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the South,. and Pd'1C\1.l.arl7 the s thv•tl, bu uet tor addlUom.l ,coa-

c.atz,,ate teed to • tn flm.eh1nc ca.tu.. the de tor p.r-ohh npple-

• ~ -~ f"4tt ta P 7esn ha1t e th teedi• of 

euba.Ulula tor such elantta:rd I dis a1 con Md eot\Oll*Nd cake« 

I\ 1a h1chl7 1mportanl 1a f; \te lng eal.T-ett lo tl&f'tnttei,, how ma 

_ •~ I a eos\l.1' part of the rat.lo aw a nle. 1t ~ in excentve amnm1r.. 

IIJ!hetoe- b a need tor s.irr..,-t,:a. ton td · e proper ul'n l••le to :teed ta 

fflll!•-.:i.n ealf tat\ent _ rations. 

Appro:d tel7 55.000 of wee O"Oft ln Oklahoma bl& 

1,-49.- Allh de 11' plan\ed f f~• and ao11 bu1ldUC. 

the .a Ym'"l•'7 1• e. prolttte •Md :p7oducer and w g;rown en 1'"17 dv­

in& th recent var :,ea.ft far •~ Ung }'l'd"Poaes. 

era~ &nd CMll ~ bee , · afttlabl• tw livestock feeltng. \tste.et-o17 

t"ffulta html been obtal: a\ the Oklahoma at, Uou 1.n I ~bt,: the ge 11U'8£­

beaa •"4 u •.o\1:l'Ce ot ·O'hlJl tor oul\17, •wine• luba and- 4.n.try ealtle. 

!he • . ~ of p!"CJffh au l \• ha!J «eated a -M4 for tlncttrc 

of ex\adtng the p!'Ot•lia n.ppI,* It ha.a . ._ •hOVA I ea n1\npn mm 

be uHlts«t. b7 Id.Cl'~ t••· !he epnlalt tt&DY9" '11& vea 

Jd.wogn 1n\e bacteri&l. \ela wh1 ~ the d of the _ tert.a is U-

C-'- and u\ilbed b7 \he ruataaai in th• same manner ae o'1le rotelmt are 

dJ.ces ,tu.sett. !he u ot urea u a nb• '1 tale tor part t t e ln• 

prot.tn 1n t'a"enlng ratlona ot' <:a.ttl! bu been deaouvated., 1mt. &44lt1o , 

a"1d:1ea appear \o b• ne e4 \o e'k 1ne the praeltoal Talue of 8UCh a ni-

\'rQc ea vb.en added \o t t teing r. t.to • 



4:ry lat are not uncommon. Vi ta.min A 1a the v! t-!);1d.n ~ t likely to be 

l.acld.Dg 1n beef e&ttle t'a.tt.-en~ Fatioia. It voulii awes.1" deairabl to 

d~tormin the ad.Yteablll1t1' o£ add:1»8 aadlt1ona.l carota• to 1)l"a.Ctleal 

fat tallirlg rations. 



Choice Beretol'd veanli nc ealvee wr ~ ~ 1-

lendore !rust Co ~aut es tor the t edinc trial.a ~orited 111 \ his :p:ap.er .. 

!he n-lv were a110-t'41d u1tonq cordt - • experille!ltttl. 

ce41U"e with lD head ,o each lot. e t9'ed !'ng vtala 1ter-e ~ ett.eh Toar 

allout the fifteenth ot 0c,01>e and \ :bout ·tm, t1:fteen\h of April. 

!he atet4'8 0t eaeb lot were eonttnad to O'GDCN"' pa.Ted · • ~ o:d . 

, lT ~ :i: 30 .tee\ ln aize and had ae • t-o an open •heel eh-1.t r. !be teed­

bunlta h eh lot are plaoetl · v \he op •he&. ~ teed tor eaoh lot was 

vet d a.t eadl f.a.tng. and all lo,s ot s\efl"S were h&nil fed.. .. aUi lta 

II-, vu fed • · a~ anornl • w, all \he other fed bgr-edienta wen 

fed Mee tl.7.. !he qaln and pre'91n nppl •*• tor each l e i lleJ"& lldxed 

with the ail.age. An, re1utt.ed teed vu vetped back. All 1o\s wen al.loved 

tree ace.eat t.o aalt aa4 a Jliaeral llllnure c 19\lnc of eciual paru aall. 

bone and ~O'Wld l.htestone. 

'Iha ateflft were vdgbed Mch 28 aa,s. ~e lnl\W d tlrull. voichh 

Vel"'G detGt"ml 

1 ... 

' 

~ bi Hal cmr\ priee tn each tu tance was the actual cost 1W' • of ._ 

•lean. fh.e Talua per· en. at t he 9oiu,luioa of \l'1a.l was d~Jd'11111M!Hl 

by a H •· ttee ft'om t he Oklahoma Ci w- li• toek 1ket CfOIIIIO.-C ot pae'lc.a 

cGD1•eton c~ re,r-.nta.UYee. !hb value 18 refen-ed. to u tile ~te­

ed Yalue \hroqholrt the paper. 



PJ.l!t ~ 

01 LlftaAro.RE 

le a prol1Elc seed pr and ts e-o - t teed and 11011 lmlld-

mc. aecor41ng t.o Llcon (1945). Al MTe be qow. 1n Oka,.. 

·:cma for bout ben'7 7ean (J'.11111-.., 1946>. tt. w ·01:\ly' 4V · Vor-14 Val' lI 

\h-3.\ Okla.ho tar 1- 1nfft"e8te4 1n gonag oaea oa a:n ex­

HUS1Vtt eal•• ¥1:ttle r:iost of the 7eari,, prodacUe b sold. t. Ql'OUtinc-. 

a cona1der~ble · . · i o.t er eked m,tt adl 'bealuJ ao ~la.ble tor llv t 

teedtng. 

lled. 2,.:n 1'.)eJ.'e.eD\ 

crude ro~•tn '9.8.5 _ ereent t~:free-extN.Ct. Sta-

Uoa chem.at l.eo ?e])Ol'\ed that · Qae V3S p-eseats ta all(mft.\s gr t1tl" than 

tu teed•· 

•~oa Wld KUlier (l.942) eo 

P'MD vtth teur bned• ot wino. 'lbe7 6bta1ud data tn.41 ting 

that were a ,s.aUsfi tM-7 nbtttlkn tor 4) ~ co\tlfflS.eetl 

llMl ~ e. td we a \ aCY' • one pan. coU -ee4 

ru. and one part ~a\ed altalt'a lea.t meal. flla 'beam, ee \ a nttu-

t toi,- eu.bst.ta,te tor the protein ot t Off&PS and .co\\ons-eo4 vha 

the IIQJlgbeana and. d~\M. alt'al.fa 'tN'NJ " . 88 the 1Jfl1e 9'Q;uu·,t,.H.!111!1Uft 11) 

eo!'L 

the 1allm:ra StaUon ait a tnmree of ote1n in rations of ponltr.J'. av!ne. 

l.amba im.4 dairy ca \\le.. He r or-ted tl'mt. g:o'm'ld t!Jl' en bcmu • ttsf'at.t-

'°'"117 Hplaced ao71Yaan ar eottou&ed l in both la11.ZtB n.nd graving aa.:lMs. 



When the beau were supplemented v1 th some animal protet.11 &1'ld 2 percent 

bone meal_. a.aUstMtlory res.ult• wr-• obt&.tned. when lhe7 made 1Q> -40- et. 

of' the mash ... 

Oklahoram varken NlpOl"' tn sc,,nu a~ :AC&rutm-1 (1942--44) 

that ~esns eal1•t~r·UT rep1.a(M4 tw-'1ltrd• o~ the cott911aeed 

407bean eat comcm.l.7 \'l'fled 1n ~tuler rlltiOnB tor, hr eJ'8.• !.be l>e.ano vere 

tcm.nd. to contd.ft protein ct higher quaU ty f'or \v-kq ul ts \Mll for -cld 

••• 

.ta\tenl b"ialfl ¥1th .tc,eaer ~.. ~.e b am wn ted at a lwe--1 to su,­

p'.1,7 fro one-halt lo. t.wo-th!rh &f the protein req,ulrec1 to lul a ration 

o! cot'tl. and pra.frle h31'.. !'he beam ere tt<J\ pal.atal>le ~ o.:35 pOUDtl 

pv head clail7, &Q •<>=e adtllttonal cottoas-eed mmal. wa t"ed to meet the l)'l"Oo,, 

·•tu requt · t.. Dt ltbtllty ot the proteln tn the .111mtgluww vu equal 

to ~i ot eo,,oueed .. Bl'1"9 (1945) brfeattgaud the df.gestt'b1l1'1' 

ot green 1>Mn aeed by w\he.r lamo wha. 'fed. vith d uabl.e grn4e o~ 

i,ra.1.t'1e MT• !he apt>U'en\ a"TC"age d.tgeatto.n co.ffietant &f the proteia ill 

the beans ve.a 84 .. o :p81"¢en\; the dtrog 1':ree-utraet mi4 . ap-p en\ d.t­

cu Uoa coefl'lctent of ,o.o pgcen\. fh~99 atu.41• •hwe4 the 'bloleglca.l. 

'Yalue of \h.e protein ln 'lhls q,pe ot r a.Uon t.o be trlallar to tha\ t'Olmfl la 

r U on• •llPPlemat.ed wl th we 

XIIJl1au, Jd. 4l.. (1946) repttried \wo 90-dq da1r, cov :tudt:Dc trlals, 

•a.1th eoubUnc of three JQ-dq perlod11 coadtlc.twa o the double reYeru.l 

pl.all n.d iacludi ~ to\al ot 2S eovtJ. Prairie hq ot good qUalt ty was led 

u the sole ro"Chage. Wh u beans vare added to concentrate 111.xture 

o.\ \h.e expeue ot 60 percent of the ottol'l eed meal and appro.xtmatel7 43 

:percent of th.e eozon ot a 4 dair7 r:di011. \h1t7 fou.d t.ba.t JOO wad• or 

s 



' 
,cro11J'1tl mn,:bean.9 •aUaf ctortl,r replaced 150 pGUR4e of eOl"a an4 l.SO pO\Ulds 

c;f ot.toneeed me 1. ho addl Uonal. \lllp\lbltehe4 teeiln.g tr1ale ••• eon­

duc-ted b7 Oklaho vorken (1949), 1n which ~ a tbtac\onq a-e-­

ple.ced. all ot \he eottonaeed meal in the dairy ration. t'h• mucbN con,. 

aU"1hd R.1.Boa\ 50 peroen\ of the oneen.trate llllr\ure. 

'fh reaeareh repol"\e-d a t. the Okleho StA\ton ~o,1'1'hlc a iee lth 

liYest-oet and lt17 111dtcate that m:np oaa • Uet 1.vtl.7 i-eplaee 

put ot t he een and ·11 ot the eo\to ee4 Mal. b! dai1"7 ra\1 • 9.UCl 

replace a.ll the aqbe&a or eotMDBe pr t.1n tn pcmlv, aud avta. ratio • 

!he nmtebeana were not a aattat: tffl' 1"lhUtllte tor- ard..11al pre>teln such as 

inea\ and bone acr ;pt or '4nkitge. It tlle relaUYe pric. ot ~ 19 ap-

IJl'-OX1n\eq a.r-al:Jle lo \ha-\ ot oih•r Te.p' hle prot•tu. a.uch t 4 •P-

peare • htn'e eonatd.er::ible value as a • . •titu:te tor oo\,onae cr-·aOfbe 

meal and a pai:-Ual replt\eemul tor corn tn ll•atoek teedtn,g. 



Duri»c a \h7ee 78al" period. 1944 '° 1949. \he ?..\lue of era• ---

8 a bed cat,1e leea vu inTesllo,.te4. !wo u!ton lot• ot chotee 

.Bf!l".tord calvea wel'e placed on experiment eacb. o~ t he three ~ • !he 

tollowtnc da117 r ations vere fed: 

ONllad 7ellov corn 

CottoJJMtt4 .meal or 

GrollDd. creen lll'tmCb 

Atlu HW&O ell.age 

Al.talta bq-

Sa.11 

Mi.neral b:'1:lr• 

lull ted 

L.5 Polll!ld. 

on 

L1m1te4 

W) poaD4 

Ad. lib 

Ad lt'b 

--
About a.s pounc1a 

wm1,ea 

1.0 pmmd 

M 11b 

Ad llb 

'Nie BOllDd er•• lllU!Cb.eans v•e fell a, a leve.1 lo prorlae the 9BH 

end• pl'Oletn htake datl,1' ea tha.\ provtd.ed 'b7 1.5 ~ of cottomeecl 

al or cak. Cotiowaeet meal vu fed dur1nc tbe :tint tvo n~. 

eo\toJ»ffd cake was ted t he third year,. 

~e a.Yff:age d~\a tor th• tb!>M trlalJJ az• . ented. 1n !&bl.a 1. 

aft!'a,ce ehemioal ana.l.yab ot the ,r, .a. f. are reaenle4 bl '8ble 2. 

RJISUL!S .um DISCUSSIOlf 

When gro,md een JIIUlgbt,au N:Placed All of the eoUoueecl aen.l or 

cake tn the f'at\eahg etN1/' calt n\1on. the aver&«• da.U.7 pine vera the 

same tor each ot the lou tn the till t, two tr-f.al.9. The average ollT gatn 

ot each. lo\ tn the tint vial was 2.1::, po,:&11(11a. and in the 11-ee&nd '1-lal th6 

7 



!Able 1.. eo. ·. 1son of and Cc>\ e d eal 
A"t'V~ ~£ !hree Tea.rs., l~l r'/',, 1941-1948. 191tS .. 1949. 

iber ot na,. 7ed, 111) 

Bo.. al.eel"1J per lo\ 
hr119l vi. Pel' a\ed (lbs.) 

lnlt.161 
final 
Gllin 
Average da!l.7 ptn 

Average da.11¥ l!&tion (l .. ) 
Groun4 corn 
Cottonaeet meal or el.Ike 
Ground eaws 
Alfal.ta hq 
St~ 
Sal\ 
1-1-1 .m1MN.l tairture 

7"d per evt. ga.tn (lbtt .. ) 
G:r<>Wld eont. 
Cottonseed . 
Gr:ound Mungbeamt 
Altalta hay' 
SS.la«e 
Salt 
1-1,..1 m.tneral ml%tve 

l'Hd coat per cwt. gab (doll.an) 
Y!.na.NJlal JrMU;ltlt (doll&ra) 

.tpprnleed Yalu p.er- cv\. 
'1'o\a.l value J>el" •te · (:,~ ahrt.nlc) 
ln1'1al !°!.' O m.17 per cw\.. 
J'eed cot\ 

· total at.e:er al1d feed eost 
Pro.tit per t el" 

I 
Gr. COMl 
C. $., M. 
Silage 
ftlt:g.lfa 

1 .. 00 
a • .s, 

.02 

.02 

.541 
7l -47 

40:) 
1.0 
1..0 

22.19 

2'.25 
222.31+ 
us.6:, 
ao.1-0 

1,s.13 
23.61 

It 
• COJ'n 

Gr. ~beans 
StlJ a 
iltAJ.(A 

3() 

511 
816 
:,6.5 

2.1:, 

2.54 
1.00 
8.27 

46S -

.oa 

.02 

119 
41 

'.388 o., 
o.a 

21.26 

26.42 
22A.S7 
118.39 
77.tl) 

19.S.99 
28.58 

~ · lee. ot feed ver•t Ground corn $). 41 per cw\.• cottonseed 
meal $90.50 per ton. ground green m.11gbea:t.1· $8].. .. 67 per ton. illalta liq 
$22.00 per ~ stl.sig $,S..67 per ton11 sal\ $0 .. 83 pg cw\.. and. tneral 
llhture $2.lJ per evt. 

8 
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ton ot 

p 

G!'Nll 89,.81 
, __ 2.s.:n 1..J!l ,. 65-1' .14 .,a 

T•ll CO, 81-38 1.49 9.55 4. z.as 81.14 .o, ' - ~ 

Cot 91.'6 ,.,a ~ .• 6.o8 U.98 :33.04 .aa i.u 

AUM so •lhtce 49.10 1.10 4 2.0, a,.,,. '1.9' •• .,a 

ilfall~ ,Z.4.S 7' lj.ft. 2.19 '4-:34 ,e.22 t..55 .a, 



~ &dlJ' g:dn of each lot ,,u 2.14 pounds.. Dari:ng the t.1\W trial the 

mmgbean fed st~ gained 0 .. 05 iond ll01"4 ddl.y than \b:G e fed eottoaseed 

cake. 1.'he a.vGl"age daily «atn for the ~- val.a vu 2.11 an4, 2.13 mid& 

tor t.h11 cottonseed meal m fed • • rewpect1vel.1'. 1'he dit-

t:.ae.nc•tn gaina v • D>'t ala\bt1e&l.1T 81p1f1cant. 

eon. vu full fed to the sMOR ot both lota. lb ~ ahe'm te 1.5' 

~ 1-11 eorn daily \ban. the ttt..,.. ot Lot 1. l,ea• t ed wa.o: requ.ved 

en. gat.n f"o:r \he ateen &t :Loi 2. alld they vwe •ltgb.tJT .. a.t\Q' • tmttcawi 

'b7' the hightl" A.'PPftU1ted valne per avt"' t~'!\11 t,"loae of Lot 1 .. 

In thMe tritt.11 100 mtaa o:t gNm1ld ~ rep1ae $9. 7 po1'm48 •t 

coitonu-ee4 meal o!' celee, 64 ~ . ot con 311d 13 polm.ds o~ ail.age. On the 

'hula ttt the a:r~ prtc o:l t-,4. fed in tbene trials., 100 o:l sttng-

b.eam ~ a a protein auppl«:ient vm aqual. in 'f'al.'Q to 109 ~ ~ oot.ttJn­

•e«t meal or cake. An pant.al NP~t to.r C41'n in lhe r&Uon 100 ~ 

ot l.Ult vu ~ 1n va.lue to W> poands o~ O\)ffi.. 

Often 111lDg'ba\n aet'ld vhen t"ed as a ~ o:t a tat •bi;: atew caU Jl'at!on 

aat1flf&Ctor-1lr replaced ul1 «r tho cottomeed meal w cake and part o-f th• 

con in th& :ration.. 1!he l?beans ,,_.e qut te pala.table. and. no tl'ou.lth was 

enc0,unteret hi ke~ the s\eers on f'ul.l f&od. Whel! the price of ~ 

J!l'.f.Q&b9a •&et 1a ~ to <that of coitonanaa ca.w or .i..-~ ·can be 

aa ~•Id.cal ~ eupplement for .fntuntng bfJot ~" ~ 

, dulng a hotae gO\I!\ protein our,p~t often, c.orua1~1e Tn"l' ........ . ,9e ill. Okla,.. 

homs,.. 
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!he ahOPf:a&e et ote1n suppl \a in recen, 7 ha el'-ea."84 a need 

tor tindhc means of extending ~h pN,aln G-Upp1ar. VP • ae a p:n-t1al. re-

plac-emen• for the otetn o~ 1n11n.mmu. baa pffTa aat;.ta!\ tor7 la lla.J'V' la-

Yea tlgatto:ns. Use of' UN& 1n tlcal. tatten.tng r D\tou net been 

te11t axlemlY 11'• 

ne !leCbanln ot v• uttl1s \ton V8$ tint clea!'l:7 de tr-ated b7 

Tol\Jt (1,ZO) ln ~ ltsa ~nh with ~. lie apbtned aaa u.11.­

llsaUo bJ' ataU.nc that amtm aetda and pN\etu ver:e qn\hntsed. ft'oll vea 

l>7 mero-organta:m: tn. ~ ftlNn vt lhe tnc taco , _ ted blto e-

wu.i PNtela. Ma .._bolla• -~ t.ndie.W t . t ~:dmtel.1' 

80 "° 90 pereent ot the Pl"Otdn ot the d.nd terta waa absot"bed fNtl the 

ta\esttne. l!omcamp {1924) fnrther clU'U1e4 \his · ceas ln v feeding 

expdt with 1k 'f:OW.-. I& tOW'/i.d that ur-.. in diet eonw.lning nor-

Ml t of protein and auf.'8.ble ca.rbo~e .. was able to replace JO IO 

l+O ~-, of' t.he protein vtthout a1P1ng 11Uk prodatlcm.. An ~ens1ve 

l"fflev of 1h11 ~ ret1 has baa COJIJ)11ed by ltreba {19"/). 

~e tint inMaalYe reee ch tn the Unit States concln"'ft1ng the mvi-

ttonal value ot •• vae cond etced bJ' ~\ aad :ken at the Vla.eonaf.a 

s,auon begimd.ng tn 19'6.. !heu w,1a1 aperbleab wt• ·o lou ot (!;NW­

bg cal.'ffS ted both urea a;mt alMIOnt earbo \e tor p toda up to 40 ve 

.... l"~acl 1n tm. '1l ,owft rate f'or a ~ lod \fa.fl 1.5 ~ 

and. 1.3 powda aati,, on eau1n and ur :ra\lona, respe.ct1To1'.. ~tel.J' 

4:l pel'C'ent. of the wt&l at~ ln th• r 11011 of thoae Eed aea. oonetat.ed 

of vea nitrogen. 



• (1940,,1941) • 

ham! tion of rumen !ngutn. re vG.d :froJU the i1.a-tultt.tecl eo demonstrated 

that urea. er iU\ml\1m irttrogen d1.sappeal"M vith1n !1, \o 6 h~ after £'$ed.­

ln& vi th a eonespond!JJ4 tncreue in total proteh n1 ~gea. Wegner also 

to protein nitrogen 1n the rumen 

4ecreaaed es tho tota.l pl'Ot 1n lffol ot the !'Ullen lngenta beesme greater 

than 12 p e-ent.. lhtmn f'ietllla sh.die.a vere eonUmtoo b7 ills and eo-

v ra (l.942-1944) who found the utll1ze.t-1en o! tu-ea vaa ~edl.7 tmpr-ov-

fflt vhen t'ead.117' available h1vat& added to 11 b l ra \ton co os 

larcal.T ol limoth7 M1'• Pe 0o11 and \h (1943. 194-'t-) oarz,\ · out ctan-

&lTe •tn .S:w1• cp nu and. reported that ~ initial. coll'f'enion of ur 

into uis e.ud. ce'bo d.1mde o~cnrred Wgel.y within one hl!Jur. fho ~ 

nta. vas readil.v utilized 'b7 \he : t•t.a MKt: o . ~ 'll!aot'lora. ln the • 

V~, .!l A\• (l94') P$pOrted th:.,.t v a wh-1 tea tor long Pffl"iods of 

time \o- ate fl tn a drT lot a.t e ra.to ot o.88 p rcent a.ru:t 2.29 percent 

ot the dey ~t\el' of tt-:.e raUon did mt ea.us0 tddnq or liver d~. 

Suers !ed 2.a~ 'POl"Cent cf tho d17' mat~&r of the ratto-n. urea <lid not ' 

make 38 ~od gtd.111 GS the et Eth fed. urea &.t the r te of 0 .. 00 pel"Cent ~ 

the dl"y untter tn the ration. S\Mn on p turG 1''94 0.18 and 0.:35 pound 

of urea pu dq a"& the eemplete repl.aectmont:i of co.ttomte · l!'tml did not 

ahov MT kidney Or' liYer' .. 

Loos11 And JtcC1Q' (1941) found that calTes two nths of ago: vvr '\'ln­

able to g,rov on. a ration cen\d.n1ng <m.11' 4.4 perc:enl pro\e!n.. mnrer-el", 

vh w va11 added t.o the ration lo «t•e a. calcml.a\ed pi;oteln content of 

16 ... 2 percent. t.he C!U'NS 1nere · e4 in bodY" we:Sght and !lelgh\ at a f'a.1:rlT 

satbtacto17 ra\e. 



1U,g~i,m.\Sb-.tU'7 and <00ne·ludecl t. l1Z' f ecting r ul~ 1n. tnc::"ean in 

the dlg k1b111'7 of .FOteln b7' lam'bs. Jr1Cf&ll (1"'8) • bl. ae-tabo11P work 

lb l&t:lba • fO\'lnd: thai aM!.ng. urea to basal ra lion of low pn>tein 1)1"SU1e 

~ 1nor-eased tibe a:pparen, d estibtl1t1' of the liq natrtene .. 

di · , . and. S.lllltll (1941) hYlwei fltaD7 ~h that b&Te con.-

4UeH4 dW1 thi> last tev 788N 1n dltterenl ~- on \he~ of 

41~ nn~ Wn-nlvopn tor milk }n"Oduett&. of rmalnante. '!hey nm.­

& h- ftn4'.1JWJ of othv hrreaUp n who studied: and PeTiaed the 

urn ni ~ 11$kbolta 1n tM n.mctlt· 

!he t eonclnlve ~ tJ11P rt1ng the th~ et lm.ctertal pro­

bt11. Q11 •t• baa been pn'bl1shed reentl.7 'b7 Loosli. Jd "' (1949). fhe.7 

tea a l)lU"Hted dtat. tt, s and ~ats. When the l'W:d.nan-ta ,,_... ta ah-

lt:&n cont! 1n1:ag m,, mpp la,- nl VO«eJl o _ tbaa vea.. '1l8T p1ne4 1n 

U•e ve!ght and. ""1nta1ned poe1UTe nitr bal · ee. ~b of 1"'W1l01l 

content• and ca.ta sboved. detild bely that. the rd.oro-o,gan.ltrm of tha 

pawaeh were able · · ep\bee:b: 11 ten ot the aea\f.al amt• acids 1n 

large unte. 

!he posstbU:ttS.a ot atlq)p :Ung the r ttona of range - tttle am 
:ta l«.d.l,g eat tle in teea. lo vi th ur a. and toPtlttea v pell•k 

nl.y recetly bee ezplorod:. Oklahoma vorken Peperled pNtlim1l817' urea 

,esh wttb f; t,ent12g ste_.. in the emdal llep,rl ot S£d!Mf S,niM ME.1-

cu1,m--e- (1942-1944). Wh urea. na • to su:_pply \tea.UY all et the 

111'1-oge in the r-atto.n. fo.11 ha 11t-ee.ra t'o-und 1t len table than 

4:l percent co\\ou.eect ea1. 'l'hei· pined on~ 1.62 ~ compa.l"e4 \o 

2 .. 0) pou:nda fff ate_.. fed cottomreed meal. Weber (1944) reporle4 the re­

sults 0£ t.vo a er t'a\teaf.Dg tr1altt tn vhf.eh UNa wa c-ompand to cot-tOl eeA 



l.S 

meal as O..e sole source of au.pplemental tdtrogen. tu the fUa\ trlal •teer 

ea.l.Tes were 1nd1v1tl~llr td a. t tten!ng ration for· 168 ~,... 'l'he ration 1n 

which vea proT1ded. the supplemental nttrogan w equll.7 as pal.a.table Gld 

produ-o d ~p ga!.ns as the ration in whleh co\tonaeed · ea.l was the 

source or acidttio:Ml nlwogan. In the ,u,cond tr'tal etoel's vere group fed 

th same l"atiGn.a as those t h:~t had bee:n 1.nd1vidWJ.ll.J' fed.. In t.h1s trial the 

s\e~ that ver• ted ihe cott.omeed l made gr t.a gaJ.ne and requred leae 

ln l9ls4 \he Tabte &t urea vas "1dlod .at the 'tan a.a StaUon 1n a wtnter111g 

ra.Uon ter :,,s po ea.lvee. n,h tlego f'ed a the ro~e. the &teen. 

t$d. cottonaoed. moa.1 bad allgbt}¥ 'bet.ta a:ppatites,,. and \he go.tu were slight­

ly gr· to than the gatm of tM s\tle:11'8 ted urea &nd. vea. :plus ground con. 

.rHi,CJCt1vel,-. In a f'W'tih.- wint. · l.ng trial. vt\h 7Mrl1:ng at.en. Weber (1945) 

co~ed eottoneeed moal and A. tdxtmie of ures, git,0,md eon and bone meal ~ 

eu:pplemsnta tG atlago ood pratrle hq ra\ton. Be eancluded: f'rom these tes ts 

that urea should not be d..epende.d upon to .up-ply 'h• eatd' pat ot the ni­

trogen 1D. :a au;,plem.entn17 ahto:J.-e wrod to a-,· 1.nee oottGMeed meal ln e. 

beef cattle vintRtnc nt't.on. 

Jbrt (1946) • reporled that a 1tolutbtn of ur bl bl.acbtn.p mlaaaea, 

offfll'A an ideal aupplertell:\ fer ee with drted. t'oFage crops. ~ pulp ~ 

~ pastures. Ximl81' (1946) rerlevecl two a.6d1t!on..~l tz>!al.s on th u:U-

11mtion of vea in the ta\t•n1'!"& s,._. r tlon a t th Oitl.ahcma Statton. 

~ lots ot ten he . d each were f"ed cont and 1l1"a,trh ha1' plu U'll.'PPlelltents 

o~ UJ" a J'ormla 1. v :tornmla 2. or co\tomeod l tor a period of is:, 

4aya. !wentu-ftn percent ot the total m.vogen of JJoftllll.a l vu 1n the 

form o:t UJ""e&.. and 50 percent. of the tatal nlvogen of :i'onml.a 2 was vu 

nitrogen. !be calvem reoe!Tln& 2.$ pereen of their snpplem.ental PJ"Ot•in 



111 VOg(tll 1n the form of v-ea gained. 1 .. 96 pound& daily' a ccmpa.red with 

1. 98 pounds da.U,- ~or thns-e ttece!Tf.ng .SO }>e1'"cent &f theil"' 1tttpple hl 

nibogen in the £orm of urea and. 1. 81. pmmds dall.7 ~~ tho e suppl :led 

vf.Wl cottonaaed meal.. '!h.otte vu ~ little d!tt01"ellC8 i n the :>~\ ~ 

t'Mti :requi.Na4 per 100 poma4 · o:£ galn. •' -calna fed the 1"at'1on att)pl t. 

e4 wt th .hrm1a 2 had the lovelf, f,eod requ:b-emetttc. and tho•e f'Od CG:t;tonae 

meal had the ~t foal req,ttlr ent. h & abaihr !alt~ a:.peJ>iaont con,.. 

d:lle'Mi 1a 1945-1~. cororug a pert(ld ot 167 ~~ 1t wu found tha-t y~ 

cal_,,.. supplemented vlth coltonaed meal gained f: · lw tiad: ~ alight~ 

l.tm• feet pa 100 pound.a, ge.tn than Gal.v. upple itld vi~ etthfl' ZS o J:1 

pehent urea conWnl pelleu. !he Gl"atto da11T gabm 1,NVe4 v. • l.86 

~ tar those supplemcmted vi\h cottcnulaed meal. L.77 poude fff \he cu-

ton Gf ur, · ·• 

lol'IBl.las uaecl in tattenlng~ d.1 t1on and ~ 11am trt.ala repc,rtm 

by D.nnq (1946) ¥el"&? 

•o~ I 
~ ·~trap BDlaa!HIS 
lff »n. nlh, ~,. l. 

. . Bo teed 
75ft ., llfnJ. 

11'o1''1!1DJLA ll 

10~ ., ..... •las•• 
8!4 Dlt Pont•• •262• 

1d ••1t9·' ~'f, Cotta. oed eal 



»r{w • .!1 Al• (1946) reported th~t steel'll in ta'bol19 stalls made 

.satiafa.ctor,y uee or the ni trogan ot '\r&a t-n a corn and pra1rle ha.;r Pa.tin 

when 1 t replaoed 2$ ~ 50 ~eent ot the cottemeed meal n1troga.. Sat111-

!actor.; result$ wei-e also o'bta1ued when v · replaCM 25 to SO ])ereenl or 
\he cottoMeed meo.1 nttrog in the t-eln ~1emmd .le4 to t~tkning 

cal.Tu 1n ih.e d.rf lo-t-.. In awnrllU"ldng the raulta of thf.m-e trl&le, l3Ptggs, 

.a .Al· (1947) repoitled. that. the protein pellets eontain!Jl« ~ pel'eent vea 

nttrogen and 50 ~t cotwu-4 mee.1 ni\f\&gen Ver& a •atia.facto:ry aup­

plement in the. ,early pbaaea of' lhe fa.ttenb1g !,>et'fod. but llG1"'e no\ palatable 

1n latex- phases,. 'l'tle va,,tom irnpplements ver £ed. wt th corn a.nd prail"le bq. 

llr1€'ga,, .u. al- (194?) repor-tGCl. thfit rear1tn,g hilltU'9 fed a. pellet eon­

tait.l:t.ng 25 percent urea nitrogen tutd 7S percent eottona'Md meal nitrogen 

made •1:t~tl.7 ro npld gatm than tho·ae ted cot\omteed meal. ~\ 

eow wintered eatisfm.cto~ll.F vhen. .f44 such urea-eottotteed meal pellet .. 

tb!'ea al the l•eb te4 Md not. produce toxic BA'to• vben full fe d to 

growl.ng cal:vos-. 

St , .u, .Al~ (1948) repo~d the l"eSlllts of' \bree trialtJ co · ~ng 

cot.tons&ed cl:llce. Go~ cake and' UJ"M-co\to-naeed meal pellet as pro\ein 

suppl ants for id.ntma-lrtg twc-y, -old atoers gra.dng d7,- nat1v-o gnsa. On 

\he baab ot wintel" gain \he so1beM cake ,:, super-10:t' to ei'\bw eottons-eed 

ftke Ol" urea pellet&. vhen. !ed. at the rah ot :, po,md.a head da.U,T• 

Marton. J!1 Jl!. (1948) fmmd urea to be an excellent protein S'1JiPlement 

in the fattan:ing r t,ton of ~ling sleera.. ln this s~. a. 4,- ~eat 

proteln supplement eontainl.1¥; vea vae ce>1:1pared vi th 43 J)el"Cent proteln cot­

tonsod meal. file urea-cotton eed mru. eupplement vae prepared t:ro 36 par­

eent protetn eott.onaeed meal by the addf.Uon .ot 2. 3 ~eenl o~ "ho-Slx'7-

Two0 urea f'oed co~u:nd.. baeticalll' no dU'f rmwe 1n gain vu oboerrd 
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beween the '"1'8 of th& two lob t:ed thos rati ttJUJ. S«mrllffl and Riggs (1948) 

o\tab1ed data in tvo tee:dlng- \r1, w-1 \h a tea cal-v; and yea.rltng steers that 

lnclicated Pf"otein &ll'PPl•Nnts co-nta.tni:ng urea al" almost equaJ. in feeding va.­

lu to protein tn.tpl)l t from na\ural eomo.ceth The tollowtng protein sup­

ple ts ve.N COtq,M"od in the 1947 :t'a.t;lening \rial: 

(1) J'eny-Uir«e pl:U"cent Cl"tlde Pl'Otetn cottom..i meal. 

(2) A mJ..zture ot cotwnaeatl tl cm-. peam" me and soybean nma.l 

conWni»g 54 :PU-C$1lt an.de proteb1.. ~ v added at ttueh 

1..,..1 to b101'0ea.&e the eruct• protein :eq4!.Yaleut ot th• mbtur to 

?O pe;re.mt. 

In \he 19'18 ~ edinc trial Schn.m and .!1gp made the followin& co:ipariaon 

ot oieln tffl'ppl.elaenla:t 

(1} 1-'7-b• perc t ~ · ~tebt co-.tonseed eA1 Wa9 ee>m-

P~ vi~ 36 r,~t <:rad.e protein eot\oMeed a..t o. up to 

43 percet m:wie PN'tebl equ!Talent vith ~ .. 

. (2) :n:tt7-t~v PGJ"Mnt crud• }'l"Ot.etn cottonseed 1 w.• co 

e4 wt \h 54 pereent erwte pn\ l» :cottons meal mu up to 

70 pepcen.t crude P!'Ot.tn equ!VB.len\ v1th urea.. 

t.o &u ply the ame amount of te1n. the enera Talue or the raUona was. 

·. lanced b7 ffMJdtmg 1111~tl.T mo!'e ,a.in to the at. ors ted. the suppl ts 

containS.ng urea. 

Wat on. .,d. Al- {1949) eott<btoled teed-1.ng and •~'- trt l vith . ~ 

\ha 1u>le tlOuree ot addfd Jtl"O\e!L !he· lmttal .n.tton eottWnel 17 • .S per­

oent molaase9. 'fhe 'bett,f C'Sl.v ted the eas.tn ratt -.de approela'b~ 

crater Un v~t odna. an4 the boq protebl and a.ah va.a IP'fl:A trum 



WO c .. • W!\t9(1n., fl\Dtt othePI (19149) • t4d. contatn!Dg a rox-

tel.7 ;JO in per«U\. .is ted. to ahe~ tor t~ dap, !he te1M 

•qerMed tro.m tho Uver, blo n...'l.d. Jddn~ cont 1 d 5 t cc•• or nor-

l 1n :teedtng 

w1e1 with ~on:- tete ot ateer etll• attd ~l"te4 that there \r.!\~ .,. ,,.,- little 

ditte,,,nee 1n the finith and appeuanee ot the •~- !he alf".&J'tlge initial 

weight at the ,eal\te9 ,ma 490 pounu,. and 'Ibey, ve:-s t\111 fed I'll ! e and 

gtom'Jd eon tot' 1.,. dR.19.. her. vae no ~litnt dU'ferer.oe ocnc the lot.s 

.alfalf: 
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tn e :tall ot 1946 • tu41 s wer W tla.t,ed to de·l8'ftllne the Talue of 

Grotmd Jttll 00-1' 
Atlas Iorgo ail.age 
Alfalfa ha.,' 
Cettoueed al 
tlrea peU.ts fl 
Urea. pelleu f2 
Sal\ 
1 ... 1-1 Mineral Mtrl'ar• 

Loi 1 

Jull :ted JuU tea 
tr1,eted Am:mnt ntnct.ecl. 

1.0 pomMt 1 .. 0 'nft't!nliit 

1.5 pmmda J'one 
Bone 1.5 po • 
Jtone lfone 
~ choice Jr e eh~ice 

e c o1oe choice 

lag \he ttrst two 

vce fed the foll-

tot' 

Jlu.ll ted: 
ran\ llatrteted. .Aaoun.t 

1.0 powid 
Bone 
Bone 
1.5' "OOUnda 
'Pr 
be 

1lha ;peUe,ta fl wer• mad• ot ,to.ae.ed meal., eea {JfA P-onl's a:1fwo-St.xty-!fwo,• 

ve fei,d, colll,POUrld.), molaatu• ho bl' teed... !he ttr'e& VaB add.« at a. lev l 

to ~ 25-f. ol ihe total. tro . of the :,,.U.'9. and. th eo\w eed. 

pr-oT1ded. 75"1 of the \o\al ailroce. tho ot the 

aam tNd ing,edien-n. bat lbe · porUon 01' 



h d•lenine further t he value of urea in a s\eer fatt&ning ration an ex-

pertment was started in the !all of 1948 tn vhteh 1.0 pound o:t urea pel­

lets f2 were :t'ed. daily ae the protetn supple ent with e senUa.ll.y the 

same ration fed in trials on.• and t o and compared 1,o l .• o pound ot cotton-

seed cake. Such an experiment provided a. JllO!"e rtgorou tea\ of the value 

of urea than the !int t.vo trials. !b. tollovbg r tiona were fed: 

Ground 7ellcv eon 
Silage 
Altal.ta. bq 
Ootwmeed cake 
twea ;pellet• f2 
Salt 
l-l-1 Minel"&l nd . .xture 

Lot l Lot 2 
hll fed 
ll• tricted Amoun\ 

· 1.0~ 
1.0 pn.i:t4 

on 
l'ree choice 
1re• eholce 

11 tea 
Rea tr1cted Amount 
1. 0 pound 
· one 
1.0 pound 
Jzoee cllotce 
.h•• choice 

Dllring the 7e 1949-50 the d.a1gn v ehan& d eU.ghtl.7. l.Jl"ea pellets 

#Z ver• pparenU7 util1ne4 et;.ually as vell • coUoueed eal in the tirst 

two tria ls . In. the ~1rd. trial vhen f $d at the leTel of 1.,.0 pound per 

steel" per dq the perf'o~ee ot the steElrs vae not a.e s- \1st ctoey as that 

of stoers fed 1.0 ])Olmd ot eottonse-ed cake. 7or t he tourt.h trial (1949- 50) 

vea pellet.a f2 ver.e ted at \he 1.5 pound le-vel f'or pprorlmatelT t ht11 first 

60 percent of th& feeding -perlo.d. and. a t t.he 0.5 pound lwel tor the remaind­

er of the t~tal. Honey D-!"tp oorghua aU.age was fed during t he four'\h tria l 

in place of the Atlas Sorgo 11.age. 

nm1u Used. 1n Ui-ea Pellets 

urea. Pell&t fl 

10- lJla.ck:alr-e.p Mo lasses 
4~ !)ri Pont'• .262 

llo~ )',e-ed 
75~ Cotn ae4 K-.1 

11Pa Pellet; f2 

10~ Blacbt.rap Molasses 
3 Dtt Pont'• 262 
32~ Ro~ 1eed 
~~ tio..! !OlUt&ecl Keal 



'!he data for the firet \rb.la are preaent.ed. in 'l'a.ble II! and the 

data for trials three and tour ~• praented 1n T blea Y a.n.d VII, respect-

1Tely. '?he average daily ga!Jlll tor thee tint two tr1al• were 2.14. 2.11, 

and 2.17 pounds tor 1;h at er• f'ed. 1. 5 pt)llllds et eo-ltonaeed meal (Lot 1). 

urea. :pelle\s fl (Lot 2) and. urea pellet. #2 (Lot ))., NSpect!.Tel.y. !here 

ms no a:tati&ticall.T a1gnlt1cant dii'terence 1n aTerage da.U,- gain amo-ug the 

three lota. !he steers fed urea pellets 12 returned $1.04 more prof! t per 

steer thall the st&eN< fed cottona.eed. meal. ft..e aTaage appraisal prie.e of 

both lota of st.een was $26.7.5 per cw\.. at the eoncl1111oa of the ffittls. 

On the ba.e1-s o·f teed re.qul~ed. pv wt. gain. 100 p-ounde of urea pellets f2 

repla.eed. 10:3 pounds of eottons-eed. meal. 1'3 pound• of con and 14 :pounds of 

atlage. In these tve trials, 100 pounds of vea pellet• f2 was equal la 

•alue to 114.4 pound.a ot eottons,eed meal, . 

One eteer ot Lot 2 we.a a Dbron:lc *bloater• and was .-emoved. !lle data 

. 
urea pellets f ·l gained alightl.1 leas and were appraised at $0.6) less per 

evt... than those ot Lot 1 f-ed cottonseed. meal. '!he UF-ea pellet fl fed teers 

required lees teed per .cwt-. of gs.in. bu.<b the d1tf erence ta appraised price 

and leas t~\al gain resulted 1n leas ret'UZ'll per atee; than the return of 

those fed cottoue-ed eal. On the bmris of f'eed required per C11t. gahs, 

1.00 pound.a of urea pellets ll replaeed 100 pounds of cottonseed meal, 22. 7 

poU!lds of col'-u. leae 16.J pou.nda o'f ail.a&& and. z .• l'.3 pounds of a.lfa.lta. hq. 

In this comparieo. 100 pow:,.d.a of urea pellets #1 vaa equal tn value to 116.8 

pound.a of cottonseed ea!. 



~al>le nr C4mpa.rison of Urea vi th Cotte-nseed Neal in J'at.tentnc Steer Cel.vee 
la Dr7 Lot (Av~e ot !Jo1e.l on&, 1946-47 and fl>ial • 19't7-48) 

(Av•aae 1ber ot Dqa r ·• 167) 

llo .. ateen per lol 
l,l"e!'SBe v\. per s\QI' (lbs .. ) 

I1'1111al 
1inal 
Gain 
Average da111 gain 

Avenge da.111' I' \tan (lbs.) 
Ground corn 
Cott&na IIMl 
Ul'ea pellets f l 
Ur -pellets 12 
Alfalfa ha.J' 
Sil.ace 
Salt 
1-1-1 m.neml mixture 

Jlee4 per cwt. ga.12:l {ln.) 
Ground. com 
Cottowui 
Urea pellets fl 
trr "· ·_ lleta #2 
Alfal.f a ha, 
Silage 
Salt 
l-1-1 at:n.ffa.1 mixtu"e 

r, coat r,er Cl._ .galr.. (doll.aft) 
ftnancta.l. re ul\ per et (do ll.an) 

Apparbed 1ralue per cwt. 
htal Talue peJ" a:t•er <,i ehPf.nk) 
Initial cot • $20.00 per cvt. 
Jreed. co•-2 
total steer and :teed eos\ 
Protl \ ii" s~ 

I 
• 00ft 

c. s. •. 
StJ.aat 
M';alfa 

---1.01 
9 •. 49 

.02 

.02 

-

24,98 

26.75 
u,.66 
101.20 

92 
190.12 
33.54 

ft 
Or. C01"l'l 
l!f,ea fl 
Sil.ace 
A.lblta 

1.01 

'°' 8:59 ,n 
2.n 

10.82 --
-1.02 
9.61 

.. 02 

.015 

511 -70 .. 5 

48-.S 
4$6..S 

1.0 
.. 8 

24-6) 

26.12 2.11.,, 
101.20 

.. 94 
188.14 

2,9 .. 49 

m 
• CGm 

1Jr'ea 12 
Silage 
.U.:talta 

11.27 ---1.49 
1.01 
9.43 

--

.01s 

.02 

68.5 
47.0 ,.,5.5 

.8 .,.s 
24.1]. 

26.15 
225.23 
101..20 
89.4.S 

190.65 
34 .. se 

10n& aha 1n lot wo was · eht".odc "'-lo hr1" and vaa l"effl0Ve4 during tr1al. 
two. Data of. lot two ar,e caleul.ated on \he bultt ot 19 steera. 

~e teed !J,?"1C'es verer Or corn *'·11 J'1&" cwt •• cottoaeed.. al m.so 
per to.n. \ti* pell.el• fl and #2 $98.05 p.- ton. aUralta bq $2).00 per on. 
at~ ,$,S.-'> per ton. aa.U $0.88 -ed.. am izd.neral !ld.:nd'e of ~l parts 
ae.lt:. bone riea.l and ground llm&a\one $2.20 pa cwt. 



"' D. M. i J'tbef lf.7.;m. qg. p 
• 

l'ellov corn 88.78 1.46 8.'4 4.25 2.34 8).01 .o, • 26 

eottonaee4 meal 92.18 6.47 41.79 5.23 u.24 34.27 .. 21 1. .. 2, 

A\las aorgo eilage ,54.42 7.98 3.18 1.,, 19.18 67.1:, .25 .. ,a 

Alfalfa. bq 91.93 7.,0 14.10 2.6, 3'.15 :39.62 1.1.S .,o 

'Ur• pellet fl 90.01 6.10 46.6' 7.44 9.69 ,o.06 ."J'I ·" 
tJJi pell ts f2 90 .. 02 5.99 47.26, 7.69 a.as J0.18 .so .. 62 



tn the Wl'\t ~ eding •~1 (1948,-49) tteen Ulat wen fed 1. .. 0 ptJU11d 

of Ul'ea pelle-k .f2 da.1]¥ mad.e 0.21 .,md. lesa d.&11,y gab and requ.ued con­

siderably · N fefflt per evt. or gain tb the steae :f'ed. an ~u!ftlenl 

smOl'mt ot co\t.oNl ed.' meal.. 'fhe gains were not tl.gaJ.f'tcantl.T dt.rterent 1,..,. 

tween the wo loi.9 ceordtng to the 7 test ot ~or (1946). One steer 

o't :In\ Z (Ul"\m pe11e . ) 1 t constdorabl~ weight during the last nth .• 

!hla vetght lo•• wna not oona1dGl"ed t~ have 'been due to ra.Uoa out to aomn 

other cauatt. ID.iminati.011 of this a\eer showed that the· o\her nine steers 

ado an a.vaage dall, gain of 2.02 pounds vhereaa the cottons ec\ al ateere 

(L.ot 1) gained 2.17 pounds datlJ'.. !he to.er perlormanoe tn \hi& \rial shove 

\ha.I 1.0 pouad. ot 9Upplem.ent eontaiuing 50 pe.rc-ent cotteaffd 41 nitrogen 

and. ~ per cen\ vea nit-roe vhen £ell with the ralton described above vas 

mt aa s.aUaf ac"q u 1 .. -0 polUld ot cot~naeed cake. 

!he averag dail.T gal of t.he · °&eel"S ot trial four which Ve.Pe f•d 1 .. 50 

pmmda of ottol'lSeed eake (Io\ l) • 1.00 pounds of cottonseed ea.lee (Lot 2) 

and nn avera«e of 1.10 pounds or r pellet. 2 (Loi 3) were 2.16. 2.10 

and 2.24, polmdn , r,eapecttYel.7. Iltlriu« the 'Oeriod of the f eding trial 1t!wm 

the s teen of Lot j were tea l. 5 po.unu ot uru pelleta #2, the · average d. ilr 

gatn was lightl.7 great• than th.e gala of tholle f 1 • .S pouffita ot cotton,. 

s-4 cake.. When the level of Ul"eB pe.1le\a 12 wu 1ovwed to 0.5 ])Olmd 

dail.7., t.he s\eers ga!D.$d M 1laeh d 117 as thoae ted 1.5 po-und• ot cotto-n-

••• o. !he d.iffe~a t.n Kf'ePage da117 gain for the \rlal · · ng lob 

WM not a~ttsUc-ally signUtcant .• 

th~ V'ea f'ed steers were $1.0) and $7.5£ mor.., pro£1t&ble :per etc)er ,htul 
... ateeN ot Lou land 2. The-~- price evt. tor the st""' o~ 

Lo,s l imd 3 vu the a . e ~ $0.25 17-"ea:t• than t he appi,a.ised price of the 

• , era of Loi 2. In 0:0:mpa.ri?Jg the teed required to procbtce 1.00 powide ot 



1!a'ble V Co ~ison ot Urea Pellets vi th Cottomeed Ce.lee 1n 
htwatng lteero Calves tn llq Lot ('1T1al \hrq, 1'48-1949) 

( her or ~ red. 181) 

lfo. •'•are pg lol 
Average wt. p steel" (lbs ... ) 

Initial 
:final 
Ga1J1 
Avera,:e d U.y galn 

Average dall.7 r at1on (lba.) 
OPotmd corn 
Oottonaeed oak• 
Urea pell ta f2 
Alfalfa hal' 
Silage 
Sal\ 
1-1 .... 1 1ne!'al ldxt.ure 

:reea per ev,. pin 
Ground corn 
Cottonseed cake 
Urea. pelle'8 #2 
Alfalfa bq 
Silage 
Salt. 
1-1-l mineral mixture 

I 
Gr. ·eoft 
o. s. c .. 
Alfalfa 
St lye 

10 

$21 
914 

''' 2 .. 11 

12.i.s 
1.00 

1.00 ,.se 

S1S 
46 

.o, 

.03 

46 
)04 

1 
l 

7 e4 eoa\ per c,,l,. ga.111 (tollal"a) 16.24 
71.naneial r~•ul\s: {do 1.1 s) 

APPh,be4 Talue. per ewt. 2S.25 
11o\al Yalne per 8 te ()~ ehrimt) 22)•J'l 
I ni tial ct:1tl $29.So :per cw\. 15).,0 
i'ee4 COtl ,1. (>) .84 
t'otal. ooal (•'"1- pl.U9 tee) 2.r1.S4 

til pet" •'-• 6.Z.) 

JI 
Qr. corn 
Vr 12. 
AUUa 
stua 

11.6.5 

.99 
1.00 
6.54 

.. 03 

.OJ 

--
Sl 
Sl ,,,. 
l 
1 

19.32 

25.oo 
21.2.00 
1.S,.40 
68.)9 

221.79 
- ,.19 

l 
!he 1'eed Pl"ieee ver : Gl'oUlld eon $2.M per en.• Cottcmsee4 eake 

$86.. SO Jte?' tDn. ur pallets $71. 70 per ton. slf'alta hq $20 .oo per ton. 
•ilace $6.00 per ton. -aal\ $().73 pO?' ow\ •• and minonu mirtve $1.99 per 
cvt .. 



'fable: Vl Ch 1~ MJal.1aes or Feeu ttsed S.n 1948-49 11r 'f!ttal 

p 

~ A8h lt.J'.B. C& I 
Oottoueed • 92.13 6.01 44.1,S 7.78 11.46 :,o.60 .24 .. 90 

Corn aa.22 1.55 10.66 6.4:, 2.1, 19.2:, .04 .37 

Alfalfa ba1' 9:,.49 11.22 19,.54 :,.12 :,e .. 72 3$.IW 2.'l!'/ .1,,,. 

S1~e ' 40.27 7.15 .S.88 2.41 JZ.88 51.'8 .. )4 .20 

~ pellets 90 .. 22 5.90 53.i.6 7.49 6.95 26.20 .,6 .87 



• Q •. 2 

· lnto a Uet 

" 



falil• m t1.t' d a h:rt1 B.n f"o~ CotQn38oe4 Meal 
( rial to * -1949-19.SO} 

( . of ~ :,ea. 110) 

.1 · J 

.. 
~ a\eerw 'PW lot 
Avel"a.ge n. p~r a teer (lbs.) 

lldt1 l 
rtnal. 
&au 
ATera.ge da1]¥ gala 

Average da!l.7 raUon (lu.) 
Ground con 
Cot \olltle.ed cake 
Urea pellet. #2. 
Alfalla ha,­
Silage 
Sal.t 
1-1-1 m1ner&l alrture 

l9-4 1>eJ' cwt... gabl (lbs.) 
Gro · , 
Cottom-« 
tJ'na pellet• f 2 
Alt'al.ta. hq-
S ! la&fl 
lLlt 
1-1-l Ddne'J'al mtxture 

Ye-4 eos t PC' art. n (dollan) 
71.m.ncial .,. ul \s ( 4o llara) 

AppJ'al ed val.ue Pe7 ovt. 
~tal Yalu 1'ff al.ear ()~ ahrlnk) 
tn1 Ual C2_SI '24.50 per en. 

seed co t:1 
1!otal coa\ (a'8er plu.l teed) 
Prot1 \ •teer 

t 
C.r . eoJtn 
c • . • c. 
S11 
AU'ult\ 

1()1 

491 
86? ,,, 

a.1' 

10.61 
1.50 --

-47 
294 

:, 
2 

1.s.o:, 

:za.oo 
235.~ 
120.30 

,56 .• 50 
116,80 

58 .. 68 

n 
ar .. ~ 
c .. s. c. 
St 
Altlll, ,· 

10 

-0 .. 99 
6 .. 4 
.os 
.o.s 

1,5.67 

z,.75 
228.:,8 
13).,0 
s;.93 

176 ... 2) 
52--U 

!ti 
er ... eo 
V..#2 
S11:ap 
AJ.tslll 

10 

491,. 
812 
381. 

2.24 

-J..J.OZ 
0.99 
6.3 

.04 

. 04 

S02 

49 
44 

281 
2 
2 

14.9' 

28.00 
236.88 
120 .• 30 
56.87 

111.11 
59 .• 11 

lone •teer removed Ja:n.uar, 11. I9S0 'bee e ot :tmmd r .. 
2 
sue:ra o~ Lot 3 were t 1.5 pouads of ur• pellets for 100 dAyG &nil o.s 

po'tl.'Dds cf 1lN'a pellet. 11e a.tev to'r 10 ~ .. 

:,!he feeA pith s veret Ground eorn $2.,S per cvt ... cott · eed cake $6'7.00 
pe toa, vea pe11e,a $68 .. ZO pa ton, alfalfa hq $2().00 .. r ton. al~• $6.00 
per \.on, •alt $0 • .$2 per •• and ld.nersl mi.nul"e $1.96 ~ cwt. 



'-*able VIII Cheld.eal .AaaJ.1w• of J'eed:S Used 1n -zaba Ttl 

Pg2,m\ Comg§1tion ot Drz 1&.ttu: 

f, 
.. Ca p 

Cora 87.43 1.11 11.33 5.55 2.22 79.19 .2'; .. ,, 
Co, wns ed eake 93.'7 5.9' 43.Q 6.07 12 .. 49 ,1.90 .. 21 .,, 
l1rea pelleu 90.52 6.,0 48.42 6 • .s, 9.s, 28.98 -'1 .74 

Alfalfa~ 89.Ql 1.12 16.6.3 2.12 '.)4.81 :;s.:,2 1_..07 .:,3 

Silsge JZ.00 9.22 5 .. 81 2.19 25.19 57.s., .'Z'f .24 



L Ur, f.ncorpo ted into A protetn pel1et at leMl.a \o pro,rlde 

e! ther 25 or ,> p rea:t of the total al trogen c,f the ~llet and. fed to 

•teer -c.a.lvn at the 'r· te of 1..5 pound.a <4· llett ll.7 with a ·corn-•11.age­

altalta bq ration eat1•taalorl]T ffl)l.ao · cotwaa-4 m al nltNg 

2. In the lrlal reported hereta,. 100 l>OUIJd• o-t the urea pellets 

fl eonta1n1ng 2S nut tu>. mtroctm van equal tn ftl lo U6 .. 8 polU'lds 

ot col:tosutud mul when f'ed to f'atlentng sher cal••~ fll• repla~n\ 

value ot ur pell&ta f2 conta1n1ttg 50 pei,een\ nt t-n&$D wu allghtl,1' 

leas tho.n that of urea pellets fl . On the bash of prl or feeds fed, 

l.00 potmde o~ ve pelle 12 v• equal ln value lo ll4.4 })GWlda of cot ton­

•eed m&al. 

111ent 1n a steer fatlening rat.ion. the pel"fOztlMllce ot t o\eer- calves was 

lu •atts:f'a.e\017 than that of alee fed e equi'f'alcmt amovat of cotton-

•"d. me l. 

4. When 1.5 po s of v Pttll•'8 12 ,,.-e fed a the p.ntetn ftP-

y~ent to tat'\enbg at cnlvee durlng th& ftnt 60 cent ~t the teed .. 

tnc '1"1al R.nd 0.5 pound ted dUr!n« tM !nde11 of the vs.al. the form­

anee of the s t,eer cmlT · wu more aat1e£act017 than \hat of · teera ted e1 th 

l...S o7 l.O pou.nd& o--t eottoueed cake dvlug the entire tr1a.L 
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PAR!' Ill UN !LS OJ' PRO'?EIJ' 

ieviev ot laiteratuJl'e 

It ia high]Jr t:q,ortant tn tattenug c-at le to kJmv d:et1nttel7 hov 

msh protein au,..~oment ahould be add.t to Ille l'at:ioth SS.nee protain aup.. 

plements o~11¥ coat mor,e per ton than gr in. the ofits will be u.­

t&riall.7 redueeu 1f mrlliml.s ere fed lazg aounta of au:;,p,1ement than i;r..re 

s.ctll!l.l.l.y needed. MoPr-bon (l.946) tt t at..a · •nwaeroua o:··perlenenta hav p.roTed 

that fattening iVtttle e.nd otruJJ" eel eatUe do not need nea?"l.y ~o meh pro­

\ .ein ae was recommended. by older feeding s ~a:ra-. • 

NcCMpbell (1925) t · v~ amcnmte ef cottense tteal ta a t 

t, tten1ng ration composed of a tlage.. nlte.lta b:.q and eorn.; ln tvo experi­

ments hia data bldicn.ted that aodlng l pound of eoltollife.ed meal per head 

WM moN profitable than 8ddtng two pc,unda. 

l3l!~zard {1928) ll:Onduct.a ~ ~1eme11.t to det 01'11l1n& the \ ot 

eot-bns ad mu.l that could be fed safely and protttab4' in fattening r a­

t ions of cal.vM. !he baaal tioD eon 1• d ot groun4 corn. uttonseed 

meal and. ground l1 tone. ·When the cottonseed mea.l was tad at t he rate 

of l . 28. 2. 01 a.ml. 2.11 po'W.lt'hl per head d.a.11¥ \ho e te ted 1.28 pounds 

o.t meal por head per dtq' made the grea test and ffl09t eeo-nom!.ca l gains . Okla­

home vorkon reported 1n tho lJlemat.al Re,ol"t (1?32-l,34) tvth.el' studios 

of protltable loTela of cot\onaeed 1 to feed calv•• Ra.tto-m eonsht-

1s« oi corn Md prairie hq' su.pplAmtmted vt th: 1.:,0. 2. 46 and :,-.50 nc. >lll'l(l.9 

ot cot.tonaoed meal were t vean.Unc steer ca.lv • '.fhe lot. s ta-en t, · 

the n,1o.n au.µp:L tnt d vith a..46 po,mds ot cott ons neat. aM.& sU.ght.. 

1,y gr ta da.117 gd.na tMn ~ 9\eera of t he o\her ·\w lots. ~ st•w-s 

\ ha.t ven :ted 1. 30 potmdo o! co\~Nll me.~l IQa.da the · ""'"* t gs.ins. 

ThrM lota of staftlf tte?" compue4 h1 the 19"-19'4 fe 12\g \rial. ~• 



A.v~ dal]T Mtlon 

Qround Con 
Cotto.na..t moal 
hd.r!e &I' 
u.t1r 11.aoe 
er. Lhlost~ 

U'r · tlo 
ATerago dall.y gda 

!he te-en of La\ 2 made tb$ eh 

Lt.t' 1 

1 .. 10 
l..$4, 
2..1!/ 
6.64 .1, ,., 
1.96 

I,e,t. J 

s.90 
J.50 
2.45 
6.64 
.1 

4.6 
1.99 

'Gall,l;O s.vt!'.ap dailj gain M kh:G at s of Lot 2. 'bu\ the · tra eotton.#ood 

meal ad!ied tt> thEl eost. 'fbe 11tam-e in. Loil l • . tel 1 ... .54 -pounds of cottonseed 

po.I" h.8ad da.11.T. ma.de · ticatl.7 th . sm:le g3im as the other tvo lc\e,­

ltut the Lot 2 ete III that were ~- 2.36 p01.'llln o~ eot~ood meal VE".?' the 

JICHI t lll'°Gt'i b.'blo. 

E:q> h tt> d.e\erm.tne the a.m,mt 0£ proto!n to feed hd' C&l.Tes. 

and taur,...~ l)OU.llds o-r the a.a.me •uppl on\ prod.uced tatt• ca.l"l"ea qutcker, 

· t a\ a ~ cost .. 

Monf.tJ&ll ('1940) ~ . tha ~aiione tor fa~ cal.v• a.houl.4 ha.•• 
ff.lVttl~e nUo. •t- wid.e:f' than 1:6.5 • 1,7. 3; tor 7oarll.,_ not v14:er thaa 

117.0 le lJ8.0J ana to~ 2-7~1a.. no\ wtdor tha l:tf.5 to 1:8.J. Yhen 

lbe rations, contd.a lfl.s ~tein \ban pr,0Ttdtt4 'b1 ~ese zrawlllT-e rat1•. 

Motth'*'1, (l.~) statea •\be ga!na v111 uwu.11' be eomdde.rGbly ls ra))id, 

a%ld if'C f•ed vtU 'tJ& l"equtr.d per lOO ~ gabt.• 

__ _, 



11 un 1'U' J>GUnd \ha.n 3'el1ov corn as a. f, t\ent:ng eoncent2"e.t • Xmtt (19'9) 

found that a full f.ed or cottonseed meal gav;e mo.n gain than one-halt 

Mal antl 1>n&-h11..tf grcnmd kafii- wh&i t with eon 1].Sige Md alfalla h'1' 

to .te.t-ten!ng ca.ttle.. In.izzazd and !qlm- (19'>()) cte a. ®mp$1"1e:on. of ~O-U.l'l.d 

shelled corn and cottom~ ca..'tte .in ateer tattelng Ntiona. Their l"fflUlk 

ind1ea.W that 4J cat cotttmeosd. ea\M :replaced at l.eaut 5) per-eent ot 

Ibo corn vitholl\ ra'1ncing tho efficienq at the r-ati1m hen. an adeqtl9.t 

eouree t>t v1'6.mtn A. vu provided. They tound th~ t. 1e :b9t1 tn:Uon cnn 

be eo:natd~ vhe-n tho: cake oolls at the samo or lower pric: . pound than 

com. !~lot" (1940) aubs;t1tut d 4) pe.rc t cot\oMeed cake tlJP par\ of the 

~ shelled c».-n !n a ealt .ta\tenhg ration of ground oats, ground shel­

led oorn, eottou.ed cake-. alla.ge a.nd ~UD.d 11 ton&.. 'fwo lo-ta of' steen 

~ compared. i'he ste:en of Lot l wore tall fed ~rn Nld. receiTe 1 .. 99 

~ or eako .PM' heBA aa.117. -~e s eer of Lot 2. vwe alao t-ed 1.99 pounda 

td oot.tam-eed. cake per heaA daily. mt ,.,1 pounds. c,t eottoa cake were 

f, tn add1t1.on. raplac!ng 4.49 patmd.e ot eon b:. the .r.atlon. ta \he pro­

du-ct1,em of 100 pcnmd& ot gain 182 po'\\W o-t 4) l)O'Cen, cm\tom-eed. cake re­

pla.eed 210 ptunds ot CGl"llt but r \l1Jl<e4 an dltioul 10 pe\mlla ~t oau 

and 14 pound• ot uS.la.ge.. Both lob ot 11teen gaine.4 slight.]¥ oTer 2 J)OWJl!l..a 

per head dai.17, bu\ t h• ai.eeNI hl:t ted corn ~dueed'. 100 po.und1! of g&ln 

a.t $1.24 left ooet than \hoae tat . & ~er , ot cottonseed meai. 

Meant (19/+S) reported vetmllng -1.-vu ean 'be tEtd. al.l the eot\onaee4 

nl or cake thfQ' will f>td to--r 1.40 te l.SO 4qa vtth • tn,Jurltma e.ft ~et. 

pnyided. t.hat 3 pounds ot good ha7 b 1u.el\tded 'in t he r ~t i~.n. He 

ted two lots of s tee1"e 8 pcmnds o:r cott.o-naeced -c:&lte or eal pl corn ,fed 

ad 11 bi n.J'ld 0:htai.ned aa t.1stactory p in a.nd Pl"O-tl ts. 



Morritton (19,40) eitu the result of aev~ral experl uts Uh uta.1-

t a ha.y i11cJ.; ed in. t.lle fattening raUon.. JI conelud d. it, do not uue.l.lJ" 

piq to A.dd tt protein au:i,pl ent to corn and a li'ber l feed o~ good alf;:;~l­

!a h~ for 2-¥& -old r<.11d. y-ea.rl!ng beef at ere. It the e unt ot a lt~lfa 

haJ,' is deet" od -or:te tr-011 liberal :feedi~. 1t .till require onl.T ~ sr.i"1l 

amount of protsin ;rnpple::ent. to b91a.neo tho r t1on. 

Sev4.raJ. inves Uga:ttoue hs.To been tlad.b cm the ill t of lnels of" :9N-

te1n on t he net. en.-g val.ue of a. ration. Mi \Chell~ JU • (1940) found 

th&\ \he ut1Uas.Uo t \he .ta'boltzalile en~ra in t h ration of the ca.11' 

vu not i~red b7 1»adequa.te levels o1 prot$ill ui thin the ltmi t ot 6 per·­

. ent at1d 20 '.PffOent. lee ted. Ma31l9l"d (1947) 1!I tat • ' hore is 8Y1tienea ths.t 

the more nearly ba.lanc th~ ration the s , ller the proportion ot it vhich 

ic d1ws1patod a.a hut and the ~r-eater. theretore. lu its net en a va.lu." 

There are man, re.terenc to !eedu vhich ehow o. general <!epr aslon in 

Ary ~,t•r digest 'b1U ty with 1ov l.ffela ot prowb. tee:41.ng. Mayas-rd (1947) ,, 

and MGl"r!aon (1948) have repor,'tad the tntluenc 0,f pr,0'te!.a '\ll')Ott r tton dt­

geattb111t,' in cattle. J3m-Nilgrul. Yue e.n4 Gerlaugh (1949) reported tha.t 

the addition ot soy\ean otl l to a lov. tein rnt1on for tatten!ng cat-

Ue 1nero Gd. :e dry , t.w d1guU'billq ot corn cobtl and timothy' ba7' l4 

and. l? pelrCent :r~ivei,.. Po'ttt' r-a.tione re usad.. one vs:th nna one vi th­

wt corn cobs a\ an 8 J}el'Cen\ 'PJ'O'teln l."9'ol. mid. one raUon wt \h Md v1 t '\ 

corn cobs a.\ a. 15 pereenl :i;rot.el level. 1'ttrro ,. ~ Al• (1949). 1n tu-

ther' o'baJJ tiona on the ft'ee't ot pretein upmi 1"~~ digeatlon 1n e t,... 

tle, ?ld"ied '119 pr&te1n lffala by eu'bat1 tutlng dl'ied •klm milk tor ntnaral­

l,zed t\arc:h 1n \hr Vial.a. fllei!' conclaioa vae that the pr-ot~d;n requ.1re­

mut £or e:tfie:ient ro~ digestion in ca \ .le 1 ~l.T lw when r~­

ages are 1:e4 in the abeenee of atareh or atare:bi7 gratne . hen atareh 



added to the J"at!on. the need !or the })J"'Oletn tupJ>lement. d:rl.ed. eldm mtlk. 

was 1nei-easad .. 

lJ'a!Teughe, .11 Al• (1940) stated that protein fed. to cmt\le and. other 

nmina.nt1r prealtmably ae-rTe two ae rate plvslolog1.cal 1'tmcUona. One 

iwtci1on pertains to th govth and a.nelopmont of Jdcro-orp.tda in the 

d..lgea'1Te va.ct in toata-11141: roughag,e d1ge1t1on and s,nthuta ot B-T1\udns 

au and.no acids . !he other rel.a.tea \o the grov\h ot the beq. fha total 

mint 

upon which tnaUon.al need tor p,rotein b the grea.leet. stn~e the feed 

}J7otela b med in both tmteUon.e .. 



oorn. 90?gbtu!l a1lag j alt:uf'a ha¥. aalt. and m1lW"~9 8U!>'J)1®1Gllkd with. 1.s 
ponds of eottl'tns•od meal }ll'Odl1Ced. e.t:tet.u\oq gain and :tinhh vhen fed to 

vea.nlL"\g steel' calv • !he urea expe:r1menta repol"'ted 1n ?a.I"\ II o:f t h11 

pap,er suggested. th~t. eqtta.11.T rut f:CJ"Od perto1'1ll9.llCe could be 1u1cu.red when owm 

l Tel o:f pn .ein to add to a ration of COJm, 

&Ol"ghuil silage., altrut: hq. alt and m.ne.re.la, a:n expert n\ vu uttla.tad 

1n the t.'-\ll ot 1948 to stud7 tlita problem. 1.'hree l ots of 10 weanl!Dg K~ 

Gero yalhv corn 
Sor'CfflllJ all.age 
Alfalia. hq 

Cotta ·- eake Salt 
1-1-1 mineral af.%ta.N 

Le,\ l 

lull f 
M1d.W 
J..O '1:>8tmd 
1. 5 J>OU1!t4 
h d:lotce 
Pree · ot..e• 

r..o, 2 

:rul.1 fed 
l,bd\m 
1.0 -·--1..,0 _,. ..... 

• choioe 
h-o enotce 

1io,' 
lull f-e4 
Lt.1dte4 
1.-0 pound 
0 .. 5 plJ\UUl :fr•• choic 
hee ehotc-e 

~ 1JilA&& 1-4 d:trting the 1948-49 trial waa A tl.aa Sorgo. and dur11\i \he 

J91t9-.') trtal lt V88- Hone,' nrtp .. 

fh~ av~ d~ta. ~or the wo tna.lff are present.od in !a.l>lo u. !he 

av race de.117 pta tn ,:tte •teer• su..~leme ted with l..S, 1.0 aiia. o.J potmd 



41 

pound.8 pin. of the thr-ee lots. The a'9ers ted the ration su;,plei:wmWd vi th 

1.0 pound.a of cot.to.na e4 eako (Lot 2) requh- 111!.ghtl.T e con per wt. 

g&J.n than t hoatt t:t!J>l)l nted. v1th 1. .. $ da oC eott:onaeed ea.k-e {Lo\ l), 

bat the total. ct>s:t PM' cwt. ~n vsa alf.gbtly 1 " ct•e to the lover l"equt:r._ 

ment of cottonseed ~ .. 

'!he steld'a tel 1.,; pctuads ot cottonse.ed cake- vere •lightt,, t a.tte:r- th&n 

the other two low as ind.le'\t«d by higher a~! ed. pr!e per cvt. !he 

s~ ot Lot 2 WI" ~1"4 $0 .. 25 per o,,t. ~~ than tho steel"a ot 

Lot,. 

lfh• i-et.ur,iia per ctH!" for Lota 1. 2 and 3 vae $2.S.,OJ. $25.2.:3 and $2:,..,68. 

l"ff ·tvolJ'. 

The D\lh"it!tt Uo• :for the &veh.ge d.4117 r tto · o'.C ~ 111.eeN ted 

1-• .s. 1 .. 0 am o.s pound• ot cot ou.eetl cak'e were 11,.,. 1,1.2 and 1:s.2. 

r(Mlpeetiveq. Korrlaon (1'48) ~ v1t1Ye ra.t14>a of l:6.6 to 1:7.3 

~or calves baing f'atten d. 'few baby b-e4d luttveen the vef.&1).ta r:>t ,00 and 900 

pountta. 1!he mnl"iltft ratio ot the ration contain-1:- 1.5 poan4s ()f eotton-

teed cake vu. too naae , e.114 \hat of 1ihe ll'a.Ue.n CO'J'ltd.nt 0.5 of 

.ee\t.omeed cake vas slf.chtl7 too wlde acooriing to Morrtaon'• •tan4ards. •~­

ti.son (1948) also reconnem:ted a mtnl · o'! L. 3 ilo 1 .. 75 poutl& ot ttsatsible 

protein in the fu\117 ra.\i-0n. f'4" tattdug a'4J nighlng 6oO Md 900 pO\UldJt 

'1lat ~il\ an average of 2. .. 0 pou.nde d.dl.y per ete.2". ~ eu.ClllaW dai)¥ 

dice1t't1'ble atetn ln • tor tho t ae o:! Lots l. 2 and 3 in tbla e.ttttly 

WW'• 1. .. ,.s. 1..21 and 1.03 pc,unds. re \1¥017• On tho 'bad.a of these iria.19 

tt would S;J>p~ th&\ the odll' 41g•ti'ble J!l'l)teb. tatakoe r~ 'b7 

Mott so:n M"tJ 1u,!1eWhat too ltt«h tor- e'tM1"S vetghing SOO ·to 850 p<mn<ts .. 

Although. leYeh of Pl"Ole1n mpplem&n\9 bom l pofflld ,o. S pauita. or m.cwe 



!.able IX Lffela of Cottomeed Cake 
(Ave~ of btal One. ~ and !'zstal. ho. 1949-4'>) 

(Aver-~ Uumber qf ~ Fed, 17&) 

t tI IU 
,. or* • e. s. c. e. s. c. 

Stl::tp SU Sllap 
AU'?!' , 1 ~, .,.~ 4.1.fj ., .f' -------....----.-...----·-·-------------i---=~~~. -------=~~~~·-·---=~~:iai;;;d~--~1-

liwnb:er o.t s~i, poi• lot 
A~ wt. pg a tea (lbd.) 

Inl\ial 
nut 
Oatn 
Av~ dail.7 p1D. 

A•erage dall.1' rauou (tn. ) 
Gt'o't11lt1 corn 
Co t:\oaaeed cake 
Alt ta liq 
S1184• 
Salt 
W-l 1ld.Deral m.x--. 

J'oed per cv~. e;aln (lbs . ) 
GJootmd con 
Cot tome«\ eabJ 
AU'alta ~'\7 
S113ge 
Se.lt 
.l-l.-1 mneral mtxtllNf 

:feed coat per cw~ sa,in (dollal,J) 
J'lnaneial I"aUlta (ao.11.aro) 

Appra.1.sad value per · • 
'total value per st.o ()~ sbrink) 
Initial cost. $27.00 per cwt. 
Yeed co t" 
~tal eq~t (atear pl• t ea) 
'.Prott:t per •teer-

201 20 20 

11.19 
1..,:, 
1 .. 01. , .45 

s.JO 

.o.s 

.04 

71 
47-5 

'°' 2 1., 
11.,s 

26.62 
227.86 
136 .. 62 
66.21 

202-83 
zs.o:., 

11 .. 82 
1.00 
l ..-00 
6.49 

.. 04 

..o4 

554 
47 
46,.5 

304 
2 
1 .. , 

11.26 

26.,o 
226 .. ;SS 
136.& 

64 .. 7' 
201 .. ,s 
ZS~ 

S06 
868 
.362 

2.0, 

5()7 
25 
4S 

)11 
1.5 
LS 

16.7'/ 

26.25 
2a.e2 
1:,6 62 

60.71 
1<17.'4 
23 .. 68 

lon& ate&r was t"' ·et bt trial. 2 on Jamu:i.ry n. 19~ beCMme ot .fotmd&F. 

~e toed 'ices ~ #1: Gn com 1, per cw\.. ottoMeed CP.b 
$16 .. 75 Tiff' ton, altolta hq $21.00 p r \on. ailsge $6.00 pff' tJJz. .• stilt $0 ... 63 
per cwt.. . mad mbttll"a.l mixture $1. 91 per- C11t. 



p 

Con &'7 ... 82 1.,, ,.99 Z.18 79.2.0 -14 .. ,s 1 

eottoaaeed cm 93.20 5-Vl 4;.88 ,.,a n. ,i.,z, .. 22 .. 84 

All ~ha,' 91.,e 9.71 m.oa 2.92 32.76 :}li.-87 i.,; .24 20 

s.tlap ,&l.4 8.18 5.84 .2.)0 ;$..-04 S4.'4 .:,o .aa 5 



MTe }#OYm saUsf etol'7 tn fattening ,de&!" r~tlons 'b,7 vari.om, lnvea\ig&,. 

tori. ~ :no~ :r,ro-tl table pine of the lo\ Z atGer . f.rcm. th& r-eau.l tis of 

these tv0c u-iala indicate t ·t 1.0 d or cottonseed. n~a vould. be more 

:aat1sf1,'>..0tol7 vi th this \n,e <>f ra\tcm at pr&1.u,nt feed ices. !hec re­

B'tll" a with Ol!ct obtd?l.ed bl' McCa.mp ell (192S) M .d Btizz.ard (1928) 

"1l\O found th&t 1.0 and 1.28 pou.ndll ot cottonoeed. C:t?.ke , .. o the l:ages-t and 

l:Jnder the conditlaa. ot \hM \rials a at a ealf ta,tentnc l"atlo 

of <:m"n• -aorgbula at~, Mfal.fa ha,'. us.l.t and m.i.!lttr'al •uppl illted with 

1-.0 ot cottou cake ~duc.ed more satlafutoey r:esult . than vbea 

a~plemnffd vs.th either t..S or o.s unds ot Mttonaeed cake. Although 

Ike· s ea fed the ration npplem~mqt vi\b l..O pov.nd ot co'ttcns-eed <:llke 

..-e mt quite as ~at • t1*te fed 1.5 ~ ot eottoneeed eake,,. the ,:r at­

e p1n and lovel" toed cost. r•ul.t d tn allghtl.T . e pn.tlt per •t • 



Jttr.rovpa, Wtae. and Paul <Jer,laQgb. 1949. The tntluence of aq oil 
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l3u~~, Wbe.• Paul Oe-r-latlgb. ·». It . Ed.l""on an4 .. 1h Bethke. 1940. 
1'11-tl:lw onG"V'a.,to o the ttect of' protein upon r · ilge8t-
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ll1enn1 l l.epwt. 19'2-1934• t10lll: tor fa.ttenln« steen being \fltced. 
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:Bl.1ssan.. 1f. L. 192(3. A etamtm.tion o.f how ch cottonseed meal should 
be ted ti) calves.. 01-cla. Agr>t . »xp. $ · • :Bal.. 1"19. 

llUs d. v .. t., and. llru4e ll. !'a;rlor. 19'8· Jleeding Inv aUgations ... 
Okla. Agrt. hp. s,a. Ml • ctJ'. No. 7. 

lU1.sN1"4, w. x. •• a.n4 Bruce 
01:la. Agr1. hp. Sta. 

1!qlor. 1939. 1feod:1ng InYeat1gnt1ona. 
meo. Oiz,. llo.. 21 .. 

:&Usu.I'd. lf. L... and Pru-ca L !ql.or .. l.'4(). Bed' Cattle Yeadln.;: IxtYeati-
gatt.o:na. 01!:la. 1. M11180:. Cir· .. No. 58. 

Gerlmzah• P. 19'8. l'tt.t"'11 a, 
Okla.. Agri.. hp. S .. meo. 

ealTeB-qw.m\i \7 of anpplemenl t ,. 
1 .. 192 .. 

E:oox. J. H. 19)9.. Cotto eed .meal for, ti \tentng year·U~ rrteen .. 
11. Ma. AO'!. ~- su.. Jul. 262. 

HcOampb•U. e. w. 1925. lU'fect ot Ya171ec u <>f eottonseed Nal 
when fed a -.upplement to a full f'eed of corn. ltaJ.ta and ilage .. 
Xana • .60'1• .. S\11. Ctr. 117. 

Means. Ba,' B... 194.5. Cotto eed. r.iea.l or ca...lte tor- tbdahlmg 'bed calva. 
JUaa. Jarm eaeatich V'ot -. 8t6:2. 

Mont•on, 7. ». 1940. Jli · • and. l'eedlng hentle'1l Ml'tlon. '!he lfom•cHl 
Pu'bliahing Co. t\baea* ev York. 

Morrison. 7 . Jl. 19,48. hecht ~ d Fee-41~. hent,--ttnt 1 t1on. !he 
Moffia.on Pilbl &hing Co. I • New York. 

h.,Ylor, Bn.ce :a. l91i(). SUb9t1 tu.-\ln« 4)~ cm~toD9Hd ftke tor gro-4 
-1lelled corn in. ~ eal.t t ltening rat.ton of grounA o a.. ~ 
• lled con. cott<mseecl , •11~ and o'l'.Ul4 U ton4A.., Okla. 
A.gi-1. Exp. Sta. Ktaeo. ctr. Bo. 59. 



PA.Ji.fl' 11' CA&O'l'illm 

lt.e.Ytw of Li \oratur• 

into Titamln A. '!he prlneipal source of tbta rttamn ta the carotene of' 

)'ttllow plgman\ found in all l!J,f',e n pl$o.nt tiasun. 

Guilbert nd Bart (193:S) f"ound th~t the d81]¥ lliaimm nqu1r t& o! 

~t e tor cattle wtghlJ>« 1)) '° ,500 Kg •• to be 26 to n mcg. ldlo-

cras ot 'boq etp\. Jcmea . JU. • (19'8) r,eported. a al1gbtl7 higher re-

quire?3ent 'for fattut~ beet eat.tie. 

Yi tamtn A 1a the viten!n ot gra.;.test praet.tenl 1 rtnnce for, beet 

cat:tle. a.ecord1n& t.o Ohio vol'"ken (19',S) .. Gntlben. a.nd heh.ford (1940) 

•u.\ed t.h:il.t the onl,J vlb.lidll:l dQfill1tel.7 i-equ1%"Gd in the d.1eta:r7 of the bo­

v!:ne were A and D.. A p2-0l.o12gQC\ def'lcieney «t -vi~ A 7aulted tn lo~r 

gains. leas et'flclent use of 1'eed.11-,. it>D'?'e stc'k animal gl"e<l.'- aort~li'1', 

& lower g;rade o"! f'bdah lmal N\d :rd.,ght 'blindness.. ~ceo1'd1llg to Jones, 

.U (19)8), Va.11 (1940) • ~--• hd.p and J'l-ape (191}2) 

~-• .d..11• (1942) veported tha\ 4 pllJ:itit mtl.11011 (3' • 1n 

20 lbs. 01' tsea> ot eal'Otene mq be l'leed.S. 1n dJ7 r . - tor !OP cattle .. 

!he, hdlcatett. hmreYWr• t a leYel oa low 1.1 p. p .. a._ would b su:t­

!1c1en-\ 1n gt"een teeto.. 'l"heae 1.le.:xu wl'ken rei:x,pte4 tba.t th& caro-tene r._ 

qul~~i ot ca.tile are lt1tteet at nlonMoe or vh gr - ng e3ttle 81' 

batng tatlen-44. Vnd ~ these contUtlomi J'wt\9 ., .Jl ,!l.(l,:,S) found tha, 1500 

mf.OQFa.fflB per 100 ru:ds o~ l1T-e veieht appea?etl to be sutf'lelont to ns­

Wn health and. produce good gzoovlh, lnt\ '\his . ~ v: · uot •'11f1'1c-1ent to 

px>8'1en\ uf.cht 'blindness.. h a la\Ql" 111tmd7 Jonn. a 41. (1941) depleted 

SO fatteu:1ng be.et steer calves o~ "1e!r Tl -in A 1!' erY"fl and supplemented 



ia ira.tion vith 125(), 1500. 2,SOO,.. 3000 and ,5000 Cl't>gl"aJ!ll ot carotene in 

\.hG to 0:t alf.al.ta. leaf :pel" 100 11-. live w~lght dalq d'm'1 a 140 

dq f t.tening period. ~hero W&'9 no s1p.Utee.ut dt.ff nee b. gaiJl.. car­

ea s ve1&}1t or caJ!'.ensa pade among the gl"oupa. 

Lewie ~ Wtlaou (1944) re1,W>:rted :n u.perlment vt th •h groupa o:t tour 

lvea eseh. th9.t were td • ~Pi• lffels ot Titdln ~ r~r,g fro 32 tc 

1.024 tT. s. P. miUs pet• ktlogr of bod;y' ve1gh-\ pe.t" ttq.. !hes• leYela 

vere fed tor a . J-iod ot tour t<> eight months. ta obtainl!ld on te 

of qe>;.th, blood. leT~ls ot ..i min A Md Uffl" •~· The r-esulta ind.i­

eat t h.at ~ grerih 'tmS obtained 01:1. M intake of' 64 tJ. s. P. t1nits 

per kilo of 'bo:dy we!ght,.. The co ntra.Uon of rl\amln A in th blooci 

Peaehed , leveltt at rui 1nl.Ake 0£ 512 u .. s .. ?. w.dfie peP kil.o«r' ot 

boaT ve.tght. ldver a tor es Wet' qQl te YV1able. 111 lb: ool.ves re-

.512 watt. · r ld~ o.r 'b, low hud. q,u1 t . low U w store " Vh1le 

tbose rece1vhlg 1024 un!t! per k1.1oO'Q of bo e!t;h\ had considerable 

a\Qr~. 

A rec \ report of the comid" e of A.n1 l uttlon of th& BaUonal 

ltfleaiwch Coun.ctl (1945) reco nd S.5 • ot carotene per 100 lba . Un 

o-£ caroten per 100 lbs. llTe w ~ · p,toved !.ldoquate to%' no al. bod a&ttle 

,:rcn,~-

fifer. Gallup. r.md Billi• (1946) ah.t&d that rl\amin A d6ficiflllC7 

e to 1!l1J3 re-qutr fr<tm 30 to 200 or- 4l'!Ol"e d~ to appe in shee' OZ" CAt.­

n.e. 4ones • .2l, ... (19)8) reported t.r..a.t 9-hort year11l'JCI requlred an aTeracG 

of 14~ d.~ on a. :re, oo t.et1e1 t diet to deplff• their erl • ator 

of Ca!"otene ~ a. tegr&e 1rntticten.t to uhib1t def1c1enq eympwmtt. Ho. ~. 

Jli ,!:l, (l946) f'ound that e&ttle have the a'blliey to a tore g,reat qua.nUtl 



,he lnablll \T to ••• tn 4.ill l1gbt ss an eaPlT tnd:1 Uon ot 'rl ln A de­

tieieney.. loefe1'., Ai.A!• (1946), in i-.ten1ng to nlght blilldno,u,, :i tat.ed 

•\his aymptoa ie oll'(t of the f'irst to bti obaen-ed. 1n 1'attenUB cattl !ed. 

tor e.x\ended periods on ra\1ou t:l)n\aintnc a bl.ch ltpff'\ion of gr-a.in s.nd. 

, . 11:ni \ed. afflfntnt of low gre.de ro~. ~ 

.J'rape (1947) a ted t deftetency of Y1 ~in A 1n 7, ;; or 

f"att.enlng cat.tie m:q 'be expecled only under rather e:!:lrame ooruJ ltiona or 

pnle.nged drolttil, o.r af' e J.ob4 pei-iods ot r a.t'Cardng 1n the dry lot vhen 

the e uaed. OMJtab.s little or no otene. 

2 •· ot caz"'Ot o per 100 s of live eight daU, a11 a att!'tieient 

a-mount to prtWen-t acrio d1ttou of rila1dn defiet~ in usul .!a.t-

uning periods tor ate~ra. \ augpstecl tliat 1.5 .. r:dght lt a.dequ.atth 

Boaebera (1945). ~d (194-?) and Cbonock (1948) have reriewed 

•e *9tologieal ftmct.toa and QmPW , f.ft clefiot«ne7 o.! rltamin A 

1ta pl"8C\U'80 l"a fl.1"0-tene .. 

11~ {l9/l8) • \ed •two units o:- more ot ca:roteno ~• Jtoq,'tdred to 

giv~ ruulta equal ·t.o ON unit of true "1.\ tu A•.. l'.o«m (1948) con-. 

ftrma t h1 • He de\ertdned th• nlntt-Te bS.ologtw po\encd-e1l ot pm'e 

Tl.ta.min A alcohol .• vitamin tate and be~t.u unaei- identieal 

41ete:ey eon.di U.ou. !he- re lt• ahoved tbat b ta-earotene and v1 t amin A 

alebhol had. equal t:!TiUes o the weight 'btutla. 

Ma\taoll (1948) prerum.ted. w.o y-ean lnYes ttgatio.u thtlt showed. one 

site ot cnnrlltl"aioa o-r earo\ene \o vi t n A. in lhe rat 'ii the tntesttnal 

wall. Ris nPk 1mU.ca.te4 that Yituln A va.e pr-es•n\ tn the lntea\inn.l. 

wa.ll of rais 4 houn after auppl-eaent~ with . oteu by a elo.mach tube .. 

m.110,, (1949) preaen~-ed eY1d.ence in euppor\ ot t he view that the 



ca.1YeS. Ho p.o•tttn evidence . obtain w ahov that ea.roteno 1n blood 

pl.as ts eom.-ted to vi t n A in el th.el"' th · Guerns 1T or Rola \em ealt. 

Va.n A.rad.ell (1'4e) :Ye a g<rod :FeYi ct Uteratut-: oa ca:rot.ena 

a.n.d vi.ta.min A and Us et:teot upon th& \lood conaUtu.entG ot cow a.ttd ealv • 

Ha gave an utens1ve r ,ffi. oL tho datq ttle vork qn th& ~ta.nee of 

carotene 1n the la.~ staga. ot ~tica and fop the 70 call. 

l'lwmn (1~) ei 1uiv~al !set.on vhtch ~t tntlu.enc& vitamin A 

utllisa.tton 1n ca.tu~,- An. tmhealttq c-ondttton. GUCh aa digeaUv dtetarb-

ances ln a Ctll.t • ei Uler !.ntel"reres v1 \h .aotene a · tion _or 1mff' 

\he an1 la nqulreraenh or vi n. A. .e tn J.mr...'Cal"O-tene ~eo. 

aa eompared to· h~aroteae ro • vaa ~t; to be lna a?ailable or 

in a b1ologicalJ7 active eh4Jmiaal ton1a.. He r~t t.hat Yitamln 1l1 o~ 

ti. · ton asaocta\t wtth it. •tal>lllsed carnene or Tl · n A tn th& 2mt1on. 

Some ter1 la such s.s n.w ao7b • or rancS.d tats,. wh .n ent i n a ra\lon. 

were !otmd to lntertel"e vi th u\ilintion of caotene and vt tamtn A .. 

Baker. Loe:ff•l and Banse (1947) reported tr'iau wpple UJ)g esttle 

r.ation · to..,- 70 dayt.. !lle)" ve'l'e then divided into ~e uni:to · lots and 

49 . 

Wlte full fed goWld · :tu la.lo~ 4.0 pounds 0£ chopped R.lta.lta hq' (bnwn hq 

v, 1 in carotene) a-nd 0.5 po!U\d o:f "71> n oU 1\1 per" head dall.7. !we 

lots e :ted. carotene e1l!)J>l · of 10 '1) 14 .. :,0 mcg .. ot oten 

per head da11$ tor 210 and 280 dqu r yeetively. !he lot. fed cant u con-

eumed 11.l()re #aln and • gre,~ter !lV4t"age daily gaim than ·ae no ·. f'ed caro-

t.ene.. Cltnical detteiency a:7119 generally er no t a.<1 ~ronouneed 1n thia 

tf>ial as in l)J'ff1om t.r1ala tn tb:e. d tlc1ent carotene ration f;PO-tl(i'.h :.lore 

d.1.!ficultr vaa · ieneed vith vtna:ry- lew.t. howGTGI'• 



more than j J'eal'a of repoa.'\ed expel'l ments contl'G-Ued cond1tio • 

One gro.u.p of experiments eomucted un4• ~ ttcal nage e:ondi \ions dur­

ing the \linter period of 19't6-1947 reulted tn 41 pounda mon gain for 

each cow and 17 pGlUlds 1110r for Juno cut (a.ppro~1 '617 6 weeke eld) \then 

a au!]ploment !ortit'ted v.ith vttamtn A wan fed and ~«i vith 9, \..~d 

Mgb pro-teln mq,plement. 

Madsel.l Md Jlulle (1948) conthtmed previOWt J>eperta on the .relation 

0£ Titaain A detleteaoy to the daretepment ot edema. or anasam 1n. catt1e. 

!hay reported QmPto · ot: Wf..cal. as'd~S.e,.J. ot cattl•. O'bsenn-tiom 

vve · de on 41 ~lt~ Jleret•4 11\ac'a tba.t were t ttent-ng tor over a T~ 

mal~ oa corn Md foddet"· with l pound Gf t!tOlmlaee and nltalta aqpplenten\ 

fro NoY m'b• to 3\fne. !he ca\ile did not hP~n ncee'S& to pa.s\'ae ~inc 

the oumer. ~ eympl~m o'bser,red was :lffa ot a.ypeU '-• Appettte was r-o-

• tored bJ' feeding alfalfa ho.;,.. J;n September, oa.t avav vaa mlba\ttttted 

for the c..ltalta. !I' l'>ecem'bc". ~ et the a teen Md awl lege attd. en-

larged. bne.keu . Rep ·ot '1le oat stl-av with alt'alta brought a.bout 

lm'ked !nrpl'Ovement in two vem and ~~ eomplete 1"ecoYe17 in seven ween. 

Mads~ and le (l~) vel"e able to 4.tlplS.oate th&a• tqmpto • experlmenta.ll.7. 

w1 th dl ei tiler defielen\ or low tn cart:tt$.ne .. 

S\'ephctml~ .ii ail· {1948) ni}»rt a a vlnl&ring trial vith two-TMJ"....Old 

eteen t"ed a ctlftltene carrlezr. fl:u11-h- (1ab. indiea."t& d17 rm,p gz,asaea sup­

plement:ed with a protein f'.-;od conta1ru.ng 27 pereent au.de µl"'O\ef.n and 3.S 

PQ"'ttl per m!Ulon of ca.tee. fhon tect .n\ abont the Olli.lite fffl~ equtftlent 

l«rel as the "~ protein au:.:,plct'mont m • V39 s~to.r to cot toMcee4 

and urea pelleta. b\t\ tr.tu.a to pN>.daee d mo.ch gatl'l M nJ"b(tan pellets •. 



... Watte o.nd Darlow (1?,49) olrt.ained a.dd1tiona.l intormation 1n :auppl.e­

menting beat C,t.h-tle ratto t lb ce.rotene ln a \dnteflng lrlal undel" range 

eondl ttoru1. fh 7GD.rllng Md wean.Ung heifers t'ed the ca;rot.ene tart1!1ed 

pellets fla:ad.e slight~ • e in than tl'd>2 .fed eottonsaod. cake-. !he .l"ff'&ne 

v trtl$ ln \he o \eer trials• The eal"Ct otto-mro~ meal :pellet was mad 

by mtxh(: a crud. tene coucentra. made ttom altalt'a wilh cottoxuiee4 

meal ant\ pelleting ~e mb.ture.. !he cantene poteltlq was eo &dJwlted th~t 

2. .. j pounds Of the- pellet Contained llPIJJ'O%i \~11' 20 llC• Qf &$tft.-eaPO-ten • 

Altbotlgh the ~ ha!ta calves fed only eottonoee& cak& had daneeroul.Y 

1-ov pln Ca'M\ene leYel.s 1n J~ and J'a'lmlary. the Yltalltn A level 

vu within M ~opted tange to~ good heal th. «!here vu no d.1ffer·enee tn 

heal.th or· Y1gor ~ the Y-41"1ou 1.ot•-

lio:Qe- arut Gallup (1949). tn vit h A dettdant sl'udtee vith beet cattle 

on phos . <teftolent 1"a\tons., «mre4 de\ h1cb 1n41 ted an l?Wene 

nl..~UenslliP ·~tw en level o'£ plasm lnori:.i- lill.Uo.w 

can~ et.mt t. the lwel ot plaema ca-ro· ene ~ 20 percent. htgh.ar 

ln · ~1• ntod lo\ than tn the :Pboapboru -aupp1Clellte4 lot. 



bl 

AlthoUilh a f't.U<m .0,f ground ,.a11ow com. Atlaa &oz-go sU.age. 1 .. 0 pound 

of a.lfal:ta. ha¥, ealt and min ls when ted to at.eer calves w not produced 

tl.D1' &1'JUPto• ot Titamin A 4et1:eleuey. It a:ppe.a;J"-ed poselble that additional. 

cat'Otene rtdght t\S.mlata ta.. !a ts · t th111 ·th ts. an ta:perlment ,ms 

Wlia\ed in the fall of 1948 to d.etemlne the val.a. 0£ .adding e!lt"O~ to 

a :ra..Uon auch au that ·ou:Uined aoove. "1\7o, low of veanlb!c iiel"eford •teer 

calT:ea were fed the tc>'llowba. r t.toa: ~ 7.,llow corn. lull fed; org-

mm~ limit.al to !.nave com _ t1on oi' ecn; 1.0 p4l.lnd of 

al:t&li'a haft and aalt and mlneral., l'ree cho1". !he ,ration fed the at•ere. 

Of Lot l WM 911P,P ·t,ej wf.tb. 1 •. $ pondlf 0$ eottnm cake. and the h-

$i011 1'ed the •ken at I.Gt 2 'ltd ~amen\ · ld'11 1.5 pou.da et a pelle'\84. 

t-4 eataiDS:n& eotknsee4 mid. crud:• O&l\'O' concen'b-ate. the crvde 

~•• vu mal.e fro altalfa · w tho Yd.1q Vttamtms,. Inc.. o'E McA.llcm. 

·1le:taa. DUring the 1~ ti-tal each ~ 0~ ,.u. con\a.111e4 1.a ld.U1-

g1"allll, ot b&ta,...cantene and du.ring the 1"'9-,:> \J*h.1 esah pGU4 o'l pellets 

tcm 1ned ~., at'lllgra.11111 o~ beh.~t.en-. Atlas aorpwa •~e ~ed. 

~lng the tint; trial and J!onq Drip aotl silage was fed tb.1rlng the •6-

cena t:rt · 

llenlta ,md Dis· .... 

the 4ata mm ~ wo tr-tala we ~et and. are prefSetad Sn 'tabl.e 

u. !be' ohelliea.l nmpos 1 tlon ot ·'118 few .ted ... presented tu T. ule nt • 
!he ttab ol>talne4 trom the t1n\ t.1"'1.eJ. ougeaie4 t!w.t 1\ mfgbt be ~\a­

gaou '° f'ftd ad.di tionel 

vhtch vvo fed. 1.5 p(PUlds of the caito.tee,.cottoueed lllGal P•llets per •wer 

pu· 4af'+ pined o.18 poum a:re than the a.t.eeN o~ to\ l that vere t.i. 1. • .5 



'fable X1 De' o'l Val.u ot Ad4l t1tmal Od'O 
(AT-.9 0~ 'trial One• l t8..Jr.9 and t1l"lal "'°• 1949-50) 

bur ot ~ hd. l?&) 

Jlwa'be-i- of eken pel' lot 
AT~e wt. p&r •tee- (lbs.) 

IatUal 
l'fzwl. 
Gata 
Ava-age da117 gRin 

A.TM"age dail.T ration (lbu.) 
Ground com 
Cot.tome-ad can 
Cahte»e pellets 
Alfuf'n. 1atq' 
Sil.age 
Salt 
1-1.-1. m.1 eral lltixwre 

J'eed per -'•· pln (1118.) 
Ground C'OJ'\ll 

Cot'°1l9eed cab 
CsftMM pallel 
AUal.ta. hq 
511.age 
sai, 
l-1-1 ta!ner&l mix\UN 

1eed. e~ t per C1111'\. gain 
ftnancial renlts Callan) 

A'PPfflUetl fth\e per ~-
Total value per •t · (~ ~ 
ln1t1al CG9t O $27.QO ptJ?> cwt. 
:,ee4 eost=' 
'l'otal cog\ ('e-te ~ plus teed) 
.Profit per •te• 

t 
~.con 
c. s .. o. 
S11 
AlteM:s 

-1 .. 01 ,.4 .o, 
.04 

531 
71 

47 ,,, 
2 
2 

11 .. 61 

2&.,2 
227.8' 
1:,6.62 
66.-21 202.s, 
.25.03 

II 
Bzo. 
CJdO 
11 

I WIK• 
20 

50S 
894 
389 

2.22. 

11.s, 
i..so 
1..00 
6.4 

·-

.. 04 
.. o, 

l?-.Y/ 

26.62 
2,0 ... 19 
1,&.:,s 
69.90 

206.25 
24.S4 

leottoneed. calc& carotene }>ellets. oontaln 11 .. 0 mg .. o'f eal"'Ot'ene 'PeP 
j)O'Qlld.. 

2 
One st.eer- was remve4 ctvi.ng trial. Jan. u. 19.SO 'beea'Ue ot tolmd.el". 

>:ehe prtca ot \he teed fed. vehf Co-n. $2 .• s, per cwt.; <bt.tons.eei 
cake. $76.75 J>flr ton; ~tens pell.ts. $90.00 pg tcmi altalta ha.7, 
$21.00 per ~n: •1l.ase. $6,.oo pm- ton: eat\. $0.63 per••·• and 
mineral mlxtm'te, $1.J'l per mR. 



.. ,... .... . , 
1 

cora 81.82 1.,, 11.00 5,.99 2:. ?J.20 .14 .. ,, l 

.flo\tonaeed cake ,,.a s <J1 4'.J , .• u.,e •31·2' .22 .84 

Can,teae p.,11 · I 92.11 .S.7% 42.14 '7./'/$ 10 ... 84 ,,.,s _.,., ·" 26 

ltalfa haf' 91.!59 ,.,, Ut.08 2,..ft :JL.1' 36. l..61 .. ,JJ, • 
Silage ,& .. 1.4 8 .. 18 5. L:,O z, .. 54.'4 .71) ..22 ' 



s\eor• vve a.l.$:o . $.9.5 mo.re pro-f'lta'bl-. per atiov-. 

l»th lots ot •teer. . •lned at . :.. · ·xituat.17 

1~19.SO w1Al. wt the 11 ldit eo\tomeaa flke 

$1.a? mr-e .tl tal>lo per eteer. 

flt ~ t>~ the tla o'bWMA ln \h W1al.lJ show t.hat the etae:n 

fed 1.5 pttW'ld& rd the ~,one lle per h-4 dall.7 raade an _.. • .it, 

0,11:l of a.22 'POmula and tho$• 1'ed eo-t,to:nsed gatn-4. 2.1a JQUtlda w17. 
the teed cost. per cwt .. gab .,o htg'her, . ~. ta the ca.?OUM a 

plemmW ·st ~or thoae led • lgbt eottctmeftd - • 11ft t ot tlle 

extra feed coat wa due to th ht.gh aoot of the oao\ene vhteh WM added 

lo the cottonseed · to · '1\e pellets.-

the pnltt& per ll\ • $25.0, and ~4 .. j4:, t'Gr lots l and !. .ra-

ti 

· ted. vlth 

a rati ct~ r,ell~v eo.t'D., " 1 ... 0 pound. ot lta.11a hal'• .· · , an! 

tdneftll •bowed u COM!• . t albma·ta.f!~ t'o,r- ta'ltenlng cal.Yea vb.en co 

p~ed to ~ auto ratlon vllhou\ 1h detl --.nua& .. 
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