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UTILIZATION OF FORAGE PLANTS AND DIRET OF SHEEP
ON UTAE WINTER RANGE
IRTRODUCTION

Although there is an ebundance of utorh:f avallable conserning
forage consumption by livestook on pasture lmi snd in the feed lot,
there is relatively little known about the grasing habits md forage
yrorai'm&, of livestook under renge conditions. There has been still
less asientifio effort sxpended toward solving the riddle of the grazing
aninalts diet under winter range conditions. Investigators have mgn-
gested mesns to determine the gquantity of farsge aveilable on range
areas, the oarrying cepecities of range lands, and methods of detere
mining the degree to which forage has been utilised. The diet of the
foraging snimal is affected by the quantity of forage avallable, and the
oapacity ©f remge lands %o support grasing and the degree o which
warious spscies are utilized are directly dependent upon the diet,
yet virtuslly nothing is known about the setual oomposition of this
diet as seleoted by the animsl on the range,.

There is need for sdditionsl esientifis information coneerning
choive of species by the foraging snimal end the factors which affest
this selection. Basic informatiom of this nature must be known before
soientific range management can be applied, BSheep are known to prefer
sortain plants, and likewise certain portions eof thess plants, In
addition weather, stage of maturity, intensity of use, ani plent asscola-
tions all affeot the sheep's diet, wd meke interpretations m d calouw
lations still more oomplexe

This study was designed to determine on the winter renge the
quantity of forage aveilable to grasing animals, the species oomposie
tion of the animal's diet, and to evaluate, where pessible, factors
affecting the dlet. |
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REVIEN OF LITERATURR
- Barly-day stoskmen were the first to attempt the determination of
rangs forage utilisstion, and their method was simply coular exsaine-
tion, The experisnced guees of the stookman was often good, but range

conditions today testify that he seldom orred on the side of conservatism,

Runge plauners sarly recognized the insdequacsy ¢f s mere ooular judgrent,
and set about devising more mi;ntim spproaches to the problem, |
The firet atteapt %o express utilisation as & peroentage figure
was that of early forest rangers who Lelieved that proper renge use
demanded theb 15 %o 2O percent of the forage be unused at the eonslusion
of the grasing season (27)s From this belds £ came the idea that proper
utilisation allowed about BO percent of the height growth to bLe taken,
Thia was later modified %o inolude the concept of leaving 20 percent of
the seed stelks each nmnc

lommasson and Jemsen (19) reported s method whioch correlated welight
and helght, Theyout samples of grasses a% l-inoh intervals, sad resor-
ded the weight for each intervals Volume tables were construsted for
different grass species, md a table was designed to convert height
of stubble into peroentage utilization. OCrafts (10) similarly olipped

and wolighed, snd perfeoted the system somewhat by developing the mukglmtw‘-/L

volume aonversion tsbles. Costello and Turner (9) in the Central Great
Fiains heve worked out the stubble~heights for the major gresses in
their area which would leave as stubble spproximately S0 peroent of
the total herbage weight prodused. In cheoking utilisation they walk
through the area measuring or estimating stubble~heights at definite

intervals, sand determine utilizstion from an average of the mmrmﬂLL

Collins and Hurtt (5) and others have since ussed thw method,
Beruldsen snd Morgen (1) in Australia, Johmstone-Wallaoe and
Kennedy {18) at Cornell University, and Stapledon and Jones (25) in
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 Wales measured utiligation by using two sets of randomized plots or

strips, one of which was harvested after grasing, snd the other without
grums. The differesce bdetween the two aupgligl was attributed to
mx% and mrmugn utllisation was ulmlum from the difference
‘between the two yisldes Perc (15) determined produstion and vtilisme
tion of formge plants on the Red Desert in Wyoming by olipping, sorting,

- md welghing the vegetation from sample plots of 100 square feet each

at the start of the winter grasing season and again at 1ts conolusiom.
This 18 onw of the few attempts made to detormine production by range
species, but with this method ccmeiderable error may be invelved beoause

~ shattering of leaves and seeds aad use by snimals other than the grasing

sheep my be oonsiderable during the winter months, Usssady {4) hae

suggestad a modification of the befors and efter method whioh is better

adapted % renge aaaﬂi%m. Plm t unite, oconslating of portions or

all of the pumm mluding all that is susoeptible to destrustion

hy grazing sheep; are collested over an aree before sad im&inmlw

after gming, ths difference being the amount econsumed, l‘”
Pechanes end Piokford (23) bhave suggested a w&Waﬁmﬂ

mm ln‘hgnivigg the use of mn randomised plots. The peroentage

utilisation is deternined by estimating the total woight remaining

on the plet or tbe wiomga by weight that has been grased., Observers

asre trained by owmm on olipped plotse, and then oheoking against
the olipped and welghed herbages

Btoddart (%)‘dwum » system based on a simple count of grased
and ungrased stalks of single stem grasses within regularly located

 quedrats. The percemtage of stalks grassd gives an index to utilize-

tion, snd by use of appropriate cenversion factors, wolume ean bte
estimnted (22),
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The Uy 8+ Buresu of Lend Management has in use a system reported
by Deming (12) which is based upon the prineiple of resording at the
end of & ssason's use speeifis information about the plank spesies which
oarry the grasing load, and noting other fastors thet would affect
range mansgement, The imvestigator then decides into whioh of § use
classea, ranging from ne use to destructive use, the area showld go.

Canfiold (2 and 3) has suggested two possibilities, In the first
of theee (2), use is made of line transests 50 to 100 feet long, the
length depending upon density of vegetation, All plants intercepted
by the line transect are measured for helght snd lateral spread, and a
utilisabion olass nusber batween 1, representing somplete uwe, and 9,
representing the ungrased plm b, i¢ assigned depemding upon the stubble~
height from tables preparsd for ewoh cpesies. In his seeond method of
determining wtilization Cenfield (3) uses & system based upon the prenise
thet the preentage of olose grasing ie proportiomsl to the percentuge
of partly grased md ungrazed forage. In use the investigator mekes
& measarement or gsoular esbimate of peroentage plawt oover, sn estimate
of the important grasses that are grased to stubble 2 inches or less
in height, snd then reads the percentage utilization from a set of
stubblesheight distribution curves presented in chart form. The tables
are prepared from statistical anslysis of stubble-height meaourenent &
in repeated aurveys.

Bormay and Fausstt (17) on annual~plant renges in Galifornia have
photographed varicus degrees of use, axd inoluded with esch photograph
& written d;nur.tpf.iea of the degree of nse plus notes on any dther
fastors that the renge menmager should vonsiders In practiee, the
ares in question is compered to the photographs and desoriptions ani
asuigned to the use olass which 1t most nearly fits,
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Humercus investigators have .‘-mdus use of the plant ip attempting
0 lm tho grasing wofomau and habits of forsging livestook, but
others have worked direetly vith the snimale,

Dixon (13) atudiod utilization by deer by m*bohing through binoeulars
and resording t:ho minuton spent in feeding upon each species. He also
exemined deer stomsohs to determine forage consumed, Norris (2}.)
exanined sheep stomssch contents after feeding e known diet and come
cluded that stomaoch amslysis aould de used to aov‘mpn; lists of pl&n‘bl
eaten, but that the method is impractical when the percentage composition
of the diet i dml;imda | | |

Garrigus end Rusk {18) messured ths sonsumption of varicus pasture

| speoies by ocolleoting feves from the grazing steer and using the reasons

ably sonstant relationship between dry matter consumed and dry matter
defioated to obtsin the desired information, Woodman, et al. (28)
mswed paotun consumption by sheep in a aimilar manner. The daily
awbpu‘b of m« was oolleoted, welighed, and an al.iquat regerved for
mlzfaim M! the same time the digestidbility of the herbage was

 doterminsd by digestibility trials using other sheep, Prom these data

forage consumption in pounds was computed.
| | METHOD OF PROCEDURE

During t winter of 1946-47, near Milford, Utah, & study was
condusted %o obtain basic informatiorn sonmecerning the foraging sheep's
diet under typical winter range canﬁiﬂonn, The study area consisted
of two sheep allﬁmat-\ in Wah Wah, Pine, snd Antelope valleys whilch
are losated in & region of low, roughly parallel mountain renges separated
by alnoet lml- desert basine. The mountain chains averags seven or elght
miles in width, s.r§ ofeei steep, snd contaln nWom soves and cans.
yons whish furnish winter grazing to sheep (Plate 1). Baeins are
;t'rom kw to 15 miles in width, rether flat near thelir centers, and slope




Plate 1. Sheep grasing on the winter range,
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gontly upward to the mountains whioh rise abruptly from the valley
floor. _

Solls are derived from marine sedimentary rocks, ohiefly dolomite
and limestones Owing to the cxlremely dry olimate and absence of any
sppreciable amount of leaohing, salt sontent is relatively high at some
point in t&) a0il prafile, Ae a result, vegetation is sither salt
tolerant or it roots above the region of greatest salt concentration.

Sheep grase the mountein slopes, cenyons, and ooves, as well as
the broad alluvisl fane whieh radiate from every canyon and form almost
sontinuevs alluvial slopes., Valiley floors are generally rnm:ﬁ for
gresing by cattle. B
After oonsieration of the varions methods of sampling vegetation,

the "before and after” method advoosted by Csesady (4) and used on Utah
summer renge by Cook, et al, (7) was adopted in the bellef thet it offered
the most sntisfactory mesns of determining the sheep's diet. Briefly, ~7~
the method as used in this study consisted of sampling & certaln mumber
of plent “units” of eash edidle species both before end following
grasings Each sample was air dried and weighed. The difference in
weizht between the before-grasing and the after-grazing unit was a meas-
ure of the utilization of the forage.

| The unit comstituted the plaht or portion of the plant whioch was
sollected and shich oollestively made up the composite semple used for
determining befors amd sfber graring welght differences, It was casily
recogrised, snd was selevted for wiformity of sampling sc that &
sollsetor would take the same portion of the plent before end after
grasing snd in ell sollections of thet species, The unit inmocluded
suffioient plant material so that it was not destroyed by grasing,

but was selegted to inslude little or wnothing wob potentially sdible
under heavy grasing stress,
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The upit waried with the plant spesies, and the naturs of the
unit was determined by the type of plent in each case. A twig come
prised of the current years growth provided the most satisfactory wnit
for moet browse spzeies. In the onse of some browse spesies which are
halfeshrub in nature suoh as spakeweed {(Jutierresis surothres), white
sage {(Burotia 1"““)‘ and bud sege (Artemisis :pinmm},jm best
unit proved 4o be the entire ocurrent years growth from ome plant,

"~ For bunoh grasses the entire bunch olipped to ground level was cone
sidered most satisfactory. In the case of turf forming gresses such
as gelleta (Hilaris jamesii) amd blue grama (Boutelous grecilis),
& unit was the smeunt which filled a frame one=asixteentk of a square
foot in aize. Enmw; Jin thia regard it is suggested that individual
tufts might make more definite and satisfactory wnits, espesisily in
thin stendse

To avold personal bias in the colleotion of wnit s, use was made

of whet is cslled an "obeervation,® in observation consisted of one
unit when colleoting bunch grasses and halfeshrubs where the entire
plant made up the unit, However, it was impoesible to pick one unit
from a browse speeies without some dogree of personal selection, so the
observation consisted of a major branoh which inciuded numercus units.
These were later picked off, counted, and the woody materiel dlscarded.
Randomization of eolleotion was obtained by sampling ahead of the
sheep as they normally grase rether than by direoting the herd to a
sample ares, In looating esmpling aress the 'wlleww went to the
herders and inquired where they intended to have their herds grasing
the following morning. Upom learning whers the sheep would be gresing,
the eollestor went there mmd staked out transects, generally 300 ysmds
in length, perpendioular to the direction of movement of the shesy
aad directly in thelr plﬂ%ht‘
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A definite musber of plant unite of each edible spscies present
in suffiolent abundsnos to contribute significantly to the diet, was
eolleoted along a transeot between stakes set at both ends of the
sampling ares. The mmber of unt s ¢ollected varied with ths species,
but was of sufficient qmﬁuw %o give a statistioally reliabls index
of the average weight of a unlt before grasing., This nmmber veried from
26 uwnite of certalin bunch grasses to 500 units of some dyowse species
depending upon sige exd variability of the units The eollestor estimated
the number of unlts required for a statistically reliable swumple, and
detornined the number of sbservations he must tele through the seapling
transeot to oolleet the necessary units, He then paoced along ﬁw”‘bmﬁ
soct the determined muwiber of puees, snd ocvlleoted the cheserwation
naarest to the tos of thw right foot, He plased the sample in a bag
and continued ths process through the transeot. Approximately the sume
punber of observations were them eollected back alomg the transect and
pleced in snother beag for welght determination.

It is gemerally sgreed smong agronomists that a field sampling error ¢
of 10 pervent or less is within the limits of ellowable errory Suffie-
tent wmits were collssted in the 4wo samples t0 keep within this limit
of error. The mumber of units nessasery to do this varied with the
spesies, and species themeolves waried from one site to snother.

Error of browse speoles baving small unite made up wewslly of a
twig, gemerally fell under 10 pervent if about 300 units were taken,
and when this number was inoressed to more than SO0 wnits, samplisg
error was consistently less than 6 perosmt, In the oase of species
where the unit was an entire clump, oolleetions of fewer tham 20

units were not reliable, but esllections of from 20 to 30 units
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consistently fell under 10 persents Collectiona of wore than 30 units
averaged five percent or lesss Tho average unit number oollected snd
the average sampling error for the entire seasen for esch speolies is
presented in Table 1,

- The ssmpling error for seesonal aversges did not sppromch signifie
osnae for any species ss shown in Table 1. These seasomal averages
vonsidered all individual smmples and penerally imsluded several ine
dividual collestions. Even though a fow of the diffsrences Vetween
duplioates for individual collestions were considerabls, the soasona)
avernges for ths species were reduced below dwiﬂéﬁua by compensation
from a mmber of samples, All utilization figwres on » Seasonal basis
are considered direetly or indireotly im total averages, dsonsequently,
the ‘lam for significance in Table 1 would be an index to the error
that was inoluded in sampling,.

The *1" test and analynis presented in column T of Table 1 is the
valus of ? for the number of areas sampled, and in eolumn 8 1s showm
the difference neosssary o be ni@iﬂmﬁ at the § persent level.
This nesessary differomoe for significence between the nm@r the
duplisate samples for either the beforsegrasing or the afer-grasing
oollections wes far greater than any sctuelly obtained for sessonal
averages in all spwiéu The T velues presented are expressiocns of the
sanpling error for sach speocies and were computed for the entire seasen
for the total number of areas sampled for each species, respestively.

The aotunl swupling ervor involved for messuring utilisation, whioh
was the difference betwesen the beforeegrasing weight and the aftere ‘
grasing weight, would be still smaller than those prosonted hecause ‘
the two duplicate collestions were composited for the totsl oompesite ‘
semple before~grasing, and likewise the total compousite sample \
aftoregrasing, Thus the sise of the sample is doubled and this |



Table 1. Tobal number of areas on which species soocurred in sufficient abundance to saxpls, sverage mmber

wmnsmmmt.wmmmm,wmnmmz

7 M
T Loy alg.
,nxan.m

585 Sa21 86,13 B30 0,482  2.57)
spinsscens £ 382 10.81 35,81 31.59 0.7 12,708
semfortifelis 24 621 402  $2.89 88,44 0789  2.060
‘stenophylius 20 801 5.29 46,02 48,60 O.5TT 2,098
aewdsnsis 2 680 6.8  115.62 101.18  1.460 12,708
Burctia lansta 14 6 €68 ATRR0 17008 Oudé) 2.160
Grayia spinese 2 8B4 T.27 66,85 4,38 0,386 212,708
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spizeoss 2 335 5.04 AT.45 4648 00022 12,708
sploatum 4 0 7486 127,33 123.71 0,088 .82
Aristida ,
lengisstn 1 20 485 48,00 42,00 = o -
grasilis B | 2 287 30,55 3hiR 008 4,305
g;xh Jamesii 9 26 4,74 65,86 67,11 0,336 2,308
hymsnoides 16 $0 3,00 118,68 L18.23 Q.08 2+148
Sitanion hystriz @ 85 TJBE  43.29  37.71 Gu340 12.708
Sporebolus , .
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reduses the errey propertionately to the sguare roet of the nuber of
samples taken, o

As sgom a8 ‘ywai.bl.e after the animale had grased through the ares,
samples were again sollested along the same transest to determine the
averunge after-gresing unit weight, Colleotion prosedure was jdentical
%o that of w beforesgrasing colleotion, except that generally a |
greater musber of wnits was required to obtain the swme degree of sampling
'Mﬁay.

To know the quantity of eash plant species in the shesp's dlet
it wan pesessary to determine, not oxly the percent of that speolies
consumed, tut wlso the gumntity of eaoh species on the rame, %o
deternine this quantity, 10 plota, ocash of 100 square fast &res, were
laid down equi-distant alomg the utilization transeot. The mmber of
square feet of eash species was determined by uss of a square~foot frame,
By counting the number of units of each spesies within the 100 square
fwt ares, end dividing by the number of square feet of that *mﬂu
present, the units per square-foot of vegstation of that specics were
approximated. This total, multiplied by the weight per unit, gave a
migkt‘ for sath species per square~foot of areas After the aversge
square feat of pach species per average 100 sguaresfoot plot wae oale
culated, the forsge weight on eny unit of land ares represented by the
sanpls areas could be determined, 7 -
A3l semples were stored until they rescshed s uniform air-dry

welght, at which time they wers weighed to determine the average
wolght per unit, The difference betwsen the before-grasing and the
afteregrasing weights was assumed to be the weight aam;
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RESULYS AND DISCUBSION

~ The winber grasing season normally begins early in November, end
shoop start to leave the winber range in late March, most herds having
1aft the ares by midespril. Bampling followed this same schedule as
olosely as was possible, sud was intensified during the months Janvery,
Pebruary, end Mareh when feed was scaree. To facilitate study the
mﬁins Mn wmas arbitrarily divided into nins periods averaging
about 13 days per poricd. The first peried ineluded ssmpling secome
‘plished between Noveuber 18 and November 20, Sempling was sontimuous
betwoen Jumuary 4 and Mareh 17; the inmolusive dates for these puﬁaén ‘
were. as followss sevond peried, Jamuary 4 to Jamuery 14) Snird peried,
January 15 %o Jenuary 273 fourth peried, Janvary 28 o February 94
| £474% pertod, Pebruary 10 te Februsry 181 eixth period, Pebruary 1f
to Pebrasry 285 mad the ssventh peried, March 1 to March 14, During
period 8, Mareh 15 €0 April 8, smd period 9, Aprid ® to Aprid 25, sanp-
© ling was imbermittemt,

‘Though utilisation of certain grasses was light, sll wers subject
to ssmo grasing use. Some browse plante-«Utsh juniper (Jumiporus
utahensis), pinon pine (Pimus momophylia), desert thorn (iyelium
sadarsouti), hores brush (stradymis spiogen), and other less impore i

tang apeoics—totaled 8,53 poromut® of the wpesis s somposition vuk:: °,

mmmw not gmaé.< These planbe were sanpled only anuu&o?.ﬂw
or not at alle Sampled forage, sveraging 91.47 percent of the ﬁaﬁl
plant scmposition, was caloulated in all cases to represent over ﬁﬁ'
perosut of the forage sontributing to the dlet of the grasing sheep,

snd in meany oases inoluded all species that were graszed,

....,

* This figure uun insludes edidbie spesies not present in mrmmm
guaktity to sauple,

33547
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FPorage produotion by forage slass md by species.
~ Browse species produced 81 percent of the average totel quantity
of forage available to the foraging sheep throughout the winter season
with grasses making up the remainder,” or about 19 peroent (Zable 2).

These ratios were relatively constant throughout the wintéé.‘. but vearied
from 70 o 93 percent for browse plamts, and from 7 to 30 percent for
grasssns Daba in Teble 2 show thet white sage eontributed 28 percent
of ti» forege available to the grasing sheep, simdscale (Atriplex som~-
fertifolis) 27 percent, yellew brush (M thamnus stenophyllus) 17
peroent, ad blaok sage (Artemisia nova) 5 percent of the available
feed, respeotively. The firet three species listed contributed 87
peroent of t» production of browse snd 71l pereent of the total forage
prodqustion. Four species contributed 98 perocent of the grass produge

tion snd this was 18 pervent of the tobtal forage produstion, Indian
rioegmses (Orysopsis hymenoides) was mos ¢ important, vomprising about
7 peroent of the season-long formge produotion, Bunch wheatgrass
{Agropyron spieatum) end sand dropseed (fporobolus oryptendrus) esch
produced about 4 peroent end galletm ¥ percent of the svailable forages
Other species of both browse and grass oontributed only minor quantities
to. the total forage produetion. <

" Date in Table S show that nine speoles of browse and seven species
of grass produced the forage whish was evellable for grasing use during
the winter season, Of these species only one, shadsesale, ocourred in
every period which indieates that it was present mearly wverywhere.
Produotion of shadseale varied by period from § to 51 peraent of the
available forage predustion, Yellow brush appeared in all but the
first period, and likewise wae abundspt over most of the study area.

s Forts Goteled less tham 1 persent of the total vegetation, <



w) G

Table: z* &W peroent sessonhl production ot' forage by aree and by
ﬂigh‘bg produced per sguare-fook, and r.uﬂubk forsge
m‘odmﬂon in pounds per more,

~Treort ommposition 3 Wo, DoFi Froduotion

Bpeetes @Jﬁ% e e

Lsis nove T4 478 54427 15,87
{black sage) . - ﬁ
o m:n cyﬁmnm o DA 048] 54400 - 102
S Mfﬂ;phl sonfertifclin S BTedE 26476 52464 - . 89,26
7 (ebedgonls) . o
: ﬂhrynaﬁmn aﬁnmp!vlm L 1Bs e 18,60 6482 = 654D
| prm nevadensis SR ** 7 2,38 185,71 . 1.5
- (Jeintfir) , o |
- Buretia lanats - . 18,98 27470 MH0 92,80
{white sage) .
Grayis spinosk o 0424 0418 56,00 0u58
(hop snge) e |
Gubierrasis sarothres L 1.88 1,75 67456 5486
(ennlowend ) o
Iyeium anderaonii 0,58 - o - v - -
(Goners tham) .
Todradymis spi 124 1,08 86,80 Badd
(hores m-uch)
All vthers Bodé - o L - - -
Browso total or aversge ‘8le26 8l2 70490 271488
Agropyven spiestum 2430 883 89,81 1171
(bunch wheatigrass)
Aristida longiseta 0,08 0,07 7040 04285
(throswawn)
Boute loua greeilis 0.74% 0ul19 26,87 0«88
{bive grama)
Hilaria jemesii 4426 8426 36,58 10,88
{gnllete grags)
Oryxopais hymenoides 444 744 76400 B4 86
~ {Indien riesgrasa)

Sitanion hystrix 0482 0412 87400 Oudl
(squirreltasl) ,
Sporobelus orytanirus 3,08 5.99 78421 13432

(dropased)
A1l otbhern 2.88 -~ " e - o
Srass totsl or aversge 17.88 18,68 71.28 62,07
Forte 0,88 - . - P

Tobtal or average 100,00 100,00 69,08 533,92



Table $. Average perosut of tobal forags produstion, utilizstion, and compositien of aht enloulated by welight
produced and oongumed during the winter grasing season, November te Mays

hmg

“ 3 Je2B 86410 282 1 v man ben g wee wan Sde ] e B e -
5 54412 17430 109,12 ¢ 27408 33+93 24e22 1 10463 «8.72 <1eB3 1 23411 2129 27,12
ct 9uAd 20490 5492 5 26482 3795 24437 1+ 15412 26462 13.90 1 30,22 19,88 33,80
mm,ig D wem e s m e § e e e W e am . I w owits an owem e § J2,00 wlsd4]l «0,89
Buretias lanata TT400 68470 98426 1 48487 48466 59,80 3 = wm wwmw w wm § 64,80 30,97 7700 3 1384 1:22 1.87
Grayla spinosa s Ak gmite W e e e me seee W aaee § R e W WM W e W e e wee W e 128 9498 0,70
Gutlisrresia : . v
sarobhrae 2613 13465 0455 3 0424 13409 Q08 2 4466 14489 14885 2 » o w s wam 3 5358 32,04 9496
fetradymia , _ . ,
@hm - - wea ¥ . Pl | - e S vmee - ek ¢ 3 W - § - S s -
Erowses Gtotal 64468 62482 98,80 ¢t 90447 32447 50464 3 Tledh 56477 65410 3 9248) 26461 54400 1 9142 16449 54497
sploatum - e wmewes § weome wwm wowwm 3 488 4387 S.TX ¢t TelO 22447 6400 1 = ow S wm - e
Aristida
longiseta - o W e W MU W R Wk sein W e GR dees W Waw f W mde W wes A e g PR T R e
Bouteloun :
gracilis e mmw mem ) mes wowe wwe i 128 a6u32 “0u3F wew e me e b e e
Hilaria Janmesli wow wow wam g woem mow wwm i 081 11a30 0i2B 3§ www wowe @ oew ;5,87 1121 2432
Orysopsin '
hymenoides - mm o owen oo g 2,0 55468 Bu47 3 18,99 5002 2553 5 o e o am  wowe g 3,50 43428 8.86
Sitanion hystriz w we » ws = ee g 0,00 60,00 0,00 2 O35 48484 Q7 8 » v e w1418 65.35 4,18
Spercbolus
oryptandrus  15e34 2491 1420 1 Te46 26481l 5480 3 2,26010u92 #0685 § e m e mmn ] sis b e
Grass total 15434 2.91 1.20 9;53 3147 9436 3 2055 40,54 3050 3 T4l9 2R.47 6400 3 8458 31.656 15,03
Total 100,00 53462 100400 & 100,00 32,37 100,00 3 100.00 37.86 100,00 3 100400 26.81 100,00 3 100,00 17.79 100.00



Teble 3. Average psroent eof total forage preductien, utilizsation, and composition of diet omloulated by weight
, Mm@ﬁlﬁmm&s“mmmwﬁn&mmmtnm&

-

L B

&L.J,? 332 13.65
stenophyllus Bekd =286  ~2.36 1
Ephedra nevadensis B8R Re668 11430 4 wem  mae  maem ] e e e g o e W o
Eurotia lanata  24a15 18407 43,60 3 s es s me wmes 3 585 14.62 G0l 2w oww @ ww -
L A
G228
%

2522 12,67 14256 t 45,80 =3.8) -;s.asi?m—;w 20488 45,78

Grayls spinosa = == | e ew  woew - i omoess § wae wowm e 3 4258 45,01 8,18
Gubierreais sarcibree Quds 6497 2l 3 wos wem  wwn; 12,00 10,88 12442 5 285 «5.85 =0.53

Browse Setal . . 86459 6e2% 6631 & 70,18 25,08 . 78,841 76435 073 -3.68 1. 72,56 21409 65,15

rd

Agropyron spicatum L med mmm e —nés' 308 11496, 7408 3 Bald 28422 18402 2 wwm b o oo
Aristida longiseta Q081 S48 Q88 3 © we = e - e f W o W e i e g o A, - -

18497 22,89 20.75 3 6o30 ~16.95 10,30 3 1476 18.77 177

et

Bouteloun graeilis = . = we = .. w8, 0280 2412 0uB2 3 woem  mome G . w o wwe - -

Hils,rh Jumnsil ‘ TeB7 20281 1748 1 24356 28495  3.18 2 Behd 37.50 32,58 1 25,02 28,00 31,15
hymenoides = 3.70 30,68 13.38 1 11442 1723 9.75 ¢ 9400 51a92 45.38 3 . 2,42 30 370

$imwhyﬁm . e R AT S AP SR o amm 3 Ay - e F e -
Sporebolus erypiandrus 1.83 11.72 2:30 3 3,63 3.8 G2 8 o mm = Lot SR - -
Grams Sobal - 185,41 21e50 35.69 1 20484 1615 21018 3 23467 40463 96432 1 27.4& 28,56 34.86
Total ‘ 100400 8429 100,00 3 100,00 20440 100,00 3 100.00 10.17 100400 s 100,00 25.04 100,00
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¥Wherse it oocurred it produced not less then § percent of the available
feed, and duwring one pericd somprised almost one-third of the forage,
Snakewesd was present almost everywhere, but usually did not cecur other
then a8 o minority member of the flora, However, during one perled in
late winter when more preferred species had been clossly grased, it
represented 12 percent of the formgs ther awvalilaeble to the grasing sheep.
White sage was particularly abundant on the lower alluvial slopes,
here ooourring in extensive pure stands, Inasmuch &8s snow was the chief
source of water for the sheep, use of these extensive aress of white
sage depended, gensrally, upon the presence of mnow, After a storm,
the sheep left the shelter of the hilla and went down onto thse lower

slopes, and often spent several days on slmost pure stands of white

sage defore receding snow foreed them up nesrer the mountains, During
such times the available forage produstion was woighted heavily to white
sage, War. this speoles was also widely mixed with othor members
of the flora elsewhsre and usually was available to grasing sheep.
Bleok sage was svailable only im the mountains and seldom dominated
sny extemsive area, However, in 1t s dry rocky habitat it wes an
importent epecies and as such produced a signmificant quantity of forage
which was available to sheep through more them half the grasing seasons
During the gresing period whem it was moat abundsnt, it represented
28 pergent of the forage production., Bud sege grew on the lower alluv-
fal slopes wnd was never present in great abundance, Jolntfir
(Ephedrs nevadensis) was present slong rocky washes, and hop sage
(Gragis spimoss) wes also limited in extent, growing only in localised
sections of the grasing sllotments, UComsequently, these plante did not
contribute greatly to the available forage or to the died,

Indien ricegrass was the most abundant graes species and was

scattered over most of the aresa of the grasing allotments. Where the
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species was present in sufficient guantity to sample, it made up from
2 to 19 percent of the avallable forage. Bunch wheatgrass ooouplied
local areas within the foothill cedar balt, but during no grazing period
did &t represent more than 12 percent of the avallable feed. Band
dropseed was restrioted, generally, %o the higher alluvial slopes,
and only during the first period did i¢ oomprise as much as 15 peroent
of the feed Auilabla- Other greass species were less abundant and;
sonsequently, less imporiant in the produotion of forage. |
Produotiop per sguare foots | ,‘

A factor which 1 frequently negleoted when evaluating renge
production ia the welght of formge produced per unit of ares ocoupled.
However, weight production 1s more important than is the area oscupied
by the various species. Data presented in Table 2 show that browse
species as 8 group produced about the same weight per umit of 1aml‘
area codupled as did grasses, the produotion figures being 70,80 and
71423 grams per square foot, respectively.

Jointfir appeared o yield more per aguare foot than any other
species, This may be besause 1t is a relatively tall species and pro-
duoes more then a single layer of growth which has higher density than
does growth of moat other speoies. However, @olleotione of the apecies
wors limited, and there was difficulty in differentiating ourrent
years growth from older growth, 20 production data for jointfir might
justly be ¢uestioneds Wnite sage produced more weight per square foct
of vegetation then did sny other dominent species, preducing about 08
grams of edible feed per square foots Soslkeweed end horse brush
followed in decreasing order with fowr other important species, black
sage, bud ssge, shadeoale, and yellow brush following beleow thesze
species with o ssasonal average production of 63 to 54 grams of forage
on each squers foot of vegetation, |
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The taller bunok grass speeles generally prodused more forage per
square foot of ground eover then did sod grasses or tuft ferming grasses,
bunok vheatgrass being most notable in thie respect with an aversge
square foot produstion of 90 grams. Sand dropseed sad Indien ricegrass
followed with 78,21 and 78,00 grams per square foot, respectively, The
tuf't forming speoies, galleta end blue grame grass, prodused less per
- square foot of grousd eover; produstion belng 35,56 and 26.75 grems,
respostivaly.
Ferage production per sore,
The pattern of graging on the winter range consists of the aheep
first passing over the entire sllotment "topping” the feed or grasing
to what night be desaribed s conservative use. This was sompleted
about Janusry 31, when the sheep began a second systematie coverage of
the allotments whioch was somewhat faster and was completed about the time
spring growbh begams available in qum tity, about mid-Mareh, Much of
the aron was grased s third time in seaych of the gresn spring growth
which was by then sbout all the feed avallable, and sertainly it was
all that interested the sheep te sny extent,
A determination of avallabdle forege produced per acre must be
based on unite whioh have not been gresed. This means that only before-
grasing upits ocollevted durimg the firet grasing® oan be gomsidered,
besauss laoter units, having been grased, would average less in weight.
Porage producstion in pounds per sore based on these before-grasing
eollsetiona 18 presented in the first columm of Table 4 whiok shows
thet total forege svailable per sere at the start of the grasing sesson
was 339 pounde, 7This preduction was computed by multiplying the average

* By first grasing is meant the period November through January whenm
shoep were pass over the gresing allotments the first tine.
Second grasing refers to the second coverage, and spring grasing
refers to the wse following Mareh 1B



Table 4. Forage produstion and consumptien in pounds per acre and forage utilisatien and dist ia '

1 Guscery
g s Forage
awail~ & oome
Artemisia nowa 16,39 L 15,69 10,36
Artemlsis spinesoens 3204 - Z0L 133
Atriplex sonfertifolia 73493 Tl 18,00 11,87
Chrysobhamsius stenophyllus 41.39 B2 - 1.9 11,83
Ephedrs newvadensis 3e41 : e Oudl  0.23
Burstia lanata 34030 464256 Gde89 55,08 30,45 12.27 374 Es‘ll 88,68 45,36
Grayia spinoss - e e e em 0s83 .83 0,06 Oul4 0,05 G038
Gutierresia sarovthrss B.86 1480 0.B8  0.73 830 16488 1440 N3 Z.88 18
Tetradynmisa spinoga 0e20 0400 0u00  0ulO 10,87 824 0,00 Q0 0,00 0,00
Browse total or average  283.51 36,50 100488 86423 192,73 12,69 24,28 &350 124,92 - 82,38
Agropyron spioatum P87 J0.TL 284 2,82 10496 18,98 1476  S.01 4469 3409
Aristida longiseta 0467 000 000 0400 1e28 5440 0,07 Q20 0007 0,08
Bouteloun grasilis 1.83 =6,33 0,00 0,00 0278 124128 0409 Q:26 0409 Q.06
Hlaria josesii . 1.09 11,30 0,128 0.20 §.38 20,19 1.88 G442 2,00 1.3
Orysopals hymencides 2012 50.76 10e21 8,76 19478 28,30 5.80 )6.62 18,01 10,58
Sitanien hystrix Ouhl 48,66 0,20  0.17 126 68438 Q.82  2.35 1,08 0,67
Sperobolus oryptandrus 21.88 11.89 2,60  2.23 3.88 5,77 0422 0,65 2,82 .86
Grass total mr average 55,27 29,08 18,07 13.77 47489 22,850 10,864 30,49 26471 17.62
Grand total op average 338,78 BMl46 116473 100,00 340.02 14a84 I4.90 10000 151488 100,00

* Computed frea first grasing and not sampled during second gragings

g ¥ i
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produstion weight per square-foot of each species bafore graszing dy the
average number of squars-feet of eash speoies present onh plots studied
during the first gresing, Hovember throwgh Jamary, and them totaling
the produotion for emch tpuiin This total produotion, 338 pounds per
aore, agroeos elosely with the total produstion for the winber season,
334 pounds per sore; presented in Table 2. This was oomputed by multi~
plying the before~grasing production welght per square~foot of eash
species by the aversge composition, or average mmber of square~fest
present, on all plots studied throughout the entire winter season.

- Gonsidering only totel seasonal predustion, either ti;mm gives an
asourate index to the availadle forage. However, in the cuse of pro-
Mﬁon‘by i‘omgo olass or by mpecies, the data prosented in colusn 4
of Table 2 most nearly repressnt the evorage produstion of the grasing
allotmepts, This is beosuse these production figures are based upon
the sverage eomposition 6f all plots studled throughout the season,
while produetion figures presented in column 2 of Table 4 were besed
upon averages from the smaller numbder of plots studied during the fore-
part of the winter. Being based wpon fewer plots, produstion data are
wolghted to species thet sheep lmppened to be grasing most at that time.
For sxample, sheep were grasing white sage more early in the grasing
season than they did later, Froportionally more samples of white sage
were taken at this time whish tends to weight forage production during
this early poriod to white sage. However, hﬁor in the year muoh less
of this species was present where the sheep grased, md by averaging the
forage wmuiﬁm of plots studied seassn-long, white sage assumes
its proper proportion in forage pmdmﬁmq

Porage available at ths start of the seeond grasing, 240 pounds
per acre, represents the forage which was not grssed during the first
grasing (Table 4), although scme units were partially consumed, The




«RBw
data on astusl forage available differ somewhat from values which might
be computed from first grasing produstion and censumption by multiplying
pounds of each spesies presemt by the utilisation resorded for the spesies,
then subtracting the quantity grased from the quantity originally presemt
to give the quentity of forsge available for grasing the secomd time
sheep wont over the allotment, For example, ths average total availsa~
“ble forage in the second grazing is about 18 pounds per sere in excess
of the quantity computed; the actual welght of browse svailable during
the second period is 20 pounds greater then the caleulated value) and
similar figures for grass show about 8 pounds avallable in excess of the
oaloulated quantitys Thess differences between sotual valuea obtalned
and ealoulated velues are explained on the basis of variations in
site productivity from place to place. During the first grasing, sheep
‘grased most heavily on the readily aceessible sreas, snd these plants
had had similar heavy use im previous years sc thet produwotivity and
size of wnlt may have been scmewhat reduced, During the seeond gresing,
the best forage was in relatively inaecessible areas whieh had not re-
oeived such olose use during the first graszing, and had also had rahtiwlyf
1ighter use during previous years. 8oil and other factors contributed
to the total of factors affeating site produstivity, with the result
that the available forage was greater than the oaloulated values. In
the case of certain speoies, dlack wage being the most npotable, there
was, in addition to the effect of larger units swvallable during the
second zrasing, a greater square foot demsity of the forsge produced,
with the result that more counds of this specles are showa % be avsila~
ble than were present st the start of grasing season. Had the same
solleaticn areas been considered in both grasings, these 44 fferanses

would mot have apresreds
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In addition to produotion mwalilable at the start of the grasing
season, there was forage prodused after spring growth started which
was available for grasing (Tadble 5). This was diffisult to determine
. quantitatively, sinoe remumants of old unita sud mew growth alike were
- subject t0 uge apd had to be sampled ss one unit, However, growth was
rapid nm:' Haroh 185, and after this date aheep graszed little of the
old produstion except where it was supporting inoipient growth and had
0 be eaten if new growth were to be taken. Thus, in Table &, the 188
pounds of avallabls forage per aore repressut a mixture of ths past
yearts and new apring produebion, The 31 pounds of forage consumed
per asre respresent most spring prmﬁun.

Spring production varies from year to year., During the study
e riod warm spring weather ceme in mid-Moreh and thers was considerable
new produstion available 'befu&'a sheep left the winter range., During
other years, spring is quite often later amd the sheep have gone hefore
the new growth becomes so important in their dlets Presumably the spring
produstion wuld be available for sampling snd grasing in November Af At
were not removed during Maroh amd April, & d henps could be added teo
1% for a total production of 366 pounds per ssre, It is believed that
" this total production is conservative sinse sheep herders all testified
that 1946-47 was a poor feed year, aund thet the following year, even
with spring forage removed as indicated, was a good one,
Utilization aid somposition of the diet.

7% iioou;anly assumed that sheep prefer browss to grass, but thise

study showed no desided preference for either class of forage. Browse
species prodused 8l pereent of the available forsge end grasses pro~
duved 19 persent (Table 2)s Average utilication percentages were 43
and 45 (Table 6), maémt&wly, both forage olasses recelving approxi«
mately the same degree of user—The average peroent of diet prior %o



Table B. Forage produetion md consumption in pounds per aore, forage
utilization and dlet in peroent during the spring growing
seagon; and seasonal sumnery,

TRS1 W
Yorage ;ﬁ";sc b (] 7Y
availe BOB~ forage
8’; ooles able  Utll, sumed Dist ocnsumed Dlet
A e - - [ lm m
Artemisia spinesssns 7.20 36,68 1,88 B.92 T.86 2s11
Atriplex ‘
eonfertifolis 98481 8,98 B426 26,44 28426 14,38
Chrysothamnus
‘ stenophylius 12,45 18,78 2,38 782 20,29 11.09
Ephedre navadenais i S - - 0,38 0419
Burotia lanate e I T LR R 68,63 37468
Grayia spinosa .68 44.18 1.5Y B.08 1.82 0«89
Gutierresia
sarothras 4418 5,83 Q00 000 226 1,238
Totradymia spinvss 18,76 8,983 1,11 348686 1411 0«61
Browse total
or AYErage 158,87 10492 18,14 48.48 140406 T8.69
Agropyron spieatum - . e W ww we et 4,68 2o 57
Aristida longlsets e m— e e e . 0407 0404
Bouteloua grasilis - - - — - 009 005
Hilaris jenesil 41,25 32428 13,30 48,68 15431 8437
is hymenoides 8,18 34.27 2480 8.66 is.81 1028
8% . hystrix — G e - — - 1,02 O 58
Sporobolus Gryptandrusi~« v ew w» v .= 0w - 2,82 1.64
Grass total :
ar aversge 40441 32,68 164,10  5l.B54 42,81 23441
Grand total
or aversge 188,08 164681 31.24 100,00 182,87 100400
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spring growth was 82 peroent bLrowse, snd 18 peroent grass~-alnmost direotly
proportional to available foruge by forage olasses, /Tis re was no signifi-
sant difference in percentage use between grass md browse throughout
the winter grasing season, but variation of use by forage classes between
periods approsshed significance®, During some m riods, priioulsrly
1, 2, and 4, the diet was weighted to browse, and during ome perioed,
8, the sheep grased the fresh green grass almost exglusively, {There
were highly significant differences in use between species and alse betwesn
forage olasses whore only the dominant forage produsing spesies were |
eonsidered, In this case grasses were used to & greater extent than
were browss specles.s During ths first grasing, browse species were
utilized to a greater degree than were grasses (Teble 4), but during
the sesond period the uso ratic was reversed to favor the grasses,
During the third grasing (Table §) mew epring grass was grased consider~
ably hesvier than was the green browss,

During two grasing periods sheep showed distinotly different
dietary habits than they displayed during the rest of the grezing seascn,
snd these merit additiomal comment. During the first period the
spparent high browss-use (Table 3) is due in part to the faelt that
L 3 mﬁbimﬂm of weather and road conditions mede i% impoteihl& t0 resch
one of the two herds with whioh the colleotor worked most of the
winter, 5o sampling was mcoomplished before and after twe herds whioch ‘
were acoessible but which were nmot used again, These were grasing a
region whioh had 1ittle grass other than sand dropseed, bub did have |
palatable browse, particularly white sage. The herders allowed the ‘
sheep to grase very slowly through the sampled arees, end 8 high

* Sigrificance at the 405 pereent level is spoken of at "sigoificant,”
and signifioance at the (Ol percent level is spoken of as "highly
signifioant,” |




fable 6. Couparison of average pereent wbilisation computed by total forage preduced and eonsumed
::: N g«uﬁ ubilisation computed by averaging utilization percentages of indie
sanplose

w&il : ‘ ion
Atriplsx sonfertifelia el
emmm stenophyllus 86

mu Gl
ﬁnyi.g spinowm 0.00 8,00 9,98 .98 993 2,98
Gutierreais serethrae 14450 Jhedl 16,88 32,78 28,93 25,31
Tetradynisa spinoms 000 0400 L Y ] “ge24 wiiy 24 §u2é
Browss Sotal 35.28 30.61 12446 10,04 4334 37,68
Agropyren apicatum 3071 3517 16496 2000 4397 46460
Bsutelows grasilis »6aB3 we 36 32.12 1022 6256 6488
Hilaria Jamesit 11.30 11430 20,19 24T 29.20 30,34
Crysopsis hymssoides 80.76 = Bl.OT 29430 40,62 65,9 10495
Sitanism hyserix 48,88 49.22 65,38 65,83 82.23 8239
Sporchelus erypiandrus 11,88 880 877 . DS 16,97 14,68
Grass total 20,95 24407 21,56 W 4604 62,00
Grend vetal 34eS3 27,89 14,23 16,99 43,35 50469

- 53"
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utilization resulteds During perisd 8, use of browse droppsd to about
1 percent, snd we of grass inoreased, This 18 explained by the fast
that epring growth had sterted, partisularly smong the grasses,  With
& little green grass availuble, the sheop had 1¥ tle or mo interest in
snything else, but by peried 9§ green browse was available, &nd sheep
were again eating bct:hgmu-ajd hm.< | | A

. The species content of the diet varied somewhat by pe riods, and to
some extent roflested the effest of site, senson, and particularly fors
age composition, The effect of plant oomposition is displayed during
the first period and ;:rcromiy influensed the diet for that peried,
The tw herds happeued to be grasing a white sage type, snd so the diet
of this peried ie weighted %o this species. Later in the winter lask
of mow for sheep water tendsd to limit grasing to the foothills and
white sage was a less imporiant constituent of the diet, being absent
in 3 periods. 7%hite up is gresed considerably everywhere it occurs,
bt heavier use percentages were obtained mm lhaap gnud almost
pure stends then m the plm poourred as wt of a mixed flors,
Herders hnan that sheep get hungry for the species, snd that when
purs stands are grased the shesp settle down and grase heavily for about
e d;#i, Wut after that they beoomes restless end want to move onto
other feed. <

Weighted average utilization of white sage prior to spring growth

was 53 percemt,; wmd 69 pounds of this species comsumed per sere amounted
to 45 percent of the winter diet (Table 4), > White sage was not sampled
after astive ‘upring Mﬂ started, yet 1t consitituted 38 peroent of
the average seasonal diet (Table 6)s &

>Use of yellow brush appeared to be determined by site, When it
ooourred ob the alluvial slopes, use was light and often megligible,
and whers the species was grased it appesred to be the ssme plants
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that wers gragzed your after ywar, neighboring plmts not being touohed.
Wen tis species soourred in the mountains, use iu usually heavy, and
often destructively so, with little but woody stumps remeining at the
end of the gresing eeason.< No explanstion for this differeme in pale~
tability wae disoovered, tut an interesting osorrelation in use between
it and black sage whieh ties use of ysllow brush to the mounteinous
areas oan be noted from data in Table 5, Blaock sage ccourred in quantity
only in the foothills mmd furnished a promivent part of the diet when
it was available, During the pericds whem black sage was laoking,
indieating the sheep were grasing on the slopes wbere it was not availa~
ble, yellew brush was not lmportant in the diet even though it was
available in oconsideradle quantity. Black sage was preferred Yy the sheep,
and, wherever it ocourred, the specles was olosely used by the end of
the winter grasing season. 7The weighted utilimatiom, 84,62 percent,
represents most growth net protected by woody branches,

Shmdscale was guite prominent throughout the grasing allotment,
but use was never heavy, weighted utilizationm for the winter season
smounting Yo only 25 percent® (Table 8) of the current years growth,

" However, because of its abundsnee it made up about onewsighth of the
seasonal diet, Use was hesviest during the foreepart of the winter
grasing season before seeds and leaves began to smatter eppreciably,
Sheep grased this spesiss by biting off twigs, but often siripped off
the seeds and leaves by runnimg their teeth ant 1lips up the stem,.

A bare sharp spine was left whieh suggested shattering rather then
grasing by cheep, later in the winter, use was lighter except when

* This perosntage includes azy welght lset due to shattoring betwesn
. the before and after oollections. This lose i3 believed to De
negligible over a 3 to 8 day sampling perioda



snow govered other spsoles md mo doubt softened the sharp spines, In
the spring, use inoressed again as sucoulent sheots beoame available,

Bud sage was ot present in great sbundance due, probably, to its
high palatedility and utilisation, Sheep grased 66 percent of the availe~
ble forage of this spesies during the first grasing period (Tadle 4).

This represented all that they could readily take, and only strmps aof
shoots md the limited amount of photosynthetle tiseue protected by coarse
wood was leoft to supply plant needs, It formed no measurable portion

of the diet again until short spring growth was awvailable.

Hop sage did not grow widely, and was not importamt exeept im the
spring, when most of its new growth was taken, Sanskeweed was lightly
used thronghout woet of the season, but contributed only one percent of
the average ssasomm] diet, dJointfir end horse brush were insignifioant
insofur as diet was converned, but herders olaimed that sieep meld owme
use of jolintfir late in the winter,

)mzm riosgrass was the most preferred of the dominant grass species,
and reveived an average winter use of 66 poremb/—»ﬁquirrtlmm grass
was green most of the winter ani was more heavily used, but only & smell
quantity was available, so 1% was not sn lmportant fastor in the dlet,
while Indian ricegress represented one-tenth. Bunch wheatgrass was
moderately used whers it appsared and represented 5 p roent of the diet,
Sand dropseed n; never heavily used but wae grased wien smow was on the
ground, Observation sand sempling both showed very little use of blue
Erana grosss

It hes been pointed out that season-long utilismtion of grass am
browse was approximately the same, snd that dlet was direstly proportional
to forage olass abundance, When considering individual specisas this is
not true, some apecies conabituting & greater percemt of the diet than
their respective proportiom of the forage production would suggest.
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Puring the winter sesson, bud sage was most outstanding in this regerd,
producing only «31 purmfb of avraileble forage but 1.33 percent of the
diet (Tables 2 mnd 4), Blaek sage prodused § percent of the forage and

10 peraent of the diet. Other species with s similar but less marked
ratio of avellable forage %o pereonthf dlet uré white sage, Indian rige-
gfms, snd sguirrelteil grasa, Shadscale made up 27 paromﬁ of the forage
but only 12 peroemnt of the diet, yellow brush 17 and 12 percent, blue
grame .19 snd ,06 percent, gallete 3.26 and 1,33 peroent, -a:nd sand
dropseed ¢ and 1,86 percent available forage and diet, respestively.
Other specles produced aveilable forage and entered into the composition
of the die%'in approximately equal proportion.

Date in Teble 4 show that, during the first grazing, 117 poumil of
forege per mr& were harvested by the grasing sheep, and during the
seoond grasing, 36 additlonal paunda per asre were consumed., At the
conclusion of the sesond graszing sn average of 152 pounds per aaore had
been harvested by the grasing sheeps This represents 45 percent of the
total weight avallable at the start of the grasing season anl was ocnsidered
complete use, scme spesies having been used rather heavily even at the end
of the first grasings All species that wers used to a degree greater than
55 percent were soarce and in a weakened state of production even where
‘present, The shesp herders agreed that feed was short at the oondlusien
of the sesond grazing, and ideally sheep should have been removed from the
ranges |

During the latter pert of Mereh and the fore-part of April, mueh
of the area was gresed a third time. Utilization was ehlefly om the new
growth although some old stems were consumed. During this perioed more
gullch grass was saten than had been takcn previously, and there was
congiderable green Indisn ricegrass awvailable. Moderate to heevy
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use of these two species weighted the spring forsge sonswmption slightly

to grass.
During the epring grasing period, there was sucoulent shadsoals

available smounting 'ho almost B0 pereent of the .:r‘nihblo‘ edible formge,

Howevery the gpbcial was still only lightly wsed md constitated only
one~fourth of the diets Bud n;go, yellow brush, m'd Mp‘ sage ocontridbuted
about; equally to the diet, bubt hop sage was only loeally sbundext and was
utiliz od mnh heavier,
Comparison of welighted utilisation end sverage utilization,

Obtaining welght production md ukilisation of range species is a time

consumming process that is ssldom attempted, but where soll, exposure,
- topography, end other factors meke produstion as nru‘uc a8 in the oase

on range lmd, sonsiderable error may be involved in utiuutwn estinatos
4f this 18 5ot donme. In Table & are presented the two methods of dwber
sining utilisation, The method gemerally eanployed, consisting of
measuring individusl plants md dividing by the nunber of samples, gives
u digtorted ploture for it doss not consider welight produotion whioch is
Becessary if an scourite caleulstion of average use is t be made, The
actual use figures preuubed in colwm 1 in esoh cuse (fires grasing,
ssaond grasing, and average winter uss) were eomputed by dividing the
" total welight consumed of sash species by the total weight produceds The
seocond solumn in sash oase is bLased upon actusl weight produced aend
consumed on esach sample area, bubt utiliszation ia aversged om tha basis
of mumber of areas sampled rather than by total weight of forage produced
and consunede

Mfax;aml are not great in any oase, belng less than € percent,
which would not ‘h izportant in gemeral range msnagement prastice.
However; suoh en error le ﬁporwt beosuse it might be very diflerent
on other vegetation types, espesially if utilization is mot welghted by
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forage produstion, but is merely en average of measurements taken at
intervals through a renge unit. Immemueh ag there is error inwoived in
utilisation determinetions whish are nmot welghted by production, it is
important that wtilization be so welghted, espeoially if produstion within
large vogeutation type areas differe, and utilisation detorminations are
made by forage types or gresing al)lotments,
Utilisation peroentages comparsd with palatability ratimge.

1% &s the prastics of governmental agencles oonmserned with manage~
ment of range lands to set up proper use or palatadbility ratings whioh

mean tlw persent use a partiouler species will receive if th» range ie
properly used, These species ratings are compiled by range mamagers whe
are foniliar with the renge and represent their best estimates of
proper uses

In Table 7 is presented a comparison of inter-agensy proper uss
factors and use percentages abtained at the oonelusion of the winter
grasing senson when the range had recel ed what wes probably heuvier than
proper use, On the basis of utilization percentages obtained in this
?tudm 1% i belle ved that certain inter-egency proper use figures are
high and others somewm t low, Proper use figures for black sage, shed~
scale, snd Indien ricegrass should probably be revised dowrward, for if
sniuals wers to grase 75, 40 amd 75 pervent, respectively, of the availa-
ble forage production from these species, the best forage plants as a
mw.mﬁd be grubbed and most certainly would be demaged or killed, Bad
$8g® a4 squirreltail grasa reseive consideradly more use then is
recommentsd for them by the inter-agensy tables, however, the use that
they reseive is too heavys Bud sage is grubbed and squirrelteil grass
hes been driven into tis proteetion of thorny brush, Oonsiderable dis-
orepanoy im use figures cocurred in the case of blue grams. 1%t has beemm
given s proper use rating of 20, while aotual use was about 7 percent,




Tebles 7y Gomparison of utilisation peroentege figures with
‘!n‘bom;my mht«bility ratings.

Inters average average
agenoy  utilisation Wilauunn
: use prior to of spring

Speeies ; ) feotor _ spring prowth growth
Artemisia nova T8 684.62 L
Artemisia spinescens 30 66,17 25,88
Atriplex confertifolis ’ 40 24,59 8.93
Chrysothampus steanophyllus 20 40.41 18,78
Bphedra nevadansis 50 1.61 -
Eurotia lanata 60 52,88 - o
Grayin spinosa €0 9,93 44.18
Gutisrresia sarothrae 10 28,98 ~5, 83
Tetradymia spinoss 10 3,24 8.93

Agropyron sploatum 60 41,77 -
Aristids longleeta 10 Bo 40 - -
Boutelous gracilis 20 8458 - -
Bilaris jemeosii 40 20.2) 32426
Orysopsis hymenoides 4] 85,19 34427
Sitanion hystrix 80 82,238 -

Bporobolus oryptandrus 10 18.87 -
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The use faotors of twe specles, snakeweed and sand dropseed; might be
-revised upwards Use of these speciss was light but was greater than
allowed by the inter~agenoy tables. Most use wes made of sand dropssed
when snow eoversd the ground, snd makewoed was used lightly throughout
the year regardless of the quantity of other forage available,

7 Palatability tables too often assume that sheep consume & mudgh
greater percent of tie plant than is shown %to be the case, and that plants
osn endure removal of 76 percent or mere of thelr annual préduction eash
year without damspe, This is an erronecus assumption mmd results in
poor vigor and soarcity of speoles whick are most heavily utilized,<
Palatability tables should de sdjustsd to fit loosl areas or regions due
to the many fastors affecting preferences displayed by grazing animals
as shown by this study,

Graging sapacity of the winter range.

It has boen demonstrated that a 100 pound sheep sonsumes in the

noiahbarﬁwd of 242 pounds of dry mtber daily _(‘M) end timt sheep

averaging 130 pounds in welight consume 3,48 pounds of dry matter daily«<
(29)s Bheep on Uteh winter rangs evorsge near this latter weigit. At
the conolusion of tle epring gresing the sheep had o nsumed 183 pounds
of air=dry forage per ssre {Table 5) or about 170 pounds, molsture
free, Assuming that this is proper use of winter raunge forage, 1 sore
would support 49 sheep days of grasing, and 3.3 aores wuld be required
%o oarry esch sheep through ths winter grasing season of appreximately
160 days,
CONCGLUSION

Investigators Bave long bosen interested in determining the
quantity of forage which is presemt cn the range, the degree to which 1%
is utilised, and factors affeating use of varicus speoiess Many methods
of determining utilisation of rarge forage spevies md the quantity of
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forage present have been suggested, but most are based upon an estimate
of the forage consumed rather than upon the sotual specles composition
of the diet of the grasing aximal on the range or the sctusl guantity of
forage produced and consumeds This study attempted to determine astual
forage production and ocnsumption by mmburally grasing sheep in a menner
not previously attempted on wirter range, The "befors snd efbter" msthod
of sampling provides an acourate index to forsge produstion besause it
oconsiders astual produstion by weight of the individual species. The
differense in weight of the defore-grasing asnd the after grasing smaple,
weighted by pounds of forage produced by eash spescies on the range, presexts
an acourate index to the diet of the naturally grazing sheep,

mla study shows that the mmber of species dontributing to the diet
of the grasing sheep on Utah winter renge is not large, that & very feow
spesles produce the dulk of the available forage, and that browse specles
are much more abundant and more important from the standpoint of forage
produstion tham are grasses, White cege, shadsoals, snd yellow brush
are the daminant browse speeies, and Indian ricegrass, bunech wheatgrass,
sand dropseed, ond galleta the dominant grasses,

Winter range labd is gemerally considered to be low produsing.
The average total produotion, 366 pounds per more, in comparison with
production figures obtained on sumser range in Northern Utah where average
production was 1,854 pounds of edidble forage per acre (6)s shows this
foroibly, A productivity of only one-fifth as much as that found on
summer yange Wuggests the need for carsful belance between the available
forage and mumbder of grasing livestock, especislly in view of the fact
that few studies have been eonduwoted to determine proper use of winter
ranges

It is & oommon assumption that sheep prefer browie to graes, ut
" ghie study indicstes thet on the winter range thers is no formge olase
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preforemos,. Average seasonal use of browse and grass was approximately

equal, and wmpesition of the diet was in direet proportion to the quantity
of each class of forsage present on the area. Bowever, there wers highly
eignifioant differences in use Detween spesies among both grasses and
browse, some specles ntc mh being mvri).y‘ used, while csthera were uged
but 1ightlys A faot that should be moted by managers of such range lend
is that species which were utilized in exvess of 55 percent of the seasomal
produotion were weak, unthrifty, and ;n same Oases, were dying. Sueh
speoies included bud sage, bluok sage, white sage, Indlen ricegrass,
squirreltail grass, and hop ange, Hop sage is highly prefarred in the
-npring and at this time most M‘ the availeble produstion is removed by the
sheep, PFartially or domple tely dead plmﬁu throughout the hop sage
Qmiw testify that suoh uee is mush m severs, und that this species
ey be faced with extinetion if presemt grasing practices sontinves
§pwiu whish were more lightly used insluled shadsoale, yellow brush,
md sand drap“glda- Thess species appeared to be inoressing at the expense
of the more heavily used species. _

On the basis of observations made im eonneotion with this study
3¢ s believed that forage species, even though they may be dormant,
sannot withstand mvu of over half their seasomal produotion. This
congept is direstly opposed to the idess of the past, snd of surremt
2 sas volced by those not femiliar with the wizber renge.

BUMMARY

1s Because proper msnagement of livestook end forage on the winter
range demanded additional soientifie information, a study was sonducted
during the winter of 1946-47 pesr Milford, Utah, to determine om Yhe winter
range the quantity of forsge svallable %o grazing animels, the eomposi-
tion of the grasing sheep's diet, and to evaluate, where possible, the
factors which affeot the diet,
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R+ The rmgze forage was sampled by a "before and after” method of
sanpling not previously used on winber renges, The method consisted of the
random sampling of a determined mmﬂwr of plant "units” of all adible
species both before snd after gracing by sheep, Eaoh sample was air
dried and welighed, and the differences in weight between the before grasing
and after grazing ssmple was a measure of the percentage utilization of
ench species,

3. Unless sampling error betweem duplicate ssmples fell usier 10
- peroent, more units were collevteds Error was within acoeptable linits
when 300 units were collected from those aspescies whore a twig of curremt
years producstion comprised the unit, but increasing this to 500 units
reduced the sampling error to less than § percent. When the unit was an
entire clump, colleotions of 20 to 30 units gave an error of less tham
10 pereent, and oollections in excess of 30 units sveraged leas than B
peroent sampling errora

4, Browse species prodused over four~fifthe of the forage availaw
ble to sheep throughout the winter seasons Urass snd an cocasional ford
made up the remainder. Three browse spesies, white sage, shadssale, and
yollow brush, constituted 87 pereemt of the available browse forage
m& 71 pereent of the total formge production, Four grass specles, In-
dian ricegrass, m'm«mu, sand dropseed, and galleta, comprised
98 percent of the grass production, and 18 pereent of the total prodostions

S, Jointfir appeared to be the most produetive specien per mguare
foot of area coocupied, dub white sage was the most productive dominm$t
spesies, producing 85 grams of fari.go per square foot, Onakeweed md
horse® brush followed 'm deoreasing order,emd biack sage, bud sage, shade
soale, and yellow brush produced 53 to 4 rrume of forsge om cach square
foot of areas The tall buneh grasses were nost productive mm‘m
grasses, Bunch whestgrass produced $0 grams, sand dropeeed 78 grems, and
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Indian ricegrass T8 grams respectively, Tuft forming species were least
produetive, galleta produsing 56 grams md blue grame 27 grems per square
foot of ares oocupled.

8. Produotion in pounds of evellable forage per acre wus 3534 prior
%o spring growth. Durimg the spring season 31 additionsl pounds of mew
growth wore consumed. This, plus the previous production, gave an average
total yleld of 365 pounds per aore,

¥s+ Average ubilization of browse was 43 peroent, and use of
grasses wes 45 peroent. The average persent of the grasing sheep's diet
prior to spring growth was browse, 82 percent, amd grass, 18 peroent.
_Pergent of diet by olass was in almost direct ratio to mount of forage
prosent, However, there were highly signifiocsnt differences in use betwsen
speoles, eertain grase species end some browse species reseiving heavier
use than othars,

8. Gertain sposcies were preferred by the sheep whioh oonsumed over
half of thelr mnual forsge production, These species, ineluding bud
. sage, black sage, white sage, Indian ricegrasg md squirreltsil grass,
sonstituted & greater percent of the diet of the sheep than they did of
the aveilable forage produetion., Black sage, for example, sonstituted
sbout § peroent of the available forage, bdut because of heavy use xade
of this speoies, it constituted 10 percent of the diet prior te spring
growth. Species whieh had less then half of their forsge production re-
noved wore shedsonle, yellow brush, blue grama grass, sand dropseed, and
galleta grass, Shedscale md yellow brush were, fenerally, lightly used,
but becsuse of their great abundance, they were important components of
the diety .

. g, Waile sheep graged over the mllotments the first time, 117

pounds of forage per aere wers harvested. Durimg the second grasing whiech
lasted until spring growth started, 358 sdditiomal pounds were sonsuned 4
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This totaled 45 percemt of the total forage awvallable at the start of
the grasing seeson, and was considered complote use, some species having
besn heavily used, During the latter part of March and the forewpars
of April, sheep grased 31 pounds per acre which consisted mainly of new
growth, Seasonwlong, 183 pounds of forage were consumed per aore.

10+ - The mothod of measuring utiliation by forage weight produced
and popsumed is compared with s modifiestion of the method of memsuring
utilisation whioh oconele te of avoreging use estimates or messurements
of a serisa of samplea; The method used in thlg study gives a true pioe
- ture of use, and showed that, on the range sllotments studied, the other
meothod gave errore as great as 8 percent,

114 Utilisation perocentages oompared with inter-agency palatability
tables indieste thet edjustuments should be made in the proper ﬁao factors
for asrtain spscies. Values for several of the most palatable species
should be revised dowrward.

12+, @Caloulations indicate that an averapgs asre of Ubteh winter range
grazed as it was during 1946«47 supports 48 sheep days of grazing, snd
3.5 aores are required to ¢arry eaoh sheep through the winter graging
ssason of approximately 180 days.

13, On the basis of observations made during the study it was con-
cluded that forage plants, even though they are grased during the winter
while dormant, oannot withstand the sontinuous loss of over helf their
annual fodege produstion. Species that were gmased to such an extent
were in a weakened state of produotion, were unthrifty, and some were
threatened with extinetion. This suggests that better manngement of
livestook snd forage is needed on the Utah winter range.
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- INDRX 10 COMMON AKD SCLENTIFIC NaMES

Soientific Name
Browse:

Artemiaia nowa A. Hels,
Artemisia spinescens Eat,
Atriplex Wtelhlgrariﬁ ﬂufas ore
Chrysothannus s us Gray ene
Ephedra nevedensis Ehy
Burotis lexate Pur-h; uoq-
Grayie spiness (Hook.

Gutierresias sarcthrae (?nm) B. & Ry
Tetradymia spinosa H. & A,

Grassess

Agropyron sploatum (Pursh) Rydb.

Aristida longisets Steud.

Bouteloun grasilis (E.i'lh) Lnsq

Hilaria jsmesii (Torr,)

Orysopsis hymenoides imm & Sohult) Rieker
Sitanion hystrix (Mutt.) J. G. Smith
Sporotolus eryptandrus {Torrs) Gray

Common Xame

Blaok sage
Bud sage
Shadsonle
¥allow brush
Jointfir
White sage
Hop sage
Srakoweed
horse brush

Bunch Wheetgrass
Threswawn grass
Blue grama grass
Galloeta

Indi em ricegrass
Squirreltail
Ssnd drepuecd
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