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Abstract:

This study was conducted on two adjoining sheep allotments in the Bridget Range of the Gallatin
Rational Forest. A comparison of forage preference was made between a ewe and lamb band and a
yearling or "dry" band.

By use of a modification of the line interception method various grazed areas were sampled to
determine what the animals had been eating. All species of plants encountered on the transects were
recorded and a notation was made as to whether grazed or not. If grazed, the portions removed by
grazing were noted. Vegetational composition was also indicated by recording all species encountered.

The study has shown that a certain amount of preference is exercised by sheep in grazing. It has been
shown also that this preference is not necessarily in favor of the most abundant plants. Species
composition, as determined from the transects, ranked the types of forage according to abundance as
follows: grasses and grass-like plants, forbs, and then browse* Preference according to the type of
forage, however, was led by forbs followed by grass and then browse. This held true for both bands.

The most abundant plant encountered was California brome followed by elk sedge, sheep fescue,
slender wheatgtass, and pinegrass, respectively. Of these, slender wheatgrass was the first preference of
the ewe and lamb band, California brome and sheep fescue following. For the yearling band, sheep
fescue led with slender wheatgrass second and California brome thirds The four most abundant
palatable forbs for the yearling band were common dandelion, pale agoseris, northwest cinque-foil, and
lupine. Their order of preference for the ewe and lamb band was common dandelion, pale agoseris,
northwest cinquefoil, and heartleaf arnica. Although encountered less frequently the preference for
thickstem aster was high for both bands.

Browse preference was difficult to determine as the area had few shrubs on it. Snowberry appeared to
be one of the more preferred plants, especially for the ewe and lamb band. Douglas fir was preferred to
some extent by the ewe and lamb band also.

The average use by lines together with its standard deviation has been computed for some of, the more
preferred or abundant plants. The standard deviations were so large as to render the average use figure
of little value as an exact measurement of preference. This was the extent of the statistical analysis
made of the study. However, it was sufficient to show the extreme variability of utilisation of the same
plant on different transects.
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This study was ecnducted on two adjoinlng sheep dllotments
in the Bridger Bange of the Gallatln National Foresta A cofns
parison of fox'age prefei‘enae wa's mdde between a ewe and lamb
band and a yearling or nary" band, y |
, By'use of a modification of the 1ine 1ntercept10n.methaé
various grazed areas were sampled to determine what the ani~
mals had beem-eatlngn All species of plants encountered on
the traﬂseets were recorded ahd a notatlon was made as to
whether graZGd or nots it grazed? the portians removed by
grazing were noted, Vegetatlonal composition was also indi-

. eated by. recording all species encountereds |

The study has shown tﬁat‘a cerbain am@untxaflﬁrefergnee

is exercised by sheep in grazlnga It has been shown also f

that this preferenae 18 not necessarily in faveor of the 1O8t

abundant plantsa Specles 60m9031t10ﬂ9 as determined from the

transects, ranked the. types of forage acgpréing to abundance

as followst grasses and gfras"s«-like Piaﬂit:ﬁg‘ forbs, and then
browse. Preferenée accmrdlng to the type ox forage; however,

'.was 1ed by forbs follewed by grags and then brwwsea This held

true fer both bandsa

The most abundant plant encoantered was California prone
‘fml'llqwed by elk sadae, sheep fgs,cu_eg slender wheatgrassy and
pinegrasss respecbivelys Of these; slender wheatgrass was the

~ first p?eference of the ewe and lamb bandy Galifornia. brome
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L and sheep fesecue following. For the yearling band, sheep
fescue led with slender wheatgrass second and Galifornia. .
bromie thirds C D B

" The four most abundant palatable forbs for'ihe Yéarlﬁﬂg
band were columon dandelion, pale agQSGTng northwest elnque*
f0119 and lupine, Their order of preference for the ewe and
~ lamb band was common dandelions pale agaserlsg northwest cine
qﬁefﬁil§ and heartleaf arnica, Althaugh encountered less
'fﬁ@qﬂemﬁiy_the preference for thickstem aster was nigh for
'beth,bandsg ' '

Brbwse preferenee WHS dlfficult to ﬁetermine as the area
* had few shrubs on it, Snowberry appeared to be one of the
. more preferred plant89 espaclally for the ewe and 1amb bands
Douglas fir was preferred to some extent by the ewe and lamb
band alsoy "

The average use by lines zegethﬁr with ite standard de«~ “
viation has been ‘computed for some of the more preferred oy |
-abﬁnéant’piagﬁs§ The standard éevigﬁiohg weye so large as
to render the average use figure of 1ittle value as an exact
" measurement of preferences This was the extent of the stabise
tieal analysis made of the studys However, it was sufficieht
to show.thé extreme varigbility of utiliz&%ioﬁ of the same

plant on different transectss




5
o ZINTRODUCTION

Wany thousands of acres of range land in the West are
gragzed by sheeps This praetice‘eontributes greatly to the .
income of the regiann The importance of these animals to the
economy of the West has caused much im#es#igatiana;'wark ﬁp be
done in an effort to detémmine which'féédéé feeéing‘praéhiaesé
and systems_ef'manégememt can_prodnee‘the mgsé 5uece§sful lopg@
term range o@erationﬁ Most of these studies have had one fune
damental problem to cope ﬁith; the problem of what the anihals
obtain from'the native range fe:agegn.Aﬂfactp: of primary ime
h‘pcrtaaée in this deiefmiuation&thgéé%cre} is a knowledge cf
the forage preference of the animal, The aim of this p:ojeét
was, consequently, to determine what this preference might be
on summer forest ranges >

“‘previous research (5, 12, 16) has 1nd1cated that as sheep
graze over the range they de ﬂ@t forage indiserxminantlyg but
%1sp1ay a rather definite cheice as to both speeies and portiens
consumed? This characteristie of econsciously seleeting certain
plants over others indirectly creates one of the livestoek igm-
dustry's greatest problemgwfthe proper degree of foragevunﬁil~
igation? It eén readily be seen that as the mo&g palaﬁable‘.
plants are grazed5 modifying in some respects thei:‘pbysiolpg*
ieal funqﬁions%ﬁthg less palaﬁable:enﬁs are thereby bensfiﬁed»
by.ha&ing thé aégree of competition decreased, If the g:azing

use does not become too intense on the preferred plants, no




haym is doney and the plants.willAqanﬁihua te repreduce and
thriveé If on the other hand, the plants become too intensely
grazedy they will fail to repre&uce in sufflcient numbers to-
maintaln their pesition 1n the plant gemmuni%y am§ Will‘eV@nﬁ
tually be replacéd by less palatable plants, Tﬁis generally . .
eongtitutes a decrease in the carrying capag¢ity of the %aﬂge%r
which is a situation that stockmen ¢an ill afferd, -
Forage preference has been determlned argely fr@m obser~
vations by persons eclosely connected with grazing management¢
There is relatively 1ittle anfermat;Qn on forage p@eﬁgr@pee
based upon detéilad,and'aﬁegrate mgasmwemenﬁsy'd@a pwﬁm§$iiy |
to thelléck of an adeéuafé éampling meﬁha& Whiéhtéan ﬁakh'into
aceount all of the various interrelatiemsh;ps that e31st be~
~ tween the environment¢ bhe vegetation, and the animals thems
selves# Another faetervaf impartanee is that information Gbe.
ﬁained 1n Qne 1ocality will n@t necessarily held hr e foz anm

other localityﬁ
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_ PREVIOUS S MORE
~ Japdine and Anderson (12) ave menﬁimned that sheep pre=
Ffer forbg while horses and cattle prefer grassesg This hasg
been borne out by Stoddart and Smith (16) in a more recent
‘publieation: .Boraﬁ (10}, while studying the‘grazing habits

of ewes and lambs on summe;y forest range found thaﬁ the ewes

spent more time grazing grasses and forbs than aid their 1ambsg

. however, the lambs sperit more than an hour more time each day
 grazing browse plants'thén did their mmtherﬁg

. Several methods have been devised that readily make theme

selves usefnl in preference determination, Stapled@ﬁ.and_aones

(15) used a "before and after! method to check 'utii.izamén
wherein plots Were clipped and weighed both befcre and axter
grazing an@ the difference abiributed %o grazing, Beruldsen
and Yorgan ’€2) usi%g & similar method found 1t possibie to
e;timate the amount removed by a single determinatien if a good
growth of herbage was present, This grogedure'was,m¢§i£ied by'
Cassady (4) when he c¢lipped a ﬂumber:ef plant pef?iéﬁs of the
prifcipal forage species and cbtaimgﬁ.gg'averagg?weight.ﬁoth
‘before‘and after grazing, The difference in the weight was

- attributed to utilizabibm by the_she§?¢‘"amok; Harris, and
stoddart (6) have elaborated upen Cassedy's work by devising a
method whereby randomly enﬂountéfeé plants have portiahs'elipm'
ped and chemieally analyzgd pefore and a%ter_gﬁaziﬁg to deter~

mine the nutritive.eontént of the range forage;. With this
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method it could be assumed that on a properly grazed range
the degree of utilization of the various plants indica%ed pres+
fevence, | R | - |

Cory (7) suggested a method of determining forage prefer~
ence by establishlng permanent quadrats over the range amd not«
ing any chenges in the vegetatmon over a perlad @f year54 ,
While apparently giving reliable results, the length of time
involved usually precludes its use, | - |

Yound, et al (18) made determinatiens of utilization by
counting leaves and measuring current livestem before and after
grazing on sheep range in the cut-over western white pine areas
of Xdahoﬁ The wutilization values obtained were fairly consiste
enﬁ from year to year, showzng that certain 5pecie$ were defin»
itely preferred by the sheep. Alth@ugh variocus b:owse plants
.appeareq to make up most of thelr diet; mbuntaiﬁ brome and elk
sedgé were also quite heavily utilized by.the animals.

A botanieal analysis ef.stomach conbents was attempted by
Norris (13) to determine its feaslbility im ?raferénge studies,
Differences in the digestibiliﬁy Qf_ﬁhelfgrage and‘ip the A
gestive ahi&ities of the various sheep created wide variability
between the ration consumed and the material foupﬁ Upon exams
inimg the céntents of the'st@machs; ‘Eelcalgulate the mean
grass consumption per day for sheep on pastufe; WO@émaﬁ;.Evansy
and Eden (17) used a system Whefeby the weight of feeés.VOided

cach day was determined by independent digestion trlals on
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" other similar sheep the digestlblllty of the herbage was ob-
taznedﬁ This made it pwsslb&e fmm the weight of dry matter
consumed each day to bo camputed In m@st 1nstances this
mebhea would be teo expen51ve and ﬁime censuming far use with
‘ range Sﬂeep@ Esplm9 Greavesy and Stoddart (11) working with
winter range plants developed a system wherein they mulbie
plied speeies composition by the pé?aen@agesiof gach s?écieg
copsumed at the enﬂﬂgf thie seasons This method is obviously -
too gemeral for most sclentific study, although it does give -
an indication of the amount of forage ¢onsumed%

Certaln pertions of plants are more highly prafeﬂreé by
sheep than others aceording to c@ﬂkg Oooky and Harris (5)s
Throughouﬁ their studyg leayes averaged a greater percentage
.utllization by weight ‘than stemss Although grass made up a
larger percentage of forage Dreduced, 15 ranked second in the
diet of sheepy ferbs making up the largest percentage of dietﬁ
Davies (9) found that the stage of growth has an effect Upou
palatability. of pastnre.plants for sheepy The yeunger nore
sueclent planbs were preferred ove¢ mature plants and in young

plants leaves were preferred to steémse Beaumont, &t al (1}
working with dairy eattle found thu% there 15 little diserimn
ination shownvbetween‘varlous kinds of pasture grasses when o
ﬁwc to four inches:in height, hOWéVer; stage of growth became
o factor when grass beeomes tallery In a study pf_érazing

habits of cattle, Culley (8), found thet some southwestern
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range plants wére gragzed mather"uﬁifﬁrmiyfﬁhroughgut the year,
while others Were subject teo seaSOnal dlfferencesq o |
In a trial of co01 and warm season«pasﬁure grasses, Rogler
El(14) found thaﬁ eattble dlsplayed a ﬁefanite taste preferenee |
" for certain grasses yather than.a preferenee due to the mechan-

ieal condition bf,the'planhs@
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~RIPTIGN QF ABEBA -

The eXperiment was perfmrmed in an area Whlqh 1s lecated
for the most part on two adgoining sheep allotments on ﬁhe
Bridger Range of the ﬁallatin National F@rest°. Approxima%ely
Pifteen SGQtl@ﬂS ef dand make up these twe allotments whi¢h .

- are referred 0 by name as the Jackson Creek- and the Spring
Cieek allotments, - ' | o

The range is rather rough and has a general sauthern exe
‘posure with fairly steep slopes,  The elevation ranges Prom
. approximately 5,200 feet at the south edge where5Jacksan greek
leaves the forest to approximately 7%4@6 Teet éeuthwof the
Bengtail Ranger Station on the northern edge of the allotments.
The area makeé up the headwaters éf séVeral stream, Fleshman '
Oreek is a small stream that heads on-the eastern watershed and
~ flows southeast into the Yellowstone Ri%gr at Livingston,
Jackson Creek heads on the area and flows southwest anﬂfthen
west until it farms the Bast Gallatin Rivers .$prihg Creek -and
Stone Creek make up the western watershed and eventually flcw
into Bridger Creek which in turn flows inte the Hast Gallatin
Rlver, A portien of the ailotménts; largely unavaiiable for -
grazing, lies on the upper headwaters. of Willow Creek whieh
flows eastward into the Shields River a short dlstange north
of where that river flows into the Yellowstones From this
degcription, one can see that the area forms a divide from

which part of the water flows'wéstérly into the Bast Gallatin
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River and the remainder flows egsﬁward~ta the‘Ygllewstaﬁe
River, S o

The 5011 of - the area 159 for the most part9 of & sandy
.texture Wlth sandstone oatcrops formlng ratber rugged escarpw
ments at the eytreme head of Jackson Creek ﬁb@ve these one
finds gravel-capped Tidg65§ There are many sliﬁe»roek slopes
in the area, The stream bottoms are eempesed of a well érain~
ed9 fairly deep silt loams | '
_ The area is predominantly a timber type9 but produces
very little merchantable saw timber. _The pr@dominant.speeies
being Douglas fifg‘Eggudot§2g§ t§gi£@;ia* aﬁ&_lodgepolé'pimeg
E@g@g gontorta. The @pan;parks'aha neadows at the wedium elex
vatiOns'areﬂcémpeéeﬂ of a grass-weed type with g@aéses éeming
ating. This type is malnly a bromegrass»bluegrass—glnauefoil
ecommunity. On the higher unblmbered portlans of the rangey
the type is predamlnanply grassg pranelpally a sheep fescuep
bromegrass community s The valley ‘botboms are mainly a %xmmthv«
brome communilty. There is very llttle shrubby vegetatlon on
elther allotmenia Big sagebrushg A&&g@i@i@ ;g;gggﬁggg, is-

present in scattered stdnds and ig probably the mast abundant

thubo 4 few scattered elumps of mountaln balm,vf * A
velunxinus ara occasianally eﬁcaunteredg but compose enly a

b&ﬁ%ﬁ#dﬁ«hw*ﬂﬁ#bvbwM#&ﬁ-ﬂwbﬁqwﬁhwmﬂ

s Both techn1Cu1 and COMMON names will be’ glven the first
time’ eneountered thereafter only the common name Wlll
be used, BSee Apnendlx'A¢ :
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very small percentage of the total vegetation.

Figure 1
Open park, typical of the area, before grazing.

Several transects were studied soon after leaving the
forest allotments. These transects have been included with
the others in the study because of the close similarity be-
tween these areas and the adjacent forest lands.

Climatological data is not available for the specific
area. Data from Bozeman, approximately sixteen air miles
southwest gives the mean annual precipitation as 17.39 1inches
with 36.5 percent of the total falling in the winter months
of October, November, December, January, February, and Tarch.
The mean frost-free period is 115 days for the Bozeman station.
The weather for 1948 as recorded at Bozeman does not appear to
differ greatly from previous years. It was generally believed
by people well acquainted with the study area, that the Tirst

thirty days on the allotments were considerably cooler than
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-%he‘aVefageg and also that there was a greatdr frequeney of
ralnfall: during that periods The weather records &t Bozeman
do not bear this oub, bu%‘variations such as this are ¢ommon
in the mountain areas due to elevatloaal and topegraphlcal
' influencesq .

Approximately eleven air miles southeast of the allote
ments is Livingston, the only other sta‘hion in the vicm:.‘by
where weather records are takanu L1V1ngst0n has a mean froste
free period of 127 days., The mean annual pxeelpataﬁlon is
14467 inches with 3143 percent of 4t falling in the’ wiﬁ'bé,i?
months of Octobery November, December, January% Febrnary§ and
Varchs Although semewhat nearer the experimental areay the
-Livingstoﬂ'sta%ion; because of its location on the plains easf
of the mounfi;amss daes not nge as acaurate a p1cture of the

climate of the study area as does Bozemann
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. were studied,
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EXPERINENTAL PROCEDURE

The forage preferences of two different bands of sheep

One band was aqmpOSéd of 1;03@‘ewes Withilambs

at side, and the other was made ﬁp‘ef'745 feaéEiﬁg §§és'pius

165 older "dryhs ewes, making a total of 910 head for the

band, Each band was tnder the control of a nerder and the

"onerpight bed-ground" system of management as desgribed by

- §hoddart and S@ith (16) was used during the time spent on the

forest,
ert any form of centrel over either bandg sampling was dcne
wherever the animals had prevloasly grazedb The sheep were .
never directed to any speeial location for the purpose of this
study . L 4 L
Before sampling, it wag necessary for the inveéﬁgga#prvto
confer with the herder to determine what areas had been grazed
previously. In most instances areas to be sampled were sel-
ected from those wﬁieh had been exposed to grazing aaiméls
twice. It was difficult to detemine the lemgth of time the
sheep spent grazing an areaé h@wéver; it was gemerally less
than half a day, dﬁe to the fact that during the middle of the
day they'would Ushade-up® and generallyvmove onto appther area

in late afternoons If this was not done and the sheep grazed

£ 4

Ll I I T T A

* "Dry" ewes are ewes that are not raising lambs this
yeale. S e

A

Sinee it was no%'p@ssible for the investigater t0 eXe
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the same area In the afternoon as in the morning, the area
was considered grazed twice. It was necessary, in some cases,
for the investigator to make a preliminary reconnaisance of
the area and by visual appraisal of the number of plants
grazed decide whether sufficient grazing intensity had been
attained to justify sampling. In selecting these sampling
areas an effort was made to avoid areas where considerable
grazing or trampling damage had occurred, as it was believed
that in these instances some plants might be taken that ordin-
arily would not be preferred. The limitations of this study
did not permit the study of special conditions such as pre-

ference near bedgrounds, trampled areas, or overgrazed areas.

Figure 2
Mountain meadow, used as bederound.

The method originally planned for use in this study was
a modification of that described by Cook, Harris, and Stoddart

(6). Upon fTield trial, however, it was discarded in favor of
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the . 1ine transects There were several reasons faﬁ this,
Flrstg thare is dlffinulhy in kn@wzng which plant to select
at the point of the tos in vegetatlon of high density suéh as
that on mugh of the allotmentss See@adglequipmenﬁ and faeil%
ities for work of this nature wéye not avgi;abﬂeq 4 trangpors
tation problem was also involved as a1l supplies had to be
packed In én horseback, Thirég the faet that né chemieal
analysis was te be made of the collected matéria;'made'thé _
method appear quite elaborate for use in this studys |

A modification of the line inter¢eption métheod gs deseribe
ed by Canfleld (3) was the methed empleyed in samplings The
line vsed was composed of one hundred feet of aattcn sasha@rd

with a steel @in.attached at each end, This line wag'extended

a nnmber of timeés over eaeh area Stﬁdl&éa ‘Pata was reﬂorded

frem twenty transecﬁs with this 1ength of line during the first
part of the studys Them the line was br&ken.mnt@‘aight sectié

ions, each marked by a knot at twelve and one<half feet intere

valsy The remainder of the transeets ﬁere,tage%:by sanpling
altermate sections, mhistshqrtaned the length of timé né¢esw 
sary to sample a line transect and maée"ppsﬁib;e more :éplie‘
cations per area without teo great loss ih‘sampligg adequaey
The lines were run in such a mapmer as it'was thought would
best sample vegetational he%efogeneityg '1n m9s% cases this
meant that the Iines were run up hilly It was also desired

te use a set pabtern in locabing lines en eagh area in order
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to eliminate personal bias, Therefore, for each study area
a base liﬁe:waé est&bl&shéd; géneraliy running ﬁp hill and
additional lines were‘ruh‘paréllel té this base line, The
sampling aréas were of various sizes and shapes amd§iéhéfefgrgg
each area had a different pattern of lines. It was discovered
quite early in the study that locating transects under dense
timber was of little yalues die to thé f&at'that‘Very_few '
grazed plan%s were encountered and in'saﬁe'caseg; none atb
élla This made it necessary for the tran$e¢%s to be loeated
in the more open portions of the range; such as parks§ meadewsg
open ridgesy and other timberlesq or m@ﬁerately timbereﬂ arsass

Data recarded for each tranSee% involyed was first, a

.ﬁopographic desarlptlen.cf the sample area; segonds; frequency
and abundanee of each,speeieé of plant on the txanﬂﬁe%A third;
whethe:r the plant was grazed or nots fsurthg what portions of
the plant were takan¢ if grazeds end fifthy any pertinant rEw~
marks as to characteristics that could affeet its palatabil»
ity such as %rampling damage s the presence of evgob; shtage
of growth, or other characteristiecs. Nc'measurameﬂts were
made of‘stuﬁbie height or leﬁgth of inierceptg- Qhaﬁhér-or
not a plant was‘grazed was ﬁeﬁermineﬁ by visual peweeptiah '
of stemsg leaves, or flowers showilng evidence of being grageds
Grazing was evident if plants had portions removed reeentlyg
This was easily determined exeept in certain eases such as

elk - sedge, Garex Geyeri, in which the termlnal portimns of




' 8ppsy and Gregon.grapEg ﬁg@gg%g'wllw‘,ﬁ

2
the leaves dry up and break pff_eariy'in the season giving
it g grazed appearance. This is also trﬁé of ¢ertain browse

plants; Bobable among these is snowberry, Symphoricarpos -

Minute obsgervation

with the ald of hand lens, however, would im all cases be

‘sufficlent to determine whether or not a plant had been graze

ed., The freshness of the scar was the eriterion used in
these casesy

Data coneerning portions of plant removed by grézing wasg

‘recorded in severalleaﬁegﬁriesb namelyd all parts grazeds

flower or sesds (in the ¢ase of grasses), flower stalk or éegd
sﬁalké leaves, and leéaf tips A& plant recorded as "all parts"
grazed doéS‘noﬁ necessarily mean that the enﬁi:e piaﬁt was
-erappsd éff;-but rather that all of the varlous above~ground
porfions éf'%hﬁlpiant7have‘been grazed to some dogrees This -
category was most eften used with grassésg as in mahy insbahces
"gll parts?” werércrebped down to a eé@ﬂa;n.hgighg@l ?flong»or
seeds? recorded as grazed meant that these pértioﬁshwéré“asmw
pletely utilized: The ééﬁeg@rﬁ'ﬂflgwer stalk® waéfnsed'priﬁ
marily for gréasses %o 1ndicaﬁe that the seed or flower stalk
had been taken in preference to some @bher porilﬁﬁw K dls«

tinttion has been made 1n'this stuéy between the 1aaf and

léaf tip becsuse thls élff@rentiatlon eould give an indleatzen

of the quality of the aninalls diet (6) In order to deter»
mine into whlch.categary ‘the plant sh@uld be plaﬂed it was
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.negessary to compare the grazed.leaves %o other a&jaaemﬁ
ungraged 1‘-§a'xres gand in ome dases estimsde the -'ameur‘it'-méa
‘mevedﬁ Data of ‘tl”is"; ’sor'{: is availsble fo:f 1£‘ty«th;) 13.ne$ ‘
"buﬁ was emmtted fram the first nine llnes ﬁakemq'

In most eases only one ares was sampled ﬁallya This was
pfimar&ly due to the 1ength of btime required ﬁa &nalyze-éach
transect and to the dlstanee between the afeas¢ The ﬁnmbér

of transecfs within each area varied from one to &ixs The -
instanees in which only ene line fransect was sﬁudieﬁ per day
were not dlscarded, hawever9 as the investlgatar belleved

ﬁha% they were stmll a measurement of the animal#s;preference¢'»
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RESULES : -

Rangeme¢n have known fop some. time that a fmraging-sheep ‘
. prefers a rather varied diet (12; 16)s The present sﬁgdygéonﬁ
firmeg this faets | _ |

Although depieting the varied nature of a sheep's diet
on summer forest range this sﬁudy% wnfortungtelys doesg nqt
determine the aectual amounts consumed,  The method of Gﬁgol;;:;.
Harrls and Stoddart (6), the oniy practicable method for .such
a dete?minatiang was largely upsuitable due t¢ the reasens
given in the previgus seecbions |

| The velative preference for individual species was deter-

mined by~c0mparingg for each species, fheftotal mmmbef\encountﬁ
ered with the number grazeds These preferehces are tabula%éﬁ
Tor each band in Table I (a, aﬁd bs)+ Where there is a wide
range in numbers of plants ancaunteredg 1t is belleved that
'the most 1051&&1 comparison can be made when the plants are
'gréuped in elasses aecording to their abundances The plants
have therefore been grouped in this menner In nost cases
these érougs.have a spread of ﬁineteen@ ‘FOr ezample§ al;'
plants encountered betwecn twenty<one and - forty times. are
- plaged 1n & groups B -

of the thirty nive transec¢ts sampled on the Vearllng band
allotment, gTaSSeS ‘and grass+line plancs were bhe dominant
elass of vegetation, Weeds were dominant Gﬁ anly flve 1inesy

Browse was never so abundant as to be dominant on any transect
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TABLE Ia

Pereentage Preference by Classes
Yearling Band

. - . Number ' Percent
Class. . Plant. .. .. encogntered e SE,
311-630 Bromus marginabus 627 22,8
291-310  Carex Geyeri 292 113
211«230 Festuea ovina . 226 3263

191210  Agropyron trachyeaulum 200 8¢0
151«170 Potentilla gracilis 159 5345
131=150. Achillea lanulosa 145 047
poa Cambyl 139 3445

| Poa prateinisis 132 3943
111-130  Ageseris. glauca 115 6040
} Antepnaria spps - 119 4s2
91+110  Calamagrostis rubescens - 9299 65l
71«90 Arenaria .congesta g4 945
5170 Agropyren Smithii 61 279
Artemisia ludovieiana 65 - o

Tupinus Tlezuosus ’ 58 53e4

Phleum alpinum 55 2148

8tipa eolumbiana 69 2147

31«50 - dgropyrén spleatum 34 11,7
. Aster integrifeldus - 38 6342
Geranivm viscosnssnmum 38 21l

- Pod compressa . - 43 139

Bedum stenopetalum 42 o

Tarsxacupr officinalis 50 - 7040

1130 . Anaphaelis subalpinum ' 27 0

L Arpida eordifelia 0 ¢ 14 . 5040

Garex Spps 27 37

Cirsium spp« 16 5040
Hellanthus seaberrimus 12 58.3

Koeleria cristata 17 549

Melica specbabilis 13 38.5

Phletm pratense 12~ 58.3
Potentilla spps 16 375
Bymphorlcarpos spp. 17 1158

2410 Agropyron spps 6 83.3

: . Agrostis hiemalils 6 16,7

* Arniga spps 4 2569

- Artemisia trldeﬁtata 8

Astragallls spps 9 66&7
Balsameorrhiza szgltata % 3%@3

Cerastivm arvense
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TABLE Ia Gontinned

Qlags. ..

2-10

- Glrsium undulatum

Danthonia intermedia
Delphinium seopulérum
Blymus condensatus
Erythionium sppw
Festuca idahoensis
Hieracium Be¢ouleri
Juniperus eommunis
Yehonla repens

Melica bulbosa
Mertensia eiliata
Yonarda sppw
Muhlerbergia squarrosa
Perideridia Gairdneri

Phlox eaaescens

Pseudotsuga taxlfolia
Rudbeckia ogcidentalis
Senecio triangularis
Tragopogon pratensis
Urbica sppse

Aretitm spps

Bromus Spp.s

Cruciferae

‘Pimis conborta

Poa sppa

. Trixallum hybridum

&
9.
2,
7
&
2
7
b
6
A
3
3
7
2
6
.2
4
3
1
1
1
1

’Percenﬁ
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TABLE Ib

Percentage Preference by Olasses
BEwe and Lamb Band

o ' " L Number Pergent
CABEE e i BBE e EDcoUnteYed . USE
251270 . Carex Geyeri 270 4063
211230 .Bromus margihatus 211 3645
171#190  Galeamagrosbis rubescens 184 7@6

'B1+110 Agropyron. trachycaulum 94 5040

Antennaria Spps 92 16,3
" . . Festuea evipa . 102 25,5
71490 Poa compressa 73 - 795
C Potentilla gracilis 72 5957
51«70  Achillea lanulosa 55 “3:6
s Arenaria congesta 53 . 11,3
', - Phleum pratense 70 78,6
3150 Agoseris glauea 39 69,2
’ POa pratensis . 37 3244
’ Taraxacun officinalis 34 7046
11-30 Arniea cordifolia 28 3547
‘ Aster integrifolius 11 90:9
Astragallus SPPa 19 632
Geranivm viscosissimum 13 3643
Iupinus fléxuosus 14 6443
Poa Ganbyil 13 38,5
Sedum stenopetalum g v 0
Stipa columbiang 24 2942
gymphoricarpos spps 27 Ad 44
Trisetum spileatum 28 35,7
' Yiola spps 27 1845
210  Agrostis hiemalis 3 0
’ Anaphalis, subalpinum 2 10040
Arniea sororia - 4 - 790
‘Artenisia ludoéviciana 0 0
Artemisia tridentata 4 0
Balsamorrhiza sagitata 8 10040
Ceanothus . velutinus 3 O
Delphinium scopulorum 2 56ﬁ0
Erythronivm spps 2
 Fragaria spps ' _ 2 §O¢O
Helianthus scaberrimus \ 4 100,00
Hierac¢ium albiflorum .2 0
Lactuca pulchells = 2 10060
TLonicera spbs : 3
Welica spectabills "6 1667
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TABIE' . Tb Conbtinued

A,

Senecio triangularis

AR .- Number .. Percent
CA888 e S PAANE encountered .. . 86
' 2#10 Mahonia repens 10 10?0
- Honarda spps ‘ o 5050
 ¥uhlenbergia squarresa 6 &6 7
Phleum alpinum 10 5040
Psendotsuga taxifolia & 10040
Rudbeckia bce*dantalis 2 5050
Bbaa Sppy ‘ 2 1000
Rubus spps 8:. 1255
smilaeina. spps 4 1000
Tragepogon pratensis 2 10040
Trifolinm hybridum g8 3755
Vatginlum spps - 6. 3353
Os1 Agrepyron Smithii - 1 1000
Agropyron spicatunm 1. sl
Festuca idahoensis ¥ o
, Hiergeium Beéouleri X ot
ggrideridla Galrdheri .% 1000
sogarpus Sppa 3 s
5 1 16046
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- for elther bands It peeuried on thiyﬁeem'iine transects of
the yearling band, but was utilized dn two of them only,
Bighteen of the ewe band transects were dominated by grass
while forbs dominated the other fours Browse oceurred on -
fourteen 1line ‘transects for‘tﬁié band and was utilized on
eleven of thems

;It is of interest to note the preference for each class
of forage in comparison to the total compesiﬁionw‘ Table IT
shows the preference for each class iﬁ,a percentage figure
‘éoﬁparing'the number of grazed piaﬁts of each clé55'to‘the
total number of plants of that elass encountered fer sach
Laad,. Fe;oentégé composition ﬁaS'determined b& comparing
the total number Df'plants to the total number iﬁ each class
of forage for eaeh bands It wduld-iead one to expect that
the animalé did practice a certain degree of selection in
.thelr choice of forage, inasmuch aslforbs; while not being
the dominant type of vegetationy were considerably more prex
| ferred ssaclass thah grasses or browse.
: TABLE II
 TOTAL PREFEBENGE ANE COMPOSITION BY CLASS OF PORAGE

Bwes and lambs .

Percenb . Pereent
Gibgs 6547 23,3 65,3 30,9
Forbs 3342 3040 3058 3749
Browge 1sl . 5s7 3.9 | 3263
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COPABLE I5Z Conbinusd
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Table IiI shows preference aceorded certain‘partions of
plants in terms of the categories previously desc;ibeéﬁllrhese
data show that in the case of forbs it was most eomman;thhave
only the leaves utilized, In the case of gfaésegg howevexé i%
was wost common to have all parbds utilized to some degréé;
althoughy it should be noted that 1eaves'were also the most
preferred single portion, With both grasses and forbs sheep
appear to have a low preferernce for flowers and flower stalks.,
Apparéntly a number of grasses do not have the entire leaf
.taken-but have a porition reﬁeveé ingtead. This is not as
evident in forbss With the browse plants leaves W@&?-the
preferred porticnsy ’

A few of the more abundant gr355939 weeds and browse
merlt special discussion,

California brome, ﬁggmggﬂmgxg&ﬁgzgﬁ, was the most fre~
qnently oceurring plant of the eniire sﬁudy, It was encounter-
ed o great many more times on yearling band transeets than on
ewe band transeets, Leaves were preferred by both bahdqp

Elk sedge fankéd first in number for the ewe band and
second for the yearling band, The percehtage prefereﬂce was
neérly the same for both bands, Bither leaves or leaf tips -
were the pcrtiaﬁs,grazed@ | ' |

Sheep fescue, Fesfuea ovina, was more highly preferred
by the yearling pand than by the ewe band. It must be rémem-

bered, however, that thils plant was encountered considerably
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more often on these lines. Legves were the pertien mcét
often removed by botb bands.. L o
| ‘Slender wheatgraﬂsg &groygrag trach xgég;gmg was encounﬁ»
ered a good wany more times on yearllng band transects than
on transects for the ewe band. The preferenee 0f the ewe
band appears %o be nearly twi&e that of the yearling band for
this grass, In portions preferred by the yearlings ﬁhevéhéiae
was about the same for vall parﬁs“' ﬂleaf tip“; and "1ea§és"
while for the ewe band 'all parts" led by = conslderable
marglnb ' '
Pinegrass; ga;gmgggqgﬁigigpbeggegsg although eneeuﬁtéred

more often on ewe band transgcts, had nearly the same preferw
enege for both groups of sheep, Leaves were the only parts
taken’by.the ewe hand while with the yea;lings leaves and
leaf tips were the predominant portions remévedﬁ

~ The most abundant forb on the yearling band tﬁansects
was nbrthWesﬁ eimquefoilg:Egggg@;llgﬂggggil;g@ This plant
being the: second most numerous forb, was also fairly abundant
on ewe band transects. Along with %ts relative abundaneé
northwest cinguefoil was highly pTEfe?red'haviﬂg a preference
réting of over fifty percent for either band. The mosf'plants
were LGUﬂd in "leavesH category fcf the Jearllng bandy hows
eVQrg "all parts™ led for the ewe bandq The difference in
p@r%iQMSfpﬁefeﬁreﬁ is quite large with this plant, It is
possible that seme of the difference is due to the fact that ,
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én the ewe band-allotment fiva lines were evaluated as-to ~
p@rtﬂons preferred« Wher9859 there were fifteeﬁ 11nes evalu—-
ated in this respect fow the yeawling bmnd& . :

ﬁestern yamrww,ﬁﬁghhligg,l NLLE:

naria SpD.y were two. forbs of high abundance and of low pre~

4 and pussytmesﬁ gntenn

TfeIEﬁQE§ It is interesting to note thab western yarrow is
.lvenerally given a fair 1y good préper use factor ratwngé

Pale agoserisg.éggggggﬁwg_ggggg was a plant of high pres.
ference, észwgsjalso ewﬁmcn dandelions E@rgz&gﬂm‘pffigiga;g§
and'thiakstem aster, Aster ; . S5 ﬁupiﬁeé_éuginus
flexuosus, had a moderately high preference, with leaves
echosen over other portions: 8ticky geramiﬂm; Qﬁxggggg.ﬁi§~

3 3

tergrifoll

gosigsimum, was only mederately preferred by either band,
Some flowers were taken by the ewe and lamb bandj hawevéfi
leaves were the portion most preferred by elther band, Blacke

. was well preferred als

head sunflower, Heli:
though few were ehﬁéﬁntered; Leaves were the.p?edominant
portion gwazed by both bands§

At this point it might be well'%aveyplain that the prew
ferenee rating for Douglas fir may be higher than shown in
able T4 This is a result of the fact that in ﬁhe early
stages of the study observatzons Were not made of the trees
over the linej the thought being that the sheep would not
utilize any of the leavesy subSeQuéﬁﬁly several aﬁimals were

observed browsing Douglas firs After this careful atitention




- was paid to all trees encountered zbove the 1ines, A p&oblem
in checking the preference for this tree was thab some of theV
leaves weré continually falllﬁ39 a fact which made it diffi«-
cult to decide whether oy not there had -been graz;ngqf,ﬁhe
s%aﬁ&éﬁd uséd in this cage was that bhe tree w#s considered
_grazed if a number of adjacent leaves were absent, singe it
would seem to be highly ceincidental if several adjacent
leaves fell at the same times '

The mean use and standard deviation by transeéts for
certain of the more abundant plants has been determined and
arranged in Table IV, The mean is the average preference
for each line transeet upon which the plant W;S engountered,
- It cap be séeg that the standard deviations are extremely
large., This. beoomes.even,mere-prohnunced if ﬁhe'standaré
deV1at10n is doubled to place it at the .05 1evel¢ From
thls analysis, it is definitely shown that extremo var1ab11~
ity exists between lines as to-pxeferenqep 1t shéuld be exs
plained that such high standard devlations as presented here
are possible, e in part to the numbers of unused plants
recarded and 1m part to the w1de range of use percentages
that were nsed in camputing thems This is bhe eytent of

the statistieal method used in this stuaya
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TABLE-

iv -

. Mean . Use and Standard Deviations Tor Lines of’

Bome of the Mere Preferred Plants

In Table ¥V will be found

i —edoorlines .. Twes and -Tambsg
_ X use Standard X use = SBtandard
Plant, for lives deyiation: for lanes deviation,

" Agoseris glauecs 5299 25472 63:31 38402
Agropyron :

' trachyecaulun 23,04 18,89 33452 . 30430
Arenayis congesia 5530 4445 18594 24,77
Arniea cordifolia 20,63 21:34 434 94 34,21
Aster integrifolius 63.25 36,85 88q ‘ 12,07
Astragallus sppe - 63:34 .. 36:74 72¢50 15,92
Bromus marginatus 26,19 & - 9Ds42 33¢43 12§81
Calamagrostis ‘

rubescens 11,52 16,55 ,¢81 : 7¢G4
'Care:x Geyari -1»6#27 16¢23 15624 - 10439
FPestuca ovina 45435 1780 26492 14465
Lopinus flexuosus 49,56 38,17 70,84 ~ 29¢59 '
Poa Canbyil 33¢85 23,29 31568 25,76
Poa compressa 509 61,23 - 30,1
Poa 'pratensis. 37g93 31,71 26439 35,59
Pobentilla gracilis 53474 21430 57 562 A 463
Symphoricarpos spps 33433 52457 43434 41536
Taraxacum offlclnalis 60,00 24¢ 8 68,75 32542

tabulation of mean use by

transeets, total prefefemaes and established proper use

factors for some of the more preferred and/or abundant plants,

The péercentage figure‘in the first eolumn for each band reps

resents a comparison between the humber of plants'amﬁeach tran-
seet and the mumber of ungrazed plants of that speciés theres

The figure in the seéond columi- is the total percent prefers

shee for each band and is bhased en total numbers of each

species encouhtered throughout the study for each allotment, -

e —— e ——
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This is just a comparison, however, because the use Ffactor
hias a somewhat different eonnotation placed upon itrffcm the
other two figures. The definition of the use factor as given
in Stoddart and Smith (16} is as followss

- "The use factor is.an index %o the grazing use that

is made of a forage speeies, based upen a systém of

range mandgement that will maintain the more egonom«.

"leally -importent forage specles for an indefinite

time, It 1p expressed as the percentage of current

yearts weilght production, wzthln,reach of stackg

that .is ¢tonsumed," oo A
Aceording to this definitién9 the use factor inﬁélves a certain
percentage of the current year's weight produetion while the
preference figures in tbis:study do not involve weight, The
faat that the proper use factor is based upon the range melng
prmperly uneed also elzmlnaﬁes thls mean from comparison since
the transeets were sampled in seme instances before the sheep

had fully utilized the areas
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TABLE V

Camparlson of Data to PrOpar Use Faators

— Yeaild . Ewés aﬁd Lafbs . .. .
X use by % pre~ PyU.Fs X use by %‘pref’ D

Plant. e e lines grenge - 11nes ergnce
Agropyron Smithii f:. - 28 50 100
Agropyron trachyeaulum .23 28 50 %4~ 50
Bromus warginatug 26 .23 50 33 37
‘Calamagrostis rubesceﬁs 12 ) .20 10 3
Carex Geyori 16 11 50 15 10
Festuca ovina. 45 Kl 50 27 26
Koeléria eristaba . 6. - 60 e
Melieca spectabilis 39 60 17
Phileum pratense ) 58 60 79

Poa Canbyil 34 35 70 - 32 39

Poa pratensis 38 39 80 26 32
Trisetum spicatum 40 38
Aehillea lanulosa o 1 4G 3 4
hgoseris glauca 53 606 80 63 69 .
Antennaria spps S & 0 _ 16
Arenaria eongesta 5 16 10 19 SAL
Avnica cordifolia 50 0 , 38
Aster 1ntegf1follus 63 63 20- 89 . 91
Potentilla gracllis 54 54 30 58 60
Rudbeckia occidenbtalils” 17 20 50
Seneceio triangularis 50 70 100
Paravacun officinalis 60 70 70 6 - 71
Teifolium hybridum 100 8o 38
Viola spps ‘ 30 .19
Symphoricarpos spbs 42 20 44




Chie ﬁtuﬁy wag conductsd gn %ma.adgainang shesp allotw
‘wmente in the Bridger Renge of the Uallabin Nebional Eﬁfﬁﬂ@g§
4 comparison was made haﬁwaaﬁ‘é ewe end lemb ﬁaﬁﬁ and & yeare
iipg or Pary" bend as to forage preferreds

Phe method employed in the study was s modificabion of
“the iine i&ﬁﬁ?ﬁ&ﬁﬁi@ﬁ‘ﬁ@%ﬁmé& Lidnes 100 feet in length were
1@@&@@@ in the vaniocus grased avess in sueh & manner as Lo
 $am§i§ww§aﬁ the animgls had beéen grazing. All gpedies af
plants encountersd on the line weye ﬁéﬁé@d@ﬁﬁ apd 2 ﬁﬁﬁ&ﬁiﬁn,:
wad made as o Wﬁ%ﬁh&?’%ﬁ&ﬁéﬁ;ﬁﬁ nerkiy éﬁﬂ 1f go, whah portion
hadl been rémaveﬁﬁ Fiva'éﬁﬁéga?ié@ wers enployed to reeord.
this Gabas . Yall perter, “f&mw&mﬁ; Hilower stally "leavest,
and "laaf tiphs By recording 213 a@aai&s enédunterded on &
line, it was possible to chbain ah indication of the vegebos
%i@ﬂai,éampﬂaitiénﬁ ' '

‘The shudy has shown that there 5.%‘-‘%% gertain amount of
preference éxercised by anaég in ﬁkﬁainiﬁg thedr forage. It
has alse ghown tﬁat mﬁiﬁ preforencs is not necessarily in
fayor of the move abundeny ézaﬂﬁgﬁ"z@ this study, speeles
@émgaﬁitiﬁﬁg as determined fyom the tramsectsy yanked the
types of forage aaam&ﬁiﬁg B abundonae as follows: grasses -
and grassiike plantag forbs, and bpowses Typee éf f@raéa Prée.
"férradﬁ ﬁmwevwrg were forbs; g@aaa% and brose respectivelys
" This roughly indicates that praﬁarem@a ig more a matter of

1.
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choi¢e than of relative abundanae'mf dominant types of fors -
ages S SR ' o
| The most abundant plant eﬁcoﬁnﬁered'wés éaiif@faia bromég
followed in order ﬁy élk'sedgeﬁ sheep feScue9 slendém wheaﬁ* ’
grass, and pinegrass, Of these grasses, slenéer'whéatgraéé
had the highest preference for the ewe and lamb band f@lloﬁe@'-
by California brome and s?h%p feseues For the yearliﬁg ban’&'i'; :'1
shéeb.fescue ied'with.sleﬁder wheatgrass seécné and Galifernig
brome third, ' , | i

The four nost abumdént paléﬁabié forts for the yearling
band were common dandelieng paié agOSewiég northwest cinque-
foil, and lupiné;' The order of preference for the ewe and
lamb band was common dén&elion@ pale zatgo‘.ssez:s:-‘ié-.,a northwest
cinquefoiig and hea?tleaf‘arniéaa' Thickstenm aster; although
" encountered less fwequgﬁﬁlyg'was highly préferfed by both
bandss |

Bméwseﬁpreféfemce is difficult do determine singe the
areéy'mbt beihg.preééminantly & brewse. range, had few shrubs
upon it. Preference ratings of imfrequently oceurring plants
have been considered unveliable in this works tharefore? few .
browse plants are e@nsideréé¢ Sncwberry appears to be one
of the more referred browse plan'tsa this 1s espealally true
for the ewe and lamb band, Douglas fir received some use by ?-

the ewe and lamd band, as explained previously.
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Standard dev&a%iéns'hav@_beenvgompufed.f@r ﬁhe:me&ﬁwuge ?'
by 1inés‘offstg of the more prefe;?eﬁ'pién#sg‘ Theseiin:mbs%'
easés, have-beezi' ée large as to z"endér th,evmgén of 1i’t‘sle E
value as a measurement of preferemea "This wa's‘ the s;;ténﬁ'_-":"
'of the statlstical aﬂalysis made in the studyg Iﬁ was 5ufﬁ
fieient to show the eytren$ variability of uéllizatian ef thei

same plant on different tTaﬂ$$Ct$q
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APPENDIZ 4

Fechnical name

Plants encountered in study

gommon_name

Grasses anﬁ ‘grasslike planbsw

Agropyron spps Q(Gaertns
Agropyron Smithii. Rydb,

. Agropyron spigatum (Pursh) Scribn,

and 8mg

- Agropyron trachycaulum (13 ) HMalte

Agrostis hiemalis (Walt) B«BsPs

. Bromus spps Las

Bromus marginatus Neess
Calamagrostis rubeseens Buequ
Garex spp. (Rupp) L

Garex Geyeri Boolby

. Danthomia intermedia Vas,

Blymus condensabus Presl,
Festuca idahoensis Elm
Festuea ovina Ly

Roelervia cristata (T) Persa
Melica bulbosa  Geyer:
Meliea speetabilis’ Seribn,

Muklenbergia SQuarrosa (Trinj Rydbb'

Phleum alpinum L,
Phleun pratensé Ls .

- Poa spps

i .
Poa canbyi (S¢ribn) Plper
Poa compressa Ly

Poa pratensis L,

Btipa columbiana WNacouns .
Tyisetum spiaatum (L) Richi,

Favbs&*m

Ac¢hillea lanulesa Nutta ‘
Agoserisglauca (Vutt) Greene
Anaphalis subalpina (Gray) Rybds
Antennaria spps Gaertns

Wheatgrass '
West@rn.whaatgrass
Bluebunﬂh wheatgrass

Slénder wheaﬁgrass
Ticklegrass
Bromegrass
Galif@rﬁia brome
Pinegrass

Sedge

Elk sedge 5
Timber @atgrass
Glant wiBdsrye
Bluebunech feseue
Sheep feseue -
Junegrass
@niongrass

. Purple ‘oniongrass N

Mat muhly
Alpine tlmothy
Timothy ‘

 Bluegrass

Canby's bluegrass
Ganads bluegrass
Kentucky bluegrass

. Columbia needlegrass

Spike ftrisétum

Western yarrew |
Pale agoseris

Pearleverlasting

. Pussytaes

. Authg@ity« Hitehcockg Aa Sﬁg Manual oF the Grasses of
the United States, Us8sDshy Wise. Pubs 200, 19354

e Authﬁrity. Mmerican Joint Committee on Horticulbural
Nomenelature, 8tandardized Plant Nemesy 2d; Bdy' 1942a

>
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_APPEIDIX 4 Contimued. |
" Gommon pame

'iegﬁﬁigglznggé”

C Aretivm sppe Ls
Arenaria congesta Nutt
Arnica spps &y

Arnica cordlfolia Hooko-
Arnica sororis Greene”
Artemisia ludoviciana Nutto,
Asber integrifolius WNubbs
Astragallus epps (Tourn) Dis

Baflsemorhiza sagitata (Pursh) Butt,

Cerastium arvense L
Civsium sppe. {(Tourn) Hill,

¢irsium undulatun (Futt) Spreng.

Delphinium scopularum Gray.
Brythronium spps Lo

Fragarla SPD ¢ (Tourn) Ts
Geranium viscosissimum Fp & Ws
.Helianthus s¢abeyrimus Blle
‘Hieracium albiflorum Heoks
Hieracivm Bcouleri Hook.s
Lactuca pulchella (Pursh) DyC,
Lupinus Flexuosus Lindl,

lertensia ciliata (James) Dons

Yongrda spps. &s

Phlox canescens T, & Gy
Potentilla spps L.
Potentilla gracills Dougls
Rudbeckia o6ceidentalis Nutt,
Sedum stenopetalum (Pursh)
Seneelo trigngularis Hooke
Smilacina spps Desfe
Teraxacum officinale T
Tragopogon pratensis s
Trifolium hybridum Ly
Urtica sppe. (Tourn) Ls
Violz spps (Tourn) 5.

Browge#

Artemisia tridentata Mutt,

Burdoek A

. Ballhead.s ndwert

Arnica

Heartleaf arnica

Arnica , '

Louisiana sagebrush

Thicksten aster

Toco

Arrowleafl balsamroot

Starry cerastium

Thigtle :

Wavyleaf thistle

Tallmountein larkspur

Fawn 1illy (Deg tooth
vielet)

8trawberty

Sticky geranium

Blackhead sunfilower

White hawkweed

Woollyweed

Chieory lettuce

Lupine .

Hountain bluebell

Beebaln -

Hoary phlox

Cinguefoll

Northwest cinguefell

Higgerhead

Wormleaf stonecrop

Arrowleaf groundseld .
False solemongeal
Common dandelion
Weadow salsify
Alsike clover

Nebtle

_ Vlelet

' Big sagebrush

ik Authormtya Amevican Joint Committee on Herticulbural
Ncmenclature9 Standardlzeﬁ Plant Wames, 24, Bd. 1942,
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