South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional

Repository and Information Exchange

Electronic Theses and Dissertations

1950

Digestion Studies With Sheep and Wild Antelope On A Sagebrush
Ration

Paul Harold Kohler

Follow this and additional works at: https://openprairie.sdstate.edu/etd

b Part of the Natural Resources and Conservation Commons

Recommended Citation

Kohler, Paul Harold, "Digestion Studies With Sheep and Wild Antelope On A Sagebrush Ration" (1950).
Electronic Theses and Dissertations. 151.

https://openprairie.sdstate.edu/etd/151

This Thesis - Open Access is brought to you for free and open access by Open PRAIRIE: Open Public Research
Access Institutional Repository and Information Exchange. It has been accepted for inclusion in Electronic Theses
and Dissertations by an authorized administrator of Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange. For more information, please contact michael.biondo@sdstate.edu.


https://openprairie.sdstate.edu/
https://openprairie.sdstate.edu/
https://openprairie.sdstate.edu/etd
https://openprairie.sdstate.edu/etd?utm_source=openprairie.sdstate.edu%2Fetd%2F151&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/168?utm_source=openprairie.sdstate.edu%2Fetd%2F151&utm_medium=PDF&utm_campaign=PDFCoverPages
https://openprairie.sdstate.edu/etd/151?utm_source=openprairie.sdstate.edu%2Fetd%2F151&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:michael.biondo@sdstate.edu

DIGESTION STUDIES WITH SHEEP AND WILD ANTELOPE
ON A SAGEBRUSH RATION

BY

PAUL KOHLER

Master of Science
South Dakota State University
1950




EBVIZY 07 LITZTURE. .

Fercge Value of Sagerrush. .

MeDERIALS A METH

TABLE OF CCHTENTS

Composition..............

Digestiecn Trials and Ixporimentsl Feeding wiih Le

EIULTS 5D LISCUSZI0d
SUMEAEY, oo

HY.............




This is to certify that, in accordance with thz reguirements
of South Dakotz State Celleze for the lMaster of Science De-

gres, Mr, Faul Yohlar has presented

to this comxittez three tound copiss of an acceptatle thesis,
dune in the major field; ~nd has satisfactorily vaessed a two-
sur cral exezination on the thesis, the major field,

Arimal Husloradry , »nl the minor field, Chemistry

LCvisocr

Herd of Mejor Depariment

Eead of Minor Departmert

Rew, of Graduste Comrmituvee



Acknowledgrent

The author wishes to express -=is sincere eprreciation to i
K. Rosmussern for his helpful suggestions snd criticisms during iae
progress 37 this study and ths prepar~tion of the mamscrigt,

iscknowledgment is made to the Somia Deksta Department of Jrome,
Fish nnd Parks for ohtaining and transporting ithe antelope snd ‘eeds,
and to Dr, A. L. Moxon anc. membcrs of the Txperiment Station Chemistry
Depsrtment for tha chemical enalysis.

The authcr is especirslly groteful to Lester ¥, Rerner, Tascer
of the Big Gome Survey, South Dakots Department of Game, Fish =nd
Perks for cnthusi~sm ~nd mrt:irirl help in this study, ~nd to Relert
M, Jordsn and Georgc Z. Staples, stoff memters of Scuth Dakcte State
Collzge, for thair met-risl h:lp ~nd criticism while conducting this

study ~nd inteorpreting the data.




Introduction

Those who are rssponsible for the mrnagement of antsiope,

rorge livestoclk, and the range sa3ck to maintein such a balance

thet 211 may thrive znd reproduce. This is inevitably a diffic...t

odjective since the talance in numbers of antelope =nd livastodi

ray be changz=d annually, tut range flora chonges only in long-ti me

cycles, Therefore, the hrlance bestween the wild ard domestic

species and the range must be adjusted frecucntly dy range and

livestock manngemert. The adjustment of the number of domestic

animsls to fit the crrrying capacity c¢f the range msoy he accom-

plished Yy ch~nging meonags<ment and markoting practices but in the

case of wikd spascies it must bz dre hy the regulation
The latter dap:nds on the calculatad cerrying cavacity

as dstarmired by cxperts and the succass of rezulation

of hunting.
cf the range

dcrends sn

th2 cducation of the gznzral pudlic to such a knowledge and rrrre-

ciatior of the problem as will assure intelligan%t cooperstion,

The study reported in this paper was mede to gair information

that would give 2 basis for imprevad managcm=nt of anbtelope end

domsstic species residing on 2 common range, Sagebrush is helicved

tc be an important source of nutrients fer antelope and, possibly,

for sheep. It is known thot sntelope ent lzrge guantities of it

daring tne winter, and sheepr elso depend on it to some extent,

particulsrly during severes winters. During periods of

droughs, c2ttle, too, eat srgabrush.

S

(S

ansive




srtemisie tridentata, Big Sage, ond Artemisia cana, Silver

Sage, are hclieved to bc important constituents of South Dekota
artelope's diets. 3Both species have » wide distributicu west of
the Missouri Riv-r., In scventeern counties of westcrn Scath ckota
3,341,700 acres of sngebrush heve decn mappec. Of this acrease
921, 70D ncres ere considered moderately covored with segebrusi snd
the rem=2ining acrzsge, lightly covered. Of the total acreages

arterisia csna represents 90 per cent and irtcmisia tridentev~ 19

rer cent,

Availadbdility is an importart factor in range plants., During
the extremely dry ysars of the 1930's, srgebrush was cne of the
few spscics of range wlants 2bles to survive and =rovide feed for
range animols. In wvinter, wvhen a 3- or l-irch snow covers the
range, sagehrush ies avalleble fir fezd vhile grassecs esre note
Figurzss I and II were t-Xon by the author in Butte county, South
Dakot~, during the winter of 195C., Therce was about a 3-inch snow
ccver on the range, end segebrush anpeared to be the only avaiiable
forage.

Because of these factors end in view ¢f the present widespread
attcrpts in Scuth Dekota to crerdicete sngebrush, it became apparent
th~t more information wrs nccded on the value of ssgebrush as
vinter and emergoncy fzed to sur wild ~nd domestio species residivg
in tnose areas,

A viry limitcd smcunt of d=t» p=rtezining to the chemical
enelysis of sagebrush ~ppr»rs in the litzresturc, =2nd »n oven lesscr
amount -r the ceefficiznts f mperent digestibility of srgedbrush.

fto dotn werc found or digestion trisls with antclope.






For domesticetod animals it is relatively easy to det-imine
digestibility and nutritive value of foeds but difficultics »r2
encouni2red in rccomplishing this with antelope, %Wild antelom. do
not sasily adnpt themselves to close confircment, Beeceouse of vhelr
oxtremcly selective, hrowsing-type feeding hrbits, they do no' take
roadily to 2 wrepnred dict.

The foesibLility of using wild sntelopc in digestion studics
ard compsring the results with sheep with r» view to the possibility
of usinT shecp ns future test snimsls for entclope digestiion study
wos a2 mein c2nczrn of this investigation.

Since little is known about the rcouirements of »ntalope, rn
attompt was made in this study to gnin as much informs~tion ns

possible from the animnls thet werc nvailable,
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Review of Literature

Chcmical Composition

Chemiczl compdsitisn of sagebrush (Artemisis snp.) is at.te

limited in the litzraturo. Esplin ~nd nssocintes (1937) feund

Artemisia tridentatn high in phosphorus, t.25-C.3 var cent.

ccémplete ~nelysis wes not included in their work,

Monulkin (1939) reportoed th-t Artcmisi-~ annus in the ~ir-dry

stote contnized: 9.7 par cent wster, 5.6 rur cumé ether-soluu:c,
0.8 p:r c:nt woter-solntle, 11.6 per cent hemiccllulose, 8.5 ner
cent ccllulose, $.6 par cent lignin, 9.3 psr cent protein, 1.1
per cent ash, end 2.4 per ccnt tennides.

Kinney snd Sugibora (1G43) collected ismerican sagebrush,

Artemica Hiridentats, in Utah, Thcy found the ehcmical snelysis

to be: ethar-soluble frt, 10.5 par cont; wnxes, 1.6 DOT cenv;
carbohydratas, 26.3 per cent; crude fider, 27.9 par cent; protein,
11.2 ter cent; trnnine, 4.5 per cent; allzoloids, M.3 por cent; snd
ash, 4.9 per cent. These workers strted thot the nnalyses indicato
thet ssgebrush is of high nutritive velue for animsls, =nd that
the Titter taste of sage is due to a zreat zxtent to the nresence
of » glucoside.

Morrison (1948) stetos that 75 per cent of tiae protein and 71
rcr cent of the nitrogan—free extrrct in sagcbrush is digestible
ns det:rmined in four digasticn trials with c~ttle ~nd sheep., e
states farthor thet sagcbrush (listed under green roughages) has an
eversge totsl composition of rotein, 6.6 por cont; fat, W.7 per

cert; fider, 12.7 per cent; nitregen—-frce extraoct, 22.3 per cont,



and minecral moatter, 5.0 por cent. The average for 12 anclyses given
by Mcrrison shows that sagebrush contairs H1,.3 per cent total dry
netter, 5.0 per coni digestitle pretein, 26.6 per ceat uotal ¢ isjesti -
ble nutrients, with ~ nutritive ratio ¢f 1:4.3 The minsrals “rom
thess snnlyscs show celcium ot D.52 per cent and phosphorus :i 0..13
por cent of the avirnge total compositicn oF sazcbrush.

¥orriscn nlsc gives thc percentegos of ihe censtitusnts azd
their digestidhilitics of the lenwes of srgehrush. As nrovious
knowledge indicates, the leavces were higher than the stems in z:o-
toin, f=t, and totel digestible nutricents »nd lower in crudc fiver
and mincrals. The »vceroge total composition of ssgebrush ilenvw::
from thrcec snelyses lists protein, .4 wor cont; fat, 7.9 per cont;
fiher, 6.3 per cent; ritregen—froe oxtract, 240 por cent, r~nd
mirzaral matter, B.M per cent; of which the total dry matter wes
5C.% per caent; total digestivlc nutrients, 33,2 per cant; ornd
digestible prectein, 6.3 per cent. Tho nutritive ratio of the snge—
trish leaves wes 1:4.2.

Digestion Trinls and Zxperimental Fecding with Deer

No previcus work wns found in the litarsaturc on digestisn

triels with n~ntelope, dbut digesticn trisl deta were evailablic on
dz:r, snothor wild ruminrsat. Forbes rnd associatcs (19u1) conductedl
digestion trinls ~t the ronnsylvenia Strtion with ysung, white-tnilcd
dc-r, each sreizhing frem U5 to 50 pounds. Vericus rotions were fod
ana digestior cocfficicents comsuted foer thome Mew Zealand whide
ractbits wer: €£-4 9n similer rotions to detorminz their possible valuce
for usc ns future test animnls for dczr digesticn work,e Low digcss

tion cozfficicnts obsorved for crade fiber suowed tirt neither deer




nor rabbits digested this f22d c-mpsnont esprcirlly well, dbut deor
digested it much more officicntly thrn rabddbits did. also, it wes
rointed out that the coeccum digestion systom of the radl it w-

roletively inefficicent in the digestion of crude fibor, ~nd i@

C

cornclusion wns thati the rebbit creocum is not mhysiclogzically f-illy
equiv~lent to the rumen., Porbes rnd rsssocintzs adbtrined nes -ia
dic:setion coefficionts for crude nrotain »ad crude fiber, anl “ow
v~lugs fer other componcnts when feading en-rsc focods to doar rnd
rabtits with omolenc (crushed osts, ~1frlf~ leoaf merl, linscoec
m<r1l, soybern 0il mesl, molrsses, whent bron, calcium cerdonsic,
and iodized snlt). It is stetad that the negative velucs obt:»azd
for the corrsc frcds may be considered s hoving becn crusad by
sore combinetion of thoe following foctors:

(1)  An sctunl dopressisn of the digostibility of the omclonc
Py the cosrsc foads £ ¢ with it,

(2) An ~brasivc nction of the coarsc feads on ths intcostinel
epithzlium.

(3) 4 stimulation of p:ristrlsis, y the corrsc nroducts,
koving the affect of hurrying the food rosiducs r~long ~nd thus
Ciminishing thoir spnarent digostibility.

4 c'mp-rison of the drtn of the digecstion of fecds by decr
with putlighed cigestion c2efficints =f f-~ding stuifs by crttlc,
shoep, ~nd gonts chows thnt tha =bility of »11 thesc rumin-onts to
digost foeding stuffs in zencrnl. including crade fibar, arc of much:
the s~m:> crdcr of officisncy, though with miror specific differencces,

¥ichol (1938) surmnrizcd sxporimentnl work conducted with

nrtive Arizona desr wver s three—and-cnz-nelf 2un) »uriule Iowming



this time, thirty-eizht de:r wers fcd experiment~lly t¢ dotermine
the focd rewairements necessary for grovth, mrintenrnce; ~nd re-
production. It wes foand thet the cocfficient 2,35 muiviplise “y
the hurdredwzicht 2% de:r will eive in pounéds tho ~wevics of (o -~
dry formge c-nsumci drily by de:r to maint in their vigor »~u
herlth., Tre wot-r requircments of daer vary greatly with ti.
tcmpernture, ev-poration, wotaer conternt 2 tha feed, =nd crcriise,

Hichol fourd thot in January, tha dnily wotzr consumction of ¢

I

n » sc¢mi-succulert ratin wes 1.2 anrts per hundredweizhte €21%
reovirements, much like woter, were found 0 vary with the emviron-.
mert ~nd ten doir cirnsamed » pound of salt per month in tho evuzer
or.d approximrtely one~half that n~mzunt in winter. Frlatanility
tosts were run on 1R8 diff.ront netive species of plents. Thoce
tests shiwed thot shrubs mrde = dpwndndble ~nd substantinol port of
the de:r diet, Yut tast tho troe forngss, grrsses, weods, ~nad
arnunls also wers very” importent.

Porrza V-lue of Soge

Stoddard snd Smith (1943) strte that ths Forest Service hes
cstirrted th~t, though only #hat 2.8 scres wore necass ry to
support cre anim~l wnit f>r a month on the climsx sngebrusht land ox

the int - rmourtain ars~ of thz United St~tes, now, tacause of over—

[t}

r=zing, nn overage cf 8.9 ocras nare necessrry. Since sngshrasn
lrrids nre primarily spring snd fall rangs due to the dry climtas

they are fourd in, and since these scasins =re mrrlked Dy lower
carryirg copreity, heavy-over-grazing on this type has heen slmoct
univarasl. It is also cited thnt sheer show » much greater prafer..nce

for sggebrush than do cettles,




Correspondeie: with the ffica of the Director of the Chicngo
Zoologicrl Parlr stetes that they hrvz not hed ony success in Iraeping
pronghorn ~ntelops ~live in the perk. Thz short time that aid2iope
lived £t the p-rk tagy sppercred to prefer timnthy hay Lo »alf. Ja

hry, »nd -lso ~te relled o-ts »nd rolled brriley.
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Matorinls =r.d Methods

The digestion trisls were corducted %t the agricnlturnl

Experiment Strtion, South Dokots Stnte College, Brookiuzs, & il

&
Dokesn,  Four yerriing shoep — fwo romg nndé two wetnors - ant two
wild mele ~niclope {(An il9crpre ~mor _onna) yore us3@ ng expaer

martnl onimals to detormine, ond ecara between tne twe spol s

ot

ho digestitility of erge cbrush.t  The srgebrasih fed during %h:
trirls w~s collectod ~s needed tus viciraty of Sturgis, So-ih
Drkotn, Py tha South Daliots Dopartment of Grme, Fich snd Poricn
throughut the perizd from Decoamber 5, 19WG, to Fodbrurry 1, 1471,
Clirped by hond -nd wnrckad in Drorlap bozs, the sazebrush uscd
arrived in ~ relstively frazsh ciaditvion.

The r~ntelops wer: wrivided rmd transported by the South Dalioga
Departreent of Grme, Pish ~nd Priks, Thay ~rrived =t tae cecllege
directv from n trep in thec vicirity of Roundup, HMontann on Decemder
€, 1949, Four young rntelopc from the 1943 kid crop wore selected
~% ths trrp site, Twe war: de-d upon orriwvsl ot the college. &
post mortem wes held ty the college vetzrinarion, who detormined
thnt the coruse of death wrs the rupture ¢f the lung clveoli,
probakly dus tc cvir—exzersion,

The two remnining antclepe were plsczd in ¢ pen with n trme
sntelome. The trms nnteloae wrs obtrined from Cusbor Shate TPark
tw? zonths prior to the =rrivsel of thc wild ~ntelope. The two nnd

ong .21f yeor old teme ernimel had little forr §f hamens, hut wes

- el s

le A7tepisie cone rnd 4. tridentatn mixed, primerily 4. crnn




excited hy horses ~nd dogs. The dietsry predilection of the tome
sntelorz w-s lenaves ~nd browso, dbut he would tendily consume corn,
onts, ~1f2lfa hry, =rd scybeon nil me=l pellets. The tome Animnl
s2cmed 0 Ye r~n immort-nt foctor in the taming > the wild onzs to
ert from » trough ~nd drirk fromaepell

Aper, 12 1/2 foor vy 1M fiet, wos censtructed in s corne .
of tho Strt= College sheop barrn. 8lat cornaridding wre used Voi
the wails 210 $wo gides of tke pon, the other two sides haing wils
of the brrn. The corncribbing wrs s-iled »~11 the wry Lo the 7 i@
foot ceiling.  Te sbscure the skosp in the ~djirining pen frem the
sntelorets vicw, ~ Tindor esnvas, Y ot widz, wea trelad orcornd
tha hottom o tha vell, rrking % dm232ibla for thom ©¢ see vab.

(n their rrrivrl the vild ~wvolone were very Jiightoned rnd
norvous.  The¥ wer crrricd fror tre ranel truck into ths ren snd

when first relers s in b

o

poern. shey jumped hand-first ints the

gides ¢f the pen in ~n effort o cscepz., It ~poesred thrt if

3

3
o]
o,
I -
Co
)

't nizht lces ~ttempts ot sscope would te mede, ~ad cone
soyucrnily leess injary 95 tha crimels rg they quivied after a~vk.

The rump prteh, thz erectol nsirs surrsuandiang tha £-ir 2f the ~nim-ls,
wrs fully erscted vhen thoy were relersed in the nen., Any suidcen
roverment or nolss wald set them jumring -nd running within she neln

They fresucutly hit the 7 1/2 £22t ceiling with their nerd while

N

ivepit. The tema srtelope sppa~rcd £2 D2 little concanned wivh tru
esc o rtterpis o0 thy wild cres, ond Ard »~ wary copprroabt 3doiing

inf? . once 1w brox Thoy ste s:gebrash fr1om the floor of the pen

[

ths s2coné dey cioer thiur prrivet.  On the $hicd isy thoy ~te fonn

aoshalllaoyw wocdan wwsagh ond doonk wevar. Cad-cliving wos fi000
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o%served on the third dry =fter their ~rriv-l,
Rump pntch n~ctivity doclined ropidly. ©Cn the third doy wien
entering tho pen, it was noticed th-~t orly cne ~rtelewe's rusr
p~tch showed erection ~ctivity. A4fter the fourtkr dry, little ruwp

rrtch ~ctivity wos noticad during rovine I

\-)

2ding oper-~ticmg, oot
suddea lsud noises ~nd wnusucl nctivitics such rs swit:ling lizits
on nnd off broaght fortl: rump 7~tch ~ctivity »nd jumping ~nd r:nning
occarred. Whcnever the ~ttendnnt spmrisched the pen the wild
~ntelope npresrcd to he more quiectaed if tnlked to in o low, cii:—
tirusus renotone,

Cn Decemler 23, scvenbeen d~7s »rier tne sntelope ~rriw:a’
they were plocad in ind: :idun: ww.g.  The pens wore slighily ovor
four feet wide ~nd frurce.n feoot Llong with o borrd fleor ~t cre
end, The bo-rd flosr wrs necesz oy to focilitote the cclloction
of =ny feed th~t might drip frm the feed box during feading. The
floor o2ad the feed box m~y be se2cn in Figure III. The shezp were
fod in digesztisrn cretes, but it did net spperr fe-sidlc ts5 ploce
the wild ~ntelep2 in digestion crestes. 4 fcw days prior to the
pralimin~ry fa2ding period, tae outelove were rllowed o zet
scewrgomed to their new pens. They could sece batwsan the slais of
the corncriibing =~rtitizns to the othar ~utelope, tut nst cav-
side ints <ne she~p pen. They were fad ir>m n wooden box con-
strunted ~tout sixz inches of f the flecr »nd wer> wurtered from »

pail Althoagh the floor wng ne’, thacy <t2 while stending n it
the “hirst nizht ~Tler it wes ¢ nstrumied.

Y ~ N =\
The oshoip wers T3 ¢ WU greel Dotiom (700 groms per feed).

The ~ telano wore iad » o000 ooem rouion (1000 geosms per feed).

%
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The sheep wer: n~tivse ~nd dry-lot fad, »nd did not tnke recrdily to

» sogebrush diet even though it wrs introduced gr-duanlly in = normrl
rotion, Coinseguently, they were fed consider-bly leoss thn *ie
~ntelope. Renge sheep, thot had baer grezing in » ssredbrush rren,
prohably would heve been much more s~tisfrctory for us2 in tiis
trinl. Thc srgcbrush wos chipred in 2 to 3 inch lengths with ~
hrnd-sper~ted choppsr. This corrse choaping g~ve the »nim~ls
sclectivity rs to pertisn of the plsnt th~t they desired to
consame. The shecp were ~llowed in the digestinn cretes for
~prroxim-tely » three-hour pericd ~t fzcding time. Recruse of
their intermittent n-tare of fzeding. the natelore wor: =llowzd

to ent 211 dry un the mdouiming' s faed »nd =11 nizhat Hn the aibor-
nom's feed, Faeding timo wrs & 7M. snd 4 P.M, “nter wes befere
ths shecp rnd rntelove 2t ~11 timzs., The water ~nd selt con-
sumptisn wers recorded for the ~ntalone. Veter censumption is
shown in Tetle VII,

" refused faed or crts (Figures V rnd VI) wos weighs'
7fter onch fezding period »nd put in ~ coverad mei~l contsoiner
wvherc it wns s~ved for chemicel ~neolysie, 4 semole from each
rrg of sngebrash »lsna wrs soved in 2 like mrnner nond » sample of
the comp?site wrs used for chemicel -meliygsis, The preliminczy ov

censtont~level-nf.-int~ke fooding period lnsted for 7 devs,

J
-
2
£

tho callectiom narinad wos 12 days in lensth.

Simil~r fecrl cnllzction bags (Figure VII) desigrned by Fiaps
with ~drptrtions uy Jordan (19'9) were uscd on the nntzlope ~nd
sheen. T. moke the hnriaesser Jit th2 antclove, ib was nacessary

anly to adjust the length nnc sirei. sitrops. This was nccemplished






s1mil-1rl’y to sheep An dlstress. Af er ’bzing .cs'ugh{; ond _held
struggling.‘ The fecnl collectlon ‘b-ags had no fp__pp?re "
the nntelop;}‘s fead;ng or resting nctlvitieso , They ,
'down soon after the- b'*gs were. first put ‘on thém. IR
The feces werer welghed and thoroughly mixed ﬂfter being removed ,
from the bags' 1y Alte) aliquot s'wmples were presarvud with thymol 1n
gallon glass jars 9.11¢ refrigeroted. At thé close of thes trials,
chemircal snalyses,~ (A.2.4.C. 19%0) were mede on composite 2li-
q_not,red snmpl‘es of feed cffered, refused feed, and the feces. Hair P
fromrthe rntelope's rump patches wrs found elinging to the fe'cesi
(Figvre VIII), It was picked off with a twoe"zfé"rfs prior to chemicel
analyeis, 2s 1% would have raisédr‘the nitrogen content of the 7
feoeces, The nitrogen of the feceés was dete'rminedrpfeviou‘sto drying:

by methods developed by Gallup and Hobbs (194L4), <Cochrene, Fries,

snd Bramar (1925), French (1970).

2, ;merlmunt Station Chemistry Department, Scuth Dakota Agricultu:nl
H‘*’perlmr ntal station, Brool:ings, " ‘South Dakotn.







fVAfﬁssﬁlts-éﬂﬁlDiscusston~

iIn:éipreliminnry investigation of this kind with;Wildf?nimh;s,
) relstively'smnll number of animals could te dbtained and used,

This study was complicafed further.-ber the‘sparsiﬁyvof ihfor3ationﬂ

on the hebits and resctions of an%elopa invconfinemggthand by ths

fa¢t thet two of the originesl @hii?ls'died before;érriving aﬁ«tﬁéﬁ }

Exﬁérimént Staticn.r The date obtained in the digestion tfi?iﬁ:7
were limifed by these factorse but they con serve as » guide to
what mey be‘expected in more comprehensive trials at 2 later daies
. , Table 1 .
~~ Per Cent Chemical Ccmposition of Spgebrush
7 Fed to Sheep and Antelope '
(Cut in Decembder, 1949, nnd Januaxy,lQSO)

Dry Crude  FEther A1l

Mettor Prcsoin Exb oot Carbohydretes  Ash
T1.26 6018 1,87 65,92 . 34,28

Tae chemical compositism of the Sagebrnsh,fed:infpﬁe trials_

is siown in Table 1. Crude fider ond nitrogen—free extract (KoFoB.)

were cnléulnted together in these dete under "211 carbohydratest,
'VAccording to Wilcox and Moxon (1349), the totel digestible nutri-
ents of the feed remrin the seme since therN.FaEnrvalues very ;n{
- versely-with the crude fiber velues. Thecy also state that Gtle |
ideél method for crude fiber snnlysis would be one in which £11
froctiions except cellulose -eand lignin wouid he removed, - Tancy -
st he further thnt under the 4.0.A.C. (1940) method of analysis

it is poesitle for the lignin fraction to remain with the cruda
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f;ber'or be{calculatei in the N.¥.EB. frgqtiOh.;fTherqforej in;these

data‘crﬁde,fiber and NeF.Z. have been’Calcﬁlnxed.toggpber_ﬁnder a1l

carbohydrates. ™

Table 11
Total Sagebrush Constumed and Feces Voided
In the 12-Day Collection Period

, Sagebrush BN 7 ~ Feces Voided
Grams Grrms- Grams - Grams %
Offerad Refesed Consumed, Wet ~ Moisture
Antelope - ,

I (m~le) 24,080 13,269 19,731 - 13,397~ 57.98
CII (mele)  24,A00 11,969 12,031 13,701 ©5.57
hvarags 24, 009 12,619 11,381 13, 549
Sheep : 7 o ' : g T

1 (rem) 16,800 8,459 g, 341 12,858 €2.52

11 (rom) 16, 800 8,086 8,71Y4 13,591 - €3.26
II1 (wether) 16,800 9,225 7,574 10,613 57729

IV (wether) 1h,200 - 10,594 6,206 7,887 “52,58
ivernge 16, 800 9,091 7,708 11,027 e

Tdble,ll shows the sngebrush offered to the sheep ~nd antelope,

the smount they refused, »nd their »cturl intake or consumptiosn,
" Also the fecss voided »~nd the percentmge of moisture in the feces

are shscwn.

' Teble III
Per Cent Chemicrl Composition of Seagebrush Refused

Dry Crude Ether - All ,

_ Matier Protein BExtract Carbohydrstes -~ _Ash
Antelope ' )

1 77.09 4417 1.17% 69.58 2.21

2 77.40 4,19 1.93 70,93 215
Avernge 17:25 4,16 1.08 69. &1 2,17
Shecp -

1 1749 4,71 - 1.77 67,80 3.20

2 78.03 5.76 2.09, 66.23 3655

b/ 79-98 5¢55 2,12 68,76 354

L 79,46 4,81 2,32 69,43 2.90

Avornge 7874 Bae 2l 2,07 68,05 ﬁcua
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The ~ntelope ote the fincr prrts, the florsts ~nd le~ves,
while the sheop ~te the co~rser stoms, le-ving the florets (?ﬂg~
urcs 7 ~nd VI). On Decsmbar 23, 1982, » chrmic~l ~nslycis w o
mnde to determine tho crade praotein content +f the ¢ mplate :~ge-
brash plonts in on: shipment ard ¢n nly the florcts froem the
sngebrush, The s~gecbrasn s-mple c nt~ined 5.1 par cent crude
protein ~nd the florcts c.ntnired & O per cent. This exnlring
the difference thnt T~klze III shows in the avarnrge cruda provain
ccntent of the rofuszd smgebrush for shecep ot 5,21 par cent, ~s
c:mprred to the antelope's 4.18 per cornt. 4lsg it would indicrte
th~t becsuse of the aifferance in choice of the plent nrrds v the
tws spocics, the ~ntclops eonsumed meterisl with » kigher »rzveln

content th-n thet the shoerp cansumcd,

ToPle IV
Per Ccrt Chamic-l Coimpesitivn of Feces Vaicded
Dry Cruae Bther Ax
Motier Protein Zxtroch  Corbohydentcs Arh

anteiape

1 L2.c2 2,67 1,04 35.63 2.65

2 44,43 2.69 1.3C 37.34 2.00
yaroze 43,22 2.€8 1.17 26,74 2. i
Sheop

1 77.L8 2.03 0.lg 33,34 1.5

2 6.7 2,01 oW “e. €7 1,65

3 L2 61 2.2u 0.45 77.93 1.3

4 7. 42 2.62 0.73 .0 A
sversam hy.n€ 2,24 £.52 7650 1,2

Chonicrl ecompositicn ef the feces veoidea is shewn in Table v
Annlvsis of varicoce botwesn nprorent esefficients 2f digesti-

hilisy (Sasdeccer, 19i6) wes crlculsted sn il chemicrl compositics
y ’ 3¢

of erzh of the clrsses of nutricnts in the sngedrumne For on



snelysis of varin~nce t2 be vnlid, the test ~nimnls usced must he

n true srmple «f the populati~n., The few rnim~1ls usad in collect—
ing thssc d~tn connot be considerad ts be a fully reliable srmwle
of the populstisns, Put some interssting c mprrisons botween
r.telope #nd shecp mry be pointad out.

Totle V
Coefficiert of App~rent Digestitility cf Sagebrush Fed

Dry Crado Sther Al
M-tter Protain —ztroct Corbohydrates. Lzn
Antalope '
1 32,28 61.53 53.38 27.55 27.31
2 35.85 62.83 k5. 75 36.70 33,51
Lverseg - 34,76 62.18 L4a, 56 32,12 BRI
Shcaenp
i 2L, 99 58, 2" h2.l7 19.71 27 75
“ 2514 r2.28 61.61 17.14 3.9
7 1¢. 26 nl, 82 59.72 5. 46 8.3
g 26. 74 65.08 L. 77 20.48 39,70
Lvireze 24.03 5760 52,14 3. 45 19.98
Difforences
hrtclepe-
Sheep =10, 0% +U4,58 -2.58 -21. 3% -10.2%

-

* Sigzunificrnt ~t the % per cent level.

In stadying Tebls V, it ~ppesrs thot the nntclope ~nd sheep
moy nove nod significent differcnce in the digestitiligy of crule
prot.cin hnd it not bean fror shecp Mo. IV, This sheep consumed the
lenst ~m~unt of s~gebrush durirg the trisl (1.14 pounds per &oy).
Morrison (19&9) gives the minimum digostible protein requiremcnts
of ~r. 80 pounds lomd as 0.25 pcunds ner hesd dnily. This shced wAs
consuming ~uly 0.07 psunds of digestibdle protein doily which is
consider~bly bclow minimum reguirements. Incrensed officiency due
to trc low plene »f nutritisn mry =ccrunt for tho high coefficient

digostitility «f pretein of the No, IV sheep in comporison to vhe

21
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Nichol (19385 ~stotes. thnt the fractor 2;35 multiplitgd by ths
mndredweight 'will give in pounds'the amount of air-dry-f orége;,
enten ‘daily by Arizona deer. A similar computetion fozt antelope

is given in Tatle VI.

Teble VI » “o
Sagebrush Consumptisn by Antclope (Dry Weight) -
Consumed Cor:lsumed
Animal weight in lbs., deaily in 1lbs. dnily in 1lbs, per cwhe
58 2.1 - L5
i - K6 . 2.7 Y.8Y4
Avarcge 57 __2:56 ~ h.%0

The entelope'!s intake of ssgebrush in dry weizht per cwt. is
rlmost double thot of deer under the conditions of this tes,_rt. Tha
deor drtn were collected thrbugh&ut threze yesrs in Arizona. ‘The
sntelope dota were collec;bed in inid-—wi.ntor; consequently, o:ne:
might expect thot the rnteldpefs consumpticn would b6 somewhat
grentar becruse of the séverity of the werthor,

The water consumptlon of the =nteclope wes tabulnted over an

eight d=y period.

Tntle VII
Deily Water Consumption by intelope in Querts
Antelops Cutdoor temperature in degrees Fahrenheit

#1 #°1 High Low
1.81 2,32 10 =11
2,52 2,76 21 -4
3.86  1.47 33 5
0,51 0.8Y4 35 -2
1.35  2.07 30 -5
0.92 1.5 31 ~10
1.05 - 1.55 27 6
c.68 0,90 8 -4

Averarz 1.59 1.67 2k -3

S

D RN P NS,




The -Avern ge w»ter consamrtion per: hundrodwblght of: the antelope3'

"":qu 2.86 quarts per day. S B - f

The water was offered 1n palls and ‘-weighed in '*nd out each day
tor— the‘f,grp.m{un—lt. -~Due to 't he, cold temp-ar?trure,s, it :was,':difkfl‘cult
to kcep the water free of ifcé, ~lthough 1t was apprb:ti’iﬁé%elyl;iﬁ?

" wgrmer in the barn, out of the wind, then out‘srid‘e. g Niuhcl(l9}8\ -
,gives the - w"ter ansumptiOn of deer on a semi-—succulent diet 1n:'

- Jamunry (comp wrable to this test) as 1. 2 quarts db.ily per hundred—
~weie';htf as.compared to 2.86 for the entelope. Exercise.; »tempara;ure,
and foed. sppear to greatly "ffuct the wnter consumpt:on. M'o'rr—* r '
(19)+9) gives the! wpter requir,..ments of lﬁm‘os ‘being fao ttencd r:n,,?,

r:d.rry ,feedA r81e2 to;-2 querts or more cf:w.s.rnter‘ per da y.

;Fihe granuleted s~lt was mede nvailable to the pnteiopeé;in 4
vﬁy—G-.inch mefé.]. boxess Th_e’I‘Ib. 1 snielope. ccnrsmnedrn,o7,measu,réable,
_amount ofwsﬁlt‘ during the 125—-de fecsl colloction fper’irod..’ " The -No,
2 .antelope consumed 12,25 grrms per dey (et this rate’-—lr pound in
37 'day"sa,) It 1s possidle thrt this antelope was salt "hnngry'nmil
consumed much more than it ordinarily would. Nichol. (1937) steses
that 10 deer will consumo a pound of srlt per month (ebout 1.5
Agrramsi;per deer per day) in the summer rnd about one half this amourh
in the wint er.

The body tempcratures of the ~ntelope were taken each nfter-
nosn sbout W4:iCO P.Me for four ccnsccutive drys. The average tem--
per~ture of the n~nimals wes 102..(.)'5O F., which is very nearly tuc
aversge Dudy temperature of shecp. Dukes (1947) gives the overage
temparature fdr sheep as: 1029}0 Fo, with n range from 10009@;0

103.8° ¥,
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, used t’s the traatment on. 1t to rid 1t from the infection’ 7

weighe& pr:.or to the fec-ml collectmn pc,riod and o6 the close 'of

it. ‘I‘he four sheep lost 2 pounds in aggre—"mte weuht dur

of the fecnl collectlon period. This ﬂntelope weighed ‘83 pounds

'ﬂron 'arriva,l. He hnd one eye that appenred to bave. been pum:tured

hy n sharp o'bgect and. the sight was: lost from 1t. Sulfa ux'ea \ms

,first this ﬂnimel waa reluctant to ent elfalfa hﬂy end cuuld neVe

f‘be 1nd.u<:ed “te. e9t prs=irie hay. Re mppenred to be su!t—-tnmgry‘on

,,arriv:\l, rnd s\;ft"e';:' ,consumin'g aquite *» cvuantity of it.fhia:i-ee@ -

7cohsump£i‘dn ineres~sed. Witirin thrse d-ys he was .*entihg-cornt oats;. -

and soyheﬂn meﬂl but wee. slow ot etﬂrting 10 et thle ra tibn.;i,He '
alWays shqwed a 'me_rked prefcrence for 1e9vesfand wecds.»— o

7 This tﬁme ~an£eioper arrived during ratting 's,eas_'.'),n:.jz '770:7!1,6'117?.8:,-;;
ing his pen he would butt »nd utter A low buglo, The: rut-had no

spperent effect on his fced consumption., He ste the grain and soy-

'h'ean"-'méal réa‘&ilir but some days he would cat very little alfalfa .-

hay, while on others he would consume » great derl, - This teme

,ﬁntelope. as the wild oné‘s-did, preforred to hnve hiz feed up off
the floor, 'They‘r would seldom eat' anything that hnd fallen an the
floor. The-trme animnl ate more hay ~t night then in the d?ytiﬁle.
Within a month after his arrival, ther trme Anime~l was eating over
3 pounds of —,alfa}fa ver day', and ot the end of 59 days had geined

11 pounds, He shed his hcras one day apart, lecaving the soft,

ety o romenes. - -t o
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‘black spike. He was noticeably gmietor after shedding his horns- 7

end’ I'éss .od;)r was npprrent. About ten days previsus 't’o; the arrivel
of the wildr sntelope, the oats rnd soybern meal wére rgrad.ually" o
reduced from his ration.:
,Af-t,er:the» rarrival of the wild ~ntelope, the tome farlxt:el-o,pe wng
put. on a spgebrush dict with them, He =te the sagebrr\;s-h;i but, .
cﬁﬁﬁinuﬁllrsr?lprst vigor ~nd viéight. He lived for 25 dnys con Sfig0§-§;
ﬁmsh, but lost 14 pounds in.thet time. On the t\venty-iiourth day;' '
‘h'e.'began to. wha~ze »nd o slight nns2l discharge was noticed. 7
P@ilni,ciilinpwafs injected and sulfa wes fed orslly. Ee réfusgd f,tro' i
e.'i).t on the twe’pty%fifth dey of the sngebrush ration end died t,l{m.t-
nights Diarrhsa was observed a dny or: so prior to dee.thr,__r . Tha
-po'sf—mortem , einminnﬁ inn found gestritis;.-enteritis-of the lprge
c%lon, and ‘edg‘;na of the lungs., All post—mortem iexemi‘naticns were
peffofmed by Dr. G. S. Horshfield, Directsr of the Animgl Hepléh'
La’bo’rat{sry, Sou;:h Dekota Strte College, Brcokings, -Sauth Dekota.
It sppears thot the abrasive actincn of the somewh.'-:.trccars;e segebrush
mey heve caused the inflammatisn of the digestive tract, =nd his
weakened  condition probebly mrde him suseeptible to respirntory
infection, Apparenfl_yz the teame sntelopé died bac('m_seriofthe insbi-
1itryr to utilize sagebrush, ::.ftef raceiving nsnother ratiin, or the:
'shift frem one ration 40 the other was too repid. Another fnctor
thnt must bs csnsidered is the cnvironment.  The barn where the
nnt_eloye werc kept was drofty ~nd cold. In this period thc tempernr=
tures fluctﬁn,tcd Quite,rnpidiy. In Table VII it mey be noticed
' tha,p the temperaturc changed fr-m ~bove freezing tc ‘below zero in

p. 24-hour perind,
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.After the sagebrush focprl colloction pecrisd was czmplctedl the
noxt trial to‘be,rﬁnrwith sheep ond entelope was e mixture of s~ge-—
brush #nd good quwiifyrprpirie h~y, The hry was scnt fo the colleée
| by the Scuth Dakota Dopnrtment of Game, Fish =nd Pnzksrﬁrog‘an'
nntolépc ;ren cf the state, -The.ﬁry wre run thraugh the ﬁgnﬁu
operrted chopper, the ssme .as the sngebrush, to mnke a more hdad..
gencous mixture, The first‘fead of the mixture of sngebrﬁsh ~nd
hay to the nantelope c-nsisted of 300 grrms of hay and 1€0 grrms of
sagobrush per feed, Ths low level of feed offerzd was to induée :
the antelope to ent the hnyo .The ~ntelope consumed sbout 150
grams of hayfand,nli the ségeb;ush from the first fead. ,Aftgr;thinr
initi»1l feed, the ~ntclopo would eat all of the saggbrushjoffgyedv
but refuéod‘thebhay. Tho sheep were 1s5 fod an 800 grnm—rati§n;{
but it csnsistcdrof_300Vgrpms,of sngebrush ~nd 100-gréms of hny A
per fead,. The sheep rte ~1l of the hry and about one—half of the
‘ srgebrush, 7

Three days after the srgebrush-hsay mixturc wés offered, gnté~
lope ¥o. 1 rofused to oat cny of the feed offered. The rmount of
spgcbrusﬁ wes immedintcly incroased, ~rd- the h~y wes taken ~ut of
the rotion in ~n attompt to build up his reserve strength, The
sick rnimsl had,arslight nesrl dischrrge. He wes fed sulza crn;iy
with no apparent effect, This antelope died 24 hours -after firsi
refusing to ert., He died, as the trme “ne did, in a siate of tecth
gritting end c-nvulsicns. The weather wnrmed up to nbove freeziug
in this wxek, ienving the psns demp, It mpponrad that in the three
dﬂysrthnt thie nntelope Qns on the srgebrush~h~y ration his resistnnce

hrd been greatly lowercd, A post—mcrtem was bheld, ~nd the nacr-pey
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“Gﬁrcass thin, no body fet:
Ikughage in rumon,.

Hgmorrhnge from- mnséﬁtb;ié fciﬁé éf lnrve colon spparentliy
rcsult1ng’framAthrombosis<;%ve;ns rEew smnll hemorrhagss.
in woll of iﬁrge:ééi;ﬁéﬁilf;" ?%4 j‘ . R

Disgnosis: "mélnuﬁéizién;i;'

) The romnining énteloPE wAs chnnged from the sagebrﬁsh;hgy
rrtisn t5 all the sngebrush that he would ert, ond he was bedded .
wiﬁhxstraw. He nte s"me lenfy alfrlfa hny fed to h?m by haﬂd 6n7
the first night th~t he,was:tgken of f the Sagebrushwhay,fé:iéné
Althdugh g1fa1fa,hay Qés ccnstantly Béfére him , and furthériﬁttempts
were mnde t9 feed it by hond, he refused to1eét any more of'the hay.
It nppeﬂ rs thrt the ability tﬂ digest qlfﬂlfa hny was 1ack1ng and
perhrps an appetite.for it n}so was lacking. :Soybeagimeal pellets,
ozts, ~nd- cOrn were offereéﬁbéféteri“ style, bué nil;qére requed.
This ~ntelope lived 01 ht dﬂys ffter tbe other wild sne d;pd, Dur-

ing this time he ¢ te sqgﬂhrush drsnk wntur and CheWCd'hiS'Cudo

The ocst—murtom examln?tlon showed sevcn broken ribs thet hrd

herlcd, pncum3n1~ 1n thevlswor port1 n. uf the lobe of. eﬂch lung
(Fizure Ix),fpna - men full o+‘ s'lgebrus"l (Figure x) 8 rGs
vanced stnge of pnuumoni Eln hoth 1ung@ -whs.frund 1ust—Cﬂpcsite : G
the ‘healed ribs,,ﬁnd ﬂpp ently was 1nduced by the irgrvu ‘ed riL3¢
The henled ribs werefprobnbly'braken during trapping pr h-ouling

opern~tiocns s~me H0. days previczus.

It is the opinisn of the author thrt the liveability of wild -
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specles used in digesti-n studries would be. incree.sed —if;fr)ldezr‘*iénd; )
Strc?xrxger'aninrwls (perhrps yerrlings) were used, rcv"ein th’ugh handling
them weuld ﬁe rﬁr,re C;ifficulto An outdcor e:;e;'cise ;’;en w*_th o

snlid fence ~t lenst seven feet high for nnteloPé wauid be dcsirnble,
A tompersate seascnrﬁf the year would minimize-suscepfribili'by un ] :

respiré.to ry infections nnd be moere cinducive bo the goeneranl hs~ith

cf the snimnls.
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SUMMARY

o determine the coofficienmts of mpporent digestibility ofthe
nutrients in sagebrush, digesti;n trisls were conducted with tho 2
wild rntelope frwns and 4 sheep., The ~ntelope consumed an average nf
11,}817grnms of chepped sagebrush during the 12-dry fecrl ccilection
period, as cimpared to sn average of 7,7C8 grnms-cohsumed'by the
sheep in thé cnllection poriod.r The nntelcpe ~veraged 57.90
pounds in weight, while the shecp aversged 81.8 pounds. The sheep
were téken—from'dryélot faeding, ~nd did not toake rendily to a
spgebrash diet. Range shaep nccustomed o0 sagebrush prebably would
hove consumed it more readily., .

The coefficients ¢f apprrant digosfibiligy of the ccnstituents
¢f sagebrush cut in Dacember and Jrnunry nre presented for mntelape
nnd sheepe The “nly signific~nt diffcrence found in the digestibi~
lities between the two Genern wes for dry mantter; the nntelope having
the higher coefficidnt which wns 34.06 per cent ns compnared to o
24,03 per cont for the sheep. Thd averags ccefficients cf rpprrent
digostibility for nntolope were: crude protein, 62,18 par cents
ethor extract, h9.56 per cent; =11 cnarbohydrotes (crude fidwer and
nitr~gen-free extract), 32,12 per cent; ~nd ash, 30,41 per cent,

The sheep hnd slightly lower ~vernge crefficients except for ethar
extract, Thoy werc: crude protein, 57.60 per cent; ethar cxtract,
52.14 per cent; nll crrbohydrrtes {crude fiber nnd nitrogen—free
extroct), 23,45 per cent; end ash, 19.58 per cent,

The ~ntelopo consumwed nn svernge of 4.50 pounds per hundred-
weight daily »f chopped sngebrush »nd 2,86 quarts per hundred-

weight daily of woter,

i
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The v.ung wild ~ntolcpe dicd shertly ~ftsr being chrnzged from

o)

srgcbrush roti'n to » sngebrush ~nd prriric h-y mixed roti-n,.
Tro ~m-unt of srgehrush faod wrs raducod t¢ -~ aminimum in 2n ~ticmod
t2 inducc the rnim-ls tn ©nt the hoy, ~nd opp-rently ihis couscd
them to werken ~nd die, .
It is the opinisnaf the suthor th-t the livenbility of 1;
~ntclope usod in digesti:n studics wiuld be incrorsed if ~1ldur
~nd stronger ~nimrls were uscd. 4n -utdi~r excrcisc pen with »
stlid fence ot lasst saven foct hizh wiuld be desirsdle for
sntels:es Ctnducting studiss in o tompernte sens'n ~f the yeor
w'ald minimize the suzcontibility to respirntory infeoctinas ~nd
wuid. be cornducive t~ the gencrnl her~lth of the ~nimsls uscd in
» digestisn studv,
This study indicrt:s th~t nntelope ~nd sheep digest the

c-rst itucnts ¢f s-<3hrush with much t'ac s~me erder cf cfficiercy,
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