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Consumers associat,e the yellow color o! beef fat with aged 

animal.$~ da.iry cattle, or id.th g.rtu;;s fed cattle which frequentl.7 

lack t.h.a !i.ueh of' grain fed cattle; therefore, a prejudice against 

the yellow color of beef fat prevails •. 

Yellow fa.t contains considerable qwmti ties of carote,;-ui> -wilicb 

is one o.f the yellow pi,gnient,,s found in t;roen plant tissues. 'l'bi.s 

pigment is a preeursor of vitamin A which is eosent.ial for normal 

growth and reproduction in cattle .. 

'fhe amount of c,arotene deposited in the rat of cattle is condi• 

tioned by the carotene content of the feed eaten and by the age ei.nd 

breeding of the £.."limal. Of these !actors, the carotene content of the 

teed is the M.ost import~nt. 

'lbe:re are two ways by widch some of the lower pl"ices i•eceived for 

beef e.arcasseG containing yellow fE.t may~ overcome, (1) Tbe pro

duction of white £at, and (2} Education ·of the consumer. 
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This experlme1 t was d sign to tudy the infl.u e o! pasture 

and dry lot feeding on: (l) the color of fat , 2) the carotere 

content of te.t, (3) the caro-t n and vit co11t nt of liver, 

(4) t.he c rote a .d vit n l content of' blood pl Ut (;) the 

tenderness of the met ot beef steer . 
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REVIEW OF LITERA'l'Ufill 

Guilbert (1936) states that the color o.f the fat is not a re

liable index of the quality and }Jalatability of the meat, and the 

popular discrimination against yellow fat of beef is not entirely 

warranted. 

Snapp (1941) states that cattle fattened exclusively on pasture 

produced. carcasses that were low in fat content. These carcasses 

containing a greater amount of yellow fat usually graded no 'better 

than mediu.'Il'" and their meat possessed inferior eatint qualities be

cause of lack of finish. Cattle full fed grain on pasture compared 

.favorably with dry lot cattle of similar finish idth the exception 

that the color of ths fat was a mor<' .,)renounced yellow where pasture 

was included. From these experime:rrts, it appeared that supplementing 

pasture with grain produced carcasses of higher grades becaEse of 

more finish and less yellow fat color. For the same :cc::asons, cattle 

from dry lot feeding surpassed in carcass grade those in which part of 

the feed consisted.of pasture. 

Hankins (1941) reports that two groups of 20 beef type steers, 

grading low good as feeders, were fed l?J days in each year of a 

three year experiment. Group one was fed on blue grass pasture vdth 

block salt. Group two was fed in dry lot on a ration consisting of 

corn, cottonseed meal, mixed hay, and salt. 'fhe feed consumption of 

the latter group was so controlled as to maintain approximately the 

same degree of finish throughout the feeding period as group one. 

Dressing percentages, carcass grades, and palatability failed to show 

differences attributable to the differenees in feed. The fat of the grass 
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fattened ani s s re yellow and contained .rnore caroten as vell 

as vitamin when measured by both spectrophotometric &nd biologie&l 

ssay aethods . 

1 (19.37) reports the following results from 6ll exper ent 

using 60 choice yearling Hereford heifers fed corn and cottonseed 

meal on four different kinds of pasture from 'ay 4 to September 28: 

Lot I Lot II Lot III Lot IV 
Alff.J.fa and 

.lfalfa B e Grass Bluegrass Bluegrass 
l Creamy 4 Creamy 2 Slithtly l Creamy 

Yellow 
7 Slightly 4 Slightly 6 Yellow 6 l ightly 

Yellow Yellow Yellow 
l Y llow 1 Yellow l Yellow 

Bull makes the following statement: 

It ppears probable tnat an expl6Ilation o t.he unusual &mount 
of yellow beef during the fall and winter of 1934-35 was the 
residual effect of s~uring cattle upon the luxuriant !all 
pasture before tbey were put into the feed lQt . 

iobles (1937) reported the following results using three year old 

steer: 

Lot I Grass only. 142 days. 

Lot II Grass supplemented with corn and cottons~ed eal, 142 days . 

Lot III Grass only, 142 days . Followed by grain and mixed hay 
in dry lot. appro.xiw:.tel.y 60 days as an average . 

I esults obtained on the color of rat sho s that Lot I contain d 

the most red, least mite, and was intermediat~ in proportion of 

yello · • Lot 11 had the le st yellow and the most · hi te , and was inter-



mediate ii1 proportion oi' red. Lot !II contained the least red,. the 

most yellow, and was intermediat.e in proportion ()f 11.nite. 

llilsou {19.37} conducted a.n experiment in. which two-year.-old-steen;, 

tot I Gras~ alone, lJ5 days. 

Lot II Grass 56 days._ .foll-owed by gr~1.ss and grain su..oplemen.t 
for the remaining period of 79 days. 

Lot III Grass and grain supplement for entire .feeding period 
ot 135 days. 

Lot IV Grass as in Lot I, followed by grass and grain supple
ment for 56 days. 

Lot. V Grass as in tot I, followed by grain and hey in dry lot 
for 56 days. 

The fat from steera in Lot.s IV &nd V were lighter t;ha.n that of 

Lots I, II and Ill or contained less yellow color. 'Il1ere. were no 

significant differences obtained in pal.atabili'ty of the 9-10-11-rib 

roasts .from the five lo'ts of steers. 

t!aynard (19.37)· fed three lots of Hereford steers uith initial 

weights of approximately 65() pounds for 128 days as follows: 

Lot I Alfalfa hay mth ground barley E?..nd com. 

Lot II Alfalfa pasture with _grourtd barlye and eor-a ... 

Lot Ill .Pasture with ground barley and corn~ 

In this experiment the external tat of the steers fed hay contained 

( percent more yellow pigment t.han did the tat from the pasture fed steers. 

Differences ill palatability factors among the three lots were relatively 

Hacldntosh (1930) conducted an experiment over a period of three 

years using three a:t1d .four year old range bred Herei'o.J.'!d steers. During 
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1926. t.be es.ttle were grazed together on blueste.n grass from l\lay l 

to August 5. At this time,. the steers were divided into three loti, 

and h&.ndled as follows: 

Lot 1 Continued on bluestem grass. 

tot ll Continued on bluestea grass and eon1.,. 

Lot, ll! Continued on bluestem grass and cottonseed cake •. 

During 1927 and 1928, all the cattle were pastured on bluestem 

grass with no supple1nent. During 1929,. the cattle w'e-re handled in 

the f'ollold.ng r.1muner: 

Lot I Full .f'ed. ground ahcl.lad eom and blueatem grass hay in. 
dry lot. 

Lot ll Full fed ground ::milled eoru on bluest.em.grass pa.stun. 

Lot III Paatured on bluestem grass without suppleme:nt..-

iifacldntosh makes the tollo\ilng statement about the above experiment: 

The tat on the 'grass ea~sses' was 'pinkish. white' and considered 
desirable .. Color readings indicated that the .fat of the dcy lot 
cattle contained the ilt0s·t white mlrl least yellow; of the grass cattle., 
those reeei Viri.e supplementary feuds on grass had fe.1-er yellow units 
tr-am those on gr~as alone. 

Guilbert, (19.36) states that· the principal, well established, 

eei.entific !acts relativ$ to the color of tat in beef may b;: briefly 

aummarized as follows: 
. ' ' 

t•i. Yelloii color is ea.usGid by the deposition of c:aroterie, 
the p~curso.t· of ·vit:smin A. 'i.:raceo oi' zanttlophyll and 
other rel.a:t.ed p1£ments .may be pre.sent, but their contri
bution to t l:i."E: color of beet fat. is inaignificaut.. The 
degree of yellow color is diN.ctly proportional to the 
c~rotene co .. 1t.£nt oi' 't,he .f'at. 'Ihis elQ,l"OtQ:.lo ie t;.. source 
of vita.min .t tor hllillml nutrition. 

2. Car0tene is b!ologicall.y derived from pl.anta. 

). 'i'.he deposition of carotene in the f&t. is dependent upon 
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(e) the carotene content of t,he ttJed,. 
(b) hereditary limitations in storage$ and 
( e) st.:.,rage ae .1<.f.f ected. by th(:> ee;v of the a.rdmzl.. n 

and the conversion of .cc.rotene to vitamin l. takes place in the bocly ot 

the animal.. The ce.rotinoids are not ~ equcl.ly potent in their a.bill-

ty to foro vitamin l;... Bet.a-carotene is a aymmt:i'.t,rieal compourui, and 

each h;ilf of the cor-4>ound is convertible into a molecule of vitainin Ar 

thererore,ot the carotinoids, beta-earaten~ is the most effective in 

vitamin A £o•~tt¢1. ,llpha,-carotene, gamma-carotene,, &id Cl"'JptQXant.bine 
. . 

are other ca:rotinoida ..4d.ch lad to the formation of vitamin A,, but 

they contribute only half as much as beta-carotene because they are 

not symm&trieal coopounds .. 

f101rell (1940} states that- a_+'ter absorption, the p1>o-vita..~ is 

h3drolized., in the p~sen.ce of the: intraoellular enzyme cs:rotena.se, 

in the: liver or the 61'.im&l.. Each half of the. bEita-elU'Otene molecule 

takes. on bot.h the H and OH of a mo1eeule o! water to prod.l.lCe a mole:.. 

mi.nut.es. Khen he eono:ucted a similar experir.:wnt 1dt.h pigs, h.e found 

vitamin ii 1n the intestinal will;; intest.inal cont.ent.s, and mesent.eric 

ly.!nphatica within a short tiu~. Sex.ten (1946) obtained .results wn.ioh 

support the work b7 'lhompaon.. 'This reocm\ wrk inf'.i.icates that the liver 



the p1g:nent,. 

Braun (19h5) $Jld JI,.lbbs (19.46} have demonstrot~! that t,,he plz1.:-Ima 

wni i~ thf.: lhr~r.. In 'dt~·u..:11 A depletod &:Ji:1c:J.fl., tt:renty~nlne mie:roiJ'GU 

ot e .. ,.rotenti da:i.1;7 (;1Jred night. blltt..1.."1.e:SS, but this level result,ed 1n fl(,) 

storage ot the vit&An.. 1'hey furthe:t" fjt..e.t.l5::d that vi:t.a:21..n A require-
'::~··:· 

f!letite a:re p~rtio."ls.l to the b-~d1 weii,ht.., and. .i."1 -cattle the mini..mum 

required c:~.rotene :i.nta.ke 5.s bet·~ 26--'1) mic:rog~a";;G ~r ldlogre.m. ot 

llve ~ight •. 



creased gains I"e::n:u.ted fro2i !eeding carotene above too level of 1.,000 

!he.t the rate of de;_.)letion of the body reserve of .e. vit&iifr1 is 
directly proportional to the tot.al resene of tht;.t pL:a"ticulill" 
rl.tamin h1 the boc,;t; a"'ld iOt;l an .1m~ •• al is aubJeet.ed to vitamin 
ther~py, it. should be possible to cw.cul.ate a _period ct half 
adju.at=tent. 
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i'.s shown in the table below, Frey .and Jensen (1947) have recently 

considerable fou.nde.tion. 

D&ys in Feed Vit. ii Reserve mcg .. Drop in 40 days 
Lot Vit .. A/(1,rarn of liVel" (percent) 

0 .51-4 

40 .24.2 47 

eo 11 .. 1 46 

1.20 5.2 47 

160 2, .. 2 42 

f'rey (1946) conducted an exp~riment using 140 Hereford steers 

approximgtely 18 months of age which had been on native ,grass pasture 

in Colorado since the previous spring and placed in the reed lot on 

November 9, 19.44. 'l\,;enty-two ruwnru.s were slaughtered at the beginn

ing of t.he experiment• and the remaining steers i,:ere divided into two 

dietary groups; one group received a fatterdng ration and the other 

group received a maintenance ration. 1'he stee;rs slaughtered at the 

begin.1ing of the experilnent conta.i.ned 51,.4 mcg •. of vitamin A and 

,5 .• Jl mcg..- of carotene per gram .of liver. After 166 day-a on the fatten

ing rtttion• the group o.f oteen eontained l.9 ,neg. of vi(t.amin A and 

1.8 mcg. of carotene pez· gram o! liver.. ·this was 'J .• "/ percent of the 

initial hepatic reserve 0£ vitamin A, and 33..-9 percent of the initial 

hepatic res~rve of carotene. After 166 days on a maintenan.ce ration, 
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the steers contained 9 .. 4 m.cg.. ot vitamin i-; and 3. 77 rn.cg. of carot.ene 

per gram of liver. This was 18.J percent of the initial hepatic 

reserve of 'Vitti.min&, and 71.0 percent of the initial hepatic reserve 

of carotene. 

Guilbert and Hart (1934) concluded that over 200 days elapsed be

fore the livers of animals, which had previously received feeds rich 

in carotene, were co:mplet-ely depleted of vit~in r, add its precursors • 

. ,, 



METHOD OF PROCEDURE 

wenty-tw two-year-old Hereford ot.eers were wintered on nati'v 

grass pasture, cottonseed cake, salt, and a standard 1-l-l mineral 

mixture cooiposed of :1.ual parts or salt, bone ew., and ground lime--

tone. They were divided into four uniform lots of five head each 

at the beginnin of the 1945 grazin period., Th t re):!lai oing $1'.eers 

were slaughtered at this time, and fat and livers iples were obtained. 

The 1946 and 1947 trials were conduct d in the &te mc.nner., and tventy

four two-year-old Hereford steers were used., four steers were slaugh

tered . t. the beginning of the 1946 and 1947 grazing season. The fat and 

liver samples obtained at this time were analysed by the Agricultural 

Research Che:.dstry Department.. The !at samples were analysed for carotene 

content usi.ag t?e :nethod d elop d by G llu (1945),. and the liver sampl~s 

were analysed for carotene and vitcimin A content u .. ing the ethod develop

ed by Gallup (1946) . 

The r tions given belo i were fed to the different lots each ,.ear 

during th three year period: Lot I w s full .fed r tion of ground shell

ed com, cottons ed eake., prairie hay, salt and a tandard l-1-1 mineral 

mixture fo 110 6YS• Lot II remained on n tive grass pasture supple-

enf>ed with sal . and a l-1-1 miner l mixture for llO d ys. Lot III waa 

full fed the Sa:tl r tion · s Lot I for 165 days, Lot IV re ained on 

n :t.i v: grass pa .. ture for llO ct ys. and then re full fed the s e ration 

as Lot I tor 55 days. 

Individual · eights and blood samples were obtained from each 

animal at monthly intervals. The blood was analysed tor carotene and 
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vitamin A content sing the .ethod developed by Kimble (1939) . From 

the ontbly weig t..s, the total gain and t e a.ver· se dt.ily gain were 

calculat d. 

Lots I nd II were slau htered during t,e latter part of August, 

and Lots I I d I we e slaut1tered during the latter part of October . 

At the ti o! slaughter carcass grades , :.unsell fat color rea ings, 

fat s&;1ples and liver sam.c'les w re obtained . he carca.s grr.des ere 

given a code as follows: choice 3. good 2 , ruid c01,nercial l . The fat 

s plea were a1alysed for carotene content , and t he liver saraples ere 

analysed for carotene and vit&min r, c ntent . 

·•eed records we 'e kept for each lot c.1d the total gain, average 

daily gain , total feed cons d , pounds of feed consu, ed per head 

daily, and ounds of feed per lundred pounds of gain were calculated . 

The analysis of variance applied to all data in t11is e cri ent is 

outlined by Snedecor (1946) . 

At the e l of the 1947 trial a standing rib rob.st , 10-11- 12- ribs , 

was obtait d from e~ch c~rca2a , ~nd a.llo ed to 'ge !or 31 days at a 

temper·ture of 34° - 36° • These roasts wore cooked l an oven 

temp rature of 325° F . u1 til t hey re· ched au inter al te:nperature of 

1700 F . core of cook d lilcat , approximately 2 .27 cm. in diameter., 

w~ s taken from the eye iuscle of each roast. .:illd a mechanical she ring 

te5t w~s cor ducted . 



14 

RESULTS MD DISCUSSION 

The steers slaughtered at the beginning of the experiment contained 

an average o! 360.0 mcg. of carotene per 100 gm. of rat, 939 • .3 mcg. of 

carotene and 22.5 cg •. of vitamin A per 100 ml. of blood plasma, and 

1,032.1 mcg. of ca.roten.e and 7,185. 9 mcg. or vitru::dn per 100 grams of 

liver, as show in Tabl I . 

1he average blood plasma carotene and vitamin A content of 10 dry 
• 

lot steers and 10 pasture steers. taken at monthly intervals during the 

three period, are shown in Table II . 

from Graph I , it CWl be observed that the average plasma content 

of the 10 pasture steers was 783 .5 mcg. per 100 aL. of plasma for the 

month of April . The plasma carotene of this group showed a alight 

incre&se to an average of 865-.1 incg. tor the month of 1 1~ From the 

latter part of y. these steers showed a very marked decline to an 

aver£..ge of 663 . 4, meg. during the latter part of June, and 513 • .6 m.cg. 

at. the end of July. The average .carotene per 100 ml. of plasm was 

J,.84.J meg. at the end of August . Near the end of August,. 5 of the 

steers on pasture were s:;.aughten3d1 and t.he re-a.ia.ining 5 steers lriere placed 

in dry lot !or an verage of 55 days . The steers placed in dry lot show-

ed a ver1 " rked decrease in carotene per 100 rol. of plasma,. averaging 

101. 5 mcg. a.t the end of September.. D~g October, these steers showed 

a slight decrease to ·an average of 90. 5 mog ., of carotene per 100 of 

plasma. 

The above results add support to the theory that the carotene 

content of the blooc · directly dependent upon the carotene intak ot 
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DAT.A OBTAINED FROM STI:l•:RS SI.AUOilTERED ) BmINNING OF £.;~cu ORAL.INC SitASO:i 

,, 
100 r.:a. . ot 100 g:m. of 100 gm. ot 100 Ull . of 100 gm. of 

?lnsma Fe.t Liver Pla91.,a Liver 

1945 1 2 I 799.2 274. ,; 979.1 ~9.4 10,195.5 

1946 4 1033. 7 397.7 l.226 , 5 J0. 2 7,892,6 

1947 4 914,7 No $ample 864.5 ~ 17,9 4,974.7 

Weigh tr 
ed I 939.) I 360.0 I 1032.1 II 22 .5 I 7,18$.9 

J ,i r • Av, 

. 1 ' I I I I II I • 
I--' 
Vt 



TABLE ll. 

A, GEK!C Gfi SOFC1 · TuE mVITAMI 

Date Mo. 
Steers 

!lli. 
May 28 10 239.7 
June 25 10 84.4 
July 23 10 95.3 
ug . 16 10 99. a 

Sept . 17 5 82. 0 
5* 125.7 

Oct . 20 5 85.3 
5· 97 .0 

lilt& 
pril 29 10 714 .. 0 

l-' ;y 1.3 10 443 .2 
June 10 lO 103.2 
July 
h\lg• 14 10 7J .6 
Sept. - 5 6 . 5 

5* 67 . 5 
Oct . 23 5 71. 0 

5* 71.J+ 

12i7. 
prll 29 10 .?;67 .. 1 

Lay 27 10 304.l 
June 30 10 U5.7 
July 28 10 85. 4 
ug. ll 10 $6.J 

Sept. 22 5 94.1 
5~il lll.3 

Oct . 12 5 ll9 .6 
5 103.2 

Dry lot &fter ,ugust 20. 
Dry lot after A~"UBt 26. 

Av. Pla 
Vit . n J.. 

J0. 8 
.34.9 
21 .1 
22.0 
19.8 
25.s 
19.0 
27 .9 

.26. 7 
19.4 
.30.0 

25 .3 
22. 2 
37. 5 
18 • .4, 
35. s 

29. 8 
12. 9 
22.7 
18.J 
ll.7 
11 .• 3 
1e .2 
13 .• 2 
26.2 

16 

PER 100 L . 0 ' BLOC 

On Pasture 
v . Plao· A . Plasma 

ro ... C rotene Vita n 
Steer cg/100 ml .. g/100 ml . 

10 889. 2 35.7 
10 705.5 30. 0 
10 592.6 32.5 
10 5.39. 9 25.6 

10 732.0 2J . , 
10 860. 8 28 .. 0 
10 670. 5 29. s ... 
10 554.2 31.9 

10 e34.9 .25. 2 
10 845.3 26 .5 
10 614-• .3 11.? 
10 434.6 28. 6 
10 358.9 25. 5 
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the animal , hich in turn is dependent upon the ci roter content of 

the feed consumed by the ani. al . 

he 10 steers placed ln ry lo du-' g tJe latter part of April 

h · ..m aver ge carotene content cf 790.5 r.: cg. per 100 ml. o plasma. 

fter app ximately one onth in dry lot they ad a blood 1 v 1 of 

200.0 ce. of carot ne, or loss th&.11 1/3 of t e pla rotene 

content present durine: the precee ing · t1 . s per od w s followed 

by a period of c rote e decline, but to a rauc less arked degree 

than during the precee<ling nontt, with t e carotene er gi g 111..l 

cg . ing the latter ;>,.rt of June . The c rote e declined during 

the m nth of July to n..,, aver· ge of 90 . .o.llcr d cline than 

during June . Carotene levels contin ed to ecll 1e duri g frngust and 

September to an aver~ge value of 81 . 5 cg . p 100 :lll. . of plaSllla . 

The:re was a slight uno:>...-plair,able i. crca.,e in c.:iro e to i:I.Il a erat,;e 

of 91 . 9 . cg . per 100 ml . of plas a. for th five d lot steers uring 

October . 

he above resultn indicate that pc.sture laced i d1y 

lot may be expected t o show .. very r arkcd deer as Ci;irot e duri g 

the first .month. 'fhis decre se was found t o e 1 ss i,ta k d during 

the second month . 

Througho t the entire experiment I the vitc .. r;,.' ,. J. co · t of 100 

ml . of plasma remained within the r ngo f 16. 6 mcg . to JO.o cg. 

regardless of the carotene content of the pla i.a., ci ~ o ·1 ln Uraph II . 

Table II contd.. s the avera.;es of t 1e r,!.;,ults from the individual 

lots under different systems o m gcment , by yea.r·s , or the three 

year period. 
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The steers in tot I, II_, III, and IV produced carcasses w1 th an 

verage grade ot 1.5, 1.0. 2.8, and 2. 2 respectively., for the three 

year period. 

tt-ention is called to the st ers in Lot I which produced carcasses 

of a low gi"ade during the 1946 period. Care saes fro steers in Lot Ill 

graded high good vhile those f'rom Lot IV graded average good. These 

res\ll.ts indicat that steers will produce carcasses or a similar grade 

lihen they are t'ed in dry lot for 165 da7s or · illowed to graze on native 

pasture for UO days e.nd finished in dry lot for a period of 5S days. 

Ex.and nation of Table III will reveal that liver carotene and 

vitamin A values for the 1947 trial were considerably lower than !or 

the other tlfO years. This may be due in part to the long dry season 

during the 1947 experimental period. 

Steers slaughtered at the end of t.he xperiment had a.n average 

fat pigment or 23.4,. 73 .. $. 24.2,, and 68.0 micrograms per 100 grams ot 

fat for Lots , II.,, Ill, IV respectively. These values ware 6. 5 per

cent for Lot l, 20.4 percent for Lot II., 6.7 percent tor Lot III, and 

1 . 8 percent for Lot IV or the average obtained f'ro ' steers slaughtered 

,.. at the beginning of the experiment.. 

1able IV (a} sho s that there was no di.ffe1•ence in fat pigment 

content between years; however, there wa.s a. highly significant differ

ence du to treatrnents. Table IV (b) ahows th&t most of this differ

ence was between dry lot steers (lots I .f. III) and steers on pastur 

and steers on sture, follo1ed b1 a dry lot feeding period {lots II .f. 

IV) . 

Years times treatments was biglil¥ significant as showin in Table IV(a). 



TABLE Ill . 

AVERAGE CAROTENE AND VI'l'AM!N A LEVEL I N '£HE BLOOD 1 FAT ANO LIVER OF STEERS 

UNDER DIFFERENT OYST},h'3, OF ~·WiAGEM.fu"ff 

Blood Plasma Liver 
Fat Fat 

Year tot Mgt . Days Steers Score Pi gment* Ca.rot eneit11· Vit . Ai'<-t. Carotene* Vit . A~ 

1945 l Dry lot ll2 5 1.4 18.6 107 . 6 22 .9 227.0 2,797 .0 
2 Paet ure 112 5 .3 . 2 10;.6 523.0 25 .4 1,057.4 6, 996 .4 
3 Dry l ot 175 5 1. 5 26.6 85 .J 19.0 189. l 941.3 
4 Pasture 112 5 2.s 69.2 97 .0 27 .9 297 .9 4,828.3 

+ 
Dry lot 63 

1946 1 Dry l ot l o6 5 3.6 25 .3 71.J 27 .9 254 .,4 2,600 .. 0 
2 Pasture 106 5 1+ .a .30. ; 566.8 35.s 9e6.o 6,797.0 
.3 Dry l ot 155 5 2.6 32. 8 71.0 18.4 - -
4 Pasture 106 5 4.4 6,.o 71.4 .35. s - -... 

Dry lot 49 

1947 1 Dry lot 112 5 2.2 26.4 84 ,4 14.3 174.8 - 344 .6 
2 Pasture ll2 5 4.2 84 .3 318 .. 6 2J., 632 .0 :3 ,158 .4 
3 Dry lot 164 5 3.2 1.3 .1 119.6 1.3 .2 49 .s 109.4 
4 Pasture 112 5 4.6 69.7 1-03 .2 26. 2 71..,.6 1,438 .0 

,4. 
Dry lot ;2 

* Micrograms per 100 gr ams 

** Micrograms per 100 ml . ot plasma 

Carcass 
Grade 

2. 0 
1 .0 
2.a 
2.4 

1 .0 
1 . 0 
2.6 
2.4 

l .6 
1 . 0 
2.6 
1 . 8 l\) 

0 
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TABLE IV (a) . 

Source o! Vari~tion . F. s.s. M. S,. 

Total. 59 81,426.93 

Yea.rs 2 2,766.45 1~83 .. 2 

Treatments J 28,411.73 9.470.6H 

Years X Treat nt& 6 19,249.77 J , 208.Jff, 

or 48 30,998 .• 98 645.8 

TABLE IV (b} . 

SUMMARY OF IT, RLY . ~MLYSIS OF V Rli CE OF J,'l.T PIG--;, T 

Source of Variation l9L.S 
D .. F .. M. S. 

Total 19 

Lot I vs. Lot III l 157.25 

Lot Il vs. Lot IV l 3,321. 87 

Lot I+lII vs. Lot II+IV l 21 .. 002 .33** 

.t;l"l"O r 16 

Significont ~t t e 5% level . 
~~ vignific·ut at the 1% level. 

1,589.42 

194.6 19.47 
-1.s. f!. S . 

136.38 633 . 61 

2, 979 .. (17~* 529. 9g 

1>740.97** 17,158.08** 

93 .69 254.29 
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This indicates tr.at the results obtained under different systems of 

anagem.ent do not follow the same p· ttern from yec-.r to year. So.me 

of tnis variation may be attributed to the climatic differences between 

years . 

teers slaughtered at the end of the exper' ent had an average 

blood plasma carotene content of 87 .8, 76 .1, 91.9, and 90.5 micro"rams 

per 100 ml. of blood plasma for Lots I , II, III, and lV respectively. 

These values were 9.3 percent for Lot I , 50.6 percent for Lot II~ 9.8 

percent for Lot I 1, and 9.6 percent for Lot IV of the average obtained 

from steers slaughtered at the beginning of the experiment . 

There was a highly significant difference between years for the 

blood plasma carotene as sho\,m in T~ble V (a) . This difference is to 

be expected due to variations in weather onditions from year t o 

year. The difference due to treatments was sienificant as sho'Wl'l in 

Table V (a) . · his difference was almost entirely due to the high 

plasma carotene content of the steers on pusture (Lot lV) . Years 

times treatments s also highly significant . 111is indicates that the 

results of thia experiment do not follow the same pattern from year 

to ye&r due to tne interaction het,een treat~ents and years . 

The aver ge plas .a vitamin 11. values for the steers slaughtered at 

the end of the experiment were 21.'7 1 28. 2,. 16.9, and 29 . 9 micrograms 

per 100 ml . of blood plasma for Lots I, II, III, and IV respectively. 

~here a a highly si8llificant difference between years for the blood 

pl sma vitamin A. There was also a highly significant difference d~e 

t o treatments as shown in J.'able VI (a) . Most of the difference due to 

treatments was obtained when the dry lot steers (Lots I + I II ) were 
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TABLE V ( ) 

TLiE FOR ·nm TilREE • Pr.1UOD 

. 

Soux-c of variation D.F. s.s. M.,S. 

Tot.al 59 1,9.32.351.7 
. 

Years 2 27,387.3 13,693.6** 

Treat ents ' 1,676, 493 .7 55 , 831.2** 

Ye s I Trea ents 6 l 1,41.5.9 .30, 235. 9** 

Error 48 47,054.8 980.3 

T BLE V (b) 

·ource of variation 
1945 1946 1947 

· D.F. · l'J. w..l io n • .., . i1•1• u • 

Total 19 

Lot II vs. t-ots I+Illf IV 1 681,493 .8** 996,eo9.4 .-l( 175,251.7* 

Lot I vs . III vs. IV 2 . 647 419 .J 1,551.3 

b)Tor 16 1, 084.0 ?£59.J. 1,067 .8 
-

Si ~icant at t e 5% 1 ~el . 
** £icant at he 1% level . 



BL ( ) 

. 11-Ju.YSI S o • • lJU 1ct~E O •• BLOC PLAS ,fl: VlT, .. bl - . 0. TIE THREE YEAH PERIOD 

Source of variation D.F. s.s. 
4 · '"' . 

'fo-tal 59 4. 273 .2 

Years 2 1,034.5 517 • .3 ·* 

Trea· ts 3 . 1, 643 .4 547. 8** 

Years .X Treat.r.ients 6 234.3 39.1 

t rror 48 1,361 .. 0 28.4 

TABLE Vl (b) 

SU ~; Y OF TH£ Y IJJALYSI S OF Vi..B.IJ.: C..., OF BLOOD PL 5,~ VIT N A 

rce o.r variation D.F. 

Total 19 

Treat ent.s 3 

Lot l vs.. Lot Ill 

Lot ll vs .. Lot IV 

Lot l f III vs. Lot IIf lV 

·,rror i6 

* Si gnificant t th 5,., level. 
*~ Significan ~t the 1% level . 

71 "'96 

32.71 

l 6 
D.F,. .... s . 

19 

l 225. 6,-;c .. 5 

1 0 18 .. 8 

l 7't8. 8> 616 ... 1 * 
16 21 .6 J0.7 
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compared to steers on pasture and steers on pasture followed by a 

dry lot feeding period (Lots II i IV) , as shown in Table VI (b) . 

Years times treatments did not produce any significant difference 

for plasma vitamin • This indicates that the vitamin A content 

of the blood plasma in this experiment tended to follow the same 

pattern yearly. 

The three year average quantities of carotene per 100 grams of 

liver obtained from steers slaughtered at the end of the experiment 

were 281. 7 mcg . for Lot I and 891. 8 mcg . for Lot II. The livers from 

the steers in Lot III and IV were lost for the 1946 period; therefore, 

the two year average of carotene per 100 grams of liver was 119 .4 

mcg . for Lot III and 186.J mcg . for Lot IV. These results indicate 

that the steers slaughtered at the end of the period contained 21 .1 

percent for Lot I , 86 .4 percent for Lot II, ll . 5 percent for Lot III,. 

and 18.0 percent for Lot IV of the carotene content of liver obtained 

from the steers slaughtered at the beginning of the experiment .• 

Table VII (a) containe the analysis of variance of liver carotene 

for the 1945 and 1947 trials . There was a highly significant difference 

in liver caroter.e betweBn years . 'Ihis could be explained on the basis 

of fluctuating climatic conditions . There was also a highly signi

ficant difference in liver carotene content due to treatments . Part of 

this difference was due to the highly significant difference obtained 

in liver carotene content between Lot II and Lot IV. The remainder of 

the difference due to treatments was obtained when the dry lot steers 

(Lots I t III) were compared with pasture steers and steers receiving 

pasture for a period followed by a period of dry lot feeding (Lots II 4 

IV), as sho'Wil. in '!'able VII (b) . The results obtained for 1.iver carotene 

content did not tend to follow the same pattern yearly as shown by the 



highly significant tcraction bet men yerrs and treat ents . 

The three year avero.ge of microgra,'lls of vitamin A per 100 grat1s 

of liver obtain.d fro_ the steers slaughtered at the end of the 

experime twas 1, 913 .9 ~cg . for Lot I and 5, 650. 6 mcg . for Lot II . 

Lot lII 6.!ld Lot IV contw.ned an average of 525.4 mcg .. and 3,133 .~ mcg . 

respectively, per 100 grams of liver for th t-wo year period. The 

steers slaughtered at t he d of the cxper , nt cont ined 26 . 6 percent 

for Lot I , 78.6 percent for Lot II1 7.3 perce t for Lot III• and 43.6 

percent for Lot IV of the mierogrms of vitamin A per 100 grams of 

liver obtained fror. the steers slaughtered at the beginning of the 

exper· ent . 

There wa~ no difference in the vitamin content of the liver 

bet Teen ye .. rs ; however, there was a. highly significa t diff ercnce ex-

bi ted betwee treatnents . Most of thio difference can be accounted 

for man the dry lot steers (Lots I 1-III) are coHpared to pasture steers 

and steers that had been on pasture suppl ented with a dry lot feeding 

period (Lots II + IV) , as sho in Table VIlI (b) . 

here was no significant intor~ction existing bet een years and 

treat ents for liver vitamin A in this experi ent . 

Results Obtaine<l From Gooked .Roasts 

s lained in Tabl L{, the steers which received the dry lot 

ra ion (Lot I) and steers which received pasture for the s e length of 

i e (Lot II) had n 1.3 pound difference in the tenderometer reading. 

/,llowing steers to remain in dry lot an additional 52 days (Lot III) 

loner than 11 days, reduced the t.endero::ieter reading by 4 .1 pounds . 
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Tlillt.E VIl (a) 

AN.Al.YS1S O VA MJCE OF LI • C1 tOT:CNE FOR 'l'HE ,:o 

Source of variation D.F. S.S. 

Total 39 4,250,970. 6 

Years l 440.,409.7 

Treat nts .3 3,464,445.1 

Yea.rs . Treatments 3 l.91.,181.6 

ror 32 154,934.2 

TABLE VII (h) 

sm BY Of' ' ·u.y ALYSIS 01'' V 

Source of v ri tion 
19.L.'i 

D.F. M.S. iv .t ... 

'l'otal 19 9 

Treatments 1 

Lot_I vs. Lot III 

Lot II vs. Lot IV 1 3,587. J 
-

Lot I~III v. Lot II+IV 1 1,100,649..4-..,t . 

Error 16 2,,815.S'.3 e 

~ Significant at the 5$ level. 
* · Significant t the 1% level. 

27 

P ~RIOD (1945-47) 

M.. S. 

440,409.~ · 

l,154.,815. "' 
63,72:7 . 2 * 
4,841 .7 

19.l..6 1947 . 
;, .s. D.F. H. S .. 

19 

203.,732. 0 

l .39,025. 0-:c 

l '76.,876 .J 

l ~90,'Z'{Z . 5 .. -;. 

162, 720.6 16 6,867.5 
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ABLE VIII {a.) 

MihLY I S OF Vr.fd.;uC ... -F LIVE VIT.bMIN A F R mE TWO !EJ,R .,. OD (1945-47) 

~ource of variation D.F. s.s. H .. ;;, . 

Total 39 28e ,341,40.3 .6 

Yea.1"5 1 440,409 .7 440.409.7 

Treatments J 125.,781,850.S 41, 927 , 2SJ .. 6** 

Ye s Treat e ts 3 14,784,680.3 4,928,226 .8 

E.rror :32 67 ,.581 , 929 . 7 2,736,935 .3 

BLE III (b) 

fY. ... : y )F YEARLY ' ALY0IS 01' VHUt JCE F LI R VIJ.T I A 

Source of v riation 1 
I). . .F. .F. r:: .s • 

Total 19 9 19 

Treatm ts 1 44 , 028, 62 .o 
Lot I vs. Ill 1 3,345,llS .. 6 l 13 ,462.3 

Lot ll vs.Lot V l _, 75 , 294.5 1 7 ,399,268-4 
** Lot I+III vs. L-0 II+IV l 6,480,J~.2 l 1,451,004 .2 

Error 16 4, 532. 965.5 3,384,768.0 6 940, 905 .1 

Sitnificant at the 5% level. 
~~ Signi!i,cant t the l ;t level . 
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TABLE IX. 

TENDEROMETER READINGS OF COOKED ROASTS FROM STEERS UNDER DIFFERENT SYSTEns OF ~.iANAGEMENT 

Lot I Lot II Lot III Lot IV 
Pasture 112 days 

Dry lot 112 days Pasture 112 days Dry lot 164 days + 
Dry lot 52 days 

An • .No, Lbs_. reg .• An.. No,. Lbs. reg .. An.. No . Lbs_. r eg ... An . No Lbs .. reg . 
to shear to shear to shear to shear 

-

2 23 .0 l 22.5 26 15_.o 34 10.9 

8 13 . 5 48 14. 6 27 10.0 25 13 . 5 

30 16 . 0 56 17 .4 50 16. 5 70 13 .1 

46 14.2 65 18.5 16 15.2 94 20.0 

63 20 . 0 72 20 .0 14 9.5 8.3 --
Total 86.7 93.0 66 . 2 57 .5 

Av-. 17-.3 18.6 13.2 14.4 'vJ 
0 



'!'ABLE I 

Lot rJo .. 

1 -0 . i n l ot 

o ~ d ys in period 

ot i ni t i ul wt. 

otal fin wt . 

otal gain 

v. daily gain 

Total feed in period: 
Ground corn 
.s . .... 

?r&irie h y 
otal organic red 
·lt 

.::i eral 
Grand Total eed 

Av. feed pr head d ily: 
Grou..11d corn 

' C! .. .:.> . • 

1'rairie hay 
- rJ.t 
i ner 

1otal. 

feed per 100 lb. g in: 
Ground corn 
c.s.M. 
Prairie hay 
Salt 
tl.neral. 

Total 

FIRST PHASE 
April 28 - ugust 18 

1945 

I 

10 

ll2 

II 

10 

ll2 

1,939. 00 £, oJ6.oo 

10,676 .00 10, 225 .00 

2,737 .00 

19, 925 .00 
1,650.00 
9,92.J .OO 

31.,498.00 
53 .00 
52.00 

3.1 , 603 . 00 

17.SO 
1.50 
8 .• 90 

.05 

.05 
28. 20 

7 28 10 
60 . 00 

363. 00 
2.00 
2 . 00 

1,155.00 

2,'.!.67 .oo 

l.95 

Pasture ll2 days + 63 days in dry l ot . 
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THE 1945 P OD 

SECOND PHASE 
•.ugust 18 - October 20 

1945 

III 

5 

63 

5, L68.00 

5, 904.00 

736.oo 

2.34 

5,859 .00 
457 . 00 

1 , 660.00 
8,176.00 

10.00 
10.00 

8.,196. 00 

18.60 
1. 40 
5.90 

.03 
. OJ 

26 . 00 

796.oo 
62. 00 

253 .00 
1 . 00 
1 . 00 

1,114.00 

IV 

6J* 

5, 000. 00 

5,752. O 

752 .00 

2 • .39 

4,840.00 
447 .oo 

2, 698.00 
7, 985.00 

15 .00 
15 .00 

8,015. 00 

15. 40 
1.40 
8.60 

.05 

.. 05 
25 .. JO 

61,.4 ,.00 
59. 00 

3S9.00 
2. 00 
2 .00 

1.,066.00 



TABLE ll 

Lot No. 

No. in lot 

o._ days in period 

Total initial wt. 

Total final wt. 

otal. gain 

Av• daily gain 

Total feed in period: 
Ground corn 
c.s.M. 
Pra.irie hay 
Total organic feed 
Salt 

neraJ. 
Grand Total eed 

v . feed per head daily: 
Ground eom 
c.s •• 
Prairie hay 
Sal.t 
Mineral 
Total 

_Feed per 100 lb. gain: 
-Ground eorn 
c.s • 
Prairl hS3 
Salt 

eral 
Total 

FIRS PHASE 
pril 29 - ugust 13 

1946 

I 

10 

lo6 

s , i..55. 00 

10,155. 00 

1,200. 00 

1.60 

16, 26-1.00 
1,150. 00 
s,23;.oo 

25,646.00 
60.00 
50. 00 

25, 756.00 

15/34 
1 .08 
7.77 

.. 06 
.. 05 

24 .. JO 

1.355. 00 
96. 00 

6S5 .. 00 
5 .. 00 
3.00 

2,146 .. 00 

II 

1.0 

lo6 

8,485.00 

10,485.00 

2, 000. 00 

days + 49 days in dry let . 

1946 PEIUOD 

SECO ID PHASE 
ug\l.St 13 - October 1 

1946 

III 

5 

49 

4,860. 00 

5,135.00 

275 ... 00 

1.12 

4.,279. 00 
J68.00 

l.,089.00 
5,736.00 

10.00 
10. 00 

5,756.oo 

11 .. ;o 
1. 50 
4.40 

. 04 

.04 
23,50 

1,556. 00 
134 .• 00 
.'.396 .oo 

4_.00 
4.00 

2.,093. 00 

IV 

5 

49* 

5:,J.4.0.00 

5.,.210. 00 

10.00 

0 .. 29 

3, ;oo..00 
368.00 

1,.;99.00 
5,267.00 

10. 00 
10. 00 

5, 2tr/. OO 

14.,JO 
1.50 
5 .. 70 

. 04 

. 04 
21. 60 

.5, 000. 00 
.526. 00 

1,999.00 
14. 00 
14. 00 

7, 553.00 
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'fABLE Ill 

ST ._fARY OF E!GH1 , Gb.UlS MID ~- li'"J{ :- FOR THE 1947 P . 100 

Lot No. 

· o. in lot 

Bo. days in eriod 

Total initi &l wt.. 

Total final wt. 

Total gain 

Av. daily gain 

Tot feed in period: 
Ground com. 

• .M. 
Prair-ie hay 
otal organic r ed 

Salt 
!ineral. 

Cr.and Total Feed 

v . feed per b d daily: 
Ground com 
c.s • .. 
Prairie hay 

t 
~..i.nerel 

otal.. 

Fe.ed per 100 lbs. gain: 
Ground corn 
c.s . .M. 
Prairie hay 
s t 
Mineral 
Total 

r'I RST P .. 
May 6 - August 26 

1947 

I 

10 

112 

II 

1.0 

112 

6,885.00 6,895.00 

9,910.00 10,150.00 

3,025. 00 J,255.00 

19, 550 .. 00 
1, 518. 00 
8, 672.00 

29,740. 00 
19.00 
15. 00 

29~774. 00 

17.60 
1. :37 
7.81 
.o.z 
.. Ol 

26 .. 82 

646.00 
50.00 

2.87 . 00 
. 60 
. 50 

984.. 00 

. 2. 93 

* Pasture ll2 day .f. 52 days in dry lot. 

S OiID PHASE 
August 26 - ~tober 17 

1947 

Ill 

5 

52 

IV 

5 

52* 

4~945.00 5,080.00 

5,377,00 5,380.00 

432. 00 300.00 

1 .. 66 

4,437.00 
382. 50 

1, 640.00 
6,459.50 

20. 00 
10.00 

6,489.50 

17.10 
1.47 
6.31 

. 08 

. 04 
24. 97 

1, 027.10 
sa.50 

379.60 
4.60 
2. JO 

1 , 502.10 

1.15 

.3,.695. 00 
:382 . 50 

2, 046. 00 
6,123. 50 

20. 00 
10. 00 

6,153. 50 

14.20 
1.47 
7. f.f/ 

.. 08 

. 04 
23.70 

l , 2Jl . OO 
1.27. 50 
682.00 

6. 70 
3.;0 

2, 051. 20 



TABL XIII. 

te of Deacription Crude arotene True Carotene 
Collectio p .p.m. P•P• • 

6-1 5 Prairie Hay 22.6 17.4 

u Yellow om 3,.4 1.2 

tt t!ati ve Grass 291.6 257.6 

22-45 rairie Hay 18 .. 7 7.4 

n N tive Grass 58.8 50.4 

5-15-4.6 Pr · rie Hay 15 .l u.o 
Yello orn 3.4 l .J 

l~ tive ass 250. J 220.7 

19-4.6 ,Jlati ve <irass 58.6 /+J.7 

ti . rairie 1ay 10. l 6.4 

5-Zl-47 :la.ti ve Grass uo.o 100.0 

Yello Com 3.4 1 .2 

If Prairie y 4.8 2.4 

7-2-47 rlative rs.so 199. 0 17.3 . 0 
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which enter into the calculations, the t:.>xact Curot.ene intako of t he 

steers in t tds exporimunt could not be detemin~d. 
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SUMMARY AND CONCLUSION 

A three year study has been made of the influence of pasture 

and dry lot feeding upon the carotene content of fat , storage of 

carotene and vitamin in the 11 ver, blood plasma carotene and 

vitamin A content , tenderness of roasts , average daily gain and 

feed required per 100 pounds of gain . The results of these studies 

may be SUllbt!B.rized as follows: 

1 . The fat from steers which had been on pasture for 110 days 

(Lot II) contained 50.l more micrograms of carotene per 

100 gr ams than did fat from steers which received a dry lot 

ration for the same length of time . Steers which received 

pasture for 110 days followed by a dry lot feeding period 

of 55 days contained 43 .a more microgr ams of carotene per 

100 grams of fat thc- did steers which received a dry lot ra

tion for 165 days . 

2 . In this experiment a 55 day dry lot feeding period for steers 

which had been on pasture for 110 days decreased the carotene 

content by 5.5 mcg ~ per 100 grams o r fat . 

3 . The blood plasma carotene of pasture steers placed in dry lot 

decreased rapidly for the first two months . 

4. The blood plasma vitamin of the steers i n this experiment 

fluctuated between 16.8 mcg . and J0. 6 mcg . per 100 ml . or plasma 

regardless of the system of management followed . 

5. Steers which received pasture for llO ays contained greater 

hepatic reserve of carotene and vitamin than steers fed in 

dry lot for the same length of time; however placing pasture 

steers in dry lot of 55 days greatl y reduced the hepatic re-
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serv of c rotene and vitamin A. 

6. There s an interuction between years and tre nts for .fat 

pi t, blood plasma c rotene,, en liver carot ne . Tn re wa 

a.lso a significant differe c bet en years for blood l a a 

C4rotene, blood plasma vitamin A, d live:r c ·roten • 

7. In this expcr· ent tho steers receiving p sure for 110 days 

and steers f ·ed in dry lot to the same length of t produ~ 

the same verage ally gain f 2. 26 pounds . 

e . teers !ed in dry lot for 165 d ys showed an averag daily gain 

0. 43 pounds g:re r and re.q ired 44.l p rcent less t·eed to pro

dace l.00 pounds of gain fo.r the last 55 days or the period 

Lot Ill) than d steers which !'~d been on pastu tor 110 

days followed b;; 55 d :ys of dry lot feeding (l-0t IV) . 

10. dry lot feeding perioc or 52 days following a 112 day grazing 

r1od r due d the t nderometer re~ding 4 . 2 pounds. Care ssas 

from s e e o full feed 164 days (Lot III) had tenderometer 

readine of 4 .l pounds less than earc sses fl"Om. e ers on full 

feed 112 days {Lot I) . 
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