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PREFACE 

Cotton is "King• of the South's cash crops. The 1957 farm value of 

this crop, according to the Department of Agriculture estimates, was 

$784,lp6,000. Cotton m~ likewise be given the title of "Kingff of the 

feed crops, for it was the source of 2,031,500 tons of cottonseed cake 

and meal~ a protein-rich feed, and 1,146,000 tons of cottonseed hulls • 

. Approximately seven percent of the farm land in Oklahoma was devot­

ed to cotton in 1937. Oklahoma, which ranks sixth in acreage harvested 

and eighth in production of cotton among the cotton belt states, pro­

duced 825, 000 bales of cotton and 567,000 tons of cottonseed in 1957 . 

From this seed 129,048 tons of cottonseed cake and meal were crushed and 

made in to available feed. 

Cottonseed cake and meal have been used very extensiv~ throughout 

the cotton belt and in a few of the western states as a protein supple­

ment for cattle. Investigations have proved one hundred pounds of 

cottonseed cake, fed as a protein supplement, to be worth two or three 

times that amount of corn in fattening rations for cattle. Amounts in 

excess of that needed as a protein supplement have been fed with varying 

degrees of success. In a majority of the cases where cottonseed cake 

has been fed in large amounts , cottonseed hulls have been used as the 

sole roughage. This has often resulted in what is common)s' known as 

11cottonseed meal poisoning•, which has later been found to be a defic­

iency in the ration fed rather than the toxic effect of the cottonseed 

cake itself .. 

In the southern states cottonseed cake is often cheaper than corn 

and as the cattle feeder is constant:cy in search o a ration that will 

produce a maximum amount of beef at a minimum cost, it is only natural 



for him to be interested in substituting cottonseed cake for all, or 

a.s much a.s possible, of the grain portion of re.tions for fattening 

cattle. 

V 

Our knowledge of animal nutrition as well as experim:entaJ. results 

clearly indicates that there is an optimum amount of' cottonseed cake 

the.t need be fed to cattle strictly as a prote:L."l suppleme:nt. Any addi­

tional. protein supplied. is of value only as a source of heat, energr'" 

and fat .for the a.'l'lim.al body;: therefore, it is of no greater value than 

the common grains as sources of heat, energy, and fat •. 

RealizL'lg, therefore., that the partial or complete substitution of 

cottonseed cake for corn is a vital factor in the cattle feeding opera­

tions of the South and South Central parts of the United States, the 

Okl.ahoma Agricultural .Experiment Station, as well as many other stations, 

has conducted num.ei .. ous experiments to determine not only the value of 

cottonseed eake as a fattening concentrate, but also how it can be fed 

with safety over long periods o·f time. 
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REVIEW OF LITERATURE 

Snapp(26) reports that the feeding of 11.04 pounds of cottonseed 

meal, 2.01 pounds of alfalfa hey and 20 pounds of silage per head daily 

to yearling steers resulted in a daily gain of 2.59 pounds per head per 

day . The check lot receiving 10. 04 pounds of corn, 1 pound of cotton­

seed meal, and like amounts of roughage made slightly larger dail.7 gains 

and the cost per hundred pounds gain was $1. 26 less than the cottonseed 

lot. The cottonseed lot showed more finish and bloom than the yearlings 

receiving a basal ration of ground corn and outsold them by twen-cy-... five 

cents per hundredweight. The cottonseed lot made the greatest daily 

gain , 3. 44 pounds, in the last 20 days of the trial when the,r were re­

ceiving a daily ration of 14.1.8 pounds of cottonseed meal. 

In an experiment to determine the advisability of adding corn to a 

ration of cottonseed meal and hulls , Jones et al . (11) found that the 

steers receiving only meal and hulls required a greater number of pounds 

of feed to produce a hundred pounds of gain, but utilised more roughage 

and less concentrates. With cottonseed meal and ground shelled corn 

costing about the same price pound for pound and hulls costing about 

one-fourth as much, the cost of one hundred pounds of gain was less 

where only meal and hulls were fed. The corn lot sold for $0. 84 more 

per hundredweight than did the cottonseed lot due to the higher degree 

of finish obtained. Faint indications of cottonseed meal poisoning were 

evident at the end of the experiment in the lot which was f ed on meal 

and hulls alone. This would indicate that a ration consisting entirely 

of cottonseed meal and cottonseed hulls should not be fed for more than a 

90 to 100 day feeding period. 

In a summary of four trials with yearling and t wo-year-old grade 



Hereford, Angus and Shorthorn steers, Barnett :::md Goodell (2) fou.11d that 

the feeding of a limit,ed rcd:,ion of 5.44 pounds of cottonseed meal and 

all the corn sila.ge the steers would consume did not result in as large 

daily gains as did the feeding of corn, cottonseed meal and corn silage 

full-fed. Ho11wver, the steers fed a limited ration of cottonseed. meal 

produced 100 pounds o:f gain with a saving of 369 pounds of concentrates, 

but required an additional 1~~43 pounds of roughage ov-er that required by 

similar steers fed a ration of corn, cotton&,eed meal and corn silage 

full-fed. 

Edwards and Massey ('7} :mad.e a study of the different proportions of 

corn and cottonseed meal for fattening steers. Their results indicate 

that the he1wier rate of cottonseed meal feeding proc!uced as good gains 

as the liihter rates for the: first twelve weeks of test, but tha.t the 

heavier rate does not give equal results after that time. The steers 

receiving the heaviest ration of cottonseed meal were the least profit­

able, but made practically the same daily ga:tn. 

Grimes et al. (10) in a six year study of :feeding an average of 

4.69 pou.nds of cotton seed meal as a suppleme:rit for steers on blue gra:::11:1 

pasture :round that they rnade e11 average daily gain of 2.47 pounds per 

steer per day as compared to 1.92 pounds per f1teer per day an pasture 

alone. With cottonseed meal at ~20 .. 00 per ton the cost of 100 pounds 

of gain for the steers receivin,'? cottm1seed meal on pasture was ~~2 .. !35. 

When grass-fat cattle are vvorth ~55.00 per hundredweight then cottonseed 

meal is worth ~;38 .. 75 per ton. 

In a summary of three years' work, the New Mexico Station (20) 

four1d that yearling steers fed m1 average of 9 .. 51 po1.1;vids of cottonseed 

meal per head per day ma.de slightly la,rger daily gains and required less 
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grain to produce one hundred pounds of gain than did similar cattle fed 

an average daily ration of 6 . 84 pounds of ground kafir and 2. 54 pounds 

of cottonseed meal p-er steer. 

Barnett and Goodell (1) in a feeding trial of cottonseed meal and 

cottonseed meal and vaiying proportions o corn found that where cotton­

seed meal as the sole concentrate fed with silage the daily gains ere 

not as high as the lots receiving com in addition to cottonseed meal. 

In an 120 dq feeding trial Skinner and Coehel (25) found that the 

addition of cottonseed meal to a ration of shelled corn and clover h8i1, 
J 

resulted in more rapid and cheaper gains , higher finish, and greater 

profit per steer. 

G9iYle (8 ) reports that the exclusive use of cottonseed meal as a 

concentrate for calves has invariably resulted in large daily gains, · and 

Ver'J' economical. gains.. The calves have tended to grow more and fatten 

less than ws.s desirable. The calves receiving com required more than 

twice as much grain to produce one hundred pounds of gain , but somewhat 

less alfal a h8iV and only a little more than half as much silage. This 

resulted in more expensive gains for the calves receiving corn. 

In a four year average of feeding cotton eed meal a.nd corn in vary­

ing amounts Blizzard (5) found that the replacing of 1 . 76 pounds of corn 

with 2.07 pounds of cottonseed meal maintained the same rate of gain, 

but increased the concentrates required to produce one hundred pounds 

gain by 5 percent and the roughage requirement by 2. 56 percent. This 

study also showed that the feeding of 1 . 5 pounds of 45 percent cotton­

seed meal will supply the needed protein in a ration of ground shelled 

corn, prairie hSiY , and ground limestone> but the feeding of 2. 5 pounds 

of cottonseed meal per head per day will. produce a slightly better coat 



o:f hair, more bloom on the cattle, and ma:y add to the selling price_. 

Blizzard concludes, that1 

•For41-three percent cottonseed meal can profitably be 
substituted for corn when the cost of sixty-six potlllds of cotton­
seed meal is equiva.1ent to the cost of a bushel of col'll." 

4 

Knox (12) in an 168 d.ey feeding trial. found that the use of large 

amounts of cottonseed meal did neither increase the shrink of the steers 

en route to market, nor deer-ease the dressing percentages or carcass 

grades of the cattle. In this study the eteers were fed an average of 

8.28 pounds of cottonseed meal daily per steer. Te carcass yield was 

61.54 p.ere-ent with 6 choice and 4 good carcasses in the lot. 

In an experiment to determine the value of cottonseed meal as a 

protein supplement in fattening two-year-old steers, Skinner and Cochel 

(24) found t'b..at the addition of' eottoni,eed meal did not decrease the 

total amount of other feeds consumed, but Sfflllad to stimulate the appe­

tite of the steers to such an extent as to increase the daily feed con­

sumed practicalzy three pounds per head. In this trial 1.16 pounds of 

cottonseed meal replaced 1.55 pounds of shelled corn, .65 pound clover 

hay and 2.26 pounds of corn silage in producing one pound of gain . The 

necessary selling price for the cattle receiving the supplement was 

four cents per hundred pounds greater than those fed no supplement, 

while the a.ctual market value was thircy cents per hundred pounds in 

favor o-f the lot f'ed a supple111ent in addition to a ration of shelled 

corn, clover hay , and corn silage. 

In a study to determine the amount of cottonseed meal that is 

advisable in feeding calves, Blizzard (5) found that the feeding of 

2 . 77 pounds of cottonseed meal per head per d~ in a ration of corn, 

cottonseed meal , alfalfa hay &nd ground limestone, resulted in slie:htly 

larger da~ gains and a saving of 45 pounds of concentrates per hundred 
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pounds of gain over the requirement of calves fed a similar ration,. but 

2. 01 pounds of cottonseed meal. The. steers fed the greater amount of 

cottonseed m.eal. so.ld for $0.75 per hundredweight higher than those fed 

the smaller amount. A third lot of calves which received a similar 

ration, but o~ 1.28 pounds of cottonseed meal, required even less 

feed per hundred pounds gain than did those calves receiving either 

2.77 or 2.01 pounds of cottanseed meal per head per d8i,Y . The cost of 

producing one hundred pounds gain was eo.ss less in the third than in 

the first lot, but both lots sold for the same price per hundredweight. 

The New exico Station (19) fed one lot of steers an average of 

10. 51 pounds of cottonseed meal daily per steer. A similar lot of 

steers was fed small amounts of cottonseed meal for tbe first eighty­

four d~JS and full-fed the last eighty-four d!3¥s . These steers received 

an average ,of 7.05 pounds of cottonseed meal per head per day. The lot 

that was fu.U-f ed the entire reeding period made slight:cy- larger gains, 

produced one hundred pounds gain on less feed and therefore returned a 

greater net profit per head. 

The steers full- fed the entire trial sold for 40 cents more per 

hundredweight a1J.d dressed 65. 21 percent as compared to 61. 75 percent 

for the 1-ot which was full- fed only the latter 84 days of the trial. 

Skinner and King (25) in experi enting with 'big steers found that 

the feeding of eottonseed meal reduced the amount of grain and roughage 

required to produce one hundred pounds gain, but did not reduce the 

total feed required per unit of gain . 

In a study of a limited grain ration as compared to f'ull feeding 

steers, Skinner and King (22) found that a lim.i. ted corn ration plus 

2 .44 pounds of cottonseed meal produced slightly smaller daily gains 



than e produced by cattle r eceiving a f,J.11 feed of corn. However., 

the lot on a 11mited grain ration made more eeonomica.l gains,. and 

although t hey were valued 0.10 per hundred pounds less,, returned a 

profit of $1.66 per steer over the steers fed the •all-corn• ration. 

6 

Blizzard (4) in a stuey- of the advisabilitq" of feeding different 

amounts of cottonseed meal for :fattening calves found that one lot of 

steers which received .se pound of cottonseed meal and slight~ more 

corn th.an did Lot II which received 2.,51 pounds of cottonseed meal 

produced slightly larger dail;y gains at a lower cost per hundred pounds 

gain. The heavier feed of cottonseed meal did not show an, advantage in 

substituting meal for com above the .58 pound level when fed with corn 

and al.f'alfa hq., Feed prices used were, cor-.a 32 cents per bushel. , 

cottonseed meal $15.50 per ton, and alfalf a h~ '1.1.00 per ton • 

.¥cCampbell and Horlacher (15) working with high grade Hereford 

calves conducted an experiment to determine t he amollllt of cottonseed 

m.&al that the feeder ean most economically add to a ration of shelled 

c()rn, e&ie silage, and alfalf a hq. Each lot received t he same basal 

rat.ion of shelled cor-!l and cane silage, both full fed, and two pounds of 

alfalfa hq per head per da;y . In addition thEV were fed cottonseed meal 

in varying amounts. 

The calves receiving one pound of cottonseed meal made greater 

gains at a smaller unit cost than did the calves receiYing either .5 

pound or l..l.6 pounds of cottonseed meal per head per day. A ourth lot 

receiving two pounds of cottonseed meal per steer daily' made slightly' 

larger da.il¥ gains, but the cost per one hundred pounds gain was con­

siderably' higher •. 

In repeating the above experiment · cCampbell et al. (18) found that 

in an 165 day feeding period the calves receirlng ,. 90 pound of cotton-



7 

seed meal made slight]¥ larger daily gains at a lower cost . per hundred 

pounds gain than did calves receiving 1.69 pounds of cottonseed meal 

per head per day . 

These experi ments aloo show that the cost of gain alone does not 

determine the profit in feeding cattle. Cattle fed the cheaper of two 

rations may or may not make the greater profit. The gains of the cattle 

fed one pound of cottonseed meal in addition to corn, silage, and 

alfalfa. hq cost more than did the gains of cattle fed corn, silage, 

and alfalfa ha;y ; yet, the cattle receiving the cottonseed meal made a 

greater profit than the cattle receiving on]Jr corn,. silage, and alfalfa 

hey because they developed more finish and sold for enough more per 

hundred pounds to pa;, for extra feed coat and still leave a margin of 

.,l.S per hundred pounds. 

In a stucy to determine the efficiency of various amounts of cot­

tonseed meal to supple.lllent a ration of ground corn., ground barley• wet 

beet pulp,, and alf fa har, Osland et al . (21} considered one-half 

pound of cottonseed cake daily as 100 percent efficient. An average of 

two years• work shows that an extra half pound of cake is only 56. 21 

percent as efficient, and each additional. pound, above one-half' pound 

daily , is only 27 .94 percent as valuable. This experiment indicated 

that one-half pound of cottonseed cake is sufficient for most economical 

gains and balances a standard beet by- product ration for fattening 

calves. 

Mccampbell (14) found that one pound of ground wheat was worth 55 

percent., one pound of ground barley 52 percent, one pound of ground kafir 

46. 5 percent, a."ld one pound of ground milo 45 percent as much as one 

pound of 45 percent cottonseed cake when used as supplements to atlas 

sorgo silage. 
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Lantow (15) in studying supplemental feeds f or wintering dry cows 

and weaned calves found that cottonseed cake showed an advantage over 

ground yellow corn . The advantage was shown in weight gain, being 

greater with cows than W'i.th weaned calves . Cottonseed cake also proved 

more palatable than ground corn . He observed that, 

•When the cattle are fed in groups , cottonseed cake lends 
itself better than ground corn to fairly uniform individual 
consumption,.• 

Gerlaugh (9) found that the addition of one pound of cottonseed 

meal to rations for calves being full fed on corn while running on blue 

grass pasture did not increase the daily gains, but did increase the 

cost of a hundred pounds gain . There was a slight difference in the 

finish of the two l ots in favor of the lot f ed cottonseed meal . 

Briggs (6} found that .10 pound of cottonseed meal in a lamb 

fattening ration had a productive value of approximate~ 122 percent 

that of shelled corn . When fed in larger amounts the cottonseed meal. 

had a lower value. When fed at the rate of • 75 pound per lamb daily ,­

the 43 percent meel fed had an average value of 90 percent that of com. 

A SUllllll&lY of the results obtained from feeding cottonseed cake in 

various quant ities and combinations in table form follows as Table I. 

The listings are in order of a.mounts fed. 



Table I 

RESULTS OBTAINED FROM FEEDING COTTONSEED CAKE JJ~D MEAL IN VARIOUS QUANTITIES 

c.s.c. or 
Reference Initial Number Daily e.s •. M. 

S;t!tion Number Weigh~ Dg:a fed Gains CQ.!lctnti;:ates Par D!,,! !oughage 

Snapp (26) 546 140 2.39 11.04 Silage and alfalfEL hq 
Nn Mui.co ~:> 785 l.68 2.41 10.51 Silage and al f alfa bay 
New .Mexico 778 168 2.52 9,92 Silege and alfalf a hay 
New Mexico <12j 690 168 2.10 8.28 Silage and alfalfa hey 
New Mexico (19 795 168 2.41 7.05 Sil~ge and alfalfa hey 
Texas (ll~ 834 120 2.41 Corn 6.17 Cottonseed hulls 
Mississippi 

~2 
775 122 2.00 5.44 Silage 

Georgia 
(l~~ 

460 140 2.00 Com 4.94 Cowpaa hey 
Alabama 600 84 2~47 4~69 Blue grass pasture 
llississippi (l) 8ll 112 2 .. 44 Corn 4.05 Corn aila.ge 
Indiana (25) 1140 120 2.87 Corn 3.97 Clover hey 
MiHissippi ~~) 430 156 l.74 5.69 Silage and e.lfalfa hay 
Oklahoma 596 175 2.09 3.52 Silage and prairie hay 
Indiana (24 1010 180 2.57 Corn 2..99 Silage and clover hay 
Oklahoma -(5 509 200 1.98 Corn 2.77 Alfalfa hay 
Indiana (25 851 150 2.1.6 Corn 2.60 Silage and clover hsy 
Indiana ?2 876 150 2.02 Corn 2.45 Silage and clover hay 
Indiana 25 688 150 2.09 Corn 2.38 Silage and clover hay 
Oklahoma (4 562 169 1.76 Corn 2.51 Alfalfa hay 
Kansas (15! 549 231 2.12 Corn l.92 Silage and aJ..f'alfa hS7 
lCansai, 

1~l 
415 165 2.10 Corn l.,69 Silage and alfalfa hey 

Colorad,, 597 192 2.14 Corn and ba:t"ley 1.40 Beet pulp and alfalfa hay 
Iansaa 451 150 .86 1.00 Silage 
New Mexico ( Cows) 84 .aa 1.00 Pasture supplement 
Ohio (9 4-60 182 l.67 Corn 1.00 Pasture 
New Mexico (131 (Calves) 84 .29 .. so Past ure 
Oklahoma (4 . 583 169 i.a1 Corn _.15 Alfalfa hq co 



10 

EXPERIMENTAL 

Duration of the Experiments 

Two years of experimental work are included in this stue\Y, 

1957 - 1958 and 1958 - 1959. The 1958 trial started with the p.m. feed 

on November 17, 1957 and continued until after the a. m. feed on April 

20, 1958 , a period of 154 days . The 1959 trial started with the p. m. 

feed on November 8, 1958 and continued until after the a .m. feed on 

April 19, 1939, a period of 162 days . 

Object of the Experiments 

The object of these experiments was to find the replacement value 

of fortg-three percent cottonseed cake fed as a substitute for eon,. in 

fattening rations for steer calves in dry lot. 

Feeds Used and Method of Feeding 

Lot l . Ground shelled con,. f'ul.1-fed, cottonseed cake two pounds, silage 

full-fed , and ground limestone one-tenth pound. 

Lot 2. Ground shelled corn(! of lot 1), cottonseed cake :full-fed, 

silage and ground limestone same as lot 1 . 

Lot 5. Ground shelled corn full- fed , cottonseed cake two pounds, silage 

full- fed and ground limestone one-tenth pound. 

Lot 4. Ground shelled con1 Ct of lot 5), cottonseed cake two pounds , 

silage and ground limestone same as lot 5. 

The plan of the two experiments called for the f eeding of identical 

amounts of silage and ground limestone to both lots of the same series. 
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Co!"".n was fed ad lib. in the check lots; nhereas, exactly one-half of 

that amount of corn ,ms given the test lot and cottonseed cake was 

allowed ad lib .. with this half ration of cor-n. Cottonseed cake was fed 

as a protein supplement in the check lots. Lot 1 received 2 pounds per 

head daily and lot 5 received 1.95 pounds per head daily. 

The steers were hand-fed grain twice daily a.t 6:00 a.m. and 5:00 

p.m.. Silage was f.ed three ti:mes daily; af'ter each grain feed and again 

at noon. Tl!e steers had free access to common salt and a mineral mix­

ture of equal pa;Pts steamed bone meal, ground limestone, and common 

salt. 

Cattle Used 

Each year sixteen high grade Hereford steer calves purchased from 

the E. e. ~lullendore ranch in Osage County, Oklahmna. were used in these 

experiments .. 

Both groups of calves were of choice qu~,li ty.. They were approxi­

mately six mont,hs of age when purchased at weaning time. These calves 

were sired by Registered Hereford bulls and out of good grsde cows. 

'l'he steers i.t1 the 1958 experiment were dehorned with a saw on 

December 16, 1957. The steers in the 1959 experi:ma'lt were dehorned 

with a hot iron when they were Graall calves, but five of them had to be 

dehorm1d again at the start of the experiment in order to have all lots 

uniform. 

After fully recovering from the effects of ,r.:reaning and shipping the 

steers \Vere divided into lots of eight steers each according to their 

,,eight, quality and indications of possible outcome. Lea.th€'\!' neck straps 

with metal numbers were used as a means of identification. 
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Weights of Animals 

Individual weights were taken on three consecutive days and an 

average of these weights taken as the initial weight. Individual 

weights were taken every twenty- eight days thereafter until the final 

twenty- eight dey period when individual weights were again taken on 

three consecutive days and a.n average o.f these weights taken as the 

final weight. The steers were weighed at approximately- the same time 

each weigh day. 

Housing and Yards 

12 

The steers were penned in identical paved feeding lots . The lots 

were thirty feet square, and were enclosed on the north by a shed 

twt11-ey-- four feet deep •. In 1958 wheat straw was used for bedding in the 

shed which had a dirt floor . 

All feeds were fed in identical movable feed bunks located under 

the shed. Each l ot was also equipped with a stationary water tank. 

Description of Feeds 

The shel led corn was coarsely gr01md in a ten inch John Deere 

Hammer-Mill , not because experimental data indicated 1 t should be 

ground, b-ut to facilitate mixing with other grains studied in the same 

experiment. The com was graded No. 1 and weighed 55 pounds per bushel . 

The silage fed was made from atlas sorgo. The silage used in the 

1938 experiment was from drought damaged sorgo that contained practic­

ally no grain , whereas the silage used in the 19:39 experiment as normal 

and contained quite a large proportion of grain; however , both crops 
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were of good color and palatability. The silage used in 1958 had a 

carotene content of 4. 8 parts per million and the silage used in 1959 

contained 11.1 parts per million of carotene. 



Percentage o.f1 
• 

G:rou.'ld shelled corn {No. g} 

Cottonseed cak9 {45$) 

Table II 

CHEliICAL A.L'ULYSES OF .FF.EDS 

l95B Experiment 

' 

H~ Protein Ash 

ll..t_'l9 10.1,1 l..141 

7.1,'5 j_2,t88 5a!,9 

Grairl sgrpum silage* 7).,50 g,64 2e45 
* The silage used had a carote..ria content of 4.& parts per million. 

1939 Experiment 

Percentage ota Hi_O Protein Ash 
-

• 
Ground shelled oorn (Ng. lJ ll,l 9,95 l.2§ 

Cottonseed cake ( 45%,l 8.45 42,28 6,39 

Graig sotghJ:!.!B s~iag~ Z§1J.7 1178 1.51 
* The silage used had a carotene content of 11.l parts per million . 

./at 

5!.89 

4.89 

A.i9 

Fat 

'5.87 

6,24 

176 

Fiber 

1*98 

!h09 

6.1.70 

Fiber 

l,68 

9.,46 

s.s1 

N.F.E 

69182 

~!!!22 

J:l.35 

N.F.E• ,.. 

72,17 

21.og 

14!27 

.... 

.pi. 



Table III 

SUMMARY OF 1958 - 1959 EXPERIMENTS 

Lot number* 1 -~-~ 2 __ - -- ----~ -- - -3 ~-- --- -· 4 

Number gf §teers ~er lot 8 8 8 8 
Pounds Pounds Pounds Pounds 

Initial weight Rer steer 466.00 466,00 446.00 445,00 

Final weight per eteer 787 ,oo 775,00 855,00 841.00 

ATerage dailY gain ~er steer 1!95 2.00 2!40 2,44 
Average dnily ration: 

Ground shelled corn 9.15 4.57 10,,28 5.14 
Cottonseed cake {protein supplement) 2.00 2.00 l.95 1.95 
Cottonseed cake {aubstitute for corn) 4 .. 57 s.07 
Silage 10.71 10.80 12.44 12.-44 
Ground li$estone .10 .10 .10 .10 

Maximum daily consumption per steer, 
{Concentrates) 
Ground shelled com 13.50 6.75 16~00 8,00 
Cottonseed cake 2.00 9.00 2.00 10.50 

Nutl"_ij:,iTe ratio** 116.55 l:2,89 116 .79 112,96 

Ts;ttal n!t ener~ ;t0.44 10.08 10,79 11.57 
Feed required per 100 lbs. gain i, Pounds Pounds Pounds Pounds 

Ground shelled co_r.n 469.25 228.60 428 .~5:5 210.66 
Cottonseed cake 102.56 518.50 81.25 287.70 
Silage §49.g5 540100 518155 509184 

* Lots 1 and 2 are from the 1958 Experiment, 5 and 4 from 1959. f-1 
u, 

** Calculated from (17). 
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Observations of Table III 

1 . All lots made very satisfactory gains. The smallest gain was 

made in lot l with an average daily ain of' 1.95 pounds per steer. This 

lot received an average daily ration of 9. 15 pounds ground shelled corn , 

2. 00 pounds cottonseed cake, 10. 71 pounds silage, 81ld .10 pound of 

ground limestone. The highest gain was made in lot 4 with an average 

da.izy' gain of 2. 44 pounds per steer. This lot received an average daily 

ration of 5.14 pounds of ground shelled corn, 7. 02 pounds of cottonseed 

cake., 12.44 pounds of silage and .10 pound of ground limestone per 

steer. 

2. The lots receiving cottonseed cake as a partial substitute for 

corn did not seem to tire of the ration. The maximum daily consumption 

or cottonseed cake was 10.5 pounds per steer per day. At the close of 

the experiment these steers were consuming eight pounds of cottonseed 

cake daily per steer. 

5. There were no apparent indications of so-called "cottonseed 

meal poisoning11 at any- time during either experiment. 

4. Lot 4 made the largest daily gain of any- of the lots, and re­

quired the smallest amount of feed to produce 100 pounds of gain . In 

this lot 498 po1mds of concentrates and 510 pounds of silage fully re­

placed 510 pounds of concentrates and 518 pounds of silage required to 

produce 100 pounds of gain in lot 5, or a saving of 12 pounds of con­

centrates and 8 pounds of silage. 

5. Lot 2 made very satisfactory gains . This lot of steers pro­

duced 100 pounds of gain on 547 pounds of concentrates a..Tld 540 pounds 

of silage as compared to 572 pounds of concentrates and 549 pounds of 

silage for the check lot, or a saving of 52 pounds of concentrates and 



9 pounds of silage in favor of the lot receiving cottonseed cake as a 

substitute for half' the com consumed by the cheek lot. 

6. The nutritive ratios of t he rations containing large amounts 

of cottonseed cake were very narrow as compared to the standard range 

of 1:6.6-7.1 as recommended by Morrison (17). The check rations fed 

lots land 5 had nutritive ratios of 1:6.55 and 1:6.79 respectively; 

whereas, the t est rations fed lots 2 and 4 had nutritive ratios of 

1:2.89 and 1:2.96 respectively. 
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7. The amount of cottonseed cake fed as protein supplement in 

lots 1 and 5 was deducted from the total amounts consumed in lots 2 and 

4 to determine the amount that was actu~ f ed as a substitute for 

com. 

Table IV 

AVER.A.GE DAILY GAIN PER STEER BI LOTS 

TWENTI-EIGH'l' DAY PERIODS 

1!2:t l It2ii i 1!2t ~ 
Average Average Average 

Dall! Gain !211 JiI Gain Da!J;I Gain 
Pounds Pounds Pounds 

First 28 day period 2.07 g,oo 2.40 

Second 28 day period l,05 1,05 2. 57 

Third 28 day period 2,25 2. 57 2. 28 

Fourth 28 day period 2.12 2,29 2, 68 

Fifth 28 day period 2,48 2.70 2.50 

Final period 1.55 . 82 2.12 

Averag!! l.19~ 2.00 2.40 

!Qt 4 
Average 

Dail:[ Gain 
Pounds 

2.58 

2,ro 

2.28 

2, 50 

2.50 

2. 51 

2. 44 
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Observation of Table IV 

1 . Table IV shows the average daily gains of the lots of steers 

by twenty-eight day periods . It should be noticed that in most cases 

the gains of the two lots of a series were consistent, that is, they 

both either went •up" or "down11 together; however, there are two excep­

tions to this, both occurring in the final period. The gains of lots 1 

and 2 dropped considerably in the final period, lot 2 ( cottonseed cake 

lot) dropping the most; whereas, the gains of lots 5 and 4 also dropped 

a slight amount, but in this case lot 5 (corn lot) dropped the most . 

Table V 

MARKETING DATA 

Lot number 1 2 

Experimental year 1958 1938 

Shrink* 20 , 00 lbs. 15. 00 lbs . 
Dressing 
Percentage 59 . 50 57 . 00 

Carcass grades Not Not 
Available Available 

8 

1959 1959 

28 . 75 lbs . 15. 00 lbs . 

59 . 60 59. 50 
6 - Choice and 

- Choice 2 - Good 
Carcasses Carcasses 

* Shrink is calculated from closing weiRhts of the experiment and 
selling eights at Oklahoma City . 

Observations of Table V 

1. In both cases the lots that received a large allowance of 

cottonseed cake shrunk less than the check lots en route to markei. 

The steers from lots land 5, the check lots shrunk 20 . 00 and 28.75 

pounds respectively; whereas, those from lots 2 and 4, the cottonseed 

cake lots, shrunk only 15 .00 and 15.00 pounds respectively . It was 
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observed that the steers frow. t he cottonseed cake lots consumed larger 

quanti tiea of prairie hay and water upon arrival at the stock yards. 

2~ Each year the steers fed corn yi lded a higher percentage of 

carcass than did the lot fed cottonseed cake in the same trial. Lot 1 

yielded 59. 50 as compared to 57 . oo pe;rcent for lot 2,, and lot 5 yielded 

59. 60 percent as compared to 59. 50 percent f or lot 4. 

3. Carcass gJ"ades made by Wilson & Co. reveal a slight advantage 

in aver~ge grade rank for the steers fed corn. The carcasses from the 

1959 experiment were e:xamined by Professor Bruce R. Taylor of' the Animal 

Husbandry Department. His comment followet 

llThe steers from lot 5, the corn lotp showed desirable cream;y 
white fat of satisfactory thickness and uniform covering. They 
were satisfactory in kidney fat and were well covered over the 
rounds and loins . The carcasses from lot 4,. the cottonseed cake 
lot, all showed an extremezy dead white sli htly flaky fat that 
was fired to a notioeable but not objectionable degree. The 
inside covering and kidney fat was greater in these carcasses 
than in those of the com-fed group. The covering over the rounds 
and loins was deficient as compared to the carcass from the corn­
fed steers. There were no dark-cutting carcasses in either lot. 11 



Table VI 

FINANCIAL STATK'AENT OF 1958 - 1959 EXPERIMD1TS * 

LQ_t_ number 1 2 3 4 

Numb!r of steer§ per lot 8 8 8 8 
Pounds Pounds Pounds Pounds 

Initial weight per steer 466.00 466,00 446,00 445,00 

Final weight per steer 767,00 775,00 855,00 841,00 

Total gain per steer 501.00 509.00 389,00 398.00 

C-os!! of f e~ per 100 lb I;!. gain 7,21 
Lots 1 and 2@ $9.00 per cwt. 

7,21 5,78 6.50 

Initial cost per steer Lots 3 and 4@ $8,50 per cwt, 41.94 41,94 57,91 57.a5 

Feed cost per steer 21.70 22.28 22,49 25. 74 

arketing cost per steer 2,11 2'.12 2.19 2.20 

Steer gost plu~ feed cost plus marketing cgit 65,7§ 661~i 62159 S5.77 
Necessary selling price per cwt. 
to cover steer cost plus fe~d cost 8.50 8 .. 29 7.25 7. 56 = 

Selling price per cwt, (Oklahoma City) a.zs 9,10 11,00 10,55 
,, 

.... ~. 
Actual seJJiing ~rl;e per steer 67.11 70,55 88,69 . 85,5.2 

~ 

Pr2fi~ ger s~1e, la~ 4.19 2§,10. 19. 7.5 

* Feed prices usedc 1958 1959 
Corn $ .60 per bu .• $ .so per bu. ~ 
Cottonseed cake 24.00 per ton 26 .oo per ton 
Silage 5.50 per ton 3 . 50 per ton 
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Ob6ervations of Table VI 

1. '!'he feed costs per hundred pounds gain were identical in lo.ts 

land 2. A comparison of these two lots shows that the lot receiving 

the large aJ.lowance of cottonseed cake made slightly larger daily gains 

than did the check lot, and for this reason returned a greater profit 

per steer. 

2. The feed cost per hundred pounds gain of lot 4 was $0. 72 

greater than that of lot 5. Although the eteere fed a large allowance 

of cottonseed cake made slight'.cy larger dail;r gains and produced one 

hundred pounds of gain on less feed than did similar steers fed corn,. 

the price of cottonseed cake was higher and the price o corn cheaper 

than it was for the previous year. 

s. Interpretations based upon financial returns alone are of 

little value and mq be llli.sl.eading, as it is improbable that the prices 

of feed and cattle used in this experiment would be duplicated in future 

yea.rs • 



Interpretations 

This study involvea two years of' experimental imrk. The same 

basal feeds 1:ere used both years; however, the ari:ounts ±'ed. differed by 

yea.rs. Snedeeor• s (27} method of' a.'llalysis of variance was applied to 

determine statistically t.he significan<:;e of t.he differences in the ra.te 

of daily gnin between the check lot and the test lot of the t)10 experi­

ments. The 1958 experim.en..t h3 represertted by lots l a:ri.tl 2.. Applying 

the abovfJ method o.f a.>1al,yais of variru1ce,- the standard error of the 

mean diff'erence wa.s found to be 0.164 pound. In order to be significs:nt 

t'b.ia difference in rate of daily gain should be 1.71 times the ste.ndard 

error of tho mean differenc.e. Lots 5 and 4 are from the 1959 expeX"i­

ment. The standard error of the meai.'l difference was found to be 0.167 

pound for these two lots; hence, in order to be Scign.ifica;nt this cliffer-­

enee. in rate of daily gain should be l.68 times the standard error of 

the mean difference,. 

The mean diff'erenee in the rate of daily gain fo:r lots 1 and 2 was 

0.05 pound, and for lots 5 snd 4 it was 0,.04 pound. In order to he 

significant these differences in ra.te of daily gain should have been 

0 .• 28 pound; hence, there is no significant di:f'fe:renee in the rate of 

daily g1;;iin betr,yee-n the check lot .and the test lot of ei t,her ex1>eriment. 

Therefore, since each lot reeeived like &'\1.ounts of all f'ee1s except 
~ . 

those compa:rerl, we oan determine from Te;ble !II just how much of the 

experimental or teat grain (cottonseed cake) has been required to re­

place each one hundred pounds of corn in the check lot .. 

Morrison (18) h:as suggested tha. t i:n experiments of this kind 

interpretations may be made by the application of net energr values to 



the amotmts or the different feeds the test concentrate replaced., 
. . . ... ' 

Thus, by dividing this figure for •total net, energy value replaced11 by 

the total. amount of test concentrate fed you obtair1 a net energy value 

for the te.st feed. This figure cari then be compared with net enerf!3 

values for corn, which have been determined by M.orrison (17) and others. 

A comparison of lots 1 and 2, e.ccord.ing to the above mentioned plan,. 

shows that the 45 percent cottonseed cake ferl had a net ener'i}f value of. 

88 .. 98 therms., as c-0mpared to 79.2 therms for No .• 2 dent co:rr1 as given by 

Morrison (17) • This gives 45 percent cotto..nseed cake a relative value 
. . ' 

per pound of 112.55 percent. that of lfo. 2 dent corn. Comparing lots 5 

and 4, where No. l dent corn was fed., tht~ 45 percent cottonseed cake fed 

had a. net energy value o:f 86 .. 17 therms as compared to 81 .. l therms for 

No. 1 dent corn, as given by M.orrison (l.7).. In this case 45 percent 

cottonseed cake had a :rel.ative value or 106.25 percent that of No. 1 dent 

corn per, :pound •.. It should be remembered that these values were obtained 

:rrom the feeding of 45 percent cottonseed cake as a partial and not as a 

compl.ete substitute for corn .• 



Discussion 

The results obtained from these experiments substantiate and 

expl ain the earlier unexplained results secured by Kansas (27) ~ and 

Oklahoma (4), in which large quantities of cottonseea cake proved to 

ha.ve materially higher values than most investigators had obtained. 
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The findings also verify the opinion of resent dq authorities that 

cottonseed cake can successfully be fed in large amounts when t e ration 

fed contains an adequate supply of vitamin A. 

The relatively high value of 45 percent cottonseed cake to corn 

cannot be readil.y explained in the light of our present day knowledge 

or animal nutrition and present available information of the two feeds . 

The two years work are in close agreement. However, a third year's 

lfOrk should be completed before any conclusive results are published 

and a specific value iven for cottonseed cake. It should be recogniz­

ed that no other station has fed cottonseed cake in just t he sam.e manner 

as this , namely, the substitution of cottonseed cake for one-half the 

corn portion in a ration containing adequate amounts of vitamin A and 

calcium. 

The southern cattle feeder realizing that he cannot always depend 

upon a corn crop, is vital.ly interested in knowing the relative value 

of cottonseed cake to corn in fattening rations f or cattle and how it 

can be fed 1fi th saf"ety . Thi study specifically answers t hese questions . 

It should be recognized; however , that some packer buyers believe 

that steers fed large allowances o cottonseed cake yield • tired" car­

casses and t hat proof of this aet might, at some future date, lead to 

packer discrimination of •heavy cake-fed steers" of market-topping finish 

if they become numerous on the market . This study has drawn attention 
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to this point, but has neither proved nor disproved the question. 

CONCLUSIONS 

1. Cottonseed cake proved to have a value of ll2. 55 percent that 

of No. 2 dent corn (yellow) as shown by the 1958 experiment; whereas , 

t he 1959 experiment proved this value to be 106 . 25 percent that of No . 1 

dent corn (yellow) . 

2. Forty-three percent cottonseed cake can economically be fed as 

a substitute for at least fif~ percent of t he corn in a calf f attening 

ration when the price of one pound of cake is equal to or cheaper than 

on e pound of corn. 

5. Forty-three percent cottonseed cake can safely be fed as one­

ha.1f the grain portion of a fattening ration of ground shelled yellow 

com, cottonseed cake, green colored atlas sorgo silage and ground 

limestone for at least 162 days . 

4. Cottonseed cake proved to be slightly less palatable t han corn 

when fed as a substitute for approximately one-half of t he corn ration. 

There was no evidence that t he steers became tired of cottonseed cake 

any more than t hey did of corn. 

5 . The feeding of cottonseed cake as a. partial substitute for corn 

in fattening rations for steer calvea proved to be satisfactory from the 

standpoint of r ate of gain, feed required per unit of gain, selling 

price, and shrink en route to market. 
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