive discussion of handling sheep on the range would
itself fill o volumne. The aim here is simply to point out the more
important features of proper handling without attempting to ex-
plain fully the ways in which the general procedure recommended
should be adjusted to the local conditions of range and personnel.

LERDING.

As early as 1900" investigations showed that mountain summer
range grazed by sheep under fence supported from 25 ta 50 per cent
more sheep than were being grazed on the same acreage of similar
range on which the sheep were herded by the methods generally
practiced at that time, and that the pastured sheep made better gains
in weight than the herded sheep. Tt was found also that there may
be a variation of at least 25 per cent in the grazing capocity of a
given range when used by the same sheep under different herders.
From four years’ study of the actions of the pastured sheep and the
methods of herding on unfenced range it .was concluded that the
marked differences in grazing eapacity and in growth of the sheep
under the two systems were due largely to a few differences in the
way the sheep were handled—differences which could be largely
eliminated by improved methods of herdmg

The desired changes have been tried out in many experiments, and
perhaps 50 per cent or more of the sheep grazed on ranges within the
National Forests are now herded under improved méthods. The prob-
lem: now is to secure the adoption of better methods by the other 50
per cent,

. One of the first steps in bringing this about ig to follow strictly
the regulation ? below: :

Sheep and goats must not he bedded more than three nights in suceession in
the same place, except when bedding bands of ewes during the lambing season;
and musi not be belded within 300 yards of any rununing =stream or living
spring, except in rare cuses where this restriction is clearly lmpracticable,

" The three-night limit ig for rare cases where one-night bedding
in a place is clearly impracticable. As a general rule sheep should
be bedded one night in a place. The damage to range so character-
istic around old bedding grounds will then be eliminated, and the

1James T, Jardine. The Pasturage Systewm \’or'ﬂanaliug Range Sheep. T. 8. Forest
SBervice, Cirenlavr 178, 1010,
2 U. 8. Forest Service. The National Forest Manual, Graziug Regulation 28.
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sheep will be on fresh feed during the cool hours-of the morning and
evening, when they graze best .on the summer yange.

"T'he ‘herder should be with his sheep, crdinarily, from the time
they begin grazing in the aftérnoon until they are shaded up the fol-
lowing forenoon. This is necessary to Pprevent straying and as a
protection against predatory :animals. Coyotes, especially, attack
sheep most frequently in the late evening .and early in the morning.
Bears usually attack the band during the might. In some localities
the herder remains with his :sheep -all the time, carrying his -camp
outfit, provisions, and, i necessary, drinking water, on a pack -ani-
mal, usually a burro. "This practice is-desirable in all localities; but
where feed is good and the range untimbered, -or -only partly tim-
‘bered -and not too brushy, good results are-obtained where the herder
Jeaves the sheep for a short period during the middle of the day,
svhile they ave vesting. This matter, therefore, should be adjusted
to the local conditions of range and the class of herders.

‘The gheep should be allowed to begin grazing soon after daybreak
so-thatthey will fill up before theheat of day. Their course of travel
can ‘be divected by the herder, and, if necessary, the leaders shovld
e ¢hecked -so that the herd will spwad out quietly over an area
sufficient to provide forage for the morning. TUntil the sheep settle
Gown ‘to rest after the morning grazing the herder should move
quietly around the outside -of the herd, keeping track especially of
the leaders, but net disturbing them except where necessary to check
them -or -change théir direction.

Between 7 and 9 o’clock in the mormng during summer the sheep

usually settle down to rest. They will not move far during the Te-
mainder of the warm part-of the day and need not be disturbed.” The
‘herder should go around the outside of the band oceasmnall’y 1o sve
that none of the sheep arestraying off.

During the time that the sheep are resting the herder h,as several
hours to do his main cooking for the day. Where the burro system
is followed he usually makes a cup of coffee before starting his sheep
2t daybreal, When the sheep shade up he unpacks hix burro and
does his cooking. Herders who do not remain with the sheep all
the time, corrying their provisions and cooking outfit, return to the

herder’s supply catmp while the sheep are resting and do their cook-
© ing and camp work for the-day. Herders who follow this plan usu-
nally-eat two meals ab the supply camp each day, one upon arrival in
the moming and one before leaving to round up ‘the sheep and re-
main permanently with them during the might. The herder’s sup-
ply camp should be moved -oTten encugh so that he will be able to go
around the band occasionally while they are resting. During the
scouting trips around the band a'bedding place for the night should
be selected; and, if the burro system is not being followed, the

-
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herder’s bed and salt for the sheep should be moved to the new loca-
tion. A site comparatively open, free from down timber and brush,
and larger than the actual bedding space required should be selected.
On an open site the lambs can find their mothers with the least diffi-
culty; there ig léast danger from. attack by predatory anlmals, and
there is less danger of a “ pile up” or crippling- of sheep in case the
band is frightened during the nighi.

High, dry ground on mounds or ridges furnishes the best sites for
bedding grounds. Sbeep -bedded in canyons with adjacent inter-
mediate ground open or comparatively free from dense timber and
brush have a tendency to leave the bed ground end drift to the ridges.
They rarely drift far from a ridge into & canyon.

Where heavy timber and brush extend over Jarge aveas of the
range, small openings are of vital importance. Their Jocation should
be known, and grazing should be pla.rmed 0 as to use them to best
advantage

In gathering the sheep in the evening it is especmlly important
that the herder circle the outermost tra.cks made by the sheep during
the day. Tracks are the best indicators of where the sheep have
been. From this outer circle the sheep should be turned toward the
site selected for bedding. Stragglers and isolated bunches should be
driven to the main band. By about 6 o’clock the sheep should be
collected into a loose band near the bedding ground. They may
then graze in this formation until they bed for the might. Mean-
time, the herder should move about them, counting the bells and
markers and watching the ewes and lambs. “Lambs that can not
find their mothers or ewes that can not find their lambs in.a reason-
able time may be indications that the sheep are not all in. Care in
rounding up the sheep at night can not be overemphasized. The
greatest Josses occur from leaving small bunches away from the
band subject to attack by predatory animals,

\V ATBRING,

The. lenoth of time sheep may be away from water depends upon
“the character of the forage and the weather. On high mountain
summer range within National Forests sheep have been grazed sue-
cessfully during the entire summer without water. Ordinarily,
when the vegetation is succulent, the weather cool, and heavy dew
frequent, sheep do not require water oftener than every three or
four days. During hot, dry days they will do best if shade, forage,
and water are convenient. Areas of succulent feed near water and
shade should be reserved for this period. In late summer and fall
cool weather and storms ordinarily make watering oftener than
every three or four days unnecessary,
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. If the sheep are herded as suggested in the preceding paragraphs,
watering oftener than every few days is not only wnnecessary but
may not be for the best interests of the sheep.if they can reach water
only by traveling several miles into deep canyons. They should be
grazed, not driven to water, and then grazed back. Careful
planning will make it possible ordinarily to direct the course of the
band so that they will reach water in late xaorning ox midafternoon,
Aa hour on water during these periods of the day will be sufficient.
They should not be shaded up near the water for several hours.
Such practice is equivalent to bedding near a stream or living spring
and may result in unpecessary contamination of the water supply.

SALTING,

Selt is essential to the welfare of the sheep and makes them more’
‘contented and easier to herd. It would he best to have salt on the
bedding place every night, but this is not always practicable on the
range without a great deal of labor, Sheep can be salted, however,
at-least every five to seven days.

- Crystal sack salt or dairy salt should be used. About. 100 pounds
every five days for 1,200 ewes and their lambs should be a minixoum.
Where prac_ticable,_from 50 to 75 pounds of salt every three days for
2. band of 1,200 ewes is more satisfactory than a greater amount fed
less often. Salting every night on a new bedding ground helps to
make the sheep contented during the night.

- The salt is sometimes fed in portable wooden or canvas troughs.

The necessity of having a great many troughs or of moving them
frequently affords a temptation to bed the sheep more than one night
in a place. Furthermore, if sheep are going to the salt troughs at
all times of the night the disturbance may make the band restless.
The salt should be distributed, one or two kandfuls in a place, on
rocks, clean ground, or grass. Care should be exercised not to put.
it where there is gravel, sand, or loose dirt. Sand or gravel in the
galt may result in marked injury to the teeth: Tf salt is distributed
in small piles before the sheep reach the salting ground, there will be
oomparatxvely little waste and all the sheep will get salt in a short
time., It is doubtful if this method will be replaced to any great
extent by salting in troughs if the sheep are bedded a maximum of
three nights in one place.

TIMELY USE OF FORAGE,

A well-thought-out plan for grazing the range allotted to each
band of sheep on surmmer range will be to the advantage of both
sheep and range. Usually on each allotment there are areas where
the forage grows to maturity quickly and then dies. On other areas
‘the forage becomes tough and of low palatability by midseason. On
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still :others-the forage remains:green-and tonderthroughoutthe sea-
gon. -Sheep, especially :ewes and lambs, make most rapid gaing on
suceulent:tender forage. For- this:renson the weight of Janibs gt the
close -0f the grazing -season ‘may be varied 3t least 5 peunds by a
-{lifference in the plan.of grazing the range.alivtted to:the'band. The
.endegvor-should ‘be to use ths range so as to have green, tender feed
for-the longest time posaible. "Fhis-will necessitate moving:the herd-
er's 'supply ‘canap, If one is used, oftener then is done:ordinarily, but
the:extra moving will:be justified by the preduction of heavier shesp.
Range with green feed and shade skiould bereserved for use-during
- the.hot weather '
The owner of the sheep, or some one employed by him, should see
to it that the herder is kept supplied with provisions and salt for the
sheep and that the herder’s camp is moved .ag often as is necessary
to keep. it nenr the sheep, provided the burro system ‘is not folowed.
Lack of eonsideration for the herder in.these matters usually results
in neglect. of :thé sheep or injury-to the range from driving the sheep
to the supply camp and holding them too ‘long on mear-by rTange.
The practice which allows the owner of thé sheep or-the camp meover
to visit the herder at intervals of two weeks or longer is-eut-of date,
or should ‘be, in -all localities. “Wheever does this work might
profitably spend more time on the range helping to work out the
order of eamps, seeing that a prompt search is made for lost sheep
and that due consideration is:given-to'the needs of the herder, so that
he-can- devote -his attention entirély to properhandling of the sheep.
The method of handling-sheep here outlined is now followed, with
slight variation, in the management of perhaps 50 per-cent of the
8,500,000 sheep grazed within the National Forests and should be
followed by the other 50 per cent. The snanner in which the sheep
.are handlod is an important-factor in deciding whether certain wuier-
-sheds and foresi areas may be used for sheep grazing witheut un-
warranted interference with watershed protection and ferest protec-
tion, -and i3 important in determining the -grazing -capacity -of the
" range as-well as the gain in weight of the sheep.

Additional referonces ((erranged cleronologically).

Covilie, Frederick . Fovest . Growth wd. Sheep -Grazing in the: L‘Naqcade Mom'l-
‘taing of Oregon, T, 8. Division of Forestry, Bulletiu 15, 1898,

Kennedy, P, B, Summer Ranges of Eastern Nevada Sheep, Nemda A gricul-
tural Experiinent Stadon, Bulletin 55, 1903.

Jardine, Jumes T. The Pasturage System: for Handling Range Sheep. . &,
Torest Service, Circular 178, 1410,

Jardine. James X. -Coyeie-proct Kncloguresiin Connection with Range Yuambing
‘Grownds, 1..5: Forest Service, -Bulletin 97, 1911.

Jardive, James T, Pastures and -Sheds ‘in Counection with Range ‘Lambmg
:Grounde. Nutional ‘Woeol -Grower, vol. 5, "No, 3, pp. 17-21, Mareh, 1915.*

Jardine, James 7. Possibility -of Producing More and Betier .:Sheep by Im-
provement in Methods of Handling on the ‘Range, National ‘Woel Grower,
¥ol. 5,1, ¥o. -4, pp. '15-18, -AprFil, 1915."

1A few reprints available in the Forest Service, Washimrgton, D, C,
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Teming, G, B, “Blanket ™ Systern of Handling Sheep on the Madison National
Jovest. Vatmnal Wool Grower, vol, 5, No. §, pp. 7-10, May, 1916*

Douglas, 1. H, The “Bedding Oui” System of Handling Sheap on -the Big
Jhern ‘Nattonal Iforest Wyoming, WNatiouak Wool Grower, vol, 5 No. G,
Pp. ¥8-16, -Fune, 1915

Martineva, Brysat 8. Eamdiing Sheep on Timber and Brush Ranges of Idaho.
‘Nationsl Wool Grower, vol. 5, No, 7, pp. 7-21, July, 1915.* .

Jardine, James T. Grazing Sheep on ltange Without Water, Natienal Wool
‘Grower, vol. 5, Ne.'0, pp 7-10, Septentber, 19152

IIill, Robert R, Lambing Methods on Natjonal Forests dn The Somhwesi,. Na-
tional Wool Grower, vol. 6, Ne. 3, pp. 7-10, March, 1916*

Bames Wil C., and :.r:zrdme Janres T. Tive-stock M)ﬁumon ”in fhe Fieven
Tear Western :Ra.nge Atates, T. 5. Depactment of Agriculture, -Office -of the
Secretary, Rept 116, Part 11, 1918. .

Marshal), ¥, R, and Milin, R. B, Twrm Sheep Baising for Beginners, T. &
Depmrmem o: Agneultm e, Marmers’ Bulietin -840, 1917,

Extenston Rervice, University of Wisconsin. Shepherd’s Calendur. -American

" ‘sheep Breeder, vol. 87, No, ], p. 460, Awugst, INT.

Ritzman, E. ¢, Nature-and Rute of ‘Growih of Lambs During the First Tenr.
T. S, Department of Agriculture, Jowmal of Agricultural Hesearch, vol, 11,
Xo. 11, pp BOT-624, Dec 160, 1917,

memfmg, . I -Onendgth Cu,mps », Batablished Bed-grounds :on Nevada Sheep
Ranges. Nevada Agricultural Experiment Station, Bulletin 94, 1918,

- STOCK DRIVEWAYS.

During the fiscal year ended June 30, 1917, a tofal of 2,176 permits
were issued, allowing 586,954 head of cattle, 1,148 head of horses,
3,385,429 sheep, and 47,897 goats to cross National Forest lands
en route to and frem the ranges used by the respective permittees.
The number of stock which uses the National Forest lands in this
capacity varies little from. year to year. There may be a slight
decrease in the future, but it will be necessary to provide cvossing
privileges for at least 3,000,000 head of stock ecach year for a number-
of years, and for nearly this number permanently. The distamces
that the stock are driven vary from perhaps Jess than 1 mile to about
125 miles. It is evident, therefore, that 4 considerable acreage must
be devoted to this phase of range ntilization. It is egqually evidens
that on every National Forest where grazing is an important activity
a great deal of attention should be-given to getting the stock to their
allotted range with the least injury to timber growth, watersheds,
and the range, and with the minimum interference with proper graz-
ing use of range along the way. 4

Driveways havebeen established over portions of the National For-
esis where it is necessary for stock to cross regularly. Many of these
driveways have been in use for a number of years and show the ill
effects of premature grazing, overgrazing, and trampling. Eill,* for

example, reported en this Slﬂayeet as follews:

‘One -of the trost serions menaces to mepreduction (western yellow pine), as
well :a8 to range, occurs on stock -driveways, Iven gt best an exc¢essive nummber

2.4 few reptints availdhle in fhe Povest Service, Washingtom, D. €.
2Hill, Rohert R. Effects of Grazing upon Western Tellow Iipe Reproduction in the
Natlonal Foresis of Arizona and New Mexico, U. 8. Dept. of Agricutture, Bul. 580, 1917.
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of stock must use these strips of range, and injury can mnot be avoided, How-
ever, all practicable means should be used to conserve the stand of forage by,
furnishing sufficient feed for the stock using the driveways to reduce the injury
to reproduetlon to'2 minimum. In order to accomplish this, it fs recommended
that driveways be used as little as possible; that, whenever practicable, they
be closed to grazing except by passing stock ; that a sufficient number be estab-
lished to prevent overgrazing; and that water be furnished in abundance at
proper intervals slong them. .

These conclusions and recommendations are sound, and should be
eonsidered geriously in the location and use of stock driveways. It
might also be well to consider the possibility of increasing the num-
ber of driveways and adopting a. system of rotation in their use, 8o
as t0 give each driveway protection against grazing during the grow-
ing season for, say, two years in succession cut of each four-year
period. In some cases it may be possible and necessary to narrow the
driveway to the width actually necessary to drive a band of sheep
over and to provide supplemental grazing areas at intervals along the .
way where the sheep can be furnished the amount of grazing neces-
sary for their maintenance en routs.” Should this be done, the dis-
tance between grazing aveas and the amount of grazing required for
each band at each stop should be determined with care, so as to pre-
vent  overgrazing as well as unnecessary consumption of forage
en route. The grazing areas might be numbered and a plan devel-
oped whereby the first half of the stock to pass over the driveway
would use only a2 designated number of g‘razmo areas, leaving the rest
fresh for later stock.

Tt should be understood that these are onl ¥ suggestions for conmd-
eration in adjusting any given driveway problem. No definite policy
can be offered at this time. Careful study of the problem on every -
Important grazing Forest is urged. The cumulative amnual damage
by this time may have reached a stage where a change in a driveway
or a portion of it is imperative. A driveway should not be looked
upon as & thing fixed for all time, and therefore of no further con-
cern. Each driveway should be inspected annually to determine the
condition of the range, the damage to timber growth, the extent of
erosion, if any, and possible changes t¢ minimize damage and facili-
tate movement of sfock to and from the range.

RANGE RESEEDING.
SEEDING TO CULTIVATED FORAGE PLANTS.

The grazing capacity of western range lands varies from small
meadows where a fow acres will support a cow during the summer’
grazing season to lands where 100 acres will barely support a cow:
thronghont the year. Between these extremes there are all grades
of range, with the greater part somewhere near the average of 2
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or 3 acres per cow per wmonth; waste areas excluded, The main

reasons for this low grazing capacity, as compared “with the capacity
of most farm pastures, are (1) the natuxal low productivity of the
range lands and (2) the range deterioration.. .

Whatever the cause of low grazing capacity, it is only natural that-
there should be many appeals to National, State, and private sgencies
for seed of forage plants which will work wonders in the way of
increasing the supply of forage and improving its quality. Such
plants may be found or may be developed at some time in the distant
future; they are not available at present. .

There are, however, limited-areas within the National Forests upon-
which the expense of seedmg to cultivated forage plants may be war.
ranted by the resulting improvement in the forage crop. Over 500
seeding tests have been conducted by the Forest Service since 1907
in an attempt to determine just what kind of lands can be seeded
profitably, the specics to use, and the methods which will secure the
best results. The information available is largely mcluded in De-
partment of Agriculture Bulletin 4.

The results presented in Bulletin 4, as well as the results of investi-
gations since it was issued, indicate that the expense of seeding range
lands to eultivated specles iz warranted only on mountain meadows
and other areas of minor extent 500 feet or more below true timber line
and having favorable soil and moisture conditions. Even on lands of
this character, if they already support a stand of native perennial’
vegetation covering 60 per cent or more of the ground surface, seed--
ing to cultivated forage plants will ravely be successful. The'soll is
in poor condition to receive the seed, and the cultivated forage plants
will rarely replace the hardy native vegetation. It is realized that
~ this deseription will not enable the reader to decide readily whether
a given area should be seeded; but the limitations given will exclude
at once dry bunchgrass hi]lsides, dry timbered or untimbered lands
where there is a scanty growth of native grasses, weeds, or shrubs,
and other areas where the native vegetation indieates that seil and
moisture conditions are unsuitable for 2ll but hardy, drought res1stant
native plants, -

Most men havmo' to do with the supervision and use of western
range are somewhat familiar with the conditions under which timo-
thy, redtop, and the clovers can be grown successfully on farms and
ranches. If similar conditions of soil and meoisture are found om
range lands, and the native vegetation s scant, the advisability of
seeding to cultivated plants should be looked into. Not infrequently,
however, recommendations for seeding to cultivated forage plants
are based upon the fact that timothy, redtop, bluegrass, clover, or

1 Qampsou Arﬂmr W., The Reseeding of Depleted Grazing Lands ‘to Culﬂvated Forage
Plants, U. S, Depa.rtment of Agriculture, Bul, 4, 1913,
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sene other cultivated species is found growing along wagom tracks;
im the center of 2 wagen road, oraroumdcampgmmﬁs. I sach
plices the ground useally has been made more favorable for receiv-
ing the geed and rétaining moistnre as o result of some distarbance
or fertilizatien. Further, it is prebable that a great mamy sceds -
have been seattered in these places compared with the few which
grow and biecorns established.  The conditione of swil, moisture, fer-
tality, and competition of nsative vegetation where the cultivated
plants are found growing as compared with those on the -area to be
seeded should be carefully studied before recommendations are mrade.

It should be remembered that seeding to cultivated forage plants
will cost * from $1 10 $5 per acre if properly done, and that protection
against grazing durmg the firat year after seeding is essential to suc-
cegs, {ultivated species ean mot be expected to succeed and continwve
productive on the range with less protection than is reqmred for
their successful growth on the farm.

It is not the object of this discussion, however, to dissourage il
consideration of seeding to cultivated forage plants. On the con-
trary, this phase of range improvement must be given more con-
sideration as grazing becomes mere intensive and as the value of
range increases. What is needed is more caretul exsmaination of the
comparatively small acreage of lands where soll and moisture con-
ditions are similar to these of farm and ranch lunds which are pro-
dumng profituble pastursge of culmaﬁed forage plants. Gf lands
in this class the most promising are mowntein meadows and parks,
alluvial flats along streams, and other areas of deep s011 with con-
siderable organic matter,

There nndoubtedly are many acres of mountain meadow and park
Tands within the National Forests which should be improved by seed-
ing and by other means as soon as it is feasible to follow seeding by
the care and grazing management necessary for suecessful growth
amd maintenance of the forags crop resulting from seeding, These
fireas in most cases are such as for many years have been favorite
congregating places for cattle, bedding grounds for sheep, salting
grounds for both classes of stock, locations for separating corr:ds,
round-up grounds, and camm grounds. In & great many cases exces-
sive use for these purposes hs.s hastened erosion and lowered the
stream bed until the water level is far below the surface of the
ground ; and the nmreadow, once moist and productive, has become dry
and Jow in produetivity. Seeding aleme will not bring about the de-
sired improvement in such csses. The water must be distributed over

" the surface instead of running down a channel 5 to 80 feet deep, and
sbusive use must be eliminated. The fact that many mountain

1 Spmpaon, Arthur W., The Regeeding of Depleted Gunzing Lovrds to Caltirated Folage
Plants, U. S, Depart:mmt of Agvicwliure, Bul. 4, 1913,
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.meadows in run-dewn condition are privately owned is evidence that
the demand for range has not become acute enough to result in ex-

pensive improvement and the effort necessary for preservation -and
wise use. To some extent this applies also to seeding other than in

meadows. When everybody concerned is prepared to share yolun-

tarily in the improvement and upkeep and -wise use of al} range, the
anatter of seeding will assums greater importance than at present in
comparison with other rangs improvements. :

Meantime theve is opportunity for careful -observation on .every,
National Forest to :select the areas where seeding will probably ba
warrented ‘when this method wof improvement becomes of enough
comperatize importanee. '
. Time of seeding, quantity of seod, methods of seeding, eultural

Areatment,-and protection £from grazing until the plants have become

firmly es'tabiis’hed are fully discussed in Bulletin £ The selection
of species for seeding alse is fully discussed in the same bulletin,
The list .given, however, includes -5 mumber of specles which should
be tested further by seeding under-expert, supervasmn. before they ave
used extensively. The species -which have given the hest results are
timothy, Kentucky blue grass, smooth brome grass, redtop, alsike
clover, and white clover. Range:seeding shonld be confined primarily
10 these species unless other species are known locally $o have given
satxsfactory results under conditions srrmlar to those on lands where
seeding 15 10 be done.

. Investigations have heen under way :-forese-iv.eral years o debarmine
the practicability of hastening revegetation on -depleted ranges by
seeding with .seed of suitable native forage plants. A mumber of
promising species have heen grown in nurseries in the hope of select-
ing plants which can be placed under cultivation :so that seed may,
be secured without prohibitive cest. The indications are that, for a
number.of years at least, the mogt-economical method wil he to spro-
{ect areas-where the plants of which seed is desired are already grow-
ing vigorously and from these -areas collect .seed for use on similar
denuded lands in the same locality. While the cost of collecting the

. native seed ig high and the seed .often of low fertility, there appear

to be future possibilities of building vp and maintaining range in this
way. TFurther tests on 2 large scale are under way to find .out more
definitely the results which may Le -expected, as well as the cost,
Reliable data will no doubt be avallab]e by the timo that extensive
seeding -can be undertaken.

NATUBAL RESEEDING.

The limited possibility of increasing the forage crop by seeding
range lands 1o cultivated forage plants emphasizes the need of build-

L Sampeon, Arfhur “W., The Reseeding .07 Depleted ‘Grazing Lands to-Cultivated TForage
Plants. T. 8, Department of Apviculture, Bol, 4, 1513, -
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‘ing up depleted ranges and maintaining all range lands by giving the
desirable native forage plants a chance to reproduce. The mainte-
uavce of maximum forage production would not be difficult if graz-
ing could be deferred on all ranges each year until the forage plants
have gone to seed. Protection to this extent, however, is clearly im-
practicable hecause of the need for range forage during the main
growing season of the vegetation. Necessity, therefore, demands 2
system which will permit the maximum grazing possible during the
growing season and still maintain the range. Such a system must
take into consideration the requirements of the vegetation which
makes up the forage crop and the relation of grazing to these re-
quirements at different stages of growth. For many of the more im-
portant forage plants the natural requirements of growth and re-
production, as well as the way in which grazing interferes with or
promotes these requirements, have been studied; and thongh theve
is a great deal yet to be learned along these lines, fundamental priv-
ciples of grazmg management have been deveoped which have given
good results in practical applcation,
_ It remains to extend the apphcamon of these prmcxples to other
ranges. - In doing so, the first step is to fix the opening of the graz-
ing season in accordance with the suggestions of the paragraphs on
Girazing Periods. Unless this is done, the management which follows
will not produce the results desired. The next step is to carry out
the suggestions given in the discussion of Grazing Capacity. It is
important, then, that the management of the stock be such as to se-
cure ag nearly as possible uniform grazing over the range. Loeal
" overgrazing around watering places, bedding grounds, salting
grounds, and other places where stock naturally congregate must
be prevented; where it can not be prevented, it should be limited to
gmall areas. QOtherwise, the damage from this source will offset, or -
more than offset, the improvement from other measures, These steps
must precede or accompany the application of a system of deferred
and rotation grazing intended to promeote natural reseeding.

DEFERRED AND ROTATION GRSZING.

The following are some of the principles developed in investiga-
tions on the relation of grazing to growth and reproduction of range
forage plants.? .

(1) Removal of the herbage year after year during.the early part.of the
growing season weakens the plauts, delays the resumption of zrowth, advances -

the time of maturity, and decreases the seed production and the fertility of the
seed.

iSampson, Arthur W., Natural Revegetation of Range Lands Based upon Growih
Requiremenig and Life History of the Vegetatior. T. 8. Department of Agriculturs,
Journal of Agricultural Regearch, Vol, IIX, No, 2, pp. $3-147, Nov. 18, 1914,
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{2} Under the practice of yearlong or season-long grazing, the growth, of
the plants and seed production are zeriously interfered with. A range so used,
when stocked to 1ts full capacity, finaily becomes denuded.

.(3) Grazing after seed maturity in no way interferes with flower-stalk
production. As much fertile seed fs produced as where the vegetation is pro-
pected from grazing during the whole of the year.’

(4) Deferred grazing (grazing after seed maturity) insures the pianting
of the seed crop and the permanent establishment of seedling plants without
sacrificing the seasor’s forage or establishing a fire hazard.

{6) Deferred grazing can be applied wherever the vegetation remaing pal— )
atable after seed maturity and produces a seed crop, provided ample w.xter
facilities for stock exist or may be developed.

{6) Yecarlong protectlon against grazing of the range favors plant growth
and seed production, but does not insure the planting of the seed. Moreover,
it is impracticable, because of the entire 108s of the forage ¢rop and the fire
danger resulting from the sccummlation of inflammable material,

Excessive daroage from grazing during the early part of the grow-
ing period is largely avoided if grazing deesnot begin until the main
forage grasses are in the boot. But between this opening date and
the time of seed maturity of these same plants there is & period of
about six weeks, during which continuous grazing year after year
on a fully stocked range would materially weaken the forage plants
and result in range deterioration. The system of deferred and rota-
tion grazing aims to minimize the injury from grazing during this
period (1) by having each portion of the range bear its share of the
early grazing and (2) by protecting eéach portion of the range in its
turn. until after seed maturity, so that the main forage plants will
regain their vigor and reproduce either from seed or vegetatively.

Suppose, for example, that the grazing season.on a range wit or
range allotment covers the perlod from May 1 to October 31 and
that the vegetation is similar in character and the period of growth
about the same throughout the unit, with the seed of the main forage
plants maturing September 1. To apply a deferred and rotation
grazing system, the unit might be divided into three paris of about
equal grazing capacity, in a way to give the best distribution of water
and shade and the best control of stock on each third.

Suppose the third most in need of iroprovement is numbered 1, the
one second in need of imprevement mumbered 2, and the third divi-
sion numbered 8. The order of deferred grazing for a period of six
years should then be as follows:

Yeat. . Area No, 1, Ares No, 2, Arca No. 8

Bept. 10 Cet. 3les,vivennaas Fuly Lto Aug. 8L,..u.un.nn.. May 1 {0 June 30.
. May 1 {o Juna 35 -.| July 3o Aug. 81,
. Sepz.lwoot.u .| May 1to Fane 20,
.t July 110 Ang. 32,

@-

I S ¢
" Ju) Iyl 10 Aug.
May 110 June 3

2es0uresemsnzrornesrnomenf Julyito.&ug.sl.... cerreaas] Sopt. 1o Oct, 3L
X . July 1o Aue.31..... ... May dtoJune 8d.......... . Do,
192530 1820 . aviunn.n.n .....y.....,..:g................ .-...y. reatiamiteerevansssnsan

1 Repeat order of grezing for 191810 1034,
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The foregoing example applies to range where the soil still retains
most of its original fertility and where there is still considerable
of the original perennial vegetation. If the range has deteriorated
beyond this stage, more than two years of deferred grazing on each
third of the range will be necessary for revegetation, and the rotatien
will extend over a longer period. Thenumber of years necessary -or
the number advisable depends upon the extent to ‘which the vegeta-
tion has been killed out and the soil depleted in fertility * and must
be decided in the individual case after a careful examination of the
vegetation. Deferred grazing sheuld be continued until there is sat-
isfactory reproduction of the principal forage species,

Of course, there are difficulties to overcome in the application of
deferred and rotation grazing, bub in only a very few cases is it im-
possible to work out and eventually apply a plen which will aid in
maintaining the vigor and. productiveness of the main forage plants
and occasionally allow the production of 2 seed crop. On ranges
within the National Forests the two main difficulties are: (1) (ireat
variation in character of forage and growing season, due to varia-
tion in altitude and exposure; (2) lack of fences or other means
- of controlling the stock, especially cattle.

‘The division of range inte spring grazing extending up to about
July 1 and summer grazing from July 1 on, as suggested in the dis-
cussion of seasonal grazing, will in part overcome the difficulty of
variation in growing season. The growing season throughent the
range set aside for spring grazing will ordinarily be uniform enough
to admit of a plan for deferred grazing to meet the meeds of this
range. Likewise, the growing season on the range opened to use
about July 1 will be sufficiently uniform to make possible a sub-
division for deferred grazing along the lines of the sample plan
given. This division into spring and summer grazing has been made
on parts of the range on many National Forests, especially on the
sheep range. And in many instances deferred and retation grazing
has been applied in the way shown in figure 4. Eventually there
st be some such division on most of the cattle ranges, with corre-
sponding control of the eattle to prevent premature grazing of the
higher range in certain eases and in others to prevent seasonlong
grazing and overstockmg of the range at the lower altitudes.

The variation in season of growth between the Forest boundary
and the mountain top and high basins is so great that inclusion of the

. *Sampeon, Arthur W., Natweal Revegelation of Range Lands Basged upon .Growth
Requirements and Life History of the Vegetation. U. §. Dept, of Asrieulture, Journsl
Agrfcultural Research, Vol. ITI, No. 2, pp. 93147, Nov. 15, 1914,
Sampon, Arthur W,, and Weyl, 'L, ., Range Predervation rnd iis Relatien to Eresion
Coalrol on Wesiern Grazing Lands. U, 8. Dept, of Agriculture, Bul. 675, 1918,
Sampson, Arthur W, Plant Suecession in Re]at}.on to Range Mm&emn&. T. 8. Dept.
ot Agricultuce, Bul, v91, 1919, .



"RANGE MANAGEMENT ON THE NAYTONAL FORESTS. 63

whole stretel of country in one grazing period without control of
stock between the boundary and the sky line is ineffective. There
should be a division to previde unity of mmnagement upon which
grazing conditions arve nearly mniform, Identical or even approxi-
mately identical conditions can not bo sxpected, because the low
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Fi. 4—Ranze type classifieation and m:aec ot deferved grazing for & summer sheep allot.
. ment on the Caribou National Porest.

grazing capacity of the range in general will not justify the quantity
of fencing necessary to control the stock on small areas. The first
main division between spring and summer range, howerer, is essen-
tial and should be warranted, as coly large areas are involved. 1§
is worth thinking sbout and planning for, even if adequate control .
of stock can not be secured at once,
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Where the spring cattle range is fenced off from the summer

- range there still is difficulty in securing adequate control of the
cattle. It will probably be many years befors division fences are
built to provide for deferred and rotation grazing on small units,
in accordance with the sample plan of this chapter, But cattle units
ordinarily arve large; and if they are kept large, as suggested in the
paragraphs on Management of Cattle, deferred and rotation grazing
should eventually be made possible by division fences on both spring
and summer range. With this end in view, comprehensive plans
for the future management of each cattle unit should be developed
as soon as possible, so that fences constructed for other purposes
will fit into the plan ultimately to be put into effect. At least, care
should he exercised in the location of all fences to see that they will
not interfere with the proper division and management of the range
unit as a whole.

Meantime deferred grazing can be secured to a considerable extent
on parts of cattle rangs in need of it by salting the stock away from’
the area to be protected, and -in some cases by closing watering
places on the ares until after seed maturity of the important forage,
plants. Part of the stock accustomed to grazing the area during
the early part of the grazing season will graze the protected area,

' regardless of insufficient salt and water, but a reduction of 50 per
cent in the number that the area is supposed to carry will result in
the protection of at least a part of the vegetatlon

"The problem of controlling: the stock is not a difficult one in the
case of sheep, so long as the range area to be grazed or protected
from grazing is large enough to accommodate a band of from 1,000
to 1,500 head of ewes and their Jambs under herding. On ranges
of high prazing ecapacity, and not divided into small parts by
canyons and ridges, to confine the band to the area represented by
one-third of the grazing capacity might necessitate too close herd-
ing for the good of either sheep or range. Such a case might readily
oceur on a high, sparsely timbered summer range grazed only for
about six weeks, or on a spring range which is of high grazing
capacity, and used for only one or two months. In either case, how-
ever, the range involved is used from a number of central camps.
Instead of using the camps in the same order every year, the order
can be changed so that during a period of five or six years the range
used from each camp will stand its share of grazing prior to seed
maturity, so far as is consistent with the use of the Tange when the
forage is suitable for sheep. Such a plan is shown in figure 3.

In a few cases the difﬁculty of adjustment has been overcome by
using three or four sheep allotments as the unit for a system of
deferred and rotation grazing, one allotment at a time beéing pro-
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The area on e luft of the Tence has been grazed heavily after 1he plaots mutured seed each
yeur for a number of years. Tho area to the tjgll‘n. hns been grazed durng the main
gmwing acason, Much of the vegelation to the right is weeds and grosses

orage valus, To the left the vegetation is muinly the best forage grasses of the regivn,
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“tected until after seed maturity. This plan involves frequent redi-

vision of range or departure from individual ranges for each band

during the grazing season. It may work satisfactorily in some

cases, but not generally. Xf it is necessary in order to build up an

area, however, such 2 plan with its accompasnying readjustments
should ‘be followed. The application of this plan would involve

the substitution of allotments for the subdwxsmns in figure 4 and in

- -the example given on page 61.

It would be difficult and perhaps unnecessary to discuss further
the loeal preblems to be overcome in applying deferved grazing. The
suggestions given bere and -in-the paragraphs on Grazing Periods
and Grazing Capacity will make clesr the importance of giving each
portion of the range the maximum opportunity for unhindered
growth after the growing season opens. Where possible a system of
deferred and rofation grazing should be put into application. Where
the application of such a system is not possible at the present time

it should be provided for in working out future plans of manage.

ment. Meantime, the period of using the range from 2 given camp
on sheep range should be varied from year to year so as to distribute
the ecarly grazing as far as practicable. On cattle range, salting,
closing water, and riding should be resorted to in the absence of
fences to distribute early and late grazing; but the aim should be to
have the cattle ranges grazed under & system of deferred and rota-
tion grazing ultimately, as & means of maintaining the forage pro-
.duction under maximum grazing. Iroprovement varying from s few
per cent to several bundred per cent has been brought about in partly
depleted ranges as & result of following this system of grazing; and
new evidenca is available each season indicating that probably 25
per cent more stock-can be carried on a range year after year under a
deferred and rotation ‘grazing systerm than on the same range with -
no effective provision for distributing the grazing prior to seed ma-
turity, or no adequate provision for natural revegetation.
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GRAZING AND PROTECTION- OF TIMBER, WATERSHEDS, GAME,
AND RECREATIONAL USE.

POLICY.

“ National Forests have for their objects to insure g perpetunal sup--
Ppl¥ of timber, to preserve the forest cover, which regulates the flow
of streams, and to provide for the use of all resources which the
Jorests contain, in the ways which will make them of largest service.”?
If the suggestions given in preceding sections on the fundamental
principles generally applicable in grazing management are followed:
in practice, damage to the forests will be limited to individual cases
where a combination of factors makes special treatment necessary to
‘Insure the proper protection of the timber resources and watersheds.
. On the other hand, the damage may be widespread and unwarranted
"5f division of the range among different classes of stock, periods of
grazing, grazing capacity, and management of the stock are not
worked out with a reasonable degree of efficiency along the lines
suggested.

PROTECTION OF TIMBER.

CONITER SPECIES.

Through investigation and experience over a period of years a
number of important principles have been developed for harmoniz-
ing grazing use with the production of timber. The intensive investi-
gations on the effects of grazing upon the reproduction of conifer
species have been concentrated mainly on western yellow pive. The
suggestions based npon these investigations, however, will serve as a

1A few reprints available In Forest Service, Washington, D, .
37U, 8. Forest Service. The National Forest Manual; Regulations and Instroctions.
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guide in making necessary ad;ustments where other conifer species
are involved,

Intensity of grazing.—~Thse injury to conifer reproduction from
grazing by any class of stock varies divectly with the intensity of
grazing. Hill* found in Arizona and New Mexico that “on over-
grazed aveas all classes of stock are apt to damage small trees (west-
ern vellow pine) severely. Cattle and horses may damage about 10
per cent of all reproduction. Where sheep are grazed along with.
-them, however, af least 35 per cent of the total stand may be severely
damaged. Ordinarily sheep canse about seven and one-half times as
much damage as cattle.” Under normal conditions of grazing, Hill
_found that ® cattle and horses do an inconsiderable amount of damage
to western yellow-pine reproduction, but that sheep may be respon-
sible for severe injury to 11 per cent of the tofal stand of reprodue-
tion nnder about 4 feet in height.”

Sparhawk? found in central Idaho that from 20 to 30 per cent
of seedlings less than 1 year old were killed by sheep grazing and
trampling on moderately grazed sreas and 6.5 per cent on lightly
grazed plots. On moderately grazed areas only about 1 per cent pf
the yellow-pme reproduction over 3 years of age was killed. Mod-
erate grazing means removal of the greater part of the forags rea,dﬂy
~ -eaten by sheep.

Character of forage—I1{ there is an abundance of forage suitable.
for stock there will be little da.l‘ns,ge to tree reproduction by browsing.
On the other hand, if there is little forage suited to the class of stock,
especially sheep, the tree growth within reach will be browsed. This
is why moderate grazing by sheep is defined as removal of the greater
part of the forage readily eaten by sheep, Grazing until the less
palatable forage is eaten will result in marked increase of damage to
young tree growth, both from browsing and trampling.

Hill found that on range where the greater part of. the forage is
-bunch grasses, sheep injured 32 per cent of the western yellow pine
reproducuon under about 4 feet in height. The same intensity of
grazing on range better suited to sheep resulted in severe injury to
only about 10 per cent of the repreduetion. The bunch grasses were
not overgrazed, but they are not suitable for the main forage for
sheep. Even light grazing would resmlt in considerable damage to
the young trees. (lattle on the same range would do little damage if
overgrazing were avoided,

Time of grazing. —Both Hill and Sparhawk found that injury to
tree reproduction is least when the range is grazed durimg the time

194, Roheﬁ; R. Hftects of Grazing upon Western Yellow Pine Reproduction in the
Nationsl Foreste of Arizena and New Mexico. TU. §. Department of Agriculters, Bul. 580,
1917.

sSparbawk, W. N, LEffect of G»ta;zlng upon Western Yellow Pine Beproduction in
Central Idaho. T, 8 Dept of Agrienlfure, Bul 738, 1918,
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-that the main forage is tender. This finding is in keeping with the
conclusion that the extent of injury depends upon the supply of
available forage suitable for the class of stock, When the herbaceous
forage becomes dry and tough, sheep browse more on the young
treeg unless there is other browse more palatable,

Method of handling stock—The way in which sheep are handled

. has an important bearing upon the extent of damage to tree repro-
~duction both from trampling and browsing. Close herding, round-
‘ing up with dogs, driving in a close herd, shading np for long
periods, and bedding more than one night in 8 place are all destruc-
tive to young trees, Such practices can not be followed without
excessive trampling, which destroys a great many seedlings, or with-
"out grazing the forage suitable for sheep so closely that the sheep
browse the young trees much more than they do where there is plenty
of other forage. The damage will vary with the extent of bad man-
agement of the sheep, from injury which is not alarming to com-
plete destruction of tree reproduction under 4 feet in height. If
sheep are quietly grazed in Joose formation, bedded only one night
in a place, and given plenty of salt, the damage to tree reproduction
will be kept at a minimum and ordinarily will not be alarming if
the forage is suited to sheep and the range is not overgrazed.

When cattle congregate around water holes, salt licks, corrals,
shading grounds along dratnage, and at the edgze of parks, they
injure & great many young trees by rubbing. . On 17 representative
plots studied, Hill found 81 per cent of the trees between about 3
feet and 6 feet in height severely damaged. The damage can be .
reduced by proper salting, more watering places, and riding to-keep
the cattle properly distributed.

It is the general opinion that goat grazing is very destructive to
young timber growth. Undoubtedly this is true where the range is
heavily overgrazed and the goats are grazed from one camnp through-
out the entire year or for long periods, Three years’ study of goat
grazing, however, has resulted in data which indicate that a great
deal of the damage may be charged to the methods of handling the
-range and the goats® Goats prefer almost any other browse and
green grass to conifer reproduction. If they are properly handled on
range where there is ample forage, including browse and grass suited
to them, they will eat little of the conifer reproduction. The old
practice of overgrazing the range by goats and returning to one
camp every night throughout the year or for long periods means
death to the range as well as to the tree growth within reach. This

. practice should be stopped whether tree growth is involved or not.
.Goats should be handled under o system of open herding with fre-

1 Chapline, W. R. DProduction of Goats on Far Western Ranges, U, S. Dept, of Agricul-
ture, Bul. 749, 1019,
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‘quent change of bedding ground. The bedding-out system of herding
so widely adopted in handling sheep should be approached, if not
-adopted, in the handling of goats on the range. Unless these precau-
tions are observed unwarranted i mjury to both range and tree growth
mway be expected. :

ASPEN,

A study to determine the effects of grazing upon reproduction of
aspen was conducted over a period of years on the Manti National
TForest. It was found that the leafage of young twigs of aspen is
browsed in varying degree by both sheep and cattle. Sheep may ba
responsible for severe damage to aspen reproduction both in stand-
ing timber and on clear cuttings, regardless of the variety and sup-
"~ ply of other choice forage. The damage from cattle grazing is
usually slight, except where the range is overgrazed and around
water, salt licks, and shading and bedding grounds where the cattle
'congregate.

Observations over a period of five years on range in standing tim-
ber showed that 27.2 per cent of the aspen reproduction under about
40 inches in height was killed by light sheep grazing; 31.8 per cent
by moderate grazing; and €5 per cent by heavy grazing, On clear- -
cut plots the damage annually was found to be exceedingly heavy.
Three years of successive sheep grazing on such plots following clear
cutting of the standing timber resulted in complete destruction of the
aspen reproduction. After the sprouts reach a height of about 43
inches, which takes about three years, they are beyond destructive
browsing by sheep. _

The foregoing conclusions apply, no doubt, to other central Utah
Forests than the Manti, Observations elsewhere do not always show
such marked da.mage from sheep grazing on range where other forage
guitable for sheep ig available. It is a fact, however, that overgraz-
ing or heavy grazing by sheep will prevent a good stand of aspen
reproduction. Continued overgrazing by cattle also will sexiously in-
terfere with, if it does not prevent, satisfactory reproduction,

. It is imperative, therefore, to avoid overgrazing and mismanage-
ment of the stock. In addition, only well-regulated, moderate cattle
grazing should be allowed in clear-cut and thioned aspen forests
during the first three years after cutting or thinning, if it iz desired
to secure a satisfactory stand of aspen reproduction,

- IMPORTANCE OF PROFER MANAGEMENT OF THE RANGE AND THE STOCK.

In this whole problem of adjusting grazing so that it will not
interfers to an unwarranted extent with timber production. the
‘foundation is grazing mansgement and management of the stock.

1 §ampson, Arthur W. Rffect of Grazing vpon Asper Beproduction. T. 8. Dept. of
Agrienlture, Bul. 741, 1919,
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If the range is used by the class of stock to which it is best suited,
and the grazing and management of stock so regulated that range
deterioration is avoided, the general demage to tree reproduction
from grazing will not be a cause for worry, and the benefits from
grazing, by a reduction of the fire hazard, will offset to a consider-
able extent the slight damage which may be done.

Perhaps there will always be special cases of reproducing cut-
over areas, reproducing burned aress, plantations, and areas of spe-
eial importance in standing tinrber, where special restrictions in graz-
. ‘ing managerment will be necessary., Such areas are small compared
with the total acreage of National Forest range. The diffienlt prob-
lem in such cases is to control the stock and apply the method of
management needed without restricting grazing on other areas which
might well be grazed. The solution will have to be warked out for
the individual case by reduction in number of stock, change in class
of stock, fencing to control or exclude stock, herding, water develop-
wment, and proper salting.

WATERSHED PROTECTEON.

One primary purpose of the National Forests is to preserve the
cover which regulates the flow of streams. Cover in this sense in-
cludes the tree cover, the herbaceous and shrubby cover, and the
surface soil with its decayed and decaying vegetable matter. This
understanding of cover in relation to the regulation of stream How
Is imperative in the management of grazing on the lands within the
National Forests,

In open-stand forests the herbaceous and shrubby cover and the
condition of the surface soil may be important factors controliing
ran-off. 'Where this cover is dense or comparatively dense, there
will be fittle danger from grazing the forage as closely as it may
be grazed and forage production maintained year after year.
Where the herbaceous cover consists of a thin stand of bunch
grasses and a few weeds, erosion and too rapid ru-off may occar,
even if the lands are not grazed. Light grazing under such condi-
tions will probably not interfere with the regulation of stream flow;
for there will not be enough trampling to pack the seil, there will be
« slight inerease in fertility from manure, and the stock will carry
in seed to improve the stand of vegetation. Grazing that fully
utilizes the forage on such areas, however, may result in packing the
soil and decreasing its power of absorbing and holding precipitation.
The conditions vary. No definite rule can be laid down, except that
overgrazing must be avoided, even on small aveas. If use is to be
eontinued, the man on the ground must watch the results closely and
‘adjust the management accordingly,
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Vital portions of many important watersheds are untimbered or
sparsely timbered. The maintenance of stability and regularity m
stream flow under such conditions is dependent upon the maintenance'
of an berbaceous and shrubby cover and a surface soil which will be
effective in preventing erosion and unwarranted run-off. Maiinte-
pance of an effective vegetative cover is imperative. No halfway
measures will do, and it is unwise to allow deterioration at all, as
erosion and soil depletion may start and be difficult to control. Over-
grazing and too early grazing must be avoided. Deferred and rota-,
tion -grazing should be applied, aad stock should be properly dis-
" tributed throughout the grazing period. These subjects have been '
fully discussed in preceding chapters.

The topography, the soil, and the character of the storms may be
such that stability in stream flow can be maintained only by complete .
protection of the herbaceous cover and surface soil.  Fortunately, the | '
areas where complete protection against grazing is necessary are
small and few in number as compared with the whele. However,’
they are usually distributed threughout larger areas of range in such
a way that the only means of getting complete protection by control
of the stock is to fence the small area or exclude stock from, the
larger unit involved.

Total exclusion of stock from a, watershed might be reco:mnended
as a means of protecting vital parts of that watershed, This pro-
cedure could hardly be considered a solution, however, because in'
practice stock would be excluded from a large area which has been '
-used for grazing for a number of years, probably only after condi-
tions had become so bad that total protection from grazing would’
not, in itself, remedy the conditien, A practical solution must stop '
the breaking down of the cover when the break begins and where it
begins. The idea that injury resulting in marked erosion and rush
of water from 2 small part of & watershed is warranted, in view of
the great value of grazing on the complete watershed, is dangerous.
Where such a condition is thought to exist a solution must be found
which will give the necessary protection. Fencing of the critical
area may be warranted rather than complete exclusion of grazing
from the watershed as a whole. The cost of fencing as compared

_ with the total value of the forage erop lost by exclusion of stock will,

be the basis for decision.

PROTECTION OF GAME.

Full discussion of the subject of game protection is not within the
scope of this bulletin, The aim here is to make clear that protection
and development of the wild life of the Forest must go hand in hand
with the development and management of the range resources for
use by domestic stock. In the first chapter, discussing the classifi-



.12 BULLETIN 790, U. S. DEPARTMENT OF AGRICULTURE,

cation of the range and its division between different, classes of stock,
_-it is pointed out-that the forage habits of elk, deer, and mountain .
sheep are similar to those of cattle and sheep, and that, as a conse-
quence, there may be conflict where a range as a whole is fully stocked
or where either the summer range or the winter range of the game
animals is fully stocked with cattle and sheep. Tt is obvious, there-
fore, that the needs of the game animals for range must be given
more and more consideration as grazing by domestic stock becomes
more intensive. There is the immediate problem of seeing that
range is provided for the elk, deer, and mountain sheep already in
any given locality. There ig the future problem of providing for
wider distribution of these animals and providing range for in-
creased numbers in localities where an increase is desirable,

For cither of these purposes it is necessary to know the number
and distribution of game animals on each National Forest, the char-
acter of range necessary for the proper maintenance of each class, the
area and grazing capacity of such range already available, and the
need for increasing the present acreage or of restricting its further
development for use by live stock. More accurate information on
these subjects is vital to proper mainterance of the game without
undue restriction of the development and use of the range by domestic
stock, ' '

Careful observations as to forage available for game animals will
involve a study of the ranges in use by cattle and sheep as well as
areas not used by domestic stock. The preceding chapters should
make clear the difficulty of securing equal distribution of domestic
stock over the range 5o as to use all the forage available. In the case
of sheep, for cxample, forage must be in such quantity that it can
be used by a band of 1,000 to 2,000 sheep under herding. Not in-
frequently small pockets of excellent feed, forage in derse brush and
timber, and narrow strips of grasses, weeds, and browse along streams
are not utilized by sheep because a band of sheep can not be handled
on them. This feed, however, may be choice, both in character and
location, for use by game. There may be encugh range of this sort
to provide smmmer feed for all the game animals which can be pro-
vided with forage or feed during the winter. This fact, or the con-
trary, should bo established by g study of the situation.

The probiem of winter range is more complicated. A great deal of
the former winter game range has been taken by settlement, making
it difficult in some localities for the game animals to live through
the winter, even if there is little or no grazing by domestic stock.
Where this 1s the case a thorongh winter study of the winter game
range should be made at the first opportunity. Such & study should
be made by seme one acquainted with the habits of game animals and
having & knowledge of range. The big question is to determine
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whether there is sufficient suitable forage available in places where
it is practicable for game to use it without unwarranted losg of ani-
mals, During the course of such studies there will be opportunity to
collect information as to the number and kind of game animals on
the range.

Before opening up new range to domestic stock the use, or prob-
able use, of the area by game should be carefully conmdered This
precaution is of increasing importance as range management is pex-
fected to secure more complete use of forage by domestic stock, both
within the individual range unit and within the Forest as a whole,
It is not intended that development of the grazing resources for use
by domestic stock shall unduly restriet the development of game or
interfere with its proper protection from loss due to lack of suitable
forage. On the other hand, it is not intended that forage which
might be used by domestic stock shall go unused for years if it is not
needed by game. Each has its place in the development and use of

. the National Forest resources, and every forest officer should realize
that he shares the responsibility of determining the proper relation
between the two. The problem, so far as range is the deciding factor,
is one for study and solution on the individual ranger districts.

RECREATIONAL" USE.

The number of people who visit the National Forests for recrea-
tion is 1ncre9,51ng annually, and it is probable that development
along this line is only just beginning. This use of the National For-
est lands as a general rule will not require any great reduction in
- numbers of stock or any great change in grazing maragement. On

individual Forests, however, considerable readjustment of grazing
may be necessary, and throughout the National Forests the grazing
use of certain portions of the range may have to be adjusted so as to
meet the needs of campers and summer residents.

Protection-of camping places and forage for the work, saddle, and
pack animals of campers is perhaps the most pressing need at pres-
ent. Campers greatly outnumber the summer residents. The num-
ber which will visit any given locality in a given year and the time
that they will appesr is somewhat uncertain, and the length of time
that they remain varies from year to year. It is certain, however,
that suitable camping grounds should be provided and given suffi-
cient protection from grazing to  preserve their natural attractiveness,
By careful selection and improvement of camp sites it will be possi-
ble to induce campers to use locations selected by forest officers., The

- establishment of a system of permanent camp sites will greatly
facilitate adjustments in grazing so as to protect the camps and re-
serve Teed near by for use by campers’ stock.
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The area which should be protected against grazing will vary and
must be decided for the individual case. To insure the necessary
protection against grazing on sheep range the area to be protected
should be marked by posters. On cattle range it may be necessary.to
establish fenced public pastures in order to insure the reservation
of feed at places convenient to the camp grounds.

Adjustment of grazing to meet the needs of summer resldents, ,
hotels, and summer resorts, for range and protection against stock,
will have to be worked out in the individual case in accordance with
the general policy of putting the lands to their highest use.

In the management of grazing as it relates to recreational use
‘the essential thing at the present time is to realize fully the growing
importance of recreation and to make provision for the mecessary
forage and protection of camp sites in working out plans for grazing
management, especially where such plans involve opening up new
range, increasing the number of stock, changing the class of stock,
or the establishment of stock driveways, or where the grazing plan
contemplates expenditures for permanent range improvements.
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RANGE RECONNAISSANCE AND RANGE INSPECTION.
OBJECT.

The objects of range reconnaissance and range inspection in a -
broad sense are the same. In either case the survey or examination
of the range is made to collect information necessary for improving

1A few reprints avatlable in the Iorest Service, Washington, D, C.
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or pcrfectmg range managenent and utilization along the lines dis-
cussed in the preceding pages. The two differ in the intensiveness
of the work and comsequently in the degree of permanence of the,
maps and grazing-management plans resultmg Intensive range;
reconnaissance has been developed to & point where an adequate dig-
cussion of all pha%s of the work would itself fill a bulletin. The
discussion here aims. me:ely to make clear the essential differences
between range reconnaissance and range inspection, the hmlt,atmnsl.
' and application of each, . :

RANGE RECONNATSSANCE.,

An intensive range reconnaissance survey vesudts in the prepara-'’
fion of a map classifying the area examined into grazing types,’
showing for each type the location, screage, topography, amount,
and character of vegetation, condition of the range, available wader-
ing places, and cultural features. The work is done with sufficient
accuracy so that the resulting data will serve as the basis for present
and future plans of grazing management, regardless of the intensity
of grazing. The foundation for such a survey is a topographic map
of at least reasonable accuracy. If a satisfactory topographic map
has not already been prepared by some other survey, one must ’be
madse either in advance of or ss a part of the grazing survey.

Range inspection is less intensive. If accurate topographic maps
are available, a general grazing-type classification can be made dur-
ing the inspection; but the detail of classification secured by the
reconnaissance survey con not be secured by an examination whmh
logically would be called a range inspection,

The range reconnaissance proceeds systematically ; fixst in the coln.
lection of the field data, then in its compilation, and finally in the’
preparation of grazmg—management plans, usually in the office, to be
adjusted later in the field. Range inspection aims at sizing up a
range unit in the field, finding the flaws in the existing management,
and deciding npon the remedies, at the same time collecting suffi-
cient data to point out the existing fanlts of management and show
how to make the adjustments recommended.

It ig possible to use men who have had but little preliminary expe-
Tience I a range-reconnassance party under the direction of a well-
trained chief of party; while on inspection only men who have had
several years of experience in judging range can work effectively. !

There is little doubt that surveys intensive enough to determine
acreage by types to within an average error of about, 5 per cent will
eventually be necessary as a basis of intensive range management on
fully stocked forests. This accuracy will necessitate & range-recon-
naissance survey.
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Figure 4 was prepared from a grazing-reconnaissance survey
map. It shows the detail of classification into grazing types. The
large waste avea emphasizes the importance of determining the acre-
age and location of areas which are of no value for grazing, both in
estimating grazing capacity and in planning use of the area of graz-
ing value. The distribution and grazing capacity of the other types
and the topography and water facilities furnish a good basis for
deciding the imporfant questions discussed in preceding chapters,
Data on acreage, vegetation, and grazing capacity by types, ordi-
narily included on maps for grazing working plans, are omitted in
~ the illustration.

i- At the rate intensive range reconnaissance will probably proceed
.~ many years will be required to cover the ranges within the National

Forests. Meantime, much can be accomplished in correcting errors

of grazing management by systematic range inspection.

RANGE INSPECTION.

The following outline will serve as a guide to the major questions
“which should be answered by the range inspector. As far as practi-
cable in the time allotted for the inspection the field examination
should be made with 2 view to furnishing the information desired
for each small deseribable unit of range,

OUTLINE FOR RANGE XNSPECTIQON,

1. Is the range unit being grazed by the class or classes of stock to
which it is best suited? If not, by what class or classes of stock’
should it be grazed? The answer in each case should be in accord-
ance with the suggestions given on page 3. 'Where maps are avail-
able the class or classes of stock to which each mnit is best suited
should be graphically shown. Photographs illustrating the topog-
raphy and types should accompany this portion of the report.

2. Is the grazing season for each unit what it should be? If net,
what is the proper period? Give dates. This classification also
should be indicated on the face of the map used in the field, later to
be shown graphically on tho map accompanying the inspection
Teport. ) ' '

3, Blow does the intensity of grazing on the different range units
compare? Such notes as will be needed in the preparation of & utili-
zation map, showing areas overgrazed,.areas not utilized, areas
partly utilized, and areas fully or properly utilized should be made
on the face of the field map and later shown by limes or colors on
‘the map accompanying the inspection report. Also, the class of stock
involved in each case should be indicated.

4. If the utilization is not what it should e on any one wnit or
number of units, what action should be taken to remedy the situa-
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tlon? Where a general movement of stock from one unit to another,
such as from one grazing district to another, is recommended, the
proposed shift should be shown on the map by arrow lines with
figures indicating the number of animals to be moved. Proposed
changes in allotment boundaries should be graphically shown if
maps are available, Othemlse, written desf‘llptlons checked on the
ground must be relied upon.

5. What is the grazing capacity of each range unit for the class or
classes of stock to which the unit is best suited? To what extent is
this estimate dependent upon changes in mamagement? Grazing

“eapacity can not ordinarily be determined conclusively. in the field,
but must be computed later from the figures and notations made on
the face of the field map showing the relative stands of forage on
the different units and the condition of the range and from avail-
able dato as to the numbers of stock grazed at present and in the
past. '

6. Have adequate salting plans been developed for the Foreést or the
unit? While the details of salting must be left to the local officers,
the inspecting officer should rake general recommendations where
necessary relative to the total supply of salt, based upon the graz-
ing capacity, to be placed on each natural unit. The inspector
should also offer any constructive criticisms that might aid the local
force in bettering conditions in this respect.

7. Are the sheep on each allotment managed as they should be'*'
Ordinarily an inspector will mot have time to study the manage-
raént of each band of sheep, but can gain in the course of inspection
a very accurate idea of the methods employed on different parts
of .the range, and even on particular allotments, by observing the
condition of the range with refemnce to the amount of trampling and
the presence of bed grounds.

8. Is the tree reproduction being injured, and to what extent?
The location of any extensive areas where injury has occurred
should be indicated on the map, the class or classes of stock responsi-
ble being given. The map should be supplemented by notes giving
the species and height of trees injured.

9. Are there any areas on which grazing has caused erosion?
Indicate on the map the Jocation of such areas and furnish notes
describing the nature and seriousness of the erosion. If practicable,
photographs should be taken.

10. 'What 1s the condition of the driveways on the Forest or range
‘unit? -~ Are they located to the best advantage for the protection of
the Forest and the interests of the stockmen? Js there an oppor-
tunity to establish more driveways and follow some plan of rota-
tion in their use? Should present driveways be widened and addi-
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tional holding ground be provided? Is feeding along any driveway
or portion of a driveway necessary and practicable?

1i. Are there any game animals on the range unit? What kinds
and how many? Where do they range in summer? In winter?
Information on these points should be obtained from local forest offi-
cers beforehand and during the inspection to facilitate special obser-
vation on such areas as may need it. Is there any apparent or prob-
able conflict between game animals and domestic stock in the wuse of
the range? If so, what adjustments in grazing management should
be made to insure adequabe protection for the game? It is especially
important to make sure that elk and deer have sufficient wmter
forage on areas suitable for their use in winter,

12. What range improvements are needed? Proposed improve
ments should be indicated on the map, and each should be discussed
in a final report and plan, particularly with reference to the cost
and the relation of the projects to forage utilization,

13, What is the condition of the improvements that have already.
been constructed? These should also be located on the map, and, if
advisable, rccommendations should be made relative to the nature
and cost of maintenance work.

Everyone engaged in range inspection should collect information
in the form of notes and photographs on all range improvements,
such as water development, fences, bridges, corrals, trails, etc., that
might be used either in bettering conditions in each specific ease
or in standardizing and improving this line of work in genersl.
Proposed projects, projects under construction, and completed proj-
ects should be included.

14, What are the principal forage types and species on the Forest
or unit under consideration? ' If the inspector is not already certain
of the identity of the more abundant plants, specimens should be
collected and identifications obtained. Ordinarily the inspecting
officer will not have the time nor find it convenient to collect and
care properly for more than 15 or 20 species in the course of an
inspection. It is essential that notes on the abundance, distribution,
and forage value of these species he made in the field while the
inspection is In progress. These notes should be prepared separately
from the remainder of the report. Where topographic maps are
available the general division line between types should be drawn
on the map.

15. What are the poisonous-plant species, and what is the extent
of the losses in live stock from poisoning? Poisonous-plant areas
should be located on a rnap, snd recommendations should be made
relative to the management of each area. These recommendations
should contain figures on the acreage, the annual losses, and the cost
of reducing or eliminating the losses on each separate area,
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16, Is any part of the range in need of reseeding? If so, what plan

must be followed to bring about the desired improvement? Ordi-

narily, these areas correspond to the overgrazed areas represented

on the utilization map, making it unnecessary in most ¢ases to pre-

pare a special map showing the area of forest lands in need of

reseeding.

17. Are there any areas Where an intensive grazing reconnaissance

is ur gently needed to make adjustments in. grazing management ?

TYPE CLASSIFICAYION.

In making an intensive grazing reconnaissance 10 different type
divisions are used:

1. Grassland other than meadow. 7. Waste range in denge timber and
2. Meadow. brush, )

3. Weed range, ' 8, Barren, rock slides, cliffs, and
4. Sagebrush, denoded arees. )
5, Browse, 9. Woodland, pinion, and juniper.
8. Conifer. 10, Aspen.

These types are first indicated on the field map by numbers and
symbols and later translated inte colors. In inspection work the
typing is greatly generalized, and each unit is given a type desigpa-
tion on the basis of the predominating species. The general aspect
of the rangae is the best guide in determining this classification. The
forage species are only occasionally conspicuous encugh to contribute
to the aspect of the range. If, for instance, a rangs supports enough
aspen to make it at once apparent that this species Is the most con-
spicuous, the area would be classified as an aspen type. There might
be numerous grass or weed parks of considerable size that would be
thrown into this gemeral aspen type. In other instances a range
might support sufficient sagebrush to give the landscape & general
sagebrush aspect. The sagebrush might not be the most abundant
species in the type, yet, because of its conspicuous habit, the area
supporting sage should be classified as a sagebrush type.

FORAGE ESTIMATES,

Some means must he used to indicate the relative amounts of forage
within each type and on different types. Ondinarily, this can
be done best by the use of decimals. I the decimal 0.8 is nsed, this
would indicate that there are 6 forage acres? for every 10 surface
acres in the type. If the decimal 0.3 is used, this would indicate that
the type supports 8 forage acres for every 10 surface acres, or only
half as much forage per unit area as the first. These figures should
" be entered on the face of the map if the map used in rmaking the

inspection is fairly weliable. An estimate should be made and
entered upon the map whenever there is & marked change in the stand

of forage.

1 For deflnition 'ot'tora.g‘o acre gee footnote, p. 27,
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TSE OF MAPS.

" Preliminary to making a range inspection, all available and usable
mep data for the areas to be examined should be obtained and assem-
bled. The maps-should be enlarged or reduced to a scale of 2 inches
to the mile, if they are not already this size; and they should be cut
up and mounted on beavy cloth, in order that they may be folded
into suitable size for carrying in saddlebags. .If blue-line prints are
available, these might be mwade on a specially prepared linen suitable
for field use and satisfactory for later plans. '

While on the ground, the inspector should make it &.practice to
record on the face of the map by the use of suitable figures, symbols,
and abbreviations the most essential facts about range conditions.
Such records, of course, must be occasionzally supplemented by notes
kept in 2 notebook that can be carried in the field.

In the absence of ‘suitable maps the inspecting officer will often
find it necessary to adopt some means of roughly determining dis-
‘tances and directions. This can be dons on horseback by the use of a
compass and tally register. In some instances a few prominent points
might be located to good advantage by using a traverse board or
plane table. The base for such a triangulation system must be s
chained. base line or previously cstablished points Whlch ean be
plotted.

DRGBEE OF ACCURACY EEQUERED.

The field work, as well as the work of arranging the data into
usable form, should be sufficiently intensive and sufficiently accurate
to serve as a basis for the solution of the principal grazing-manage-
ment problems confronting the admintstration on the areas inspected.

If 3 forest is believed to be fully stocked, or even closely approaches
that condition, obviously it would be inconsistent to base the rela-
tively fine adjustments that would be necessary in such a case upon
information obtained through a very general inspection. On forests
considerably understocked the necessary adjustments might be made
consistently on information obtained through a hurried inspection.
On an intensively grazed forest of avernge size (800,000 acres) one
man should spend at least the entire season, say from July 1 to Octo-
ber 81, in field inspection if satisfactory results for the Forest as a
whole are to be secured. If there are any low ranges used for early
grazmg on the Forest, the inspection might begin late in May o early
in June. This is usually the best time for the exammatxon of lamb-
ing ranges and other early spring ranges.

TIME OF IN SI”KCTION.

. When there is a considerable variation in elevation the inspection
should be planned so that each part of the range will be in praec-
tically the same stage of development when the examination is made.



reeli=-4

‘pegsvres juvpodul me Bo ‘SmzesdIeA0 Jo TINSAT R 5B "00[S0Iy

PLATE XXXL

. of Agriculture.

Dept.

Bu, 790, U, 8.




Bul. 790, U, 8. Dept. of Agricultare. PLATE XXXII,

F-22007—-A

Fig. 1.—A. heavy Joss of sheep from eat isonoas plants on the range. 7his loss could
vobeonuvoidcdittbapoisonmnhﬁmcn o w;fem

located in advanco sheep properly

F=2012=A

Yig, 2.—This animal +lied of larkspar poisoning. The market value of one gond cow or ateer
in 1918 waa ahout equal to cost, of grubbing out from $ to 20 acres of larkspur.




BANGE MANAGEMENT ON THE NATIONAL FORESTS. 81

The best conception of the utilization of the forage. and the dis-.
tribution of cattle for the current season cam, of course, be gained
during the latter part of the grazing period. - For this reason, when
an inspection js made for the primary purpose of determining the
dégree of utilization on each unit, the work should be done as late .
in the season as possible. Utilization classification for past seasons
can ordinarily be made with a fair degree of accuracy very soon after
the opening of the fie]ld season. -‘The value of this information for
the current season will depend largely upon wbhether or not the
numbers of stock or the methods of management have been changed
recently fo any extent.

Where an inspection is made in the early part of the season, care-
ful observations should be made for cattle signs of the previous séa-
son. Tracks are often reliable indicators, but the amount of manurs:
left on the range is better evidence of the extent to which cattle have
grazed the range the prevlous $eason. or seasons.

When the matter of grazing periods is to be considered the in-
spector shonld be on the ground o short tiree before and during the
time that the stock are coming on the range, in order to make obser-
vations relative to the amount of snow, if any, the condition of the
soil, and the growth of the plantg at this critical period. However,
very reliable information can usually be gained from the local officers
and stockanen relative to the condition of the range at the begmmno
of the gra.zmg season.

) COOPEMTION OF STOCEMEN.

The. suooessful application of the data obtained through a range
inspection will ordivarily depend to a great extent upon whether or
not the stockmen are willing to cooperate in making the resulting
plans effective. It is seldom that a thorough inspection will nof
reveal changes which should be made, involving either redistribu-
tion of stock, readjustment in division or allotment lines, chaxges in
grazing periods, or reduction or increase in numbers of stock. When-
ever convenient, during the progress of the work, stockmen concerned
should be mformed that work of this character is being done.. They
will then be better prepared to receive whatever recommendations ox
plans result from the inspection.

The findings and recommendations resulting from the inspection
can be presented and explained to the stockmen most effectively

-through the advisory board of the stockmen’'s association, where an
association has been recognized by the Forest Service. If an entire
forest or a large portion of a forest involving more than one associa-
tion has been inspected as a unit, recommendations by the examining
officer might be presented at 2 joint advisory board meeting,

111479°—Bull, 79¢—19—%8
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COOPERATION OF LOCAL FORCE.. -

Ii the work is to be done by a special inspeetor, the local forest
officers shovld be given a ¢clear understanding of the purpeses of the
inspection and the metheds that will be used.

It s seddom mecessary or of advantage, however, for the speeial
imspector to make bimself familizr with asdministrative difficulties
before the actusl field work is dene. ~ A wery gemeral Enowledge. of
the nature of these problems and the aress mmvolved in each particular
ease is all that the inspector should attesapt te get previeas te the
presentation of the essential information and recommendsations based
upon range conditions. The extent to which these recommendsations
can be immediately carried out is & matter to be decided by the ad-
ministrative officers familiar with the various interests invelved in
each case!

The inspecting officer need net be accompanied by an administea-
tive officer at all times during the inspection.” A day er two with
eack ranger should be sufficiert o give the inspecting officer & good
‘iden of the best routes of travel and such other information as may
be of use, and to give the ranger 2 geod understanding of the inspec-
t1on work,

PRESENTATION OF DATA.

It is necessary to separate large areas, such ag a forest, into refa-
tively small natural units before any satisfactory report or plan can
be made. The size of these units depends to & considerable extens
upon the intensiveness of the inspection; but ordinarily the units are
made to correspond to the watexsheds or portions of watersheds that
can be given a name and for which the acreage in each case can be
determined with at least a fair degree of definiteness. The unit of
management, for sheep is the band allotment; for eattle it is usually
the community allotment.
 Where considerable areas have been covered by inspection, and
plans for the redisteibution of stock are to be shown graphieally,
atlas-size sheets on a scale of 2 inches to the mile should be used.

Allotment boundarles with figures on the number of stock within
each allotment, the acreage of each allotment with seres per head, and
the permitiee’s name in each case should be entered directly on
the face of the map or on a transparent overlay sheet that will make
it possible to show the wxelation of the allotment boundaries to the

topography.
4 POISONOUS PLANTS.
The best figures available show that about 6,000 cattle and 16,000

sheep are killed annually from eating peisonous plants on ranges
within the National Forests.
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Important facts relative to the main poisonous plants.of far-west-
ern ranges have been accumulated as a result of field experiments,
demonstrations, 'and observations under range conditions. Each of
the main poxsonous plants, the classes of stock poisoned by each, the .
season of poisoning, and the remedies, so far 25 they have been
worlked out, have been published and are available to every owner of |
Tive stock and every individual mvolved in the managemenf, ot live
stock on the range.

" The publications listed at the close of this section should be Tead
at the earliest opportunity as a preparation for effective work in the
management of range infested with peisonous plants. )

To master fully all available information on poisenous plants is
only the first step. Until each poisonous species is recogmized on the
range and its distribution and abundance determined, little progress
can be made in the application of measures, however practicable; to
prevent the poisorning of stock. For poisonous-plant experts and
range experts to attend to this themselves on the vast areas within
the National Forests alone would take many years. Progress om a

Iarge scale necessitates not only that local forest officers and stock-
 men learn to know the pmsonous plants when they see them on the .
range, but that they cooperate in locating all areas where each plant.
occurs and in determining the abundance of each plant on each area, .

" In this work the forest officers should take the lead. They are in
possessmn of illustrated wall eharts and pamphlets which will help
in identafying the more 1mportant pomom)us species. Colored illus-
trations for a number of species are in the library of every Fovest.
Specimens of the plants identified should be collected and forwarded
to the district forester for check identification. The effort necessary
is warranted by the magnitude of the losses annually and by the fact
that only by such procedure will the mien learn to know the plants
with certainty and be able’ to reduce the losses and still use the in-
fested range. Once forest officers know the poisonous plants on the
range and know the information available relative to the class of
" stock po;sonefi by each species, the time of poisoning, the symptoms
of poisoning, and the preventive measures, the intervest and active
cooperation of the stockmen may be developed. Then attention may
be called to the plants on the range. -Wall charts end mounted speci-
mens may be used at meetings and lectures, publications may be re-
ferred to, and reading wrged. Continued suggestion from a well-
informed officer on the ground is the most effective way of ereating
interest and getting action. :

" When a dangerous area of p01sonous plants is knovm to exist upon
a forest, heavy losses may sometimes be avoided if the boundaries of
the dangerous area are posted with proper warnings. Because it is
often impossible for the local administrative officer to point out these
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areas on the ground, it is highly important that they be postetl as
dangerous to the. partlcula.r kind of stock affected. - .
Not lnfrequently there is a heavy loss of stock, apparently from
- ‘poisoning, on areas not previously recognized as dangerows., If itis
~ reasonably certain that the loss is due to poisonous plants, and the -
plants causing the loss are not known, some one should collect speci-
mens of the plants not definitely known to be harmless and submit
them for identification, The loss should be reported at once through
the forest supervisor’s office to the district forester, who will inform. .
the experts on poisonous plants and request an examination of the
area by an expert if possible. The collection of plants should not be
delayed until it is known whether an expert will make an cxamina-
tion of the area. An expert is not always available at once, and by
the time he reaches the area the plants responsible for the loss may
be beyond identification.

The followmg suggestions apply to any range for the class or
classes of stock given:

1. Don’t overgraze the range. To de so may result In any clasg

- of 'stock’s being poisoned fatally from eating plants which do not

- cause loss in the amount eaten when the range is not overgrazed.

~ 2. When stock have been driven long distances without sufficient

- feed, or have been held off feed for any reason until they are very
hungry, they should not be turned on range where plants poisonous -
to them oceur in more than very small numbers, Their hunger can
usually be satisfied first on parts of the range where there is no danger
of poisoning. If no other way exists, and hay can be had, it W]ﬂ pay
to buy and feed hay.

© 8. Cattle should not be salted near patches of larkspur. Areas near
salting places are usually closely grazed, so that cattle eat more lark-
spur than they ordinarily would, Further, cattle have a tendency to
loaf aronnd salt and seater and leisurely graze anything in sight.
Toosses of cattle from eating larkspur near salt grounds are sometimes
attributed to eating too much salt.

4. Sheep should nct be bedded more than one night in a place and
should not be allowed to shade up for hours during the day on areas
where there is more than a small quantity of vegetation poisonous to
sheep. Vegetation suitable for sheep near & bedding ground is
usually grazed off during the first night of bedding. The sheep then
eat the poisonous species in harmful amounts. The same principle
apphes to shading grounds.

. Stoek should not be worried nor excited after they have grazed
on a poison area. They should be moved quietly to an area where
there is.no poison and then left to rest or graze as.they choose,

6. There is ustally a short time during the grazing season when
danger from poisoning is much greater than at other times. This
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varies with different plants and for the same plants at different alti-
tudes. - The time of grazing should be adjusted as far as possible to
avoid use of the poison arcas during the most dangerous time. The
stage of growth at which each of the important species is most dan-
gerous to stock is given in the publications listed for reading. :

7. Ample forage suited to the class of stock on a range iz an im-
portant factor in keeping down loss from poisoning. Yack of more
palatable forage results in the stock’ eating more of the harmful
plants than they ordinarily do where ample nopharmiful forage is
available. Following the suggestions under the section on detexrmi-
nation of the class of stock to which a range is best suited w111 ald
in overecoming this difficulty.

Departures from. the practice outlined in these suggestions are: not
uncommon and are responsible for the annunal loss of large numbers
of stock,

Of approximately 6,060 cattle lost annually from poisonous plants
within the National Forests, it is estimated that about 90 per.cent are
killed by tall larkspur.! The heaviest losses usually occur on small
portions of the ranges, A hundred acres or less of tall larkspur
within & cattle range unit of 15,000 acres may be responsible for an
annual loss of stock great enocugh to discourage stockmen in the use
of the range. Range, however, is valuable, and heavy expenditures
on the small infested areas are warranted, if, as a result, an entire
range unit can be made safe for caftle grazing.

During the years 1915-1917 tall Iarkspur was grubbed out on. large
cattle range units within 16 National Forests. A total of over 1,900
acres of larkspur was grubbed out at a total cost of approximate}y
$11,000. By this expenditure more than a quarter of a million acres
of cattle range has been freed entirely from loss of stock by larkspur
poisoning, ox the losses have beenr reduced to an occasional animal.
The cattle saved in 1917, as a result of the srubbing work on 9 out of
the 16 Forests for which reliable figures are available, were valued at
nearly $16,000. The reduction in loss on the other seven Forests was
considered equally satisfactory, but no actual figures are available.

The eost of grubbing per acre of larkspur has varied from $2.69 to
about $13, depending upon the number of larkspur plants per acre,
the amount of rock and gravel in the soil, whether the larkspur was
growing in willows or brush, and the cost of getting men and supplies
to the work. Whether the grubbing of tall larkspur from a given
cattle range unit'is warranted, however, depends upon the possible
reduction of lose in cattle-annually as compared with the total cost of
grubbing and not upon the vost of grubbing per acre of Iarkspur.

* Aldous, A. E.,, Emdicating Tell Larkepur on Cattle Ranges in Natlonal Torests, U. 8.
Dept. of Agrieultnre Rerwers’ Bul. §26, 1917,
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- In some cases the total acreage md distribution of larkspur on a
cattle range unit is sach that gruhbmg is not pract.lcable because of
the cost, which, for the present at least, is excessive.. Where this con-
dition oceurs a combination of grubbing, feawmg, and herding may
solve the problem. If it will not, and the loss-is unwarranted, a
change from cattle to sheep may be advisable. :

The larkspur plants should be grubbed by cutting the main roots
6 to 8 inches below the surface of the ground. ‘Seme plants may be
missed in the first grubbing, and others will grow from pértions of
the roots left in. the ground. These plants should be removed by
grubbing one year after the first work is dene.

The grubbing can be done best as soon as the plants have mads
sufficient growth to be readily recognized. This varies with different
localities and with altitude. Usually the work may start about one
week after growth begins on the area in question,

A mattock with the sprr cut off and the blade drawn out te about

9 inches in length i3 recommended for grubbing in loam soils. For
rocky soils, & pick with one end flattened to 2 inches wide, or a com-
binatien pick-mattock has proved satisfactory.
. The practical yesults frown fhe grubbing work already done war-
rant every possible effort to determine the feasibility of grubbing eut
the larkspur on every cattle range unit where it is definitely known
that cattle are killed annually by larkspur poisoning. The first step
is to determine the value of catile poisoned annually ; the second step
is to degermine the acreage of larkspur and the approximate cost of
eradication. In a great many cases grubbing will cost less than the
value of the cattle lost annually from larkspur poiconing. In some
cases it may be advisable to grub out the larkspur if the cost is as
great as the value of the cattle lost in eight years.

Where fencing is the alternative, it should be remembered that
maintenance of femces in mountain eountry is expensive and that
if the fence is down or a gate is left open daring the dangerous
poison period the fence may fail te prevent loss,

PARTIAL BZBLIOGR&PEX-T FOR STOCK-POISONING PLANTS OF
THE UNITED STATES (ARBANGED CHRON@LOGICALLY).

I. PUBRICATIONS OF THRE UNITED STATER PEPARTMENT OF AGRICULTIURE.
A, AVAILARLE FOR FREE DISTWIRUTION BY THE NEPARTMENT,

Marsh, C, D, Clawson, A. B, and Marsh, H, Zygadenus, or Death Cumas,
RBulletin 125, 19315,

Marsh, €. 1. The Loco-weed Disease. Parmersy’ Bulletin 380, 19069 (reprinted
mthom change in 1815).

Marsh, €. D. Prevention of Losses of lee Stock from Plant Peisoning,
Farmers' Bulietin 720, 1916.

Marsh, €. D. The Czuse of “ Spewlug Sickness ” ot Sheep. Bureau of Anu;ual
Industry leaflet A. 9, 1916. )
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AMarsh, € -D., Clwwson, &, B, -and Marsh, JL- Lupdnes 2s Poisonons Flants
Bulletin 403, 19186.

‘Aldous, A, E. Eradicating Tall Larkspur on Catile Ranges in National Iorests,
Farmers' Balletin 828, 1917. .

Barsh, €. D. Cicota (Water Hemlock) ag a Polsoneus Plant Burean of
Animal Industry leafiet A. 15, 1917.

Marsh, C. D.,-and Clawson, A. B, White Snakeroot or Biehweed (Eupatorium
wﬁo&ctol&um) 28 a4 Stocks I?oisoning Plant. Bureau of Animal Industry
leaflet A. I. 28, 1918.

Marsh, C. D., Clawson, A. B., and Marsh, H, Larkspur or “Poison YWeed,"”
Farmers’ BuBet&n §88. 1918 {revision of Farmers’ Bulletin 53f, 1913).

Marsh, C. 1. Btock-Poisoning Plsats of the Range. B\:llm‘érs, 1918,

Marsh, C. D. Stmgger Grass. {Ckrospermg muscaciomicty) as a Poisonous
Plant, RBulletin 710, 1€18.°

Marsh, €. D, and (‘lawou, A. B, Notes on Larkspur Emdica.uon on Steck
Ramges. Circolar A, 1. 34, 1918, :

Marsh, C. D., Clawson, A. 1& and Marsh, H. ©Oak Polsoning of Tive %t,ocs.
Circuiar A. I. 82 1918,

Mursh, C. D., Clawson, A, B, and Maixh, ¥.  Oak leﬂr Poisoning of Domeet!.c

. Animal& Bulletin 767, 1919 :

B. FOR su.v,’m{ IHL svmnrvmmm'r OF PURLIC DOCUMEN’:S eovmm’c
PRINTING O¥FICE, WASHIKG‘PON. p. of ..

Chesnut, V. K., and Wilcox, B. V. The Stock-Poisening DPlants of Montana.
Division of Betany, Bualletin 26, 1901, 25 cents.

Crawford, A, C. The Poisonous Actlon of Jobuson Grass DBureaun of tht
Industty, Bulletin 99; Pt. TV, 1908, 5 cenfs.

Crawford, A. €. The Larkspurs as Poisonous Plants. Bureau of Plant In-
dustry, Bulletin 111, Pt. Y, 1907.

Marsh, C. D., and Gs:awﬂord A. C. Results of Loco-weed Investzgatiom Ih ﬂae
Fielg, snd L:xmtory Work on Loco-weed Imvestigations. Bu:rea;u of Plant
Industry, Bulletin 121, Pt, IIT, 1908, 5 cents.

Crawtord, A. C. The bupposed Relationship. of White Soakerot to Milksick-
ness or “ Trembles,” Burean of Flant Industry, Bulletin 121, rt. I 1808,

- B cents. -

Crawford, A, C. Mountain Laurel, a Poisonous. Ploust. Burean of I’l.ant m-
dustry, Bulletin 121, Pt. X1, 1808, 5 cents.

Crawford, & C. I?avmm a Cuuse of the Loco-weed Disense: Bureau of Plant
Indastry, Bulletin 129, 1608, 10 cents,

Marsh, C. D. The Loco-weed Disease of the Plaius. Bureau of Animal In-
dustry, Bulletin 112, 1903, 35 cents.

Maxsh, €. D., Alsberg, €. L., and Blaek, 0. F. The Relation of Barlum to the
Toco-weed Disease; L—A ¥ield Study on the Relationship of Barium to the
Loco-weed Disease; IL—Luboratory Studies on ] Relationship of Barium
t0 the Xocoe-weed Dzsease . Bureau of Plant Industry, Bul]etiu 248, 1912,

- 1¢ cents. .

Marsh, C. D. Stock Poisoning Due to Scarcity of Food. Farmers’ Bnlletin 536
1913, 5 cents..

Marsh, C. D, Clswson, A. B, and Margh, H. Cienta or Water Hembacv‘: Bul-
Jetin 69, 1914., 16 cents. .

Marsh, C. D. Menziesia, a. New Stoclk- Poison.i:ug Plant ot the \onhwestern
States, Burean of Plant Tadustry leaflet, 1914, 5 cents.

Marsh. €, D. - Principal Poisonous Plants of ‘the Western Stoel Ranges. Rureau
of Plant Iadustry leaflet, 1014, § cents,

Marsh, €. D, Clawsen, A, B, an(l Marsh, H Larkspm- Poisoning of Live Stock,
Bulletin 365, 1916, 25 cents,

% Indicates that plant referred to is apm castern spocies and mot found in the fa:,\:
Festern States.

2 With some of the oider workes i{ has not be«m possible to Iist the price of publications,
Government publleations are continoally becoming “out of print" or available by
reprinting, so that svailabllity as indicated 3w the oppended Mst. cax' nof at all be
deemed final, Correspondence In ail such cases should be addressed to the Su,peri.ntendene

of Public Docamsents and not to the Department of Agriculture.
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Curtis, R, 8., and Wolf, F.. A, Fupaiorium ageratoides, the- Cause of 'I'remble&
U. 8. Deps.rtment of Agriculture, Joyinal of Agricaltursl Research vol. IX.,
No. 11, pp. 897404, Dee. 10, 1817. -

Marsh, C. D, and Clawson, A, B, Hupatorium urdiceefolium as a Polsonous
Plant, Joumal of Agrlcultural Research, vol. XI, 1\0. 13, pp- €99-716, Dec.
‘24, 1917, 20 cents. '

II. MISCELLANEOUS (CHIRFLY STA.TB AGRICULTURAL BXPERIHENT S-TATION)
PUBLICATIONS.

YVarey, L., and Waldron, L. R, Some Stock-Poisoning Plants of North DaLota..
North DaLotx Agricultural Experinent Station, Bulletin 58, 1903,

Schoelder, A. Pharmacal Plants and Their Culture. Califoraia State Board of .
Torestry, Bulletin 2, 1612. (Besides pharmaml and cultural datu this bul-

- letin Includes notes on many Pacific species of poisonous or suspected plants.)

Heyl, ¥, W,, Loy, 8. K,, Knight, H, G., and Prien, C. L. The Chemical Exami-
gzti%lj gt Death Camog, Wyoming Agncultural Experiment Station, Bulietin

Hall, H. M, and Yates, H. S. Stock-Poisoning Plants of Culifornia. Califor-
nia. Agricultur.ll Experiment Station, Beileiin 249, 1915.

Jacobson, C, A, Water Hemlock (Cicuta}, Nevada Agricultural Experimeunt
Station, Bulletin 81, 1915,

Poole, H. S, Scnecio Jecobeea and Callimorphe jacobaee (the Cattle-Killing
Ragwort and the Cinnabar Bloth:) Transactions Nova Scotia Institate of
Science, vol. XIII, Pt, 4, pp. 279-288. (Author's separate published May 4,
1915, at Halifax, N. S, )

Glover, G, H., and Robbins, W, W. Colorzdo Plants Injourious to Yive Stock.
Colorado Agﬂcultural Experiment Station, Bulletin 211, 1815, -

Francis, G, K. The Poisoning of Live Stock While Veeding on Plantg of the
Sorghum Group. Oklahoma Agricultural Experiment Station, Circular of
Information 38, 1915,

Swingle, D. B., and Welch, H. Poisonous Plantg and Stock Dolsoning on the
Ranges of Montana, Montann Agricultural Experiment Station, Cucular 51,
19186,

Gail, F, W., and Hahner, A.'R. Some Poisonous Plants of Idaho. Idaho Agri-
cultural Expenment Station, Bulletin 88, 1916,

Fleming, €. BE. (with Sapinsh transiation by Schappelle, B ) Range Plants
Poigonous to Sheep and Cattle in Nevada. Nevada Agricultaral Experiment
Station, Bulletin 95, 1918.

Glover, G. M., Newsom, 1. B., and Robbins, W. ’W A New Polsonous Plant, the
Whorled Milkweed. Colorado Agricultural Experimept Station, Bulletin 246,

FORAGE PLANTS: COLLECTION, IDENTIFICATION, AND NOTES.

Familiarity with the vegetation which produces the forage crop
on range lands is essential to their efficient management. Nearly
every phase of range management is intimately associated with a
knowledge of the range plants, their forage value for different classes
of stock, and their requirements.

In determmmb the class of stock to which & range is best suited,
character of forage is the first factor to be considered. In other
~words, the administrator of a range must have an accurate working

“knowledge of the plants on that range before he is in a position to
decide the class or classes of stock to which the range is best suited.

The permanent welfare of the range is the fundamental principle
in deciding the grazing period. At the same time it is important, so
far as is consistent with normal utilization of the whols range and
perpetuation of the desirable species, to utilize the plants at the
periods of, their highest palatability and nutritiveness, the Iatter
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varying with the different important forage plants on the same area.,
A knowledge of the plant species on a range, their life habits and
forage value, is almost imperative in order to know (1) whether the
‘range is retrograding, improving, or stationary ;. (2) whether the
good forage plants are being handicapped in the producuon of herb-
age or of a viable seed crop; {8) whether the important plants of a
given range are being grazed sooner than they should be; and (4)
whether there is loss of forage due to failure to utilize a specles ab
its period of maximum palatahility. '

Four of the six so-called earmarks or indieators of overgrazing

will be recognized only by those familiar with the plant cover. To

recognize the worthless, ‘transient, and uondesirable species on a

range and to dlﬁerentmte them from the valuable, perma,nent and
desirable species is indispensable to a knowledge of what is going on
on the range and the steps that must be taken toward improvement.
The same is true of undergrazing, To tell with accuracy whether
a range is producing the annual weight of beef, mutton, or wool of

which it is capable the potential sources of forage must be recognized:

and 8 workmg knowledge obtained of the life history of the domi-
‘nant species and their periods of maximum palatability,

It will be noted also that range management can not be worked
out effectively until range divisions and grazing periods are estab-
lished and the grazing capacity decided .upon to a reasonable degree
of efficiency. Now, range division, establishment of grazing periods,
and estimation of grazing capacity all require a familiarity with

the Iocal forage crop. Fencing and salting also are often undextaken

primarily because of lIocal forage conditioms. The signs of ovei-
grazing are not at all always apparent to the observer who dees

not Inow the forage, for there may be a good or even luxuriant

stand of unpalatable species taklng the plaoe of better forage tha,t
has succambed as a result of grazing.

Injury to coniferous reproduction varies directly with the grazing
intensity, and if there is abundance of forage suitable to the stock
using the range there will be little damage to the timber repro-
duction.

The necessity of lmowmg plants poisonous to stock is evident.
Even with the present means for dissemination of knowledge, there
is still touch need of -education along these lines. On, the other
" hand, accurate knowledge concerning the identity of our. native
porsonous plants is still meager. Undoubtedly many cases of poison-
ing on.the range could have been averted had the toxic character

of the plants responsible been recognized. For example, Zygadenus

is often confused with grass or harmless liliaceous plants, or sheep
* are turned on to fruiting lupine.: There is, undoubtedly, in some
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places. a. “aste of harmless wmbellifer foed because of the rather
widespread feeling that all these plants are poisonous. In fact, af
Teast ome case bas arisen where a valuable forage plant, mistaken for.
poison ‘hemlock (Ciouta sp.), was partly eradicated from a range,
thus setually lowering the grazing capacity. of the range in guestion.

For efficiency in the nse of ranges it is not sufficient that s reason-
able familiarity with the range species and their requiremenis be
the exelusive possession of a relatively spasll group of men. Such
information should be in such form as to be available te a};l persons
in any way concerned in the use of the ranges.

The present system of plant collection, with 1dentLﬁcatacm at
Washington by uniferm, competent authority, and annotated report
to the collector, has heen probably the best means of familiarizing
forest officers and stockmen with the identity, forage valme, and
requirements of the plants producing the forage crop on their respee-
tive National Forests. The main advantages of this system are:

1. A permanent record, always available for reference, Is obtaimed in fhe
specimens collected; and in the herharia thus started forest officers ang per-
mittees have a constant means of authentic comparison for plants about whose
identity they may be in doubt.

2. Accurate determination ¢an be made ¢f auy plant which may be collected.

3. The identifications and momerclature are uniform, so that the mames for
the same speckes are the seme, regardless of the district in which the plaots nre
qollected.

In the identification of plsnts by batamsts much importance is
given to the so-called type specimen, that being the specimen om
which the originmal description was based, very ofben the first speci-
men collected, It 1s sometimes impossible to tell positively whether
2 plant hos besn correctly identified until it has been compared witk
the type specimen; and, in the determination of plants, it is essential
to have a herbarium of authentic specimens for purposes of com-
parison, because at best book deseriptions ave of little value to other
than trained botanists. In a simifaxr way small herbaria instituted
on the National Forests form a permanent record of the local flora
and farpish a constant means of awthentic comparison with the plants
the officers may encounter in their work,

An added advantage in having all the plants identified in Wash-
ington is that the bemefit is obtained of the expert knowledge of a
Iurge number of specialists in the various groups of plant life.

Many of the ranges where plant collections are made are umder
different methods of management from those employed iu the past;
consequently more or less change in the vegetative cover is. taking
place. In cases of seriously owergrazed ranges there may be an
entire change in the local flora, or even a series of stceessive changes,
as the range is gradually restored to its pristine condition. A plan}
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collected to-day, therefore, with notes on its abundance and value;
or lack of value, may prove to be an important record 30 years hence,
when the species is no longer to be found on the range in guestion.

In other words, without that specimen to fall back on one might not .

be sure in future years that certain definite changes of vegetation had
taken place,

A plan,t specimen represents g not inconsiderable investment When
the various processes througl which it must go are taken into :tt:
count, viz, collection, pressing, annotation, preparation for transmis-

slon, transportation, numbering, and arcangement in Washingtony

identification, recording and reporting, preparation and mounting

for the herbarium, and fuxnigation or other protection from insects

when in the herbarium. Attention to certain detsils in connection
with the collection of the plants will tend to produce a maximum
of beneficial resulis with a minimum of ultimate expense. A poor.
specimen may cost practically the same as a good one, yet there is. &
great différence in the value of the two as records,

SUGGESTIONS FOR THE COLLECTION OF RANGE PLANT SPECI-
MENS ON NATIONAL FORESTS.

SELECTYON OF SPECIMENS.

The plants should be collected during their flowering or fruiting’
stage; and, wherever practicable, the whole plant should be collected.

. As the sheets for mounting the specimens are 113 by 16% inches, all
specimens shonld come within these limits, If the plant is too large
to be preserved in its normal position, it should, if possible, be bént,
preferably in A, N, or M shape, to bring it within the proper dimen-
sions. If thé plant is foo large to preserve in its entirety, representas

tive portions will bave to be selected. It is offen desirable, espe-:

cially with grasses, to hold the corners securely, when bent and
placed in the press, by means of small pieces of cardboard in each of
which 2 slit about an inch or two long has been.made, Grasses
should not be bent at the “ nodes” or joints.

A: plant specimen, to be complete, should inclnde not only repre-

sentative portions of the parts above ground, but also enough of the
underground. parts to indicate clearly the character of the root sys-
tem. It is often impossible to obtain all these: parts in a single

specimen, so two or more specimens should be collected when neces- .

‘sary. When this is done, care should be taken to see that these sev-
eral portions are kept together in the collection and that they reseive

but one number, or, preferably, that they be placed in tbe same

folder. Compleve specimens are often necessary for certain identifi-
cation and are. always desirable from the purely educational stand-
point, Many . specimens are unidentifiable specifically because, al-
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though in flower or in fruit, they lack stem leaves, basal leaves, or
roots. Numerous plants; including the great majority of sedges and’
rushes, as well as a large namber of borages, crucifers (mustards),
umbellifers (parsnips), and other plants, are unidentifiable, at least
as to species, without mature fruits. Whenever practicable, both
flowering and fruitipg specimens of leguminous plants, especially
Jupines and loco weeds, shonld be submitted. The identification of
lupines and loco weeds is often difficult, and the presence of beth
flowers and pods is sometimes necessary -for certain determination.
Many others, for example, Ceanothus, are unidentifiable without
leaves, and a few, such as water hemlocks {Cicusa) and larkspurs,
are more ot less uependent on roots for their certain determination.

- In collecting specimens of trees and shrubs, the sprays selected
should represent the common leaf and fruit forms. With tree speci-
mens small squares of the bark should be obtained whenever conven-
ient; 2 to 4 inches square is sufficiently larg\e.

All carth should be removed from the roots of speclmens before
they are placed in the plant press. If the plant is.collected in o wet
site, the xoots can readily be washed off. If the plant grows in a dry
situation, the earth can readily be removed from the roots by tap-
ping them gently on the boot heel. Loose soil and grit in the folder,
which is inevitable when the roots are not properly cleaned, will
work into the specimen and not only remder it unsightly, but will
often so seriously injure the more delicate structures that identifica-
tion is made difficult, or even impossible. All plants should be col-
lected in triplieate or quadruplicate,

METHOD OF DRYING.

It i% necessary to press the plant specimens so that the parts will
be flat instead of curled up when dry, otherwise they will be worthless
for a permanent record, and either absolutely nnidentifiable or else
identifiable with difficuity.

The specimens should be placed between folded sheets of plain ab-
sorptive paper, preferably the thin white containing sheets known as
species folders, It is desirable that the standardized species folder,
163 by 28 inches, be used for this purpose, as a standard size and
quality facilitate handling. If it is necessary to use folded news-
. papers in the field, the plants shonld be transferred to a folder with-
out printed or written matter; otherwise, each folder will have to be
looked over carefully for possible notes before it can be discarded;
~ and, besides, it is difficult to number such sheets or write the name of

the plant on them and have such data stand out clearly, When the
plants are ready for pressing, the sheets containing them should be
piled alternately with sheets of blotting paper and placed between
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~hoards or in .a -wicker press and subjected to & pressure of 45 to
65 pounds; this ds usually applied by tightly drawn straps or by a
weight,-not heavy enough to crush the tender parts of the green
specimens, yet not so light as to allow the leaves to wrinkle in dry-
ing. Stems, roots, and other parts more than a quarter of an inch
in thickness should be thinned on the back with 2 knife before press-
ing. The blotters should be changed each day, well-dried ones being
substituted ; this is necessary, of course, to prevent molding and
blackening. In most cases, except, perhaps, with fleshy or woody
plants, the speamens wﬂl be thoroughly pressed and dried in about
a weelk,
NUMBERING.

- The specimens should be numbered consecutively. It is desirable
that the collector should not -duplicate bhis numbers by beginning
each season with No. 1, but that he should have his numbers contin-
uous from year to year.,” Many forest collections sent in for identifi-
cation contain gpecimens of several collectors, and in this way dupli-
cations of numbers often arise. The duplication of numbers, with
the impossibility of distinguishing between them, rendevs o report
on the collection without the return of the specimnens valueless. All
joi:;t collections, therefore, sent in as one collection from a Forest,
and in which the collectors’ numbers more or less overlap, should
either have the collectors” numbers modified (by a preﬁxed initial
or in some other way) or else be given forest numbers in addition to
the collectors’ nummbers. Otherwise, when a report on the collection
is received from Washington misunderstanding is bound to ensue.

NOTES.
. FORMS.

System in collecting notes and expedition in examining them are
greatly aided by the adoption of a form for this purpoese. Futher-
more, such a form makes the rost valuable kind of herbarium slip
for mounting with the specimens. These considerations have led to
the adoption by the Forest Service of Form.767, and this' form,
properly filled out, should accompany all- range-plant speczmens sub-
mitted for identification.

Data should not be recorded on the back of the form, as ot only
are they apt to escape notice extirely, but they will be completely
hidden when the form is pasted on the mounting sheet. .As the form

i intended- for a permanent record, it is essential that the data be

legible, and it is desirable that the appearance should be neat; there-
“fore typewriting or pen and ink is preferable to pencil, as a hard
penctl will make the record faint and a soft one wiil make a vecord
which is very apt to blur badly, especially when the form is being
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pasted. In preparing duplicate or multiple forms care should bs
exercised to see that the forms carboned or otherwise duplicated are
properly centered, for if thiz preczution is neglected the data on the
copies will be wrongly lined.
The forms should preferably be placed leose in their appropriate.
species folders or fastened by clips thereto, so that they may readily
be removed for subsequent attachment to the mounting sheet.

ADDITIONXE DATA.

If more notes are obtained than can be conveniently placed on
Form 767, such data should be written separately, preferably in
single-spaced, short-lined typewriting axd on one side ouly of a good
quality of white paper, in order that such information may be filed
permanently on the mounting sheet with the speciimen itself and
Form 767. If the data are too extensive for this, they shonld be
written on white cards 4 by 6 inches, notes for only one species on 2
glven card. '

: ' PLANT CATATOGUE.

The use of a plant catalogue, wlile no longer mandatory since the
adoption of Form 767, offers many advantages and is to be encour-
aged. "Many Forest Service collectors make their plant notés in the
field in the notebook designated “ Plant Catalogue,” and their Forus
767 are made up in the office from these plant-eatalogue notes.

The plant catalogue should eontain as soueh of the following data
as it is possible to eollect, especially in the case of valuable and abun-

dant plants:
1, Collector’s number. 7. Dates when flower stalks are sent
2, Botanical name. ap.
3. Commeon or loegl pame. 8. Dates when seeds mature, dissemi-
4, Date of co]lectiqn. nate, and germninate."
5. Exact location. 9. Seed habits—yprolific or weak,
8. Habitat, 10. Bistribetion and abundance,
(@} Altitude. 11. Palatability to various classes of
(b) Kind of soil. = - Stock and period grazed.
(e) Moisture conditions, 12, Any striking characteristics.
(d) Slope and exposure. 13. Remarks as {o managernent, .
(e) Forage type with its forage
density.

{fy Asseciated specien,
IDBNTIFICATION OF THE SPECIMENS.

The reasons. for uniform identification of all plants in Washington
were presented on page 90. These determinations are mude by ex-
- perts of the United States Department of Agriculture. Many of the -
plants, such as grasses, sedges, rushes, willows, hawthorns, lupines,
currants, and heaths, go to speeialists. TFurthermore, plants from
particular regions, such as Utah, New Mexico, and the Blue Mountain
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district of Oregon, are identified, or at least check-identified, by the
authors or prospective authors of floras of those localities, who are
botanieal authorities for those regions.

REPORTING ON THEB COLLEC‘!’IONS

In repoztmg on a collection. from Washmgton a list will be fur-.

nished of the identifications as detérmined by the experts, arranged
alphabetically according to four groups; viz, grasses; gragslike pla.nts
(mostly sedges and rushes), nongrasslike plants (exclusive of trees
and shrubs), i. e., herbs or weeds, and trees and shrubs, 3
So far as possible, economic notes for the species in the collection
will also be furnished. - Notes for the grasses are available in printed
form. ‘The notes collated in Washington cover the following points:
Range, botanical description, habitat, periods of flowering and of
seed digsereination, reproduction, and forage value, While every
care is taken to have these nofes accurate and helpful, it is obviously
imposgible for any one man, or even group of men, in Washington,
from personal observation or research, to know the habitg and values
of all the species comprising the forage crop of so vast a region as
that covered by the National Forésts. Such knowledge is necessarily
cumulative, the product of the observations of many men ia many
fields; its attainment will necessitaté the cooperation of. thc entxre
field force of the Fo:-est Seruce .

.MOUN'I'ING ?OR THE HERBARIUML.

Plant specimens are most convenient for reference when monnted
and systematically filed in & herbarium.

Specimens are mounted by fastening them securely to white card-
bhoard or linen-ledger mounting sheets. Some prefer to glue the
specimen to the mounting sheet. This method has the advantage of
expedmon and cheapness, but it causes more or less injury to. the
specimen, and the specimen can not be removed nor remounted, as

is. not infrequently desirable, without great diffienity. and Wi-t}wut .

injury. The more satisfactory, though somewhat more expensive,
way of mountmg is to use marrow strips of adhesive tape, prefer-
ably surgeon’s isinglass plaster {on s:llk) Thick ind heavy mounts,
such as woody specimens, may require sewing, or, if desired, the use
of fine copper mounting wire, o make them secure. Care should
be talken to see that the ends of the specimens are rigid; and, in
the case of twigs and stalks, which, unless properly mounted, are
easily pried off or broken in handling, the mounting plaster should
be placed close to the cut or broken end of the specimen. The
mounting plaster should always be placed at right angles to the
stem or other part mounted and be of proportionate widih ; it should
be pressed firmly to the mounting-sheet surface until complete atiach-

ment is assured. Curved botanical foreeps or tweezers for exerting
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pressure on the mounting plaster in mounting will be found superior
to the unaided fingers. Flowers or other parts essential to identifi~
cation should not be hidden by the mounting -plaster. -

- Small loose material, such as fruits, seeds, and leaves, which may
be needed for further study, should be inclosed in a small envelope
in such a way as to be conveniently opened, in some corner of the
mounting sheet. - .

Plant speclmcns for Washington should not be mounted.

ADDITIONAL REFERENCES USEFUL IN NATIONAL FOREST
RANGE PLANT STUDIES. (ARRANGED CHRONOLOGICALLY.)

I. TAXONOMIC.

Watson, {and others). Botany (of the King Ixpedition), Report of the
U. 8. Geolovlcal Exploration of the l‘urueth Parallel, vol, 5, Professional
Papers of the Engineer Department, U, S, Army, 18, 1871,

Brewer, W. H., Watson, 8., and Gray, A. Botany (of Callfornia), Geoioglcﬂl
Sarvey of Cahfomia vol, 1-2. ‘Cambridge, Mass., University Press, 1376-80.

Rothrock, J. T. (and otl'kcl's) Botany {of the Wheeler Suarvey). Report apon
U s, Geograph_ica.l Survers West of the 100th Meridinn, vol. ¢, Engineer De-
partment, U, 8. Army, 1873,

Coulter, J. M. Botany of Western Texas, Contribations from the U. 8, National
Herbarium, vol. 2, 18914,

Rydbverg, D. A. Catrlogne of the ¥lora of Montana and the Yellowstone Na-
tional Park, New York Botanical Girden, Memoirs, vol. 1, 1900,

Piper, C. V.. Flora of the State of Washington, Contnbutwns from the T, 8.
National Herbarium, vol, 11, 1606,

Rydberg, P. A. Flora of Colot'ado Colorado Agricultural Bxperiment. Station,
Bulletin 160, 1908.

Wooton, E. O., and Standley, . C. ﬂom of New Blexico. Contributions from
the U. 8, Nat!onﬂ Herbarium, vol. 19, 1915.

Sampgon, Arthur W, Im‘pot'tzmt I'zange Plants. U, 8, Department of Agricul-
ture, Bulletin 543, 1017,

. ECONOMIXC.

Nealley, G. C.,, and Tracy, 8. M. Grasses of the Arid Districts T. 8. Division
of Botany, Bulletin 6, 1888,

Vasey, G. The Agricultural Grasses and Forage Plants of the United States.
U. S. Divigion of Botany, Special Balletin, 1889.

Pammel, L. ©. Noies on the Grasses and Fom;,.,e DPlants of Yowa, Nebraska,
and Colorado. T. §. Diviston of Agrostology, Bulletin 9, 1897.

Willlams, F. A. A Xeport upon the Grasses and B‘orage Plunts and Forage
Conditions of the Eastern Rocky Mountain Region, Y. 8. Division of
Agrostology, Bulletin 12, 1898,

Nelson, A. The Red Desert of Wyoning and Its Forage Resources. U. 8.
Divislon of Agrostology, Bulletin 13, 1868,

Smith, J. G. Fodder and TForage FPlants, Exclnsive of the Grasses. T. 8.
Division of Agrostology, Bulletin 2, 1900, rev, ed.

Kennedy, . B, and Doten, 8. B, A Prelxminary Repott on the Summer
Ranges of Western Nevada Sheep, Nevada Agricultural Experiment Station,
Bulletin 51, 19041,

Sprageg, F. A, Torage Conditlons of Central Montana. Montana Agricultural
Experiment Station, Bulletin 38, 1002,

Griffiths, D, IForage Conditions and Preblems ln Eastern Washington, Enstern
Oregon, Northeastern California, and@ Northeastern Nevadia, U. 8. Bureau
of Plant Industry, Bulletin 38, 1903,

Mackie, W. W. The Valne of Oak Leaves for Forage, California Agricultural
DBxperiment Statlon, Bulletin 150, 1903.

Grifiiths, D, Range Investigations in Arizona. TU. 8, Bereau of Ilant In-

' dusu'y Bulletin 67, 1904, -

U. S. Forest Serviee, Office of Grazing Studies. Notes on National Forest
Range Plants, Part I, Grasses, 1914, -

Wooten, E. O, li‘uctors Affecting Range Management in New Mexieo. U, S.
Depm'tmeut of Agriculture, Bulletin 211, 1915,
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