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‘Fattening Steers on Milo Grain in the
Southern Great Plains’

By W. H. Bragk, senior anfmal husbandwnn, and Pavn 1i. Howe, principal
chemist, Burean of Animal fadustry, United Stules Department of Agriculture;
J. M. Juxes, chiof, Division of Range Animal Husbawdry, Texas Agricullural
Experiment Station; and . B Kearise, associufe agrononisl, Bureau of Flant ..
Frdustry, United Stales Depariment of Agricullure =
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THEE AREA AND ITS PROBLEMS

The nereage used lor grain-sorghum production has inereased ma-
sperially i the southern Great Plains since 1919, In the United States ®
g].l\.c aren havvested for grain and lorage purposes increased from
56,295,000 acres in 1919 to 8,856,000 acves in 1940. In the latter year,
Ethe ncreage in Poxas alone was approximately 3,569,000; in Kansas,
wd 211,000 and in Oklahoma, 1,580,000, The principal grain sorghum
&producing arens are shown in figure 1,
= As the production of grain sorghums increased in the southern Great
%’hl:ins. the producers, many of whom were considernble distances From
Echipping points, began to look for ways and meins of marketing the
;@,ﬂmps other than as grain.  Much of the grain was produced .within

1 region where eattle production was or had been e principal

ﬁmdnstr}'. Experiments in the feeding of grain sorghums tndicated
Zhat they cempared lavorably with corn for beef production® These
=eperiments also showed that threshed milo and mile heads in both
round e unground forms could be used salisluctorily in beef
Sauttie fattening rations,  Grinding of the grain proved to be ndvisable,
but any nereased gaim due to threshing was not sufficient to justify

tlie additional cost.  Fodder mud silage made [rom the sorghums were

N —
bttt ol e panbslicadion Oetober 13, 18442
D UKITED STATES DTEFANTHMENT OF AGRICULTURE, AGRICUITURAL STATETIeS, 1940, po 112, 1941,
L BLACK, W L., Joxes, 1o M. ond KEATING, F. E. COMPARIZON OF VARIOUS FORMS OF MILO GHAIN
Yuit FATTESING STEERS IX THE SULTNERN GREAT MLuiNE UL S Dpi. Agr. Leeh. Hub 331, 16 pp., illus.
1937,
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FATTENING STEERS ON MILO - GRAIN

likewise found to be valuable sources of roughage in beef cattle vations.
As a result of these findings, in. many scetions there has vaturally
developed the practice of feeding grain sorghums to eattle, thus
marketing the grain indirectly as beel. Although this practice is
aracually increasing, most of the catile are still marketed cither as
[eeders or as prass-fattened eattle because the quantities of sorghum
are stll small in comparison with the grazing resources.

The situation thus pregsented a number of quesfions concerning the
nttening of catile in those areas whoere the grain sorghums are avail-
able.  In the lirst place. the market demand for beel of high quality
has necessitated that o reasenable degree of fatness be attained by the
animals, and in the second place, linnneial considerations require the
production ol aceeptable carcasses with o nanimum use of the more
expensive feeds,  lividence has become available in recent years
that faltening animals utilize their feed more effeetively wlien they
receive less grain than is obtained in [ull feeding.  Limitation of the
erain, however, vetards the mte of fallening s tends Lo afleet the
quality of the carcasses. Sinee this mformation s based, for the
mosl purl, on the use of corn as the grain feed, simitar information
sevmed desiraie on the use of the grain sorehums.

The intevpretation of resulls oblained with experimental animals
fed in groups is often complicated by variations in perlormance of
dividual animads. The intake of msullicient essentinl nutrients,
including vitaming and minerals, may resuit from a tack of nppetile.
Sickness and Pmidity at the feed trough [requently retard the growth
of the animaels.  On the olher hand, 10 s olien said that competition
at the {eed trough encourages cartle lo cal.  Finally, and possibly
most important, is the actual difference in eapacity to consume and to
utilize Teed efficiently.  In view of these varicus fuclors, experinwents
comparing mndividuaily fed with gronp-fod aninals seemed decidedly
worth swhile.

The present experiments invelved a comparizon ol the results
obinined from feeding milo at two levels, nemely, at the full-fed level
and st 80 pereent of the lull-fed level.  In addition, a comparisen
was made of individunlly Ted and group-Ted animals on the two levels
of feeding,  The experiments were begun Inte in the fall of 1936 and
enntinued for 3 successive years.  They were conducted cooperntively
at The Big Spring Fleld Station, Big Spring, Tex., by the Burenus of
Animal Industry and Plant Industry of the United States Depart-
ment of Agriculturve, and the Texns Agricultural [Experiment Station.

WEANTHER CONDITIONS DURING THE EXPERIMENTS

The temperntures and precipitation at the Big Spring Ficld Station
during the experiments e shown in iable 1. The range in mean
temperatures was from 232 F.in Januery 1937 to 96° in June 1939,
The range was less than during the studies made at the same station
frowr 1831 32 to 103334, inclusived Temperatures for similar
periods during each of (he 3 years of the present experiments were
very uniform, and sceotdingly any dilferences in the results of the

CRLAcE, W N Jases, o Monnd KEaTixNG, FoOEL SORGD STLAGE, SO0 FODDER, ANB COTTONSEED
H1LT= WAL ARES 15 RATIXS FOR FATTENING UALYES 1% TUHE =oUTHwesT. 170 & Dope Apr. Terh,
Bl H8 2 e, s, s, .

- Choastow, JoLoamd Brrspau, 10 1], POTTFNENG STERRS 05 DRYLAND CILOFsS OF THE S0UTI-
wiST, U= Diepn, Aer Tech, Bulo i, 10 e adlos, 1025,
Y hpack, W, Ho o JdousE L L A nmd KEATIN G, MO See foptate g §.
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. eipz\nmont.s one vear \\'1t11 amothcr could hmdlv be attubutcd to

differences in  temperatures. Althoucrh there was considerable
variation in the rainfall between years for definite pericds, it was not

80 excessive inany lostance as to interfere with the conduct of the
experiment. ’

T TCABLE Yo~-Temperatures and precipilation ol the Big Spring Field Station, Big
: Spr mr; Tex. ﬂ'u:mg the e*r.;}r'n FUCIE
§ 158637 1637-28 . 1433~

‘i Mean tempera- “Menn fempert- : ATean tempera-
3 [EheT: ; nures P 5 '
Tonth , jureg Pro- - Lt i Pre- turis | Pre-
pmommem o = —pedpliae o - it ., elpita-
. . A i . 1 . 3 .. L
! Anxi- 1\Im|~! tion - a paxi- | afini- © MO | apegi | ane | ten
Foannr | omum g mum I mum |

. ok Inches ! 7, S duches  °F SF. o Tuches
November. . e L] d0, 058 X k% 1. A% ;i X
December,, ... a R ] 1.
Jnuvary. ... ... Al A A 1 A 1.
Fobriary A ..M 2 : E 1
Murch . Lo aD W I.at
. - L 47 N
50, MR
08 -

Total, «...

EXPERIMENTAL PROCEDURE

About November 1 of cach year, 40 head of range steers horn during
the spring ol that year were selected on ranches in west-central Texas
for the experiments.  The steers averaged Good to Choice as leeders
and were of strictly beef breeding {fig. 2). They were divided into
four. groups as nearly alike as possﬂ)lo with respect to weight, type,

“and conformation. The cattle in group 3 woere fod, as far os |10551hlc,
according to a predetermined milo-and- cottonseed-meal full- feoding
schedule (table 2).  The quantities fed teo the other groups woere based
on those included in tius schedule.  The manner in which cach group
was fatiened is as follows:

Varid 2.-—Lredetermined frdl-feeding sehedule of milo and collonseed meal for each
animad fn growp 3

Quantine af fewl during Bedny perlod Xo, —

H 7 3 ] a 3 T

Povds @ Powndy | Pounds Pounds l Poynds ¢+ Powads | Poumis
T 11 1 14 H ] ! 1% 20
a

Gronng mile

i H H . -
Coltansend mwent ' 1,25 Lo . 2.3 ] 3,79, 2050 t
N . ¢
'

1 13 i . |

Groups ! and 3 were [ull led, the former individually and the latter
as a group, on ground miln, collonseed meal, and sumac soreo lodder
or silage,  Groups 2 and 4 were limited Tod, the former individunlly
and the latter as a group,  These two groups received approximately
80 pereent of the quantity of wmilo Ted to group 3. the other feeds
buing censtant.  However, in the Hrst experiment, after the lirsl 56
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I .' Faga vl =teers sl o e espeerineents. Tl aratrpr wiis Geeed inothe

P A7 esperineent and when pliotoueaplesd had heen fall fed approximately
IR SITSAN RIS

das~ the <t Tudder and eotionscmd meal were limited (o about 80
perecint of the quuntities in the predeteruiined Teeding sehedule Tor
cronp o Ope ounee of Bmestone Hone and one-half ounee of salt
sere nreved with the eation,

Towecustom the vatibe to the Feeds and the environment. a0 prelime-
ey feedine periesd of 25 ddavs preceded the test proper ~-ifh vunr,
e tos pertod (e feedds ssed wore the =ame s these in {he exeri-
mietto T the Jicse experitment, tomahe the mion teee paiatable and
o epeotrage o geenter consutption by the full-fed steers. blaeksteap
asobisses was added o e mition ot the end of the Gest 28«0 ax fovding
perunls Lo the pwo sabeeqguent experimoent= sunme stlage was fod in
phice of stnae folder and the feoding of molas<e< was diseontinued.
Ciroanpad theested note et was fed I plaee ol ground milo heads
drine the Tast two experiment=. The concentreates were thorotehly
mved atd ther ~prewd awed mdsed with rorehiage, which was placed
i e bk it

The enttle were fed ar approximately s acmeand & poons eaeh day.
iy Jeed eefised wars remosed previons o the next feeding and s
worehit was dedieted Toom the weieght of the foed Tedl The prices of
G~ e e v en i tahle 3,

The =teer~ were bed nader <helter, Faeh individually fed <peer
aronps Lomd 20 Taud wowotal avea of approstoniiely 1300 square Teet
e o and gronps 3 a0 oeseh haed a0 toral aeen of about 15010
suare feets which wos equivslent, per bead 1o thag prosided for vaeh
sleet oo aeeps P aand 200 Ahont hall of the aren was ander <hed.
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Frot e 3, A sevlion of the cattleo-foeding ~hod nsed fn these cxperiment=, showing
e inedis idnal foeting pens, cacel appeochuntely 30 hy 5 feot in ~iae,

Diedividual weizhis of steers wore Lniten on 3 soceessive days al the
Leainning nud end of eael experinient sod on D day o 28-day inlervals
throughont ench experinment.  Weighings were begun promptly at
p. by and continned without interruption untid they were completed.
At the end of eael experituent the steers were shipped (o Fort Worth,
Toex.. # distunce of approxunately 275 miles, and slaughtered.

The steers weee geided as feeders by s comnitttoe of three experi-
eiieed judges at the besinning of excly experiment. The eareasses
wore likewise grded after being ehilled 24 hours. The ninth-tentls-
eleventh ril vuis were Giken Trom the eaveasses of groups 1 amd 2 Tor
physieal ad elivmieal determinations of the pereentage of Tntin the
vdibde portiont

Vo do oo proves por ton dhiriig e crperome nis
Foe T e s ris g

Mo enagned i oA YRR B ERE
o tnneened bl an Era b Frli
et ey e
1 e
(B IITMR RN
fnr bt ENS
Cainmgne ~ait 2) i
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"FATTENING -STEERS ON MILO - GRADN-

RESULTS OF EXPERIMENTS

1936-37 EXPERIMENT

The average foed consumption, rafions, gains, and marketing dasa
for the steers m the first experiment are giver in table 4, The aver-
age weights of the steers ab the end of each period are shown graphi-

igure 4.

850

—e— GROUP 2, INDIVIDUALLY LIMITED-FED

GROUP L INDIVIOUALLY FULL-FED

———— GROUP 3. GROUP FULL-FED
GROUP 4, GROUP LIMITED-FED

LIVE WEIGHT OF STEERS (POUNDS}

Tiorus +.-

2 3 4 5 8 v
2B-0AY FEEDING PERIOD {NQ)

-Average live weights of steers by periods during the 193637 experi-
ment (196 days).

The full-fed entilo {groups 1 and 3) made somewhat greater gains

thaw thel
the gains
ns u grouy

trnited-fed catle {groups 2 and 4). The differences between
of the mudividually fed cattle (groups 1 and 2) and those fed
y {groups 3 and 4) were very small at both levels of feeding,

being only 0.03 pound daily in favor of the individually led steers atb
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the full-fed level and 0.01 pound in favor of the group-fed steers at
the lower level. A study of the data for the individually fed cattle
shows that the average daily gains of the limited-fed steers were only
slightly more vartable than of those full fed.

“The two full-fed groups consamed move feed per 100 pounds of gain
than the groups fed ab the lower [evel and fherefore were leoss officient
in their ulilization of feeds. These differences, however, were not
statistically significant (p>0.058).7 Likewise, the' group-fed cattle
-consumed meore feed per 100 pounds of gain than those individually
fed, but the difference in efliciency of gain was not significant at either
Javel of feeding.  The ondy significant difference in this respect among
the four groups was belween group 2, limited fed as individuals, and
group 3, full fed as a group.

There was considerable varintton in milo consumption among the
individusily full-fed steers (group 1), However, with a fow excep-

TaBue 4,-—faiy, feod consmmplion, end efliciency of steers in the first experiment,
1936-37 (196 days)

Fuli-fert stoeys 1 Limited-fod steors
. | -
Hewm Oroup !, ) Group &, § Group 2, Group 4,
fod ndi- | fed s | fed inedi- | foed as
vidnelly | ogroup | oviiuedly | oproup
N o R R
Bteers.. . ... .2 FR RPN 1111117 H W 10 w
Average inktinl weighl ot fep Viop oltinds. 384 420 437 42
Averpge el weight af foed it .. o et L i gint 8H
Averare wnarket weight ut Fort Worth JERY [ T F3 ] 207 7Tl ThS
Aversge gafn per hesd L. L L - 421 415 ke 37
Averact drily galnper bead L0 R T, 2,13 312 1.8l i.42
Average shirinkege prer bend auving sidpaownt L pervent. 4.3 4.4 a5 4.0
Total foed consumnied per hewl:
Mk heads, ground., | 1,86 2,048 1, /38 1,702
Cotionsved tmenl_. a4 7 45 348
Molasses, L oauinaaa- 44 4 234 244
Sutnne fotider, chopperd 1,340 1,487 1, 193 1,215
Ladmestono obroL . & i8 18 14
Salto . 6 T g T
Averzge ralion:
Milo, grovamd .. ' 9,92 10,43 8.4l 2,69
Cotlonseel men o .. : .42 213 .71 1.:8
Autasses | - - do. . 145 .45 145 L 45
Sapanpe foder, chophed o e da.. .. 84 42 1. (0 .20
Fopd consming) per 106 pounds of :
Milo, prowaxt Lo i i 437 452
Cotionsent mesl. . 14 HU] e 42
TSSO e e e R [ A% 34 63 65
Snrne fodder, chopped - cddoa_o. k1L 337 B 3ua
Efielenerofgnin ... - swrent 15705 1512 W48 1B i
Cost of feed per 100 pounds of gal . oslolinrs, 573 g, 33 &, 48 . N KD
Initinl eost per steer gl 7 ool per p oo jer AN b RD o &4 ]
Cost of feed por sleord - 1T, - L 38,32 3173 3z %
Shipping nod fnckeding gosts per st A0 3.5 3 a0 ERL]
Totad cost of stoer 8twnnrket . ¥k UR TL&4 1, 12 Hn, 17
Sntes price per WK} ! 11,35 0. 0 10. 34 16, Ol
Girnss return per steero.. 1. Bt -] B4l w5
Praflt. per steer . M8 16, 42 id. 1 16,38
Fueeder geade ¢ _ 1,4 12.g 12.9 1]
Carcass prade f. . ... TV 1.6 8 o K5 2L g
Dressing pereentuget . . PSR FL0 (U411 9 014 606,42 GO 1T r 59,48
Fat in cditle pars of the ninth yrh b cits: :
Physical getrrmination wel . L [
Chemier! determination .

e -2 N

1 Fend for Ehe oSt 1065 duys; ratien based o Lhe setun! aumber of duys fed,

t Hned on pounds of sfeer gain produced from 108 pounds of tolni dipestilde nutricats eonsumed,
Drgestitditty fetors wsed; Mo heads, 77.4; eoltonseed ineal, 78,08 surine Iodder, 52.7; sumne silage, 15.1;
melasses, G,

1 Erp tabie A for feed prices.

¢ Girpade seores: Chotte, 5-12, inclusive; oo, 4 18, iociosive; Medium, 2-24, foelw- o Comaen,
=04, fnclusive,

# Bured an hot epreasy aud tearkes welghts,

FENERECOR, R W, STATETIOAL METHODS AFPULIES TO EXPERIMENTS I8 AGRICULTURE AND BIOLOGY,
Ead. 3,422 o, Mus, Ames, lows,  UHOL
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FATTENING STEERS ON MILO GRAIN

tions, the steers consuming the grestest quantities of grain made the
groatest gain. Furthermore, there was a definite trend for the high-
gaining sieers to be the most eflicient and the low-gaining ones (o be
the Jeast efficient.

The full-fod steers sold at ~fliciently higher prices than the limited-
fed steers Lo make them more profitable. At both levels of Teeding,
the individually fed steers returned greater prolits than these group
fod.

The nverage careass grades JTor the full-Ted groups were average
Good, ns compared wilh high Medivm for the limited-fed groups.
There weré essentially no «hiferences in the average careass grades
between the groups at the same level of feeding. A study of the
individual data showed that the [ull-fed steers consuming the most
feed consistently produced the highest grading carcasses and those
vonsuming the feast feed produced the lowesl grading careasses,

Both the physical and chemical deterninations showed that the ribs
ol the full-led steers in the individually fed group contained a some-
what higher percentage of fat, on the average, than those of the
limited-fed steers.  The degree of fulness, however, was not neces-
sarily associnted with rate of gain and careass grade, but the general
trend was in that direction,

1937-38 ExpErmimext

The average feed consumption, rations, gains, and marketing data
for (he steers in the secomd experiment are given in table 5.7 The
avernge weights of the steers ot the end of each period are shown
wraphieally 1 figure 3.

TasLE 3. Gains, fevd consumption, and efficiency of steers in the second experiment,
193738 (170 duys)

Frll-fenk stewvrs - Limdtedl-fd steors

1 .
Ttem YGraup J, viiroup 2 Groupo4,
Tedd ingli- | 5 fedin - fedl ns
vidnally Pvidunlly | pgroap

s

Averape initiol weieht ng feml ka
Avernee dinal welphio ot feed ot
Avernge narkel weight ot Fort Wortl
Averppe pain per Jegd

Avoernee dafly enin per e

Avermpe shrinkoge per Dewd duriuge shipaoend .

Tuinl feed ernesusned per headl:
Ale prain, prowud
Ui tenseedh menl
Sunee silaoe
Limestute Mhsor
snlt
Avernge raLimi:
Ao, pround
Cutionseed swend
Hupme silage
Feed] consteried) por 100 pedseesds of pada:
A0, grawnd
Cuotrenseed ineal
Sumnne silnee
Fticines of grain -
st of fted per WO pounds ol gain
Luitdal eost e sleer at 54 conds per ot

il
s

do

e

da

. do
JESLACH

ol
i
il
.
da.

iy
Ju
o

dy
[y
i
[EReTST]
dnlburs
1l

il

1422

s

LG
.

&

131
195

13 &6

]
40,411

10
184
£33
AT
)

2,08
fi. 1

1, 544
230

L. 54

IRN

443

pL)

2

19,12

L] i, 7h
41,11 L. 66

Save Juoluete 2, wable 4. Brgestlbility fnetor foe il pradi, 59205 cotiottseed meal, 755, and swrtawe silnge,

1510
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. 1
| Fullfd steers ) Limbied-fed steees

Ttem Grou|y l‘iOrmlp o Group 2, | Group 4,

fed Inglb- ' foed s foel ftnli- | tod us
| vidually @ gronp | vidunbly | group

Cost of feell pee steer 2 . do
Shippiug and marketing eosts por steer oo dlo, i 3.78
Lotnl cust of steer ot mnrket R | 2 A8 TR
Snies prbee per W00 puninds FE | [ H
Grrogs rewnrh per steer . L L A do .
Proftt per steer . e du L.
Feetlor prude * i
Carenss pralp ? R . S .
Dresshug pereentipe ! .. .. nireetL
Fat In vdible purt of the ity woth, eleventh rib eons:
Pliysienl deterinbnatio T L
Chemdeal determluntion . 1 1]

= Sieg tnbibe 38 R feed prlees.
3 Bow footmo 1, thbin 4.
4 See foornote S, Lnble 4

The two full-fed groups (groups 1 and 3) made greater gains thar
those limited-fed (groups 2 and 4). Al both levels of feeding the
group-fed steers made sfightly greater gains than those individually fed,
Dut the difforences were not significant at cither level (p<0.05).
There was greater variation in the gains of the individually fed steers
at the lower feeding level than al the higher level.

As measured by feed consumed per 100 pounds of gain, the limited-
fed groups made lower-cost gains than did the full-fed groups, but the
difference was not significant. These individually full-fed steers
{group 1) that consumed the largest quantities of feeds made the
grealest gains and with few exceptions were the most efficient.  There
was a close velationship between high rate and cfficiency of gain and
high feed consumption.

The carcasses of all four groups were within the Good grade, the
full-Tedd cattle being about two-thirds of a grade higher than the
limited-fed cattle. The difference in grade was reflected in slightly
higher sales prices and dressing percentages, The full-fed steers
graded consistently higher in eavcass than those limited fod, and there
was less variation in their grades. There was a definite celationship
between careass grade and eate of gain, Lhie trend being for the steers
making the greatest gains to produce the highest grading earcasses.

Au was found in the first experiment, the rib samples from the
individually fed steers showed a higher average fat content for the
full-fed steers than for these limited led. Iurthermore, no close
relationship was Jound in either group between rate of gain, carcass
grade, and percentage of fat.

Of the group-fed catlle In this yenr’s test, these full fed returned
less profit than those limited fed. " The higher sales price and greater
gains of these full-fed eattle were not sufficient to offset, Lheir greater
feed requirement per 100 pounds of wainin live weight,  Of the indi-
vidually Ted eattle, on the other hand, those tull fed made greater
nel returns than those limited fed.



http:Cnrru.ss

GROUP |, INDIVIDUALLY FULL-FED
——--—— GROUP 2, INDIVIDUALLY. LIMITED-FED
[ =——~—GROUP 3, GROUP FULL-FED
rensavenss- GROUP 4, GROUP LIMITED-FEU

LIVE WEIGHT 0OF STEERS (POUNDS)

2 3 4 =]
28-DAY FEEDING PERIOD [NOJ

Tigeng .- -Average live weights of steers by periods during the 1937-38 experi~
ment (170 days).

1938--3% ExremivmesT

The average ford consumption, rations, gaing, and marketing data -
for the sleers in the thinl experiment ave given in table 6. The aver-
nge weights of tie steers at the end of cach period are shown graphi-
cally in figure 6.
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Tanty .- -Ceing, feed :'w!sm.uph'on. antd efficiency of steers in the third ckperiment,
193888 (190 duys)

Full-fed stenrs Llmited-fod sipers

Lieam Gronp 1, 7 Geoup 3, | Qroup 3, | Group 4,

fod Inell- | Red ng ] fed juaddi- | fed 2w
vidunlly [ group | ehilunlty Rrang

Steers. PR . L. tnteher g} iy 0
Seeenage indtinl welght b femd Lo . MRS 26 )
Average fnad welhe b feod ot . i I 2 i
Averege market weight o Forg Woarg) . " b
Average gain perbemd L, Lo . o Fi IR
Averuge dadiy pein per el L S e . : t, 64
Avernee ghrinknpe por hend doging shipmend T I
Tolal feped comsttned por i ':
Milo wrnin, prouml . 1,758 !
Colionsoet wipnd I HiT KL
Sutnne silaygye .
Lbavestenn towr,....o.
3 . wmman
Average mtion:
i, grauet. L
Ciotlangyed amenl
Emne slinge . .
Feawl cuuslmu!d per 100 potind
Tile, keowne C.
Cottomxned mpal.
B slinge
Eflicleney of sain & .
Costoof feed puer 100 ponnds of pain . L,
Inittnl cost 1 sloer AL 5.4 conls por pound
Cost of fueil por steer 2, .
SI:!:-rEng nud tarkotlng costs per sgeer
“Total cost Of steer ol markot
Suley price por 100 povids .,
ross returs puer geer.
ProliL per steer. ..
Feoder prudy 2
Charenss gradde 3. . . .
Drugsing pereeninga || e . B2 90
Fnt fn wlihle ;Imrl. ol ninth, teuth
Physieal determinntion. L . 252
Chemdeal determinalion e Ceme 33,9

! Bpa footnote 2, table 4, Digesulbikivy factor for mila grain, 70.9; cuttonsend mealy 74,135 and sutung siluge,

1 8o table 3t for foed jrices.
A S fontnnie 3, bl o,
¢ Bew loatnole 4, talde 4.

A comparison of figure 6 with figures 4 and 5 shows that in the thivd
experiment the refationship of the groups with respeet 1o gains in
weight vavied considerably more than iy the 2 preceding vears, Of
the individuadly fed steers, those that were Full fod (group 1) had
rreater variations in gain than those that were limited fod (group 2).

he steers {ull fed as u group (group 8} made greater gains than any
of the others, but the difference in gnin was sighificant (p<0.05) only
between these steors and those timited fed as a group (group 4], As
in the 2 preceding years, the steers consuming the most feed made
the most rapid gans, but high rate of gain and Ginish were not always
closely associnted. The steers fod individuaity on a limited mtion
bad a higher efficioney of gain than the other three groups, whicl were
essentially the sume in this respect.

The steers full fed as a group (group 3) had the highest saloes price,
which was $0.25 per hundredweight above that of the individual v
fed steers ab the lower lovel of feeding (group 2) and about $0.35 per
hundredweight above that of the other iwo groups.

The steers full fed as a group also had the highest grading cuveusses,
but they were only slightly higher than the caveasses from the steers.
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GROUP &, INDIVIBUALLY FULL-FED

T Tt GROUP 2 INDIVIDUALLY LIMITED-FED
=== GROUP 3, GROUP FULL-FED

smm— GROUP 4, GROUP LIMITED-FED

LIVE WEIGHT OF STEERS (POUNDS)

2 3 a 5 8 7
28-DAY FEEDING PERIOD (WNOJ
Fravne 8.—Average live weights of steers by pericds during the 1938-38 experi-
ment (196 days).
s

fed individually on a limited ration. The difference befweon the car
cass grades of group 8 and of groups 1 and 4 was significant. The
average enrcass grade ol the steers in group 1 was significantly lower
than_that of group 2. This reversal of the results obtained in the 2
previous years was probably due to very low rates of guin, in the thivd
experiment, of three steers in group 1. There was considerably less
difference in average tolal milo consumption by the steers in these
two groups than in the bwo previous experiments.  The average daily

gnins were essentially the same for the two groups.
Group 3, which had the highest sales price, also had the highest
average dressing percentage and the greatest profit per steer. The
next most profitable steers were those in group 2, followed by groups
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1and 4. The difference in profit per steer hetween group 3 and groups
1 and 4 was statistically significant.

In the third experiment both the physical and chemieal fut deter-
sninations showed that the ribs of the imited-fed steers had a higher
fat content than fhose of the full-fed steers. This result was the
reverse of those of the 2 previous years. The gains of the two groups
were essentinlly the same, but the carcasses of the limited-fed steers
averaged somewhat over o third of a grade higher than those of the fuil-

fed steers.  The latter wera more severcly alfeeted with urinary caleuli

than the former, a [act which may have accounted for the higher
percentage of fat in the ribs of the limited-fed eattle,

AvERracE REsuLts of THE THREE IEXPERIMENTS

In the 3 vears’ experiments, the steers fed together in groups, on
the average, made slightly greater gains than those fed individuaily,
There was essentially no difference between individually fed and
group-fed steers on the limited mile ration, but the steers full fed as
a group made somoewhat greater gains than those individually fed.
Difteronces between individually and group-fed steers at the same
Jovel of feeding were not statistically significant (>>0.05). A var-
iance analysis of the daily gairs within groups and periods showed
that the most uniform gains were obtained in the individually fed
animals on a limited ration and the least uniform gains in the group-
fed animals on the limited ration. These results substantiate those
of oxperiments with other classes of animals.

In the groups individually fed, the highest gaining steers consumed
the most feed, but their gains were sufficiently greater to more than
offset the greater feed consumption.  Steers that consumed the mosi
fecd eraded higher in carcass than similar steers that consumed
significantly lower quantities of feeds. Statistical analyses of the
data showed that in the full-fed steers high carcass grade was closely
associnted with high feed intake, the correlation being 0.72.  Multiple
correlations between carcass grade, digestible nutrients consumed,
and feeder grade indicate that a large proportion of the variability
in carcass grade could be attributed to variations in these factors,
When the feed consumption was limited, there was no significant
relationship between carcass grade and feed intalke.

The average carcass grades of the fullded cattle for the theee
experiments were significantly higher (p<{0.01) than those of the
caltle fed at the lower tevel. However, average differences hetween
individually fed and group-fed stecrs at the same level of feeding
woere not siegnificant, even though in the last experiment there was a
considerable difference in this respeet.  In dressing pereentages differ-
ences between individually fed and group-fed steers at the same
level of feeding were small, but the full-fed group averaged 1.5 pereent
more than those limited fed over the 3-vear period.

The foll-fed groups had the highest average sales prices. There
was only a slight difference between the groups at the same tevel of
foeding. The slightly greater gains and the higher selling price of
the full-fed cattle than of those limited fed were responsible for
significantly greater net returns, amounting lo nearly $3 more per
head ou the average.
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FATTENING S$TBERS ON MILO GRAIN

Average physieal and chemical fat determinations showed that the
ribs of the full-fed steers contained significantly more fat than those
from the limited-fed steers, even though the latter had a somewhat
higher percentage of fut in the third experiment.

SUMMARY AND CONCLUSIONS

Experiments to compare the vesults obtained from fattening steers
on mile grain mdividually and in groups at two levels of feeding were
begun in the fall of 1936 and continued through three successive
winter feeding periods.  The work was conducted at the Big Spring
Field Station, Big Spring, Tex.

I the initial year blackstrap molasses was added to the ration bo
increase consumption of feeds. In the two following years sumac
silage veplaced sumae fodder, which was fed during the first year, and
the feeding of molasses was discontinund.  Cotbonsced meal consti-
tuted a part of the ration in all three experitnents.  Four groups of
high Good to low Choice fecder steers were fod for an average period of
187 duwvs for the three experiments.

Steers fed as closely as possible according to a predetermined
full-Teeding schedule averaged greater gains than similar steers fod 80
percent as much milo, with other feeds coustant or nearly s0.  The
mited-fed steers made more gain per pound of feed than the Tull-fed
groups, ad on the 3-vear average the difference was signifieant.  In
the individunily fed steers at the two levels of feeding, the difference in
efficieney of wain was significant in favor of the lLimited-fod steers.
Any dilferences i gains per 100 pounds of feed consumaed, however, in
favor of the limited-fed cattle were not suflicient to compensate for
the greater galns and higher sale prices of the full-fed Croups.

Clorrelation studies indicated that in the full-fed groups there was a
highly significant corvelabion between careass grade and feed consumed.
There was a definite trend for the steers that ate the most feed to
grade the highest in caveass.  Multiple correlation studies indieated
that a large proportion of the varvinbilify in curcass grade can be
attribuled to variations in feed consumption and feeder grade.

Physical and chenieal fat deterinations showed that the ribs of
the full-fed sfecrs contained, on the average, significantly more fat
than those from the mited-fed steers.

These experinients, therelore, indiente rathier definitely thab steers
fed  groups consume more feed and make grenter gains than those
{ed individually, but the gains are likely te be bess efficient. Limnited
feeding of steers tends to inhibit the develypment of high careass
quality, as measured by fatness, or finish.  In Full-fod sbeers, their
ability to consume feed largely determnines their cearenss grades.
The increased sales value of full-fed steers due to their greater gaing
and finish usually more than offsets the more economien! gnins of
hmired-fed steers,
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