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•Fattening Steers on Milo Grain In the 

Southern Great Plains 1 
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TilE AREA AND ITS PROBLEMS 

The !1.Cl'('ag(' us('d [or grain-sorghum production has increased ma­
<>-}criall \' in the south('l'll Grea,!' Plains sinc(' 1~n 9. 1I~ the UuitcclStates 2 

~ho ni·en. hnl'ycstccl for gmin and [ol'ng(' purposes increased from 
~,205,OOO Hcres in 1919 to 9,85U,000 neres in 1940. In the latter year, 
Efthe ncrellf!l' in T('xtl,s alolle' was n.PPl'oximately 3,569,000; in Kansas, 
....~,211.00(J: and in Oklahoma, 1,5130,000. The principal grain sorghum 
~'Prod ucing n rens all' s110wn in Jigu1'(, 1. 

~ .As the~productiol1 of grl1i11 sOl~llUms increased in the southel'll Great 

8'lttins. tJll' producel's, I11ttuy o( whom wero considernble distltllCes from 

~flippillg points, lwgnn t.o look (OL' ways and menns of marketing the 

~rops other Hum n.s gril,in. ::\ludl of the gritin was pl'ocluced .within 

::nhe region Witl'1'l' en,ttl" productiol1 was Or had been Lile principal 

~ldllstl'Y. ExperillH'llts in the f('('ding of grain sorghums indicated 

~Htt they compiu't'(( [i1Yorably wHIt COl'll 1'01' bed production:l These 

~periIlWJ1t::; n,lso showed t1utt threshed milo lllld milo heads in both 

a5l'ound mId. ungr~ulld fOl:n~s ~·01l1d. bl' us~d sn,tisfactorily iI~ beef 

"'(;!uttl(' fat tl'n1l1g rn tlOllS. (rl'ludmg of thl' gram proYl'd to be n,dv'1.sa bIe, 

but ilUY i11t'I'l'nsNI gttill dul' to threshing wa:; not sufIici('llt to justify 

th(' n.ddilional CO::3t. Fodder nud silage made from the sorghums were 


Suh!llitt~<I for pllhlit'lItiOIl Ol'lober 13. 1912. 
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li'rflt'rn; 1.. DiRtribuliOIl or grain sorghulllS, each dol. represenLing 2,000 acres IlIlrves(,cd. (United S(,:ILes Cell:;us, 1939.) 



FA'l'TENING STEERS ON MILO GRAIN 

likewise found to be valuable sources of roughage in beef cattle rat.iolls. 4 

As it result of these findings, in many sections them has 11atumlly 
tit-veloped the practice of feeding grain SOI"glw1lls to cattle, thus 
lnitl'keting the gmin indirectly as beef. AHhough this practice is 
l!l"aduitlly increasing, most. of the cattle are still marketed either itS 

[N'tIers or ns gmss-fn.tlcl\(,(l cnttle bef:n,use the quantities of sorghum 
arc still smnJI in compfu'ison with the gr!l.:r.ing reSOIIl·ellS. 

'1'l1e silun,fioll thus prCS('lllpc\ it nUlllbl'l" of qupstions cOllccming the 
fattelling of cnHk ill those lU·('tlS ",hc-l'p HIe grain sorghums fl,1'C lwail­
nble. In Ull\ first. pln,C"P, the market (knuwci for ht\t~f of high quality 
Ims lwC"Pssi t:l.lt'd thn,t ii, rCHsonnblc dcgrec of fatIwss be' n,Un,ined by the 
llnimnls, HllIl in UH' s('c'ond plnet" finnncin'! cOJlsic\('l'iltions l'eq Uil'C the 
pl'Oduct.ioll of n('('('pLable ell.rCll.sses with a minimuJIl use of the more 
expcllsiy(' f('elis, E\'icll'n('(' has hl\C"OIl1(' n,ynilu.ble ill r('cent yefl,l'S 
[hn,t fattC'llillg animnls utili:r.l' t.ltt\ir f('NI mol'(' l'fJcetiveiy when they 
1'l'C"eiv(' less /2;ril,in tllltn is oblninl'd in full f('(\ding. Limitn.tioll of the 
grain, hOW('yt'I', rclHl'ds the l'jl,I(\ of fn.ttt'ning and tends to afl'cct the 
([uniily of thc ('H.r('n.sses. SilH?e lhis infol'lnntioll is based, for the 
most part, on the USt' of ('om us thl' grain fl't,(\, simi!al' information 
>Wt'nH'd t\csirn.bll' on tlH' 'UsC' of lhl' grn.ill sorghums. 

The intel'J)l'C'ln,tion of 1'C'Sltil.s obtll.int,d wilh ('xpcl'iml'lltal ftnimnls 
fl'd. in groups is often cOlllplieall'd, by vllri:r.lioIlS ill performallce of 

'illdividunl animals. The illtnk(, of illsllfTh-it'nt t\ssentinl llutl'icuts, 
in<"iudillg viln.mins nnd mint'l'nls, IlIn~' result from :1, bek of npPl,tite. 
SiC"klll'SS nnc! Umjdit.." al the fl'c'd trough frequently relitI'd fhp growth 
o[ tIl(' :llIimn,ls, On tht' olilc'l' h:1IId, it is of[t'n sn,lt! Ulitt competition 
:II lhl' feed tl'OUglt CII(,Olll':lgl'S eu.tlle 10 NLl. Fi 1Ii1 lly, [md possibly 
most import:llll, is LlH\ :wtU:II difrel'l\lll'l' in l'iI,pftcity to eousulllc n.ud to 
utili:r.p f,'t'd pflieiPlltl.,', 1.11 vip\\' of UIPSl' vUl'ious fudol's, experiments 
C'onlp:ll'illP: illdi\'idlllllly t\\d with gl'ollp-ftod l111inw\;:; ::;('('IllPd dceidedly 
worlh ,,"'lilp, 

Tilt' PI'l'::;t'.nt l'xpl'rinlt'lll::; illyoln'd a ('olllp:ll'i:'OIl of the results 
ohltlilled fl'om fp(\dillg milo iLt two l('v(,ls, lHLmdy, ILt the full-fed level 
ll.nd n,t ~o Pt'I'Cl'llt of UIl' full-fed levcl. In nddition, n. ('olllpILrison 
WHS nllld(' of individunll~r ft'd flnd group-fed ilnimn.ls 011 the two levels 
of fpp(ling, TJIl' l'XIWr i nll\Il(,s W('l't' h('l!un lnb' ill UlP fnll of 1.9:30 and 
('Oil ti Ilul,d for ;{ slI('(,l's::;iy(' ~·l'n.I's. The~T \\"l'I'C {'ond llcted ('oopt'rlltively 
at tlte Bi~ Rpring Fidd SltLlion, Big Sprill~, Tc'x., b~T tIll' Bureaus of 
Al\inlll.i Indllstr~: flnd Plnnt Jndustr,\T of titl\ Fnitt'd Stu,tes Dcpnrt­
uH'nl of A/2;rieullul'(\, ami tlll\ ''\\'XilS Agl'ieultul'lll.Experill1l'llt StiLtion. 

\\ EATII Kit CO.:\DITIO,\S DLTIW\G 'I'll E EXPEHl\1 E:\TS 

Thl' t('ml)('rnturl's Hnd pl'('('ipitatioll n.t the Hi/2; Spring Field S(,n.tion 
during tlt(' ('xpl'rillll'nts HI'(' shown in Lnbll' 1. 'l'ht' ril,ngt' in lllC.iLll 
Il\!llPl\nltlll'es was frolll n° 1", ill ,Jil.llllltry 19:17 to fHjo in ,ll1ne 1939. 
'rhl' ra1lgc' WU.S 1(';;8 tllll,n durillg [\1(' stlldil'S muciC' at the SHBle station 
fronl H);~ I:):? tt' 1n:~:{3+, inclusive,'; Tl'1I1 (lCl'Utu r('s for similar 
periods durin!! (\HC"h of tltl' ;{ ,Yl'nl's of tlll\ prest\llt ('xpl'rin1l'nts wpre 
\'('ry llPifOl'Il1: :tnd ll('('oldingly nn.,· dill'ert'llC'('S in the results of the 

C Bt.\('K, \r. Il.. JoS'F.:':-:. J •.:\1. .. IUHI Kt-:.\TI:'Io·O. I~\ (~. SOIWO SII.,\t;}·;1 :;;01((;0 r(HHH·:lt, AS'Jll'()T'fON~l-:":U 
IIn.t s .\:-" HO\·ltll,\(j;f·~:-; '''' 1t.\TH}~F nm ....\TTI-.~l~(i r~\lX~;S r'\ Till-: ~nl·TJI\\·E:-:'T. t·.~. 1)t..1pt. AJ!f. "(·ch. 
lluL ·Ia, 2·' 1>1'., illII, , Hl2~, . • 

_. • L,\STUW.J. L .• tlnd Ht"tt''1(\\I. n, H ......\T1'F'I\r;O';t,sTEbH:'O·~ lInYL.\"IJ('HOI'S(H'TIlt-:~OeTH· 
W';'T. C.!", Ilt,pl. Acr. To('h. Bul. :!lI, I:; 1'1'., 11l1l', lli2;, 

, 1l ••HK. ,,'. II., JOH '.• J. ,\1 •• !lUll K>:.\TI~(" F. I·:. ;:\\'(' fllUlIl!.I,':l. p. L 
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e~pm·im.OlltSJ one year with another,. could.11al'dly "be .attributed'to 
'differences in tempemtul'es.Althollgh there wns considerable 
variation in the rainfall betwee11 yeal:s for definite periods, it was not 
so excessive in ,1tny iostallce as to interfere with the conduct of the 
ex}?el'imcnt. . 

l.·-~·'1'elllperat!lre,~ and prec'ipilation at the Big Spring Field Slal'ion, [Jig 
Sl~ring, 'Tex" during lhl' l!;'Cprriments 

'l'otol. ••.• 11),74 i 9,(',0' 

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

EXPERIMKNTAL PHOCEDFRE 

About Xoyemlwr 1 of Pilch Yl'nr, 40 hend of rfLngp strer's bo'rn during 
the spring of thfLt ,nnl' \H'r'p s(.Irdl'd on l'II,nelll's i;l Wl'st-cl'lltl'l11 Texas 
for the experiments. Th(' stN'r'S fLVC'l'I1,ged Good to Choiel' as fc'edt'rs 
find WN'e of strkll.\T \)N'[ brC'Niing (fig'. 2). They were diyicled into 
four. groups as lle'/1.dy alike as -possible' with l'cspeet to \V(,ight, type, 
!l,nd conformll,tion. Thc cattle in group 3 were f(,e1, as far .as possible, 
aceor'ding to a prl'Cletcrrnined milo-and-eoLlonsecd-l11('al flul-fppding 
schedule (tnble 2). 'I'lw qunntities f('d to till' othl'r groups Wl'I'l' bns('cl 
on.titos(' indUliNl in titis schedule. The Illa,nner in which each group 
was fn.ttl'lwd is as follows: 

'l'ABI,B 2.-Preciclcl'lIIilll'd lull-feeding SI'hct!ull' of milo anti follon.~eed meal fIJI' ('ai'll 
a.ni/llo/ ill grlJlll' 3 

t! QlInutit~t of rN'd durin~ 2:-Hln~~ [wriod Xo.­
!_______ .-".-.,.r_ ____~ _..".,...._....,.~~_ 

POfwd.o; ~ rou."dJ I Potlltli.'f I)OIl/lf/.'!! Pou.lId.~ t Pounds. PQU/ld,
Ground.milu ~ 21 
CottonSl'l.'d 111('1\1 i. 2.') 1l1. .'iO : l~ : I~. 25 ! I~, 7>; I I~, ,0 :1 

Groups 1 a,nel ::l \\"<'I"t' full fpd. th(' I'o1'111 Cl' indiyi<iunll,\' and till' lil,UN 
as a group, on ground lIlilo, (:ollolls('('d nll'nl, and sumac sorgo foddcr 
or silnge. Groups 2 and 4 wel'l' limited [('d, til(' forlllt'l' indi\'idun.lly 
Il,nd tI1l' latter liS n, group. Thl'sl' two group" I'l'('pin,d approximately 
80 P('l'C('.o! of thl' qUHntil)' of Inilo fl'd to group :3, lhe other fecds 
being ('onstn,nt. However, in till' lirst l'XperinlCut, after til(' fir'sl 56 
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III I HI.! rll" 111'1""1" II,,'d ill Iii" '·'I,,·rillll'lll,. TId, ~rcJ[IP \\:1.' lI~ ..d ill 111(, 
Iq:lfj ::7 "'I"'rm"'"t lliJ!1 "h"1! I'h"I"~I':lplll'd had 1)('('11 filII ["d Hl'l'l'Oxilllatl'ly 
:) mp'lh,. 

"nl" till' "!lIWIt' f'l(ld,'r alld ('olloll,,;,'pd 111(':11 11','1'(' lilllit('d to :1110111 .sO 
p,·i·",·lll of tIlt· qllalllilil'" ill 1111' pn,d,'I'·l'lllilll·d /"'I'dillg ,;('I1('dul(' /'01' 

:.;rolip ;;. ()Ill' (llillt'" of lilll""loIII' flollr :llId 1I111·-11:l1/, (Hln",' Ill' ~nlt 
\",1',' IlIl\"d l,itIt tilt' ratioll. 

'I'll tt"'·!l-...IPlll I It I' ":11111' to lilt· r('l'd" alld thl' 1·1I\·inllllll!'lIl.:t pl'l'lilll­
IlHlI'\ t",·dill!!' p"riot! or :20.., dny, pn·(·,·d,·d th,· (('''I prop('r !':lI'h ,n'ar, 
I lql'lll!.!' tItI .... p"I'illt! till' r,·,·d" IH,d 1\,,1'1' till' ,,:lllll' n" tho,;(' ill (Ill' ,'xpl'ri­
1Ii1'nt. III tilt' fil''''l ".\fH'rillll·lIt. 101Ila"[' till' I'alioll ilion' p:llalahll' :11111 
III "IInltll:!!!!' :l ~n'lIl(,I' "(II1"llIlIl>li')1I 1,.1' th,' 1',,11-/,,·.1 ,;1[',,1';;. 1,1:(('k,;trap 
(l11I\.n-.....'· ... 1\:1 ... udt!,·d to th,' I'tllioll:ll th[· ['llll"i' till' fir,;1 :2:-:-d:I\' r",'dill!! 
p"l'lod. III till' 1\\11 "1"''''''qll''111 1'.\llt·rillli·llt,; ';11111:1(' "il:lg[' II:a,; rl'r/ ill. 
pl:I<'I' "t' .... !lllIn'· r(ldd,·!' :lIld till' fl'l·dill!!, ()f III11J:I,,"(''' I\'n,.; di:i('olll illlll,<I. 
(;rolilid lhl't· ... hl·d IIIi10 ~I':lill \\:1" r"d ill pIn",· or grollild milo 111':ld:; 
./lll'ill:': : h,' In ... 1 I II 11 ,.\ Ill·ri 1111'11 {.... '1'1,,· ('011('1'1111':1 I ('" I\,('/,(' 111I11'01Igld.\' 
1111\,·<1 alld lllt'l! "IIf','ad alld Illj.\('.! II ill! 1'()llg'II:lg"·' wltidl \\:1'; pl:l.(·(·d 
111 th,' !lIlliI-, fil'~t. 

Thl' I'nttl" 1\,'1'1' fl'd:11 npfll'lI\illlaII'IY":1. Ill. :lilt! ,'i p. Ill. (';jch cla,\'. 
\11,1 1,·j·t! rdll .... ,·d 1\:1": 1'('111(11/·<1 I'1'I'"iuII" III t hi' III'xl f,,(·dillg :llld it,; 

\\,i::-III 11:1' d,·t\lll'll·" fro II I 1111' \I"lgl!l of lit" fl'l'd j\·d, TIt(, Wi('(''': of 
!,·,·d~ '1"'1/ 1I1't· ::il I'll ill 1:1111,· :1. 

'I'll' "1,,,-1', \\1'1'(' I(·d 11I1I1l'1' ,,111,111'1', 1'::1"'1 illdil'idll:llil' I',·d "1t'I'I' 
:.!T(llfjl' 1 :llId:! bnd a Illlni :11'(':1 ,d' npPI'(J\iIlHlll'ly 1,)(1'''«11:11'\' rl'l'l 
Ii::: ;; , tilld gl'OilP" ;) nil.! ·1 ,,:((·11 it:1I1 :1 totnl :11'1':1 01' nholl( I.;j()f) 

.... 1(111111' f,·,·t. ",iti,'" \1:1" {'qllll :t\,·nl.IH'1' it/·nd III 111:11 prll\i"!'d fill' ('nf'" 
,,11'1'1 ,p ..!ltlllfh : <tlld:2, .\IJlJllt hllif or 1111' nl'l'lI 11:1" IIIHII'I' ,;h(·,/. 



'-.\ 

Fltd 111.:;, .\ ~t'('li"lI or lh,' ('lIlllp-fl'('dilll!;,lwd ll~,'d ill tIH,,,l"'\IH'I'illll'III,, ,11.,\\ ill'.!. 
till' inciividnll\ fl",dill!!, p,'n", ('neil nPI'{'"xilll:lIl'I,I' :~n h,l' :i r(,pl ill ,il.l'. 

Illcli\'idll:d \\'\'i~_dll,; of ,;II'PI''; WI'/'!' 11Ii\('1l 11I1:{ SIi('('(',;,;in' <In\',; III litl' 
!lpg'illilillg II lid 11 11:1 of ('llI'li I'XPt'l'illll'1l1 lIlid Oil I day III :!K-dny-illl('I'\-III,; 
llil'oug-liolll (,Hch I'XIH'l'illll'lll. \r('igllillg-,; \\'('/'!' hl'gull pl'llIllplly III I 
p. Ill. :11111 !'oillilllll'd \\itll<lIll illLt'lTUPlioll uillil III(',\' \\'('I'!' ('OlllpiPlpd, 
,\( till' I'lid of (':leh (':O;jll'l'illll'1l1 IIH' :-;(,'I'I,'S W{'I'!' shipP('t\ lo For! \\'ol'lh, 
Tl'x .. II di,;1 II 111'1' or :lfJPI'()XiIllllll'!..,' :!i:i Illill'';, lIIld slllllg-ldl'l'('d, 

'I'll(' sl('l'I':-; w('n' gl':Idl,d :1:-; fl'('dl'l's hy :l (,Olllllli!!('(' of [111'1'(1 l'XIH'l'i­
('II('I'd judg!'s HI !Ill' 11I'gillllillg- of I'nl'il PXI)('l'iIlH'IlI_ Thll (':I,I'(,,:l.SSI'S 
\\'1'1'\' likl,\\i,;" !!.Tndl,d nrll'l' \)I'ill!.!' ('liill"d :2·1 itolil'S, 'I'll!' llill[it-tl'lllli­
(,1"\"1'11111 I'ib ('l·ll...: \\('1'1' 1:1"('1l 1'1',;111 1111' l'III'I'Il"';,'''; of ).!,TOUP" I nlld:! 1'01' 
phy.;ic:ri nlld !'ill'lII i('nI dll (('l'IllillHli'll.l" of till' Ill'n'('lllng!' of fnl ill tit(· 
('dihll' 1)(11'1 iOIl." 

TIIlI.1.:\' r".{ PI'I,',S IIf,. {nll .t'niltfl /I" c,rp,nllll'III,,, 

I~':kl l~ l!J,r;' h ~!IF"" • I""'" 
:!.~I\Illn ,,:l'f1tUi,1 3..!t '2.~' $1'1 11(1 ,1:1 

('lIttOH"('('lllIlt'a! :!~ ", ..r: II ,'- ,;0 , :!~,~1LUlll' fo,ldt'l' <l,t~oi'Jw 
:-'Ull1:1I' >Ih':'t, I 011 :lOll 

:!; nil 
l.itUl, ..tollt" HuHI' II 00 1'2llti I !.IKI 
('opttUIIH ",lit II 110 '2) 'N! 17 IH) 

1\1:\4 h. ...!r'lp WO;'\"t'" 

t~: III r:'.' .'\1"1':. '~" f!:," l' ,1'1111'''' "I ft·" llhrfl~ ... "\11" "HlI.. lItJ·h'll!w dlrt'('I,eHt nl .... yhil ('o\:I'r, 

.Ih~j .. ~.'I, J~ (,III ,Ii 1l·.11.1·1~ ~1'H~r I*'\l~ \_'n,llillll II t·\tW1,:w··n .... ' IfllllL 



RESULTS OF EXPERIMENTS 

1936-37 EXPERJMENT 

The avemgc feed consumption, rations, gains, and marketing data 
fot' t,be steers in tIlt' fil'St experimental'<.' given in table 4. The aver­
nge weights of the steers nt the end of each period arc ShOWll gruphi­
cnlly in figure 4. . . 
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28-DAY FEEDING PERIOD (NO.) 

FIGt:.lu~ ·l.--A\'cmg(' li\'(' weights of sh'('ri' by periods during the 1936-37 experi­
ment (196 days). 

Tll(' full-fcd en tLh' (groups 1 und 3) madc somewllfl,t grcatcl' gains 
thn n the limi k<l-fed cnHl<.' (groups 2 IUl(l-!). Tht' dili'l'rences between 
the gains of t1w indi\'idunlly ft'd ('attk (groups 1 and 2) and those fed 
ns II group (groups 3 nnd 4) Wl'l'(' Yel',Y smull 11,(, both levels of f{'('ding, 
l)('lug only 0.03 pOllnd daily ill fitVOI' of lhe individually fed steers at 
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the full-fed level fu~d 0.01 pOl.lnd in favol' of the group-fed steers at 
the lower level. .A study of the data for tIle individually fed cattle 
shows that the .nvera.ge. duily gfl,ins of tIle limited-fed steers were only 
sIigMly more variable t,hUll of those full fed. 

.The two full-feel groups consumed more feed per 100 pounds of gflill 
tlum the groups fed itt Lhe lower lcvclfl:nd thel'efol'C were less efficient 
il1 their utilizn.tion of feeds. These differences, however, were not 
stntisticnHy significnnt (p >0.05) ,7 Likewise, the' group-fed cattle 
consumed mort' (eed pel' 100 pounds of gnin thnn those ,individunHy 
fed, but the difre~'enc(\ in efficieney of gain was not significHnt at either 
level of feeding, The only significnn t difl'erenc0 in this respect fl11l0ng 
the four groups WI1.S bet'ween group 2, limited fed as individunls, and 
group 3, full fed as fl. group. 

Therc was cOl\sidel'lJ.blc vllrintion in milo consumption mnong tIl(' 
ifldividunH~r full-fNl steel'S (group 1). Roweyel', with n few excep-

T~llLE 4,-00i1l8, lcal consumptioll, cwd e.tlidenrlJ 0/ sleers -in the first experiment, 
1936-37 (196 da!Js) 

----~----------

Full·feel SiPPI'S 

It "Ill Oroup I, IOroup :1, I~;;I~;r~l-;O:;;
fed indio fed ns fed in'Ii-I' fl'(1 n~ 

Y!oIIl!l~~1 :~_1 "i"unll~!_~~ 
St.er~... _•••_.:. • ...__......... IlUllIb!'!"1 10 10 10 l(J

A\'l'rugu initinl wei~hlllt fel' 1101 '_ .._____ ..•__ . IIOllluls. 42!l 420 427 127 
Axerugo ilunl \"ei!;h.l UI f('ed.lot , .• ___ ••••__ ••____.....<lo____ S1~ 841 SOl S().l 
Al'el1lgo lII!1rk~t. wI'lght III Forl \\ orth _................do__•• 810 807 771 7115 
A\'l'r8gl\~nln Pl'rhcl\(l ..•• -.... . ............do..•• i 421 415 374 377 
A\'erng~dnilygnh\)lI'rhell(L, ..•.. __ ., .......... __ ...do.___ 2,15 212 1.91 1.92 
.""'l'rllge shrinkllgu pcr hond ,lllring shipull'lIt __ ._. __ Iwrcent., 4•. 3 4.0 3.7 4.9 
Total 11'1'11 cOllslllllml p!'r hen": 

.Milo hends, grollll"_ __ ..... , .. _____....ponu"5,. 1.945 2,049 1. 634 1,703
COttOIl!«'l'(! fIIl'nl... .,. __ ............... do :Uln 41T 3a.i :HS 

},[olnsses. __._....... •............ ____ , ... _do... . 24-1 244 2H 244 

8umnc fo(hl('r, chopI)!''' ................ ,..... ___<10•. 1,3·\(1 1,357 1,193 1,21" 

Lilll~~ton~ /Ioll!._••__ .__ ..........................do_. IS 18 18 18

8Illt........_......... , •..• . ____ ... __ ...._._._ •••.•"0... , 
 6 7 8 i

Average rAtion: 
Milo, grollnd , ____._..___" ...................... __do,. 
 9.92 10.45 8.34 8.69 
Co\tollS(>('d melll •••.••••• __ ...... __ .... ' .............do. 2.02 2.13 1. il 1. 78 

~[uln."~rs I. " , ...... _... ___ ......... __ ..do.. 1.4.; 1.45 J.·15 
 1.4"
Sumae rod<ll'r, chUllilcd _~ .. ~~ ... _... _...... ___ ..... ~ .. _.. _.. ~ .... ~ .. _do ... _~ 0.84 6. Q2 Il.09 6,20

FI',,,1 cons.unNI pcr 100 pounds of I;>lin: 
-It.l2 49·1 1:17 452~~iiro;;g~:l·::,l';.-C~~-::::==:::::::::::::::::::::::::~~: . 94 tOO 90 U2 

},folnsscs••••_........... __........._.............." ' .... do.___ fiS 511 Ii;; 65 

!"UUIII': fo,lder, chopp(!d ........._.._......... " .do.._. 31R 327 319 3')<) 

Effil'j(~IH~Y Of gnin 2.. ,...,. ... ~ ____ ~_ ..... _: _.. _ .....____ ..... ~,.. <_,.._... pl~rccnL. 15."11.:') ].',.12 16.4:1 W.04 
Cost of fecd per 100 pounds of gnlll .....___•._...... .,lol\nrs •• it .3 9.23 ~.4S • RUH 
luiUnl coslp,'r Stl'I'r nt. ; cellls pcr pOulId._....._._. __ ....do... , 2H. 82 211.S2 20.~9 • 2(1.89
Cus.t. or ff.~d }ler Sh.\('r 3 _ .... _______ .. _ .. _ .. _______ .__do..... ~ !In. ii 3~.32 ill. 73 32. j,~ 

a..~O 3 •• 10 :!..iO a. fiO~~il~\)~~tgf(~~::~,~I:~it.:;:~r~~f: ~~~.~~e~~ •• ~::::::::::: : ~..~g::: . 70. on 71.64 Iln. J2 fill. J7
Snlcs price Pl'r IfM) Jl')ullds....... __._....____ •_____ ._.. _,10_ ... 11.35 10.90 10.:10 1(1. 00 
Gross return pt'r sf""r.... ......._•• _...___ .......... ..do.. 91.93 87. !IIi 79.41 i(i.,~
Pmflt per st,'pr .'. ____••• __............___ •. ,do.. .. 21.84 \G.a2 14.2\) 10.33
F(!Qdergrade,4.._ ._ ,_ .... __ ~.~.~ __ ..... _.'>T __ ~., .. ,~_ ..___ _scon'~_ II,!I 12.9 12,9 J2 
CsrclISsgrade' ..... __ ., .' ,_..__ .•dO••..1 1.1.6 15.8 20,S 20.1; 
Dr~ssing p','rl'Cntugr 5. __ .....•••__ ............ __ percont_. 61.04 60.42 60.19 59.4~ 
Fat in cd!hlc pnn of.th~;Jlinl.h, It'nlh, c1'l\"'Jllh rib cuts;

Phys\(II1 dc!c'rrnllls(lOn. __ ..._. _......... ___••__ percent•. !.12. 9 .21).4

CheJuical determinntion ..••... ___•. __._...._.........<lo.... ! iW.2 32.9 


-~--.-.,---

1 Fed for tht~ last 16S fhtY:;j ration bnsecl on thl,;' actual numhcr Or days ft!d. 
'Rnsed on Ilounds Of Sh'er gl1in produced fwm 100 pouuds of totol digestihlc lIu(rh'nts consumed. 

Di~e~tn'i1ity foetor:; u~d; ~tilo hend$. i7.4; cottonseed Illcni, i3.1:i: ::umnc fodder, 52.7; sumnc silage, l':-.l; 
molas,.I;;e!', 56.0. 

3 Bp~ tahle 3 for fp~c1 priers. 
( Grnd(\ srores; Choi(oc, ~-12~ inchlSh'e; Good, lollS, irwlu:-th'e; ~rl'dium. 20-24, iIu'lu' "j~; Comnwfl, 

2Ii-~O, i!l~lush·('. 
: HU8f'f1 on hot cnrcR~S and lItnrkl'l weight.... 

: S:-;Jo;PRC<Hl, O~ \V. STAT'~TlC.-\l. JfETllOns .\1"'[.1£1) TO eXl'Ekl.\fEST'S I~ ..... Gr!ICel.Tl'ltF. .\XO lUOLOG1:". 
Ed. 3, 422I'P" illus, Ames, lowlI. HHO. ' 
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tions, the stecl's eOl1smning tlH' greatest quantities of grnin made the 
grcatcst, gain. Furtlwrmol'(', {,heTe \\'!l,S 11 ddinite {rend fo}' Ll1e high­
gllilling steers to lw the most eJIieient and the low-gaining ones to be 
t,ll(' l(,lIs(, l'fliei('nt, 

The full-fed sll'('l'S sold nt ","fHci('ntly highel' ])l'ic('s thnn th(' limitcd­
fed stc('rs to 1Il1lk(' lill'1ll mol'l' profitnblc, At both kvl'ls of fccding, 
till' illdividunlly fc'd st<.'('rs rt'iuI'uNI grentcl' profits thun th.ose group 
(('d, 

Thl' uY('I'ngl' cllrC'nss grnd(~s for tilt' full-fed gronps were average 
Good, ns complu'ed with high ~lcdium for til(' limitctl-fl'd groups, 
Thel'(, W('I'(; esscnliilily 110 dif\'('I'ences in the n,YCl'nge CHI'CUSS "I'ades 
b('twN'11 lht' groups at the slimp kvd of .fc'l'ding, A study ~f the 
indh-idunl dnln showcd Ihnt, llH' full-t'('d st('('I'S cOllsuming the most 
ft'('(\ cOllsish'l1tly Pl'Otiuc'pd the higlH'st grnding eHrCllSS('S Iwd those 
C'onsllmillg till' knst f('eel pl'oduC'('ci lIH' low('st grn.dillg Ctl.I'el1SSCS, 

Both tl\(' physicul nnd ehcmicul delel'lninnlions showl'd that the ribs 
of till' full-fed slec'l's in tiJ(l indi\·iduull~· It'd group contnilled n, SOllIC­
whnl highC'1' pCI'CCnlngl' of fnt, 011 till' nNl'l'ugl', tJlUn those of the 
limit('d-I'ed SlCCI'S, Thc c\egl'cP of fnlness, how('no!', was not Ilcces­
sUl'il,v nssocill \NI wi th 1':1 tt' of gnin and Cnl'CHSS gradc, bu t till' gencl'ul 
trend "'liS ill thut dircction, 

1937:"'38 EXI'Em~IE~T 

'1'1)(> un'mgl' £('('d consumption, l'Hlions, gains, und mnl'keting data 
Cor (h(' SIC'('I'S in tiH' st'C'ond ('xpl'l'illll'Ilt Ht'l' gin'll in tnble 5, 'rho 
Ilyel'ngl' weights of the slcCI's ut the ('11(1 of ench period are shown 
gl'nphi('nlly in Hgul'l' 5, 

T.\Bl.f: 5,--(;(/;118,//>/'(/ cOI/SlImption, and cJliciel1('Y 0/ slrc,.:> -i." the sl'concl experiment, 
1937-88 (170 days) 

, , 

1 Group J, Orollp 3, I Group 2,; Group.:!, 
fNI indl· fl,d liS 'fed itllli· I fed as 
I'idnlllly: ~rollp I \'idunlly I ~rollp 

~tt'(\r:: 
:\ n.'rIlj.:l' illil in1 \\ ('h!ln fit ftll'll lot 
A' "rn~(' I\nlll Wt'igllt at r"('d I(l! 
..\. \'l'rH!!(' tIlHrln·t W('i~ht at Fort ,runlt 
AVl'rnJW J,!nin jlPr hl"nd 
.0\ n'rnl!l~ tlltily gain pl'r Iwud 
A\'~'r:'J!(~ !"hrillkn~l\ 11(\r 111.,'0\1 duritl!; :-llillUlt.'nt. 
Totul r('t'{i rOll'{utlwd Jll'f hl'lHI: 

\I ilo grnin, ~rollnd 
Cotton~l'('ll I1ll'ni 
~umHl· siln~(' 
I.ill)ll~tOlH' Ullur 
:-!nlt 

Hlllnlwr 
PUllllds 

do 
do 
do 
do 

lll'rel'lll 

IlOlllHtS 
do 
do 
do. 
<Io~ 

10 

SM) , 
.~(Il 

:1.3 
2.19 
0,3 

I. ',Ia 
a22 

I) ")t\­
-'''IU 

5 

f 

10 1 

-I~' : 
:W5 ;
SO•. 
aiS 

I) I)IJ' 

-, -- J 
0,7 I 

J 9"') .32.~ 
2, aoo , 

1~ I 

\I . 
411a 
saa 
i84 
340 

2.00 
5.0 

.I • .'i38 
32" 

2.28i 
10 
5 

10 
4~4 
838 
iS7 
:104 

2,08 
0.1 

1,5(19 
3:10 

2,30i 
10 
5 

..... n'niJ.!ll rOtiOll! 
~fiIo, ~'()\llld
Conon:-:erd ttll'ni 

do 
tIn 

.10.111\ 
I.~!I 

I 
11.:1I i 

1.11:1 
9.05 
1.01 

0,23 
1,94 

SU1l1Ul':;i1nJ!,l' do la. -15 1:l.50 13.45 1a.5i 
~'l...'d ,'onslln1l'd Ilt'r 100 1'(l\IlI(\> lJf ~llin: 

~lilo, ~rollnd 
Cottoll!'("{'d 111('01 
~umH(" silngl' 

.~:fIiC'it'ne) of ~nin . 
('''"I of f('('<1 PCT 100 I'Olln!lR (If ~nill 
loilful ('o!'t l'l'f stt'('f nt So.. (>(·.nl~ IWf pound 

,lIo 
do 
do 

pt'fel'ut 
<Iolill'.' 

do 

-ISS 
"i7 

liJi 
I~ ~, 

7.01i 
·IU.•I!l 

,'os
o-
M 

IHO 
1- -'JI ~ I .. 

7.24 
·10. !II 

452 
!Iii 

(iia
IS. lifi 

O. Hr, 
·11,·11 

443 
1J3 

(;';2 
lU~ J2 

fi. in 
40.66 

";:t'!' fOV(110tl1 2, tubl~ 4. l>iJ.!l·~t I1 l ilit)" fnt'lur fur milu P.I'Uill, 7tl.V; cot ltlll~jll·d l111'al, Ib.5; Hnd SUJIlIIC :;iltlge, 
I,U, 
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, 
Full·fl'ci' stl'ers ~ Limftllll·fl·tI stl~t'rs 

It"ttl 
Groupl, IOnlllp a, I' Group 2.\' Group·l. 
fN! Inlll· I f"rollS f,'d huli: fod lIS 
\'I<lU'lll~- i j:roup \'idu!llly grouI' 

.----- .... , .. ,,' .. ' ... ~----!-.-,- ___ -I 

C'08l of f"t'llllrl' sl",'r' do . I 20.21 27.~7 2:1. tH 24.05
Ship\liug Hl\tl Innrklltill~ (in~lS Jwr sll'llr do .... 3.78 3.7£1 a.78 :1.711
'l'otnlcost Of !"tl\t1r ut. IHurk(,ll do •• j 70.48 72. On 68.S;1 68.4()'
Snlt·s Ilrlt,! Pl'r I(X) 'pounds do ••. , 9.50 0.50 1l.25 9.:1"Grns8 rl,lturll Itt'r st(ll'r do 	 ,l 76.011 70.07 72,52 7:I.r.~
l'rollt (wr Slt'!'r .. .. . .. .. dn .i.Il! 1.6! a.flll 5. OIl­' ~ 	 ~ ~ 

}~eod(lr grluil'":J Scure.. 13.2 12.0 II. 7 12.1j.
Cnrru.ss I:!rndt, J . .. _" .... do 1-1 l:l.S 17.5 16.8
Dres~ing pllf(.1.·ntll!W t _ _ _ ". .l't1rt.'l'tU 02.13 f 03. III 6().1I0 61.114
Fnt In I',hhh· purl of tl", Illuth. ("11th. t111'"euth rib cuts: 

IPh,-~i('nl dl'Tt'l'hlhtnti01\ Pl'l"rt'HI 22.4 ,.. 17.0 ,.,,C'h~lIlicnl dt.·I~'I·lIlillllli()n 	 do 35.7 ..... ... , 3().7 ! 
~ 

' .. 

l Bc~ LOblt, a (ur [,·(,,1 prlc~'s. 

3 SLIt) fOOl HOW ·I~ tu h)p ·t 

• Sec (ootnow iI, lnbh,t4. 

TIl(' two full-fed ~1'OllpS (g-rollps 1 and 3) mad(' grea.ter gnins than 
thosl' limi t pd-fl'd (groll ps ~ and 4). At bolh levels of f('t'ding the­
~roup-fed st('(~rs madl' slightly grenlt'l' gllins thlln thosl' individuillly fed 

r 
I)ut thC' eli/tNl'net's were not significant nt either level (1)<0.05). 
Then' wus grcntcl' \'nrilltion in till' gains of the individullUy fed steers 
Itt thl' lower feed ing levl'l tlllln n.t til!' higher level. 

As llH'IlSlll'ed by feed consuHu'd pel' 100 pounds of ga.in, the limited­
fed groups I1llltk .IowN-coSt gnins thlln did the full-fed groups, but thl' 
difl\'rc!1eC' "'liS not significnnt. '['hose individlll1lly full-fed steers. 
(group 1) thn t consumcd the !tu'gest q lIall titi(,s of feeds mlLde the 

!) great('st gains Hilt! with f£'w l'xeeptiolls were the most efficient. Them 
WilS n ('\os(' rein liol1ship betwecn high t'ute and efficicncy of gain Iwd 
high f't'(l(1 (,OilS till! Pt iOI I. 

TIll' C:HC'HSSl'S of all 1'0111' groups werc within the Good gl'llclc, the· 
full-fed caUk b('ing about two-thirds of 11 gl'Hd(' higill'r thl1ll. the' 
limited-Jed eH.tt1e. 'I'll(' dill'el'l'l1ct' in grnd(' was l'eflectt'd in slightly 
highel' snIps pl'ic{'s llnd dressing p('I·cent.ages. T1l(' full-fed steers 
gl'l1dNi ('onsistelltly higlll'l' in cnl'ClISS thun those limitNI fed, nnd there­
"'115 kss n11'illtioll in their gl'llc/es. There WI1S n ddillite !'c!ationship 
bebY('clI CHrcnss grad£' nnd I'll I£' of gain. the trend being for the steers. 
1ll11king thp gl'pllh'st gains to product' til(' highest gl'lltling Clll'cnSses. 

Au was found in til(' first cXpCrillH.'nt, til(' rib snmph,s from the· 
indi\,jdUIIJl,v fed stt'('l'S showed it higher Itverngl' fat content for the 
full-fed Slt'l'['S than for those limited fcd. Furthermore, no clOSI~' 
relationship wus found jll either group between riLte of gain, carcass. 
grade, lind perc('ntngp of fat. 

Of tlw gnmp-ft'd eatLl(' jn this yen.r's test, those fun fed returned 
• 	 less profit nlHn titOS(' limit!'d fed. Thl.' higher snles price nnd gl'enl;er 

gn illS of thesl' full-fl'tl en Uk wcre not. suflieien t to offset, their greater 
fN'd requirement pet· 100 pounds of gnin illliyc \\"t'ight. Of thl' indi­
Yiclllnll~' rl'd ('nttlp, on t,11l' oth('1' hund, thost' full fed llllld(· greater 
11('1, I'l'LnI'llS thun those limill.'d fed. 
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28-DAY FEEDING PERIOD (NO,) 

}'IGL Jt~; ii.~:,,"Verugl' livr "'eight;; of strers by periods during the 193i-38 l'xperi ­
1lI(,lIt (liD clays). 

TIl(' l\.v('rngp {<'(·d (,OIlSlII1lptioll, .mtions, gnins. :lnd m:ukl'ting du.tu . 
for tht' sl{'ers in the third t'x])(·riment ilf'(' giq·lt ill t;nhI(' 6. '1'1)(' Itver­
ngl' weight.s of tilt' steers nt thp cnd of eHch period arc shown grnphi­
('II I1y irt figllL'(' U. 



fl'...nr.N (J,-~r.(I-{IIS. feed consumption, and e.iliciency oj stl;~'l's'::n the lAird e:tpen'mel1l, 
1088-8,9 (1,96 dl/ys) 

LhuilCiI·flltl sl~crs 

Hmn 

Str{lfS.. ,,_ .................... ~,.~~_ llUuftl(jr 

.\YI:~lIg" Inllllli w"lght III. fl'NI 101 .............. ". p()und~

AVl'tn~(·linhl \l'1·I~ht. ut. ft.'t·1I lot .. ••• .......... do 

.\ \"l·~ug., IIIl\rkct I\'l'i~hl, III I'orl. WOrth .............. ,. do 

A \'l'rll~" ~t1in IWr h~lItf .. ........ .. ........... do 

.\ "('l'Il!:l' .Inlh· lmin per J'\'nd . do 
.\ VC\"I~I' shrlill(UA" Ill:\, IWlld durln~ shipment .. 1ll'l'rI.'ll1 
'('0In1 fepel ('(ln~II!1l('d l,('r ""flU: 

~lIlu ~rlllll, I'nlllllti ....".......... \l(\unds 
 1, U2S 2,177 1. i.15 t I,m:lt'ottul1sl'c(1 IlII'ul ........ ....... •••••••• ••••. do 
 :lUll :182 aso I a~;
81111\/10 siln~(' .................................... d[) 

Lllnl·~!\)lIl\ lIuur...................................... do 

2,3iS 2,·ltIO 2, ~"s I 21 4ml

12 12 12 : 12::IfiJt. .............................._ .........do 
 U II 0: G."-vcrllAII rntloll: 


Milo. gr(lllfuL ...................................... dl) 
 9.83 11.11 S. U5 9.1.5 ...... 0- .................. >
Ct)t.UJll~('l\tllncnl .......... ......_ ~...... ~ ¥ ............ _ do... 
 l.Si 1. 95 I.n:l l,tI,Suuuwsilngt\ .. , ... ~-~~~ .. ~ .... ", ... ~, ..... -.. ,.. .. _....... _...... ~ ..do_ .. 12.13 
 12. 00 12.40 12.60 
Milo, ~rolllld. ... .... .......................(\0 •..• 

Feud con~ullw\1 per 100 pounds of !wln: 
514 522 4(\5Cor tun!-<f'ud III(wL __ ~ .. _.. _ ........ ~ ........ ~ .... '"'~"' ......__ .. _ ............. ~do. ~Ol
011 02 .100 w.~• SlIUlnl' fill"~,' ....................................do ..•• 
 ij·lJ Ii\)2 li53 i GUUl:mC!~IlC~' or gllin t .............................Jl('rc~llt.•• 
 1i,28 17. ·13 18. ,18 i 17\ 17Cost of fCt',j IIl'r 100 pounds of gllin ................dQlIllrs .• :;.;IS ii,31 5.49
5. If iIniUnl cost jl('rstcI~r Ill. S.5 CI'Ut.S pet pOlllltL ............ <10 •.• 
 4-1.03 4400:1 45. al·! 44, GaCost·()1 f('od IIt'rsil'l·r'••• ". . .................do •. 
 ~(i.I~ 22.1·1 Hl.32 . lU.ll' 

'I'otn COSt. of sl('I'r lit llIutktll........................... do . 
ShiP\,lng lIud IUllrkct.lng cost.S per Stl'l'r ................. 110. 4. ~o l 4.26 4.20 : 
 4~ ~w

UO.07 • 7\,03 {is. 511 • fill. &llStiles prie(' Ill'r lOll pounds ............................... do .' 
 0.1'; I 
Oro~s. rl\t,ufU l)~r stlll't_. - ........ ...... - .... -- ...... - ...... ----- .... _____ .... _do_ , U.50 0.25 I 9, liS
sa.8S ill.1!2 7i. O~Profit. p"r lIlt'l·t••• ,,·......• .............................do.... ;~: gM r 
 12,8.1}""'eouer grt\dl~.1 "'_ ....__..,. _____ ..._....... __ .,._ ....................... _~,.. ~ ..st.'tln\... ~ 11.0a s. 41i


13.·1 1l.8 \3.1 13, r,Cnr<:/l~S grutic >. • ....................................dtl ... 
 14.7 li.nDrcssiu),! Pl\rt.'t~llll\ge •. " .. ~ ~ .... ~. ~ __ . __ . ~ ~ ~~ .. __ , ......., "Jlercl...!nt ... ~ 
 62.110 &J.29 62.79 /J3.34",.I '""Fat In tltfihh' \llIrt of nint.h, \cll(h, ~lcv(·nt.h rill cuts: 
Phy~iclll ( cterminlltloll ...... " . . c do.. .......... 
 2.3.2 .......... 24.9
Oh~mlcol "I'termilllltiOl\......... '"'' • . .......<10... . 
 3:1.9 .......... :15.7 


! Seo (ootnoto 2, tahlt' 4. .l)i~~stllJilit~' fllctor for milo ~ruiu, .9.9; cottollscodmolll, 13.13; nnd SUUUtD Ioilnge,
.15.1. 


, Sct) tnblu a for f('ct! prices. 

3 Bel' (votnvtt. a, [nble '\. 

'Sen (oolllol.t' 4, tllhlo 4. 


A compn.l'ison of figm'(1 6 wit.hfiguTes 4 and 5 shows thn,t in the thinl 
~xpel'iment the relationship of the groups with l'l'speeL to gn.ins ill 
weight vnrit'd considerably mol'(' thnn in the 2 preceding ycnl's. Of 
tIl(' individllnUy fl,d stt't'I'S, t.hose that were full fed (grotl]) 1) hnd 
greater vn,l"in tions in gu.in thn.n thos(' that werc limited fed (group 2). 
Tll(', steel'S full fed as n. group (group 3) mnde grclttci' gains than ilUY 
of Lhc ot·h('I'S, but; the' ditl'('l'cll(··(' in gain WIlS sigllifieu.ut (p<O.O:3) only 
betweell th(,s(' stN'.l'S nnd t,hose limited fed liS iI. gt'OUp (group 4). As 
in Ute 2 preceding yenrs, the stt'crs consuming tho most feed llIi1t!p 
the most l'npid gll.ius, but high {'fdie of gain und finish werc not alwnys 
closely n.ssocint;ed. The' stecI's fed individunHy on I\. lilllitt~d. ration 
had it. higher t'Hici(>lley of gnin than the of,her t.hree groups, which wen' 
.(Jssentinlly the Sltll1(.\ in t.his respecti. 

rt'lll' St.eCI·S full fed /l.S il. ~~roup (group 3) hnd th(1 highest snlt's price, 
which Wlls $0.25 pel' !tul\(ll'edw(·ight n.boy(' /;lial, of the i/ldividuilll~' 
ft'd stN'I'S nt, til(' lower lewl of ft'edillg (group 2) und nbout $0.35 pel' 
hlludJ'('dwl'ight n.bovc thnt of the othei' L,,'o groups. 

Tht.' 5(('('I'S full fed ns 11 gl'oup lIlso lllld til(> highest grading ('IIl'CIISS('S, 

but th~T were o.llly slight'!y higher tlJnIl the CIll'Cilsses from !:lIC stC(!I'S 
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2 3 4 5 6 7 
28-DIlY FEEDING PERIOD (NO,) 

FHWRB Q,-An'rugc lin' weights of steel'S by periods during the 1938-39 experi­
1l](,11 t (196 days), 

/ 

1'('(1 indh-iduallv on n.limited mtiol1. Th(' difference between the car­
cuss grades o(group 3 find of groups 1 nnd 4 wns significn.nt. The 
twernge carcass grade of the steers in group 1 was significalltlylower 
than thn t of group 2. 'rhis revel'sul of the results obtained in the 2 
previous ~Tpars was probably clue to very low mtes of gain, ill the third 
('xperiment, of thl'et'; stC'crs ill group 1. Therp wns (,onsidcrably less 
difference in average total milo ('onsumption hy t.he st('crs in these 
two groups tllan in the two previous experinlt'llts. 'rhe averuge duily 
gains Wero essentinlly the same for the two groups. 

Group 3, which hud tll(' hig1J('st sales price, also hud the highest 
n,-erngl' dressing percentage aud. the gL'pntest profit·, per steer. 'l'he 
next most profitable steers were those in group 21 followed by groups 
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1 and 4. The difi'erencein profit pel' ste('r bet.ween group 3 aUfI groups 
1 and 4 was. stu.t:ist.icaUy significant. 

In'the third experiment both the physicul uud ehemical fLLt deter­
minations showed that the ribs of the limited-fed steers had il highel' 
fat, content than tJlOse of the full-fed steers. This result. was thl' 
l'CV('l'se of those of the 2 previoas years. The gains of the two groups 
wPre ('ssl'ntiallv the same, but the CUI'Cusses of the limited-fed stl'l'rs 
avC'ragcd some\"hat over a.'third of u.grude higher than those of the full:. 
fed stl'el's. The latter were more severely ufi'eci.ed with urinary culculi 
t1lun the fOl'mer, a. fact which may ht~n' accounted for the higher 
pct'!:!entage of fat in the ribs of the limited-fed, cattle: 

AVERAGE RESULTS O}' THE THnEE EXPERIMENTS 

In thr 3 yru1's' rxperiments, the strl'rs fea togrther in groups, on 
the aV('l'ngl" mude slightl~T gl'ettter gains thnn those fed individually. 
There wus l'ss('ntiul\v no difl'el'l'l1Ce betwt'en individually fed and 
gl'oup-fed stpE'1'S on tIle limited milo ru.t.ion, but. the steers' full fed as 
a gl'oup mnde somewhat gl'eater guins thnli those individually fed. 
DiffeL'pncps brtween individutllly and group-fed St,(,PI'S nt the same 
lcy('1 of f('('ding WPl'l~ not stn,tistically significiUlt (p>0.05). .A. VUI'­

iuncr anulysis of the duBy gnins within groups tlnd pl'riods showrd 
thut thp most l1niform gains wel'r obttlined in the individually fpd 
animals on It limitrd rutioll tlnd the ll'ast uniform gl1ins in the group­
fre! allimals on the limited ration. These results substantintr thos(' 
of p,xppriments with other clnssrs of nniDltlls. 

In tIl(' gl'oups individllnlly fed, the highrst gnining sh'PI's ('onsumrd 
the most frpd, but their gains WeL'r sufficil'lltly gn'n,tCL' to mOl'e than 
ofl'srt the gl'pnll'l' feed consumption. Skers thnt cOllslunrd the most 
fred gmdN] highrr in enl'('ass thall Si111iln1' sh'rrs that consumed 
gignill'cnnlly lo~,-er qlluntitil'S of ft'('(]s. Stntistictll tlnalyses of the 
dnta shOWN] that in the full-fed stel'rs high ctlrcnss grade wus closely 
nssocintrd with high freel il1ttlke, the correlation being 0.72. Multiple 
cOI'I'('[ntions bet',,-pen CHrcass grnde, dig('stible nutrients ('onsum('d, 
und fl'edel' grndr indicate thnt a ltlrge proportion of the vUl'il1.biHty 
in cl1I'cnss grnde eould be attl'ibutl'Cl to variations in thes(' factol's. 
'Yhen til(' 'f(,rel consumption was Jimitrd, there was no significant 
relationship betwCPll carcuss grnde nnd fced intnJ\:e. 

The nn'l'ugp cal'cnss grndps of the ful1-frcl cn Ule for tll(' tbl'PP 
exp('rilllPllts \\'l'I'P signific.nlltly higher (p<O.Ol) thnn thos(' of the 
cattlt' feci at thr 10wP1' level. HOWeVl'l', ilyerage difi'('rences bet.wren 
incliyid uall)' fpd n nd group-frd steers at the same lc\'e1 of feeding 
we!'r not signifiennt, eyen though in t.he Inst experiment t.hel·e wus a 
consiclel'H biP difl'('l'('llCP in t.his respect. In dressing percentages cuiIe1'­
ences l)('twN'n individunll~T fed nnd group-feel steers at thr samr 
len'l of feeding were s111all, hut the full-frd group ilvernged 1.5 percent 
more thnll those .limited fed OVt'r tIl(' 3-yenr period. 

Thp ful\-frd groups lUlcl the highrst. tWPI'nge salrs prices, 'l'hpl'(' 
wns only n slight. differencc between the groups at til(' sumo level of 
frl'Clillg. Thp slightly grpnter g::tins and thr higher selling pricr of 
the fuIl-fN\ cuttle tban of those limitr!l f('(1 WPl'l' rpsponsihk for 
significantl~- gl'('ntl'l' net retlll'ns, amounting to nendy $3 more per 
hend 011 Lltl' aVl'l'l1ge. 
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FA'f:rE~ING STEERS ON MILO GRAIN 15 
AV(,l'Ilge physical and chemical fat d('terminat.ions showed that the 

ribs of the fllll-f(~d steers contniued significnntly mOI't' filt tlum those 
from the limited-fed slt·t'rs, (Wl'.!1 though the latter had a somewhat 
11jght'l' p(,l'Cenlagt' of fn.t in the third experiment, 

SUM~rAnY AND CONCLUSIONS 

Expel'il1lent.s to compare tIl(' 1'('snIts obta.ined from fntt,ening steers 
()n milo gl'llin individunlly lind in groups nt two len'is of [e('ding were 
begun in th(' fIll! of 1930 nnd (,Olltilllll'd through tlll'('(' sU('('('ssjvc 
winter j'(\('(liug pl'l'iods, The work WI)S ('onducted at the Big Spring
li'.i(·ld Stat,ion, Big Spring, Tex, 

In t.h(' initial ),('111' blnekstl'np molllss('s wns added (;0 th(, l'ution to 
iuel'('nse ('onSlIlnption of fel'tls, In t;IIl' t\\·o following :velll's sumac 
silagl' 1'('pln('('(1 S1I1lllW fodder, which was fed dUl'ing (,Ill' first )'('UI', nnd 
tIlt' fp('ding of lIlo1us$t's WIIS diseon(.inllNi. C'ottons('C'd lllPHI tonsti­
t,utC'd it purt of th(· ratiOll in nil t,hl'l'p ('x]wl'jments, Foul' groups of 
Jligh Good to low Choi('(' feeder steers wt'l'e fpd 1'01' IIIl uyt'l'Hge period of 
] 87 duys fot' tht' thrC'e ('XP('l'illlents, 

8U'(,1'8 fed ilS closd~v us possibl!' n('eOJ'(lin~ t.o n, pl'('d(~tC't'mjned 
fllll-fpeding SChN\ull' lW(,l'l1gl'd grl'nt(,l' gil.ins Ullin simiJlll' stl'('I'S f('d SO 
P~·I'('t'nt. ns mu('h milo, ",it,ll otht'r fC'l\ds eonst'llnt Ot' IH'Hl'ly so, 'l'he 
lilllit.l'd-I't·d stt't'rs 11111<1<, 1UOI'(' gnin lWI' pound of f('l'c! tJHln LlH' Jull-fed 
groups, !Inti on till' 3-),el1.l' IIn'I'n~t' Otl' (\ifl'l'I'('n('(' WIIS sigllifiellnt, In 
tihp indh~idunIL:v f('d StePl'S fit t.I1(· two 1('\'('1& of [l~(·din~, tlw dil}'('I'(,Il(,c in 
.('lIieil'Il('Y of gnin wns signifi('ullt in [n.yol' o[ thC' lilllih'd-fl'd St{'('I'S, 
Any din't't'en(:ps in guins ]wr 100 pounds of fl'pd eOLlStllll('d, howl'\'('I', in 
fuvol' (If tht' limit('d-fNI enttit' Wl'n' 1I0t suflki('nt to eompl'nsnt(' for 
UH' gl't'llkl' ~a ins und hight'r silh· prites of tht' full-J('d ~rollps, 

Corrl'lution studi('s inclielltt'll t,hnt in th(· full-I't'd groups th('I'l' wns n 
highi.'" signlfit'nnt ('ol'rdn (.ion lwtwl't'n ('U I'tHSS grndc' nnd J't'('d ('ons1lll1NI, 
TheJ'(' WIIS I), d('finit(' h'('ud for thC' stPt'I'S thnt nt(' t.ltl' most ft'('d to 
gl'l1d(' 01(' hi~h('st iJl eut'CflSS, ~[lIJtipl(· ('orrl'intion studiP8 illdiented 
thnt n IHl'gp pt'oportion of tll(, vHl'inhilit:.'" in ('nl'l'nss ~l'I1d(' ('un be 
,n.t.tl'iblll·pd t.o vnl'llltions in feNl ('onsulllpl.ioll lind [('NI('r gl'ad(', 

Phvsknl nnd ('hl'lllil'ni rut dett'I'lllinnt.ioIlS slro\\"(·d thnt tll(' ribs of 
tIl(' rtlll-fed stN'rs eont;uilwd, on tJI(' :tnl'lIg(', significl1ntiy mol'p fat 
thn.1l thos(' from the limih·d-ft'd stpel'S, 

Thl'sP ('xpt'I'i]llcnts, th('rdol'(', indienk t'iltl;p;' ddillitC'l.'" tltllf, st('C'l'S 
fed ill groups eOltSUltl(' 11101'(' J(,pd llud lllnk(' gt'('lih'r gn ins thflll those 
fC'd indi\'iduilll.''o but, the gains 111'(' lik(·ly t{) bl' ll;'ss ('ili('i('ut, Limit('d 
f('eding of sf,e('t's tends to inhibit thp de\'l~l;:!J)1IH'nt of lligh Cllr(,l1SS 
quaiil,)" l1iS llleusul'e(/ hy i'n.tt}(,SS, 01' finish, In fnll-fpd st('el's, their 
ability to ('onsume 1'('(.(\ Inl'geiy detl'l'1llill('s t.l1C'il' ellt'('nss grndC's, 
TIll' iner('used sn.l(,s vullle of full-Jed stf'l'rs dll(' to their grentpl' gnins 
lind finish ltsunlly more tltall oll'sets the mOre ('conomienl guiltS of 
limitcd-fed stcers, 
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