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Technical Bulletin No. 529 	 August 1936 

CNITED STATES DEPARnJE>':T OF AGRICCLTURE 

WASHI~GTOX. D. c:. 

EFFECT OF DIFFERENT iVIETHODS OF \VINTERING 

BEEF CALVES, IN THE NORTHERN GREAT PLAINS, 


ON 'WINTER GAINS AND FEED COSTS AND ON 

:, 	 S"CBSEQ"CENT Slwf.MER GAINS I 

By W. H. BLACK, ,~{'ni(}1' anill/Ill 1l1l,~I)(/lItlll/l1I!, ,r. It. Ql'~;S~;~BERHY, 81'llioi' (('1I;mal 

I!lhY/),lIlllIII/lI/, awl A, L. B.\KE.R. Il,Y.Vi,V(IlIIt animal h/l,~l}(lII(lm(/lI. r'nitt"1 


I{tll,lf·.~ RUH!I/' Li.ITslrwk E.J:/lf·)·ilJlf'lIt Htlltir>ll. .4.IIi11If11 

1I1l,~I){fI/(/r!l i)il'i8iIJ/l, Burr'ou of .IHill/lll IIl(llilitry 


('ONTP,NTS 

P'U:';(:I- -

The arpf} nn'l tf' problprn< 1 HcsLlits of p'ppcimenl,: 
~ropf' nf PlIwrimrn t ;.; 	 ') EXpt1rtntNti. 11 HJ2tj.~2f 

J~xperirnpn~'l proePf]ur~ Exprrirncnf. 2. f~J27 -2" 
CalH's used anf] rnNhod~nfh:\ndlin!( Experiment3,IU2S-:!\l • 
Winter (peds tiRed ~u:w~ni~r~~~;~ppr)m~nb 1.2, and;}l 19~1j:
~unlnler r~lng~ . _ _ 

Weather conditions during tllQ experiment,., ~Ilmmury and (,{)lldusif)n;;~ _~ " . ~ ~. ~ ~ ..... 

~ 	 THE AREA A~D ITS PROBLEMS 

¥ Tlll' northern Grrnt Plain>; incllHh' approximately 130,000.000 ~H're;; 
~,£ land in ea~tern .;\Iontnnlt: northeu~teI'll 1Yyoming. and the western 
~al'ts of );ol'th Dakota aml South Dakota, Thi::> a"e,l lit'S !.!enendly 

l the nIi~;;()lIri River draillllg'l' ~'stelll, is bounded on the'llOrth by 
'anacla. and extends eu;;t and south from. the bast' of thl' Ro('kv~	.i.lountains to the en;;tel'Il boundaries of the ';\IisHom1 Plflteau. TIle 

a,yCl'age yetlrly precipitatioll \'llrie8 -from 13 lllches at Assinnihoine 
ill nurth-central Montana to IT.G inehes nt Di('kill~(Jn ill ;;o\lthwe~tel'll 
North Dakota. At ';\Iiles City. :Mont,.when' these esperiments were· 
clu,[,1('(1 011, the pre('ipitation was 13,4, inclw;;. 'I'll(' avel'ugp Iel1f-.rth 
of the growing ~t'aS{)1I yar1('s from 115 clays at Diekin;;on to l:}u clll:'o'~ 
at Huntley ill south-central ~[ontaI1a and at Al'dlllOl'e in ;-:outh
'\w;-:terll S()uth Dakota. 

0:1' thi!' ill'pa. :l ]lP!'('("l1t i;-: it't"ip-atPd land, 1:2 pel'('pnt fal'ming. 1:2 
percent fal'mlng-gl'Hzinp-. 1:1 pen'ent /!l'llzing-tOl'u/!e, ii4 pel'C'cnt /!l'llZ
ing, anel 7 percent national fOrpl:itH," PrpdolJIinatinl! range-foraw' 

I TIlis work wus rnrri~d on In ('oot]('ratlon wlt-h the> )Iontallil Ag-rkulturnl E:O:P('rim('ut
Rtlltlon. F. n. Linfl!'Ir.i. <1('1111 and (lir",'tor. allll ('. :\. ,\I'IH'tt," vir'(' delln Ilnd prof<'''Ror of 
IlUilllll1 hUstllll1drr. nt tlw stlltion. n~~I"t('d In pl"lIn;ll1-' tIl!' ('xperillll'nt, 

• I )I,~('('n"'ed.

3 ..\l~nOl'Sf A~ g .. IUHI otlwr~. IA.\,Sn (,1 ••\~allflt·A'J·I(lX 0"'- '1'101 SOWl'fll~H,\ nUI':"'!l' Pl.,\!;\,H: 


MO);T,I);,I, :<OI,I:U I1AKIITA, SIWTH I>Alm']>'I, .ISO WY()~I1);U. 1', l:i. Dept, Int., Upol, S'.n'(',\·, 
Jail Ill) .. !IIIlK 1!l:!\I. t:\linl"ogrnpl1ed,j 

6Slliio-::G 
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IJlantR include wheatgmss (Agropyron 8111.itMi Rydb.), granul, grass 
(Bollteloll(t gr'(loilis (II. B.· K.) Lag.), buffalo grass (B1tlbilis 
dacty/oidI'8, Rat.) JlN'cilegrass (Fftipa eomata 'frill. and Rupr.), 
junegrass (Koele1'ia (Jl'i8tata, (L) Pel's.), niggerwool (Oa1'erv filifoZia 
Nutt.), and l'agebrush (Al'tC/il{l8in tl'identata Nut!:.). This immcllse 
area, with Hs c\iH'pl'ent lanel typps and low rainfall, ClIlI best bt' 
utilized through the productioJl of 1ivestock with controlled meth
ods of grazing and sufficient forage-crop production to insllre 1'tele
<]lIah' supplies qf wintcr feed. 

The ]ll'odul'lioll of fecder and grass-fat. cattle, therefore, consti
tllt('S OJ'le of the major entcrprise!-( in the llorthe\'l1 Great Plains. 
Eeonolllie chang<.'~ in reccnt yellrs br()lwh', about th~'ough an ,in
C'rcascd demand for 8111a11cr cuts of becf ha,ve. hHI II, cbrect rcactIon 
on bepf-('ltttle prod \let ion in the area, F('wcr mature stecrs are car
ried on tlte rnngl'S i'm' grass fattcning, and nHH'C calves and yearlings 
al't' l1Iij i1wte<i as fp('dpl'!; for fatt('ning purposcs. 

Pl'odul'tion pl'oblems resulting frolll this change ill nUil'ket demand 

ha \,p brollght llbout thn llPed for ini~Ol'l\lati()n on nlPthods of winter

ing bl'l'f cattle, pal'ticulal'ly ('alves, in Ordl'l' to obtain the lllnxilllul11 

I1S(' fl'Olll the llrl'n'Smost. ('('~H1{)llli{'al and abundnnt ('l'OP, l'ang(' grass. 

Bl'Pl'dillg ('o\\'s and oldC'r sil'l'rs l'an be' 'tyintl'rl'd on the range at rela

livC'ly 10'" ('osls, pt'o\-idl'(l adN\llali.' sllpplie's of range grass an(l 

watpl' al'p a"ailablC' and thl'l'P is natural sheitci' f1'011'1. stor111S. Sup

pICl1Iellt:ll'Y :feeds, such as l'ottOllsee<l calm OL' hay, are required only 

dlll'ing periods of extl't'l11l'ly s(,vel'e wC'atltcr .and heltvy snowfall. 

Calves, Iwwl'vl't" arc not well lillapt('d to this 1'IgOl'OUS treatment and 

rt'CJui re regular fel'(ling, shl'iter. and good ('are for 1Iorma) growth 

and dpwlopllll'llt. Onl'-o/' tht' }ll'ilH'ipal pl'oblplllS in. wintcring ('alv('s 

is the eeonoJ1li('nl ww of willtel' fl'('(l:, t() obtain normal gl'owth und 

development <Iul'ing this spason and still obtain II, maximulll return 

'from range gt'fiSS bdol'(' shipping til1H' the :following fall. Varia

tiOllS O(,('Ill' thl'ongilont difl'pl'cnt sC'ctions of the northern Great, 

Plains with regard to llyailabl(, 1'e('(1 f"upplies, length of feeding 

1)(,I'iod, SlInlllll'I'-grllzing (,OIHlitiomi, and lllarhting facilities, and the 

stockman at all UlIlt'"' llIlist bp al)le to selcct and follow the practices 

best 1:'uited tll hi,; OW11 ('ondilions, 


HeOPE OF EXPERlMEN'rS 

The cxporiments 1'('pol'le(i in this bullet i,n were made to determine 
the cfrects of j'ppdil1g alfalfa hay alol10, or in ('ombinntion with .~ 
eottonsee(l ('akl' 01' COl'll silage, Oil Wi11i('l' gaim; and feed ('osts anel on 
Ruhs('fLlJ('llt gains on grass. '1'11(.'s(' expl'l'illlenh; ext~Il()l'd from the 
winter of 1!)2H-~7 through thp slIlllmer-grazing senson of 1929. 

Thl' silldips W('I'(' made' at till' Pnited Htntcs Hange Livestodc Ex

)lel'iJlH'nt Station, i'ot'IlICI')), the Fod Kt'ogh l\Iilital'Y HeRcl'\'ation, 

locatt'd llCal' till' ccntel' of til(' northern (heat Plains,' in l\Iilei;; City, 

Mont. TI1(' sb Lion ('Om pris('s iiCi,aoo aer('s, 4(i,D15 1l(!l'l'S of which are 

in 11 triangle hrtween thl' junction of the Tongne unel Yellowstone 

Hive]'}; tlnd n,aH:1 nerl'S Oil til(' north sidl' of the Yellowstone Hiver. 

App1'oxii11alply (i:10 1\('I'('S H1'(' (Jc>vo[(~() to the procinctiol1 of alfalfa 

IJ11dpl' il'l'igatioll, 700 a('I'('S to thl' pro(\lIdion of cll'~r-Inn(l graill crops, 

and tlH' l'C'lllain<l<'l' is utilized as winter and suuuner l'llllgps for 

eattle, sheep, and horses. 




3 WINTEUING CALVES IN XOltTHERY GHEAT l'LAIXS 

EXPERIMEN'fAL PROCEDURE 

CALVES USED AND METHODS OF HANDLING 

The calves used in these experiments consi~ted 01: 1U heifers awl 
82 steers fl'om a, herd of pllrebred Herefords at the station. 'With 
only a few exceptio!H:; the calves were dropped. between April 10 and. 
.June 1 on the l'llngn (fig, 1). They 'were weal1l'd. late in Oetoiwl' 
and graz:ed at headquarters on thil'll-growth alfalfa until ",intel' 
feeding was begun early in Dec-ell1ber. .All calves ,,'en' yaccinatetl 
with blackleg. aggressiJ,t before )Veanh,lg t.ime. . 

At the begll1l11ng of each wlJltcr-feNlmo' penod the calves were 
<.lidded as uniformly as possible into thretlots with )"espec(; to u~e, 
weight, sex, condition, and previous gains. Lot 1 received 0111y 

FWl!1:I1 l,-ll:xpl'rimeullli CUIl'l'S wlt:h theil' lhuus 011 SlImmcr l'U1I!';C :II Jil(' 1'lIitl'II ~(alf.'s

Huuge Livestock EXJlerillll'Jlt Htutiou, "liles City, "luut. 


aUnlfn hay, which WilS full :fed; lot 2 was Jikl'wi~l' fed tbe aHalftL 
hay but received, in addition, cottollseed cake, ",h icll yaried in 
quantity fJ'()!)) YPUI' to year; lot 3 l'l'eeived Jilllitl'cl. quant,itie:, of 
alfalfa lmy and all the ('01'n silage that the animals wOllld eat, Ihy 
was fed 1n the uWt'ning amI in the aftel'J1ooll to lots 1 and 2 and ill 
the morning only to lot 3, CottollseNl cak(' was fetlin tl\(' Illol'ning 
and silage at nOOll. F('('ding was beglln at 7 n, 1ll. Com silngp and 
cottonseed cake were fed in troughs separatl' fl'Oill the hay. HdllSl'll 
hay was removed from the. trouglu;, l'ewl'iglwd, and. til(' ,n'ight de
ducted from the toUt! quantity of hay it'd, The eal V('S W('I'e w(dglwd 
at the beginning and close of the experiments and also at tIll" conclll
sion of each 28-dny feeding pel'iod. The initinl and linal ,\'eights 
were the u;verage of 3 consecutive clays' weights takl'll at the be<rin

, 1 1 f I 't '1'1 ' .1' (' , t:omng al1( C use. o. t w experlmen 'S, .. 1(\ wlnter-lN'( lug l'xp('nmellts 
weI'\:!, begnn with the afternoon iN-ding on the s('('ond day of weigh
ing and closed with the morning fl'l'ding" on the s('col1(1 day of 
weighing, A.I1 weighings of till' di1f("'l'llt lots WPI'('m:Hle ill the 
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same order each time, Leginning ut or about 8: 30 a. 11l. and ending 
before 12 m. 

During the ,yinter-feeding period the calves in each lot were quar
tered in similar corral;;. Each lot had aecess to a sheltered pen in
side the cattle barn, the barn being- 30 by 40 feet in size, "'ith 66 
lineal :feet of bunk space. The olltside eorml for each lot was 30 by 
120 feet. 'Yooden water tanks located inside the bal'l1 ])l'oyidecl 
water for each lot of calves. During the first wintp.r the calves drank 
wate: on which the ice bad been bt'oken, and c1l1l'ing tlw remaining 
two winters tllPy drank watm' warmed by tank heaters. Halt was 
avaLttble at all times. All calves Wl~l'e dehm'lwtl before the close of 
the last 28-c1ay pedod of feeding. 

The calves werc turned on natrve-frrass spril1(r ranrrp at the conclu
. fl' . l' . t- n'"SlOI1 0 t H~ wll1ter-fee( ll1g" ('xpel'lments and gJ'azed through the sum

lller with other expt' l'imenlal cattle. :Final fp(>(l-lot weights were used 
[Hi initial l'tU1f!e w('i~hts. und final rangl' weights W('l'e taken at the 
close of the. SllmnWl' season. between October 20 and November 1. 
The a.verage period on s1ll11l11el' range j!or the three seasons was 195 
days. 

'Yater was obtained frol11 tIm Yellowstone River while the yeur
Lin~s were on the. range u!>ed in 1927 a.nd 1929 Ilnd from water holes 
and tunks while they wer!' 011 the range used in 1928. Snlt wus tI\'ail
able at all times. Salt box('s werp located in good grnss an'n!> remote 
fro111 water, in order to obtain the most satisfactory utilization of 
I·allg!'. 

WINTER FEEDS USED 

Tablp 1 SIlO'''::; t1w chemi('nl analyst,s of tIll'. fpeds IISPc], uas(·a on 
thl' uV('rage fe·t· tIll' 3 Yl'al·s. 

'1',1111.1': ].-Llrcl'(I{/(' r'//f'lIlil'lIl IIl1a/lINCN (}f will/I'I' rl'(,l/.~ 118('(1 frolll 1!12(]-:27 to 
/1)28-211 

, I 

('rude ' Crudt,· :\iI ragell'"
Wnler .Ish (ceo lintprott'ill i fiber extrtlct , 

j)(fl'f."/1/ . jJaceTll j.Jut.'cul ! l'act'1I1 I l'aCt'lit I PI'TCrllt 
AJ[nJ[1I h.IY.__.. " ".,.~.,.~ . .,." 4.{j·, l 7.27 ! l:!.~O ! 37. all , a,~. IH I I. 53
('orn silngc l __ •• ~ _~_ ,~~.~ . <,,' , 1- O· .('717 I LOt : ~,Ii) i t),. J I f. a ., J 
Cottonseed cnkc._.. . .. ~ 3,25\ tl.t10 I ·IL'S I 1 L W 2"i. \12 G. 7:1 

I·1 
I Pur 1920-27 onlj\ 

All the feeds except cottonseed cuke "'ere produced under irrigation 
on the ~tation farm. The alfalfa hay i("c1 durin~ th!' fin;!' yeur was 
largely second ('utting, whel'pas that fell during the 2 Rllc('eeding years 
was first cuttill~. Tllp JIn)' was well ('med btlt ('ontainpcl i!oxtail and 
was somewhat stellllll\'. li'ederal gra\1('s wpre obtained on tlte huy fed 
during- 1928-:W. nlHl"JHost of it g-I'ncled r. s. :No.3, 'with a small 
proportion of r. S. No.2. 

Tlte COl'll silage u~ed p[tch )'!'ur was of ~ood quality, was produced 
from yellmy dpnt corn under irt'igation, and during the 3 years varied 
only about 3 percent in water (,Oil tent. 

'i'he cottonseed culm varied slif!htly 1ll01:e than a percent in protein 
(:ontent. Both nut- und pea-size take were feel during the three 
winters. 



------

WIN'.rgmXo CALVgS IX NOll'J'J:lJo;HN mmA'r J'LAINH 5 

S UlVIlHlm HANGI, 

Important native-grass specit's n \'ailablC' :for SWlll11Cl' grnzi I1g i \1

clud('d wheatgeass (Ll[/l'oPl/I'OII' NII/ltliii), juncgl'ass (Koeir?J'ia (!}'is" 
tala), blue gl'ama gL'tlSS (Bouteloll(( (l1'(wili8) , buffalo grass (Bulbilis 
dactyloid(8) , and needlegrHss (/...'tip({ cOli/ala). 

The l'lltc of stocking 'Oil spl'ing and Slllllmer l'nngC's Ya1'i('(1 frOlll 
year to year with tLl' nurnbeL's of llYllilable cnttlC', but ill gmlCral all 
l'unges\\'cJ'{l und(,l,'slOcked, amL gl'azi ng ('O])(\ it iOIlS, insofar ns nvtd 1
able fepel was ('ollecl'llcd, w('r(' sath;factol'Y in eharactcL'. Thc rate. of 
stocking foJ' the diifel'ent yeaJ's was as follows: One steer or heifer to 
28 acres for 1~4 clays in 1!.l~7, olle siep]' 0[' heifer to [thOllt, 6:3 ael'es fOl' 

1D::> days in 1928, and one sl('el' 01' hei:fcl' to about 15 acres for 201 
days in If)~D, TIH'l'c was cOllsid('I'nble Ylu'iationill gJ'azing (:on<li
tions thl'ough the {heel' HUl1lnlel.' s('nsolls. Grtlss growth was above 
nOl'lIIal in 1[)27; bt'jow nOl'lllttl in In~R, and ]lcndv nOl'lllul ill 1D29. 
For the use of the 1':,ll1ge thl'o1tgh tilt' ]ll'I'ioc1 ('()\'cl~ed by this expel'i
ment. nn allowanet' 01. 1 cC'nt jwr head pel' day was made. This allow
ance. was based On tIl{'. lJl'p\'ailing \tlasl' 1':1[p 01' nati.ve range Itmd, 
whil'il is n. little ]('ss than 1 C0llt ]leL' lwad. pel' (lay, 

WEA'l'HER CONDITIONS DURING THE EXPERlMEN'rS 

Tablp :2 S11O\\'S tIll' n\'PI'agp t('JIljwl'utnl'(' and tllp 11I'l'eipitntioll ai' 
)[il('s (,it~·. Mont.. dlll'ing tlw \\'intpl'-'f'peding- and HtllllnH'I'-gl'Hzillg 
pxp(' ri 1lI('llis, 

'['AW.l>: :2,~-.1r(·t('()/·l)tO!lil'rl/ (/11/(/ I 	 dllrill!1 /I'illl(T-!('('I!iIl!l (/11(/ SII'IIIIICr-!II'IIZill!l 
('.('Jl(,I'/IIII'Ii/S 

'Potul pr('ripilntion 
.\\""Ih ~~-. 

1:I~S-~ll JU~II-~7 I 1U27-2S I J02S-~U 
I-~--'··F. 'r. "/0'. 11l~"1,' I f/le/u,I( Inrlll'"lJl'<"'m!),'r 	 IIi.! , ~..s I. :13 O. ·10,JunUary 	 lIt:.! !!1l,1; ~~:~ ; u: ~if ' .+1 .IIU 

Ft1 Ill"I1UI'Y ~O. "; : 
i 

~I.I 
I 

,~.~ I .J.) t ,:l~ .as.\lnn'II __ ~ti :! I a.'. II l~h.l I : ~3 ! .;'·1 I. i~ 

22, 1 ~1.1 h.G! J.li!J ~. GU I 3. ,10 

~lllnill lU~7 IV~U 

-~.-- ~-----. 

I 
April ___ ,._ .. _ 

"F. 
'il. I I 

I 'V 
la. () 

'Po Irlchl's IlIclllw I IllclltW 
H7 :!. :ri n,'l:J 11,70

May "'i:?11 ! IU.~ rl;J, :J -I. 71 . ·Ii !!.2,., 
JUJlC IiLil till, i 1i1.·1 J -.)I 

./- !t.sa ~.U·I
July il.1i 7Ui Zly. (~ J. :12 .J. 7H .7(1
AU~lIst OX. T liKS I ja.•~ 2.51 .1·1 • ~8
Hcpfl'Tnhcl' 5S. ·1 [IS I I ;'l:i. ·1 I. j'X .:H 1.8(J
Octoher 511 II i ·Hi. ·1 I 50. ~ .a:1 1,:1<1 1.05 

,1.Ycrago Ill' totaL 	 liS. d 
i 

!JS. S ! IlIL II 11.1,(1 HI. all U.77! 
( DatIL uhl,lilled froJll tlw slatiuH uf tho. t·, H. 1\"0al.II"I' 1l1lr~:1II :;!lllllietl at ~I iles City, ';loJll., 
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RESULTS OF EXPERIMENTS 

EXPEItIMENT I, 1926-27 

The calves were '~·eighed and weRned on October 18 and turned out 
to fall pasture' 011 :i't'osted alfltlfa nftermath. '"\Yin(er feeding wu~ 
hegun on December 18 and concluded on ApI'iI 12 aL the. end o·f It 

115-day period. On April 12 the cah-es ,Yel'e tumecl all spring range 
und on Muy 7 wcrp moyed to SUllllllel' rnnge. Full weights were 
taken Oil OctoLer 24, ut the end of It 19i1-clay grazing I'i~ason. Spring
am1 slimmer-grazing cond itionfl were gene'mlly satisJiuetory. 

The results of the first \\·intt~l'-fc(>(ling and snJ1l11ler-gl'llziilg periods 
tire given in tabl(' 3, which shows l'hllt till' clllvps in lot a, j'l'Cl alfalftL 
and corn silage, madt, ('onsiclerltbly gr'C'atl')' 'wintt!r gains thun those 
in lot 1, f('d alfalfa. hay, or thos(', in lot 2, :fC'<l alfalfa. hay and cotton
seed ('ake. How(wC'r, tllP lot. 3 cldvC's did no l>ettlll' than the other 
two lots c1ll1'in!! the. ~lIbsequ('nt SUlIllllC'I'-gl'uzing seu~on. so that in 
total gains tllere. werc diifel'enC'es of only 26 pOllncls bet\\'een the 
calv('~ in Jot B an<li n lot 1. and 22 pounds lwt w{,pn those, in lot 3 
and ill lot 2, l\[OI'('OV('J', (']1(' winteJ'-ft'ed ('o;;t pel' ('alf for the. animals 
in lot. a was 84 ('en!;; llHH'P than f(lJ' those in lot 1 and 34 ('('nts 11101'(, 

than :fol' those in lot 2. The fced cost for 100 pounds of gain for 
the ,rintt'l' and SllllJIlHll' seasolls was pI'lleti('ally the 81ll11P fol' all lob;. 
COI1S('qIlPIlt.l,V, no 011(' of th(' ('11]'('(' willIeI' raticins S(,(,III('(\ to have lilly 

advantage ove], the othel's dUl'ing' the 1926-27 r:qwl'illll'nt. 

'J'.\l1T,I': a,-C'OII'/H/I';SOIl of tlilfl,/,('1I1 1III'tI/()d.~ oj 11';11/1'1' jl'eclill!! ('(t7I'("~, ill t!lcil' 
elfer't Oil tdll/I'1' UO;IIS (/1/1/ fr('11 COSl8 1/llll Oli 811 li8l'1/IIC'1I I SlImlllrl' (Jail/,), 
J[12(i-27 

, 
Lot I l~ot 2 (fNI.,' 1,ot 3 (fed 
ffed nl(nlfn, 11.,. nl'nlfn U'Ipound" • ,.

Item nlffll(n, cOJlon.~Jd p()und~;
12.4 c'\k~ corn silul!e, i p()uIHI~) O..llj'POI;ndl; ~,~ pounlls) 

~---.... ,-_ ...._
,-~---------------------------~f<---r--·,",--

1- i('nl"'" in lot I.. .... .......... . .. ,nUJJ1her.. _~ 17
I, 
' iWinter period II In (hl~·'): I 

Averngc iniUnl wel~ht per p'IIL ...pounds ~ t 41:1 i ·113 
AyprnJ!e gl\[11 per enIL.. _._~" -._ .1/0 •• :15 I 47 13"'1 
A\'ern~c feed CMt per cal(' ...... . .. ~dollar' 7.1l l 7. fH 7.05 

HUlUmer rnnl'c period (lV5 (1'1),8): , "'IA.\'crn~c gnln pcr enlf.. .. ...... . pounds. 2U~ Z~I !!S5 
,\ vcrugC f('cd (,,),1, per ('alf'•.• ~. .dollurs.. : 1. U'j • I.H5 [ I. 00 

Wiulcr nnd SUllllMr p~riO!I (:UO clays):
A\'crago s.:uin p('r calf....... , .ponnfIL.l '~2i I :J:lI! :1;;:1 
An-ruga feed co,t IJer mlf i ........ . dollars. i n. no 0.5G 1 !I,110

I,\ ver:lgocOsL Iwr IOU llOlIlU/, of galu. .do. 2.77 , 2.S'<; I 2,!oO 

I ~lecrs: Lot I, i; lot 2, 0; lot:l, i. Heifers: Lot I, 10; lot 2, II; lot 3, 10, 
'At the following pri"".' pl'r ton: ,\](lIlfn hny, $10; cotlOnsee" cllke, ;j;3'.r.o; corn sila~e, $5. 
~ gstilllutct! ttL I ('ClIt p('r hNlt! per <iny. 
i 'I'hc ('(lsI, ofsnl: WILS I10t iIlc'luued since it WIIS ,liflkull (0 delcrmiIw ils eonSlIlIIpt I())) be<'lIu," uf unn\oid· 

able wnstn).{c, C$p(l(~inlly h~· rnins. ')1110 quuntity ('nrl~lUlll'(l per ('ali for tlw lolal winlLll" nIHl SllJHlJler (cl'di'l!:: 
was onl)t 11 few ('en 1.5. 

EXPEInl'llENT 2, 1927-28 

The calves were weighed and weancel on Octobcl' 27 aml tnmccl 
out to :fall pasture on fl'osted alfalfa aftel'math. As wcather COll

ditions wen' unfa vomble for :fall pasture by tht' end of N ovellllJCl', 
winter fpeding WIIS Iwglln Oil Decelllbt'l' ;2 and cOllcluded Oil April 17; 
at the end of a 187-<lny fpeding J>l'l'ioc1. The C!tlVl'S were tUJ'ned on 
spring range 011 Apl,l.l 1S and were llloved to SUlllIlICl' J'ltU~t' 011 
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May 26. Fall weights ,,'er(' tuken on October 19 at the close of a. 
185:clny gl'llzing period. Spring- nnd sumnwr-grazing conditions 
were generally satisfactOl·Y. . 

The rCRl:lts of the second winter-feeding and sumllwr-grazing 
periods are given in table 4. These rl'sults \Yere son1l'what Himilar 
to those of the first year. The total gains for the second year. how
ever. were less thun thoS{\ aT the first. The culves in 'lot 1, fed 
alfalfa hay alone. made the sma11('st 'winter I!aill, the greatest Hl11nlller 
I!aill, and essentially the samp. combined "'inter and sumnwr gains 
as the cal ves in lot 3, It'd [dIn lfn hay and corn silage. The total 
gains of the culves in lot 2, fed alfalfa hay and cottonsel'd cake, were 
not significantly lower than tho!"l' of lots 1 and 3. In 1927-28 thl' 
winter-IPcd ('ost per calf in lot 2 was a little o\,er $2 more than for 
the calves in each of the othp1' two lots. This was clue primarily to 
the use of a grpater quantity of highl'l' pl'ieed cottonseed cake than 
was usecl during the first year. The feed cost per 100 pounds of 
gain fo], lot 2 through the winter and summer seasons, illcluclinp: the 
estimated yaIul' of fel~d on (he range. waR $0.73 more· than for Jot 1 
and $0.70 morl' than TOt' lot 3. A.lfalfa hay and corn silage. and 
alfalfa hay nlollP, theretore, had a Bigllificant adY!ll1tage over alfalfn 
hay aJ1d ('ottonseec1 eakp during the secollcl experiment. 

T.\JlJ.E :J,-C01l1jlll/"i8on Of (li/Tr/'I'/Ii I/Jrt/lolls Of I('illir/" jr,,(LiIlIl ('lIll'(,8, in the;/' 
effeci 01/ 11';1111'1' I/(/ill,~ (1/1([ /(,(,Il COMN (I,lId 011 ,wbNrqlll'lI1 Nlt/lNltfl' l/aill8, 
1!127··28 

I at 1 j Let 2 (fcII . Lot 3 (fel] 
'(f"l] : alfalfa, I~.I nHalfa, U.1l 

1Ielll ~ . poum]~; potlllds;ul~,"fn ,I cottonsce,l !corn silage, 1 1.1.1 ('uke 0 S') S 1 !, POUndS), p'Jt;l\Ii\ - I JIO:l~ds) 
, -~4 

Culves in loll. . . . nuntber. 2.1 I , :.?a 
Wimer period (137 da)'s): I 

A\'cra!(oinilial weight ncr I''';C PIlUIHls I 3,'1':,'1: 3S6 aS5
A ,'crago !win pcr cnH...... do .. Sf) SO 
A\'erngo feed cost per cnIP.... dOllars.! Ill, j., 1!!.H2 HI,/)2

SUlIIllIer rt1n~o p~riod (IS5 dllYS): 
A ,'erago gain Tl~r cnlC. , . pOIlllUS. 25\1 ~31 2·1:1
Averllgofeedcnstper{'lIlf'., . dollurs I l.S5 I.S5 l.S5

\\'iulcr find stJIllIlIcr period (a22 tins:\]: ~ 
A\'~rngc guil! per enH pounds j 32:1 317 3:.?2 
A"~rIlge fl'~d r().~t per l'nlP dellnrs ..1 12.5U H.I;; 12.4; 

.1. O:l a.s.AY(lrngc fCCl1 ('()s( pf,.or 100 I){HlJltl:~~~.~_ ... ,_.~,,_____ ~_!~~. i 
I ;:1('~rs: Lilt T, U; lot 2, 10; lot 3, ll. l1eif~rs: Lot I, 15: lot:1, 1:1; lot :1, la. 
2 1 heirl1r died o[ hlflC'klcg whill~ on SllllllIJ~r rnnl!l". 
3 ...\t. tho rol1o\\'in~ prhllili J)('r t()n~ AHlIl(n ha~", $12; ('Oll(Jll~l'l'd (lake, $.')0 50; ('orn Siln(.!l\ $iI. 
4 g~timall'd nt I ('PI) L per lw~1t1 IH.'r day.
'Sec footu()I()', tahll' a. 

'flip ealvE's WC'I'P WC'il!lll:d nnd WNlI1C'd on Octolll'1' 1nand tUl'11l'd 
on nat i v('-grass rangp along tlll' Ypllowstolle Ri \,('1' Oil Octout'r 23, 
T!Jpy weJ'e mo\'ed to tllP fl'oste(l alfalfa pnstlll'l'S on Xo\'enIl)l'J' H) 
lind trl'ar.NI until tl1t' be!!illlliTW of Wt'ifrilin o' on Dp('emul'I' lB. The• ~. ~ b e C"> 
wmtel'-fpl'chng (>xperillH'nt wns lJ('glln on ])p(,(~lllber ~() and (,Oll
ch.lded on ApI'il 11 at the end of a 112-da.,· TeNtillg pel'iod. Sar
eoptic 11Iltll O'e hl'okl' Ollt in tl1(' bllil heJ'd dUJ'intr the wintel' sen son 
and till' ea~r(';;, althoug-h fn'l' [rom this dis('aF~, Wl~J'l' qunl'antinecl 
and dipped. An lots W(IJ'e dippp(] 011 ApI'il 4, I'Nlipped on April la, 
and lot 1 was kept of!' pastUl'e and dipp{l(l n third time on April 22. 

http:trl'ar.NI
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The calves in lots 2 all(l a were turned onto spring and S11111111el' 
range on April 1:3; 101' 1 was tUl'lwtl onto the runge OIl April :2:'.. 
Late in Augnsl' 11,11 ctL1yes 'were affected with pinkeye to a. gl'clttcr or 
1l'~Rer dl'gn·e. Th('t'p were T R(,\'(,I,'e casps in lot 1, D in lut ~, an(l 10 
in lot a. ' Thc sUlllmpI'-grtlzing scaRon wm; elos('(l on XOYClIIlJ(~r 2 at 
tht'. PlId of a. ilOii-c1ay p(,I'loc1. Grazing conditions W(,I'(, gencl'all~r 
satiHfaetol'Y thl'OlIgh thl' ID2D scaRon, alld tl ,'cI'age gains WCl'p highcr 
thun those"nwc1e in Jfl2H in spitt' of the, qual':lntinp against :mrcopti(' 
mHnge and the pinkl''yt' outbreak during" p:qJt'rinll'nt ;l. 

The l'C'su1ts of thl' thinl "'intl'I'-IPC'Cling and RlIl1lml'I'-"'I'azin~' pe
riod are given in table. 5. III this e:qH't'iuwut, cain's j~ lot. ;3, feel 
hay antI ('ol'n silage, made the greatest winter gain, the slllnllC'si' 
SlIl11lllt'I' gain, and tlw gl'eutest total gain fol' the year. Stt'el's in 
lot 1, it'd alfalfa, hay ahnc, pI'oclIlC(,c\ the H111all('st wintl'l' gaill, essen
tially thp ~anw Hllllllllt'1" gain as those i!p<l alfalfa ha,v and ('o(tollsPt'd 
('ake, and tIl(' slllnIJpst totul gain :for the yea]'. The w.inter-feed 
('ost pel' calf ill lot ~ was $:2.()(j 1110t'(> than that in lot 1 and $1.5-1, 
1I1ore. than thut ill lot a. Thi~ illel'easl'cl "'intl'l'-fl'l'll ('ost wus not 
('(1llll)('n~ated for b,\r l'it1H'I.' th(' wintpl' 01' Sllll1111l'l' gains. as tIll' e:dY('s 
in lot 2 m:t(le a total "'inter :tlltl Sllllll1tel' gain of 11 POlllHls less 
thall tho~e jn lot a and ()nl~' 1H pounds 1110]'(> than those. in lot 1. 
Thl' 11'l'd emit ])('1' lOO POlillds of ga i Il i'()I' lot 2 was $OA5 JllOt·p than 
for lot 1 und $(),;j-~ IlIOI'l' t hall fOI' lot:t Alfalfa Ita V alolll' and 
aU'alfa hay and ('Ol'n silngl', thl'l'l'i'(JI'I·. had a sil-!:nilic:uit ady:wttl!!l' 
m'PI' nlfall'n hay :ut(] ('ott<;nsc'l'd l'H ke. ' , 

'L'.\BLI~ (i,--('olllpm';,'Ion of Ilirrl'n'lIl 11I1'/lI(lIls o{ '/1';/11,'/' {("'Ilill{! CIt/reN, ;11 Iheil' 
('rrl'I'! Oil It':IIII''' {!II;II.' 11111/ f(,,'t! I'ONIN 111111 Oil NII/IS"I!III'III SllI/lIl1"I' (laills, 
i!US-.W 

, Lui 2 (fl'II ! 1.ul :l (f"1i Lot I al(alfn, la.: ; ulful[,\, II.:! ((,'d pnl1mls; putllHIs:lit'''' 11 IfaIfll , ('ollollSllNI ('01'11 sihlJ.!l\tI:U t'a k(1 , 0.72 Ill. 2(10111111:4) "",,,,,I) poulld,) 

('"IYlIS in lot. JIl1whl'1" :!:l , ~I !l:; 
\I' InWr pe!'lod (l12 d'I)'S': 

A\'crn!:oillitla' \l'cl~h' fll'I',,:!lf pOUllds -110 ·II!! -110,-A\'(~nlJ.tl\ g-nin lu\r ('aIC. "'- dn ,.. ,Ii ~l:! 
A VCI"Il)!:H feed ('osi; ])~IJ' calf 3 ~~ ~ _. "oll;ll's i'. ill !L li. e:1 

Hummer TUUltO period (205 day,):
A,o(,flW'c J.min pt'r calL_ J101JlHl~ 270 ~nH ~III 
A nmi~e ft.\ed ('II~t I}(II' ('HIe t dol\ur~ :!.O;'i 2.05 ~ 05 

\I'lnll'r nnd summe" P("jotl (:117 "n)'~J: 
Alwnlw Jtaln ]Jer l'~11f pound~ 3:1'( !l1.i :1511 
A \'l'r!l~(l f('I.tI ('os[ per ('!llf A dnll"r;. tl. ;IIi lUi:! 10 ost..:\ vcrllgo fl'(ld (l(lst Iwr 100 J1()IIJHI~ uf rail! do ~ (J~ :1. !l7 2, S!.i 

..._..........
--.~--

I Hleers: Lot J, II; lot:!, 10; lot :1,.11. 11('1 [l'rs: !,Ilt I. II; Itlt 2, II; Int a, 1,1. 
1 1yearling steer wenL fUilruy 011 HlllllJlWI" "IUl)H'. 
3 .\ L I he roI10\\ iug' prit('~ Iwr tou: Alfnlfll hur, $IU; ('ntlonSClld ('akf', :t;ln':i{l~ ('(lI'n Ni1:If.!l', $[,. 
• I';st.illlnt,'d III J ('('nl per h('ml per c1n)'• 
.~ ~cc COlltUolu ·1, tahle:L 

SUMMAItY OF BXl'BIUl'\'mNTS I, 2, AND :1, IU2fl-27 1'0 192R-2!I 

Th(' rr!'mltH of' (11(' thl't'(' ('XI)('rinll'nts :11'(' ;;llllll1l:~l'izl'(l in tabl(' (j, 
whi('h ShOWH that ('al\'('s \\"intl'l'C'd Oil alfal fa huy nnd ('01'11 sila!!(' 
mud( t1ll' ,gl'l'ail'fit gains al. (lIt' (,IHI or HlP wint~'I' ]ll'l'io([, Cuh;l's 
willll'I'P<1 011 alfalfa hu.\' nImH' pI'odu(,l'd the snmll('st willtl'1' gaills, 
tIl(' largest SllIII lllPl' lInin;;, only 7 ]lOlllHls Ipss lotnl gam thall eal\'('s 
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feel alfali'n hay nllcl ('OtlOllH(,('cl ('niH', ali(I 1:-; POlllHIH Il'HH (otld gUlIl 
thitn c'1l1vpf; feci nHnlfn huy and ('01'11 Hilagp, 

rl'AnL(~ G,-('()/II/)U,f'i801/. flf di{{c/'('/II /II('/h,(/(I,~ Of lI'ill/''I' (('('/lillil ('I//I'(',~ ill tllei/' 
('ft/'('t Oil '/1'111/"/' f/llillN lIud f('/'(/ ('liNIN (/1/(1 Oil NII/IN,'"lIl'lIl 81111/11/('/' IIIIill8 

; I I I,ol ~ ((t'd 
, ,uJ ,,,11,,1(11, I~ l.ot a «(~d 

110111 I !led I pOll nds' 1III,IlIa, V,I 
IHlUJttls;11Iflll:1, I('tlltonse,:d 

(,'orll silnl.w,1 , ]3, r;llte, 0,.
, I nllud 1 I pmll"l) IJ IJI'UUUS) 

('ulves in !o~ I liII 1 jill
Winter period (121 t1uYSJ: lIfi 

Averngo Inltinl \\'cl~hL per calf. .IIOtIwt!'l ·\01 , 'IIJ~ ,101Averngo ~nln pcr cnlL,. tit) fll , 72 S2A ,'erago (cctl cost per cillP , , dollur, K;'h J to.,!!!! S. Ut,SUlIllller rango period (llir. dn)"$/: 

Averngo gnin per col(. 
 JlCllllIth 2;1 21lU ~(jJ
A ,'eruga Iced cost POI' ('nil' dolillr, I. tit. 1~ 11:; I. UtiWinter nntl SUJIlllle!' period (a 16 <1(1)''':
A"ern~o gnln per enll .••. .pound .... ; :~~'-J a:t? :113Av~rngo feet! co."t per ('nl( ,~. 10, ,;:1"4 dnllar" , L!.!. Ii 10, UI)
A vcrugn (('cd cost por 100 pOllnd~ ~:tjn tI" :i !ll :tfij a,]~ 

".. -~~--.---"-.~~,...-

I ~tc~rs: 1401.. I, 2Tj lot~. 2·,; lot at 2u. I'''ifpt·:~: 1~·lt I, 'au: It)l:.!, a~: lol:J, :17. 

, I 01 tho Ill1illlJlls In thl$lnL IIll'd o( hlnckll'~ tlll,'"Il1I1Wr ranJ((', nnd HlllJlher went H~lrtl~' 011 lhu I':1l1ge. 

r At tho follo\\,jJl~ pri('(''{ Jwr tOil! Alf.JIf,l kl)'; $1IJ ....:.!; ('utt(JJ]~epd ('ake, .$h.al; ('()I'U silago. $5
• Estimntellnt I ('em per Iwad per <lilY,
I Hoe (00t11010 'I, tn"I~:!. 

TIll' wintl'l' :/'P(·{1 emlt )(>1' ('a/f on a1 faHa llll,\' a10llP WIlH $l.G+ ]PBS 
Lhan on alfalfa hn v and eot(o!lsl'!'c1 (:ah 11IHl $O,:lT l(,:;B than Oil 

alfttl:fa hay and ('Ol'I) Hilt1~l', Tlil' f('('d :tnd I'llngp ('OHt for !.Of) pOll1l(ls 
of g!l~Il waH jo\\'('st i:or till' gl'oull ",intl'I'pel on alfalfa hay a11d l'orll 
silag(l, Il('ing $O,O(j jpss thnll j'OI' eul\'(,H wintpl'p(l Oil alfalfa IlIt,\' alone 
and $()AD h'HB than :for ellh'(Is wint(,l'l'<l on II Haifa ha v and ('ottoIlHPl'd
('akt', • 

Tlll"additioll of ('ottoll};('(ld ('111\(> to a. ration of alfalfa hay ilI(,l'l'U!wd 
t1w wintl'l' gaill, hilt; dll!'illg' till' follo'YiIlg SltIIlllIPI' ('al\'l':-; wlii('h had 
"('('l'in'd thiB will(p!, m(ioll IIllldl' HI1I1lII('I' ~aills tliall till' ('all'('s wlIi('1I 
had l'l'('pinc1 a1 I'n I fa hu \' nlont.', 'l'hCl'C'i'OI'(>, till' lIfie of ('ot(oIlsel'c! 
('alw as II HlI.ppl('IlH'Il( to' good-quality alfalfa. 1111,1' is llot ('ollsitlp]'('(1 
PHspntial :f,'ollI n Ilutri( iOIl H!Hlldpoillt HOI' P('Ollollti('al 1'1'0111 a. ft'l'd-('oH( 
Htnndpoint fo!' ",illtPI' f(l(l(iillp: of ('ulws, 

Thl' rppln('('IlH'llt of' :Uj pOlltHls of u!fa It'n hay hy !) jJ(Jull(lH of ('()J'1l 

silup:t' in till' n\'PI'ug'P dail,\' I'ulioll ilH'I'pHSl'(1 tilt' wilI(p!, gaill 5Ul IH'I'
('(In(;, hut at tlll' Plld of the Hl1IlIIll(,I'-!!Ta~ing HPaSOI1 til(' ('all't's fpc! 
alfalfa hay and ('01'11 silagl' ,,'PI'P 0111,\' IS 'POIlIlds, 01' ;),5 1)('1'('(' 11 t·, 
h(>al'iPI' tiiall (·a.h·C's fl't1 lIuy !llollt', Tllis ('OIlII>III'l\ti\'('I,\' Hlllall dilr(~I'
('IH'P i!Hli('a(t':, llo 1I1!I1t'I'ial nd\'alIta~l' ill J'('pllll'ilIg apPI'()xillIatl'I,\' 
oI1P-f()tJl'th of a ratioll of alfalfa ha\' with ('01'11 silal.!p, TIll'l.!I'PU(PI' 
gaill JlIIJ(Il' hy the' ('aWl' is l'sHl'tItinll~' oll's(·t by till' lI'igliel' eOHt' of (Ilt'.
l\'inl('J' I'alion, 

HFMiHARY AND CONCLPHIONH 

ExpcrimentR wer(' elll'l'ipd Oil wit Ii lwd I'a IWH (0 (lrtpl'mille 
tlIp (;If('dH of' J('t'dill~ alfalfa hlly allJlw. alld ill ('ollibillatioll with 
(1) ('ottollscpd eal\(' and (~) (~OI'Il Hilllgl', Oil ",int(·!, gaills alld fppcl 
cost!:; anel :iUbseqlHlllt gains Oil gl'USS, ThcHt' expl'I'imen(s \\'('I'e eOI1
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elucted at Miles City. Mont., 1rom th(l wint(ll' of 192G throngh th(l 
snmmor-gl'Hzing SCnS(lll of! 1929; both 11Pi£e1' Ilnd ste('t' culves were 
used, 

The resultB indicnte that alfuHn hay of good quality ",lien :fed 
alon~ h; !l slttisfactory winter reed 1'01' cnl ves to bC' tmned onto nnti \'e 
I'llnge (lnl'ly in .Aprl]. The COBi of wintering is JoW('!' thlln whell 
higli-pl'ieC'cl supplements Ill'l' fed, Ilnd the I'PfmIhi Ilttni nrc! un' gl'lI
l'I'n.!ly 1ll0l'e economical. 

The use of Hilng...' with alfalfa. huy is n de('idl~d ad\'untuge for 
'wintl'1'iIlP; purposes when mllxil1lum gn.ins Ilr(' dt'HiJ'pd alHl lUJ (,Ill'ly 
Hale ot the Ilnilllais rrom thl'r('(~d lot is ant'icipat-l'(i. Calve:.; ",in
tel'cel on Bi1Il(~P llnd u.iJaLIu hay cltl'l'it'd 1l1Ol't' condij'ioll 01' fleshing 
than ,vas lle~I'l'd rOl' maximum ujilization of ranl!l' gl'Hss but thc 
gains ,\'en' l'collomicnl. Tlw fl'ecling of both alfalfa 11l1,v lind ('01'11 

silage iH to bl' recommended ollly when eOi'll silage can 1Jl' PI'o<1ucNl 
t>cononrically, 
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