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PREFACE

Cotton is "King® of the Bouth'? cash crops. The 1937 farm value of
this crop, according to the Department of Agriculture estimates, was
$784,108,000, Cotton may likewise be given the title of "King" of the
feed crops, for it was the source of 2,051,500 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 387,000 tons of cottonseed in 1937.
From this seed 129,048 tons of cottonseed cake and meal were crushed and
made into available feed,

Cottonseed cake and meal have been used very extensively throughout
the cotton belt and in a few of the western states as a protein supple-
ment for cattle. Investigations have prbved 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 commonly known as
"eottonseed 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 constantly in search of a ration that will

produce a maximum amount of beef at a minimum cost, it 1s only natural



for him to be interested in substituting cottonseed cake for «ll, or
aa much as possible, of the grain portion of rationg for fattening
cattle.

Our knowledge of animal nutrition as well as experimental resulis
cleasrly indicates that there is an optimum amount of cottonseed cake
thot need be fed to cattls strictly as & protein supplerent. Aoy addi-
tional protein supplied is of value only s a source of heet, energy,
and fat for the animsl body; therefore, it is of no grester value than
the common graing as sources of heat, energy, snd fat.

Realizing, therefore, that the partiasl or complete substitution of
cottonsesd cake for corn is a vital factor in the cattle feeding opera-
tions of the South snd South Central parte of the United States, the
Oklahoma Agricultural Experiment Station, as well az meny other statioms,
has econducted numerous experimenté to determine not only the value of
cottonseed cake ss a fattening concentrats, but algo how it can be fed

with safety over long periods of tinme.
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REVIEN OF LITERATURE

Snapp(26) reports that the feeding of 11.04 pounds of cottonseed
meal, 2.01 pounde of alfalfa hay and 20 pounds of silage per head daily
to yearling steers resulted in a daily gain of 2.39 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 daily 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 twenty-five
cents per hundredweight. The cottonseed lot made the greatest daily
gain, 3.44 pounds, in the last 20 days of the trial when they were re-
ceiving a daily ration of 14,18 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 utilized more roughage
and less concentrates. With cottonseed meal and ground shelled corn
costing about the same price pound for pound and hulls costing about
ocne~-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 fed 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 summery of four trials with yearling and two-year-old grade
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Hereford, Angus and Shorthorn steers, Barnett and Goodell (2) found that
the feeding of a limited rotion of 5.44 pounde of cottonseed meal and
all the corn silage the steers would consume did not result in as large
daily gaing as did the feeding of corn, cottongeed meal and corn szilage
full~fed. However, the pteers fed a limlited ration of cottonseed msesl
produced 100 pounds of gain with a saving of 369 pounds of concentrates,
but required an additional 1243 pounds of roughage over that regquired by
similar steers fed a retion of corn, cottonseed wmesl and corn silage

- full-fed.

Edwards and Hassey (7) made a study of the different proportions of
corn and cottonseed meal for Tattening steers. Their regulte indicate
that the heavier rate of cottonseed meal fesding produced as good galns
as the lighter rates for the first twelve weeks of test, but thst the
heavier rate does not give equal results after that time., The steers
receiving the hesviest ration of cotteonseed meal were the least profit-
eble, bult made practically the same daily gain.

Grimes et al. (10) in a six year study of feeding en aversge of
4,89 pounds of cottongeed meal ag a supplement for steers on blue grass
pasture found that they wede an average daily gain of 2.47 pounds per
steer per day as compared to 1.92 pounds per steer per day on pasture
alone. With cottonseed meal at $20.00 per ton the cost of 100 pounds
of gain for the steers receiving cotionseed mezl on pasture wes $2.55.
When grass~fat cattle are worth $5.00 per hundredweight then cottongeed
meal is worth 38,75 per tou.

In a summary of three years! work, the New lexico Station (20)
found that yearling steers fed an average of 9,51 pounds of cottonseed

meal per hesd per day made slightly larger deily 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 2.34 pounds
of cottonseed meal per steer.

Barnett and Goodell (1) in a feeding trisl of cottonseed meal and
cottonseed meal and varying proportions of corn found that where cotton-
seed meal was the sole concentrate fed with silage the daily gains were
not as high as the lots receiving corn in addition to cottonseed meal.

In an 120 dsy feeding trial Skinner and Cochel (25) found that the
addition of cottonseed meal to a ration of shelled corn and clover hay,
resulted in more rapid and cheaper gains, higher finish, and greater
profit per steer,

Cayle (8) reports that the exclusive use of cottonseed meel as a
concentrate for calves has invariably resulted in large daily gains, and
very economical gains., The calves have tended to grow more and fatten
less than was desirable. The calves receiving corn required more than
twice as much grain to produce one hundred pounds of gain, but somewhat
less alfalfa hay 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 cottonseed meal and 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 3 percent and the roughage requirement by 2.38 percent. This
study also showed that the feeding of 1.5 pounds of 43 percent cotton-
seed meal will supply the needed protein in a ration of ground shelled
corn, prairie hay, and ground limestone, but the feeding of 2.5 pounds

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



of hair, more bloom on the cattle, and mey add to the selling price.
Blizzard concludes thats
"Forty-three percent cottonseed meal can profitably be
substituted for corn when the cost of sixty-six pounds of cotton-
seed meal is eguivalent to the cost of a bushel of corn."

Knox (12) in an 168 day feeding trial found that the use of large
amounts of cottonseed meal did neither inerease the shrink of the steers
en route to market, nor decrease the dressing percentages or carcass
grades of the cattle. In this study the steers were fed an average of
8.28 pounds of cottonseed meal daily per steer., The carcass yield was
61,54 percent with 6 choice end 4 good c;.ruases in the lot.

In an experiment to determine the value of cottonseed meal as =
protein supplement in fattening two-year-old steers, Skinner and Cochel
(24) found that the addition of cottonseed meal did not decrease the
total amount of other feeds consumed, but seemed to stimulate the appe-
tite of the steers to such an extent as to increase the daily feed con-
sumed practically three pounds per head. In this trial 1.18 pounds of
cottonseed meal replaced 1.55 pounds of shelled corn, +83 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 wae
four cents per hundred pounds greater than those fed no supplement,
while the actual market value was thirty cents per hundred pounds in
favor of the lot fed a supplement in addition to & ration of shelled
corn, clover hay, and corn silage.

In a study to determine the amount of cottonseed meel that is
advigsble in feeding calves, Blizzard (3) found that the feeding of
2.77 pounds of cottonseed meal per hedd per day in a ration of comn,
cottonseed meal, alfalfa hay end ground limestone, resulted in slightly
larger daily gains and a saving of 45 pounds of conecentrates 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 meal sold for $0.75 per hundredweight higher than those fed
the smaller amount. A third lot of calves which received a similar
ration, but only 1.28 pounds of cottonseed meal, required even less
feed per hundred pounds gain than did those easlves receiving either
2,77 or 2.01 pounds of cottonseed meal per head per day. The cost of
producing one hundred pounds gain was $0.65 less in the third than in
the first lot, but both lots sold for the same price per hundredweight.

The New Mexico Station (19) fed one lot of steers an average of
10,31 pounds of cottonseed meal daily per steer. A similar lot of
steers was fed small amounts of cottonseed meal for the first eighty-
four days and full-fed the last eighty-four days. These steers received
an average of 7.03 pounds of cottonseed meal per head per dgy. The lot
that was full-fed the entire feeding period made slightly 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 and dressed 63,21 percent as compared to 6l.73 percent
for the lot which wag full-fed only the latter 84 days of the trial,

Skimer and King (23) in experimenting with big steers found that
the feeding of cottonseed 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 full feeding
steers, Skinner and King (22) found that a limited corn ration plus
2.44 pounds of cottonseed meal produced slightly smaller daily gains



than were produced by cattle receiving a full feed of corn. However,
the lot on & limited grain ration made more economical gainsg, and
although they were valued $0,10 per hundred pounds less, returned a
profit of §1.66 per steer over the steers fed the "all-corn" ration.

Blizzard (4) in a study of the advisability of feeding different
amounts of cottonseed meal for fattening calves found that one lot of
steers which received .58 pound of cottonseed meal and slightly more
corn than did Lot II which received 2.31 pounds of cottonseed meal
produced slightly larger daily gains at a lower cost per hundred pounds
gain, The heavier feed of cottonseed meal did not show any advantage in
substituting meal for comm above the 58 pound level when fed with comn
and alfalfe hays Feed prices used were, corn 32 cents per bushel,
cottonseed meal §15.50 per ton, and alfalfa hay $11.00 per ton,

¥cCampbell and Horlacher (15) working with high grade Hereford
calves conducted an experiment to determine the amount of cottonseed
meal that the feeder can most economically add to a ration of shelled
corn, cane silage, and alfalfa hay. Each lot received the same basal
ration of shelled cora and cane silage, both full fed, and two pounds of
alfalfa hay per head per day. In addition they were fed cottonseed meal
in varying amounts.

The calves receiving one pound of cottonseed meal made greater
gaing at a smaller unit cost than did the calves receiving either .5
pound or 1,16 pounds of cottonseed mesl per head per day. A fourth lot
receiving two pounds of cottonseed meal per steer daily made slightly
larger daily gains, but the cost per one hundred pounds gain was con-
siderably higher,

In repeating the sbove experiment iicCampbell et al, (18) found that
in an 185 day feeding period the calves receiving .90 pound of cotton-
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seed meal made slightly 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 experiments also 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 profits The gains of the cattle
fed one pound of cottonseed meal in addition to corn, silage, and
alfalfa hay cost more then did the gains of cattle fed ecorm, silage,
and alfalfa hay; yet, the cattle receiving the cottonseed meal made a
greater profit than the cattle receiving only corn, silage, and alfalfa
hay because they developed more finish and sold for enough more per
hundred pounds to pay for extra feed cost and still leave & margin of
$0.18 per hundred pounds.

In a study to determine the efficiency of various amounts of cot~
tonseed meal to supplement a ration of ground corn, ground barley, wet
beet pulpsy and alfalfa hay, 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 36,21
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
gaing and balances a standard beet by-product ration for fattening
calves.

McCampbell (14) found that one pound of ground wheat was worth 53
percent, one pound of ground barley 52 percent, one pound of ground kafir
46,5 percent, and one pound of ground milo 45 percent as much as one
pound of 43 percent cottonseed cake when used zs supplements to atlas

sorgo silage.
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Lantow (13) in studying supplemental feeds for wintering dry cows
and weaned calves found that cottonseed cake showed an advantage over
g_rwnd yellow corn. The advantage was shown in weight gain, being
greater with cows than with weaned calves. Cottonseed cake also proved
more palatable than ground corn. He abaervaci that,

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

Cerlaugh (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 pounde gain. There was a slight difference in the
finish of the two lots in favor of the lot fed cotionseed meal.

Briggs (6) found that .10 pound of cottonseed meal in a lamb
fattening ration had a productive value of approximately 122 percent
that of shelled corn. When fed in larger amounts the cottonseed meal
had & lower value. When fed at the rate of ,7Z pound per lamb daily,
the 43 percent mesl fed had an average value of 90 percent that of corn.

A summary of the results obtained from feeding cottonseed cake in
various gquantities and combinations in table form follows as Table I.
The listings are in order of amounts fed.



Table I
RESULTS OBTAINED FROM FEEDING COTTONSEED CAKE AND MEAL IN VARIOUS QUANTITIES

====:=======================================:===:=======:=============gfgfE?=::==========================:
Initial HNumber Daily CuSalls

- = Pl

MOUEIAE €

lississippi
Oklahoma

Indiena
Oklahoma
Indiana
Indiana
Indiana
Oklahoma
Kansas
Kangag
Coloradn
Kansas
New Mexico
Ohio

New Mexico
Oklahoma

192

Re47
2044

1.74
2.09
257
1.98
2,16
2,02
2.09
1,76
2.12
2.10
2.14

«68
1.67

1.81

Corn

Corn
Corn
Corn
Corn

Corn
Corn
Corn

Corma

Corn

and barley

S8ilage and alfalfa hay
Silage and slfalfa hay
Silage e#nd alfalfa hay
Silage end alfalfa hey
Silege and alfalfa hsy
Cottonseed hulls
Silage

Cowpea hay

Blue grass pasture
Corn silage

Clover hsy

€ilage and elfalfa hay
Silage and prairie hey
Silage and clover hay
Alfalfa hay

Silage and clover hay
Silage and clover hay
8ilage and clover hay
Alfalfa hay

S8ilage and sifalfs hay
Silage and alfalfs hay

Beet pulp and alfalfs hay

Silaze

Pasture supplement
Pasture

Pasture

Alfelfa hey
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EXPERIMENTAL

Duration of the Experiments

Two years of experimental work are included in this study,

1937 - 1938 and 1938 -~ 1959, The 1938 trial started with the p.m. feed

on November 17, 1937 and continued until after the a.m. feed on April

20, 1938, a period of 154 days. The 1939 trial started with the p.m.

feed on November 8, 1938 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 forty-three psreonf. cottonseed cake fed as a substitute for corn in

fattening rations for steer calves in dry lot.

Lot 1.

Lot 2.

Lot 3.

Lot 4.

Feeds Used and Method of Feeding

Ground shelled corn full-fed, cottonseed cake two pounds, silage
full-fed, and ground limestone one-tenth pound.

Ground shelled corn (% of lot 1), cottonseed cake full-fed,
gilage and ground limestone same as lot 1.

Ground shelled corn full-fed, cottonseed cake two pounds, silage
full-fed and ground limestone one-tenth pound.

Cround shelled corn (% of lot 3), cottonseed cake two pounds,

gilage and ground limestone same as lot 3.

The plan of the two experiments called for the feeding of identical

amounts of gilage and ground limestone to both lots of the same series,
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Corn was fed ad 1ib. in the check lots; whereas, exactly one-half of
that amount of corn wag given the test lot and cottonseed cake was
allowed ad lib, with this half ration of corn. Cottonseed cake was fed
as g protein supplesnent in the check lots. Lot 1 received 2 pounds per
head daily and lot 3 received 1,95 pounds per head daily.

The steers were hand-fed grain twice daily at 6:00 a.m. and 5:00
pai.  Silage wze fed three times dally; after each grain feed and again
at noon. The steers had free sccess to common salt and a mineral mix-
ture of equal parts steamed bone meal, ground limestone, and common

galt.

Cattle Uged

Bach year sixteen high grade Hereford steer calves purchased from
the E. C. bullendore ranch in Osage County, Oklahoma were used in these
experimentsa.

Both groups of calves were of choice quelity. They were approxi-
mately six meonths of age when purchased st weaning time. These calves
were gired by Reglastered Hereford bulls and out of good grade cows.

The steers in the 1938 experiment were dehorned with a saw on
December 16, 1837. The gteers in the 1939 experiment wers dehorned
with a hot iron when they were smell calves, but five of them had to be
dehorned azain at the stert of the experiment in order to have all lots
unifornm.

After fully recovering from the effects of weaning and shipping the
gteers were divided inte lots of elght steers each eccording to their
welght, quality and indicetions of poessible outcome. Leather neck straps

3 £

with metal numbers were used as a means of identification.



Weights of Animals

Individual weights were taken on three consecutive days and an
average of these weights taken as the initisl weight., Individual
weights were taken every twenty-eight days thereafter until the final
twenty-eight day period when individual weights were again taken on
three consecutive days and an average of these weights taken as the
final weight, The steers were weighed at approximately the same time
each weigh day,

Housing and Yards

The steers were penned in identical paved feeding lots. The lots
were thirty feet square, and were enclosed on the north by a shed
twenty-four feet deep. In 1938 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 sheds Each lot was also equipped with a stationary water tenk,

Description of Feeds

The shelled corn was coarsely ground in a ten inch John Deere
Hammer-#ill, not because experimental data indicated it should be
ground, but to facilitate mixing with other grains studied in the same
experiment. The corn 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 thst contained practic-
ally no grain, whereas the silage used in the 1939 experiment was normal
and contained gquite a large proportion of grainj however, both crops



were of good color and palatability. The silage used in 1938 had a
carotene content of 4.8 parts per million and the silage used in 1939

contained 11.1 parts per million of carotene.



Table II

CHEMICAL ANALYSES OF FEEDS

1938 Experiment

Percentage of: 330 Protein Ash Fat Fiber N F.E,
Ground shelled corn (No, 2) 12,79 10.11 1,41 3,89 1498 69,82
Cottonseed cake (43%) 7,73 42,88 5419 4,89 11,00 28,22

¥ The ho I:L'hgo uud motenomtmtof 4.Bpu-ts per million.

1939 Experiment
Percentage ofs HgO Protein Ash Fat Fiber N.F.E,
Ground shelled gorn (No. 1) Al.l 2,95 1,28 5.87 1,68 1217
9

* Th.suage unsd had & oaretane semtent of Liak parts per millisne

i



Table III
SUMMARY OF 1938 « 1939 EXPERIMENTS

Lot number¥ i 2 3 4

N t . 8 g 8
Pounds Pounds Pounds Pounds

I T 486.00 468,00 448,00 445,00
767,00 775,00 835,00 841,00

Average daily ration:

Ground shelled corn 9.15 4,57 10.28 5.14

Cottonseed cake ipratein supplement) 2,00 2,00 1.95 1,95

Cottonseed cake (substitute for corn) 4.57 5,07

Silage 10.71 10.80 12.44 12,44

Ground limestone .10 .10 .10 «10
Haximum daily consumption per steert

(Concentrates)

Ground shelled corn 13.50 6.76 16.00 8,00
M&: — 2.2 S 2200 s
?ed ed por 100 lbs, gain: Pounds Pounds Pounds Pounds

Ground shelled corn 469.23 228,50 428,38 210,68

Got.tanuad cake 103.58 318.50 81425 287.70

‘\'. e el
* Lot.a 1 and 2 are from the 1938 Experiment, 8 and 4 from _&9.
*# Calculated from (17).

ST



Observations of Table III

1. All lotes made very satisfactory gains. The smallest gain was
made in lot 1 with an average daily gain 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, and .10 pound of
ground limestone, The highest gain was made in lot 4 with an average
daily 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 recelving cottonseed cake as a partial substitute for
corn did not seem to tire of the rations The maximum daily consumption
of 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.

3. There were no apparent indications of so-called "cottonseed
meal poisoning® 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 pounds 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 3, 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 and 540 pounds
of silage as compared to 572 pounds of concentrates and 549 pounds of

silage for the check lot, or a saving of 32 pounds of concentrates and
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9 pounds of silage in favor of the lot receiving cottonseed cake as a
substitute for half the corn consumed by the check lot.

6. The nutritive ratios of the 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 1 and 3 had nutritive ratios of 1:€.35 and 1:6.,79 respectively;
whereas, the test rations fed lots 2 and 4 had nutritive ratios of
1:2.89 and 1:2.96 respectively.

7« The amount of cottonseed cake fed as protein supplement in
lots 1 and 3 was deducted from the total amounts consumed in lots 2 and

4 to determine the amount that was actually fed as a substitute for

corn.
Table IV
AVERACE DAILY GAIN PER STEER BY LOTS
TNENTY-EIGHT DAY PERIODS
ey
Tl;f‘fr:g%e T&% Averag Average
First 28 day period 2,07 2400 2440 2058
Second 28 day period 1,05 1,08 237 2.30
Ibird 28 day perioed 225 2057 2e28 2228
Fourth 28 day period 2.12 2228 2,68 2450
Fifth 28 day period £248 2470 2250 2450
Final period 1.55 82 2,12 2,51

Average 1495 2,00 2240 2,44




Observation of Tsble 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
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both either went ™up® or "down" 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 mostj whereas, the gains of lots 3 and 4 also droppe
a slight amount, but in this case lot 3 (corn lot) dropped the most.

Table V

MARKETING DATA

Lot number 1 2 3 4
Experimental year 1938 1938 1939 1939
%’ &g@ lb!l 15.00 lbgo 33075 MQ 1_-5.00 bg.
essing
Percentage 53,50 57,00 59.60 5
6 - Choice and
Carcass grades Not Not 8 - Choice 2 - Good

] arcasses Carcasses
* Shrink is calculated frnn closing weiphts of the axperimllt and
selling weights at Oklahoma City.

Obgervationg 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 market.
The steers from lots 1 and 3, the check lots shrunk 20,00 and 28.%5
pounde respectively; whereas, those from lots 2 and 4, the cottonseed

cake lots, shrunk only 13,00 and 15,00 pounds respectively. It was

d
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observed that the steers from the cottonseed cake lots consumed larger
quantities of prairie hay and water upon arrival at the stock yards.

2. BEach year the steers féd corn yielded a higher percentage of
carcass than did the lot fed cottonseed cake in the same trisl. Lot 1
yielded 59.50 as compared to 57.00 percent for lot 2, and lot 3 yielded
59.60 percent as compared to 59.50 percent for lot 4.

3, Carcass grades made by Wilson & Co. reveal a slight advantage
in average grade rank for the steers fed corn. The carcasses from the
1939 experiment were examined by Professor Bruce R, Taylor of the Animal
Husbandry Department, His comment follows:

"The steers from lot 3, the corn lot, showed desirable creamy
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 extremely dead white slightly flaky fat that
was fired to a noticeable but not objectionable degree. The
inside covering and kidney fat was greater in these carcasses
than in those of the corn-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,"



Table VI

FINANCIAL STATEJENT OF 1938 ~ 1939 EXPERIMENTS *

£ P T Te21 7421 5,78 6450
Lots 1 and 2 @ $9.00 per cwt.
------ 4 @ $8,50 per 41,94 57,91 57,83
Feed cost per steer 21,70 22,28 22,49 25,74
Marketing cost per steer 2011 2e12 2,19 2,20
eI O 5 DA US 28l COFC Jliuls NAaIREL. Bﬂaﬂ 62,3_5& QE_._Z?
Necessary selling price per cwt. :
to cover steer cost plus feed cost - 8.30 8.29 7.23 7.56
8475 910 11,00 10,35
67011 70,53 88,69 B5.52

* Feed prices used: 1938 1939

Corn $ .60 per bu, $ .50 per bu,
Cottonseed cake 24,00 per ton 26,00 per ton

Silage 3.50 per ton 3+50 per ton



Obgervations of Table VI

1. The feed costs per hundred pounds gain were identical in lots
1 and 2, A comparison of these two lots shows that the lot receiving
the large allowance 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 gein of lot 4 was $0.72
greater than that of lot 5 Although the steers fed a large allowance
of cottonseed ceke made slightly larger daily 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 of corn cheaper
than it was for the previocus year,

3. Interpretations based upon financial returns alone are of
little value and msy be misleading, as it is improbable that the prices
of feed and cattle used in this experiment would be duplicated in future

yYears.



Interpretations

Thig study involves two years of experimemtal work., The same
basal Teeds rere used both years; however, the amounte fed differed by
years. Snedecorts (27) method of analysis of variance was applied to
deternine statistically the significance of the differences in the rate
of daily gain between the check lot and the test lot of the two experi-
ments, The 1938 experiment is represented by lots 1 and 2. Applying
the sbove method of analysis of variance, the standard error of the
mesn difference was found to be 0,164 pound. In order to be simificant
this difference in rate of daily gain should be 1,71 times the stendard
error of the mean difference. Lots 3 and 4 are from the 1939 experi-
ments The standard error of the mesn difference was found to be 0.187
pound for these twoe lots; hence, in order to be simmificant this differ-
ence in rate of dsily gain should be 1.68 times the standard error of
the mean difference. |

The mean difference in the rate of dally gain for lots 1 and 2 wasg
0.05 pound, and for lots 3 and 4 it was 0.04 pound. In order to be
gignificant these differences in rate of daily gain should have bsen
0.28 pound; hence, there is no significent difference in the rate of
daily gzain betmeen the check lot znd the test lot of either experiment.
Therefore, since each lot received like amounts of all feeds except
thoge eompared, we can determine from Teble IIT just how much of the
experimental or test grain (eottonseed cake) has been required to re-
place ezch one bun&red pounds of corn in the check lot.

dorrison (18) has sugzested that in expeiimants of this kind

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



the amounts of the different fseés the test concentrate replaced.
Thus, by dividing this figure for "toteal net energy value replaced” by
the total amount of test cgncentrate‘fgd vou obtain a net energy velue
for the test feed. This figure can thgnvbe ccmpared vith net energy
velues for corn, which have been determined by Horrison (17} and others.
A comparison of lots 1 end 2, according to the sbove mentioned plan,
shows that thg 43 percent cottonseed cake fed had a net energy valus of
88.98 therms, as compared to 79.2 therms for No. 2 dent corn sze given by
dlorrison (1?). This gives 43 percent cottonseed cake a relative vslue
per pound of 112.35 percent that of No. R dent corn. Comparing lota 3
and 4, where No. lvdeat corn wag fed, the 43 percent cottonseed cake fed
had & net energy value of 86,17 therms as compared to 81.1 therms for
Ho. 1 dent corn, as given by Worrison (17). Ia this case 43 percent
cottonseeékcake‘h@@ a relative value of 106.25 percent that of No., 1 dent
corn per pound. It should be remembered that these values were obitalned
from the feeding of 43 percent cottonseed cake ag a partial snd not as a

complete substitute for corn.
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Discussion

The results obtained from these experiments substantiate and
explain the earlier unexplained results secured by Kansas (27), and
Oklahoma (4), in which large quantities of cottonseed cake proved to
have materially higher values than moegt investigators had cobtained.

The findings also verify the opinion of present day authorities that
cottonseed cake can successfully be fed in large amounts when the ration
fed contains an adequate supply of vitamin A,

The relatively high value of 43 percent cottonseed cake to comn
cannot be readily explained in the light of our present day knowledge
of animal nutrition and present available information of the two feeds.
The two years work are in close agreement. However, a third year's
work should be completed before any conclusive results are published
and a specific value given for cottonseed cake, It should be recogniz-
ed that no other station has fed cottonseed cake in just the same 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 vitally interested in knowing the relative value
of cottonseed cake to corn in fattening rations for cattle and how it
can be fed with safety. This study specifically snswers these questions,

It should be recognized; however, that some packer buyers belleve
that steers fed large allowances of cottonseed cake yield "fired"™ car-
casses and that proof of this fact 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



25

to this point, but has neither proved nor disproved the question.

CONCLUSIONS

1. Cottonseed cake proved to have a value of 112.35 percent that
of No. 2 dent corn (yellow) as shown by the 1938 experiment; whereas,
the 1939 experiment proved this value to be 108.25 percent that of No. 1
dent corn (yellow).

2. Forty-three percent cottonseed cake can economically be fed as
a substitute for at least fifty percent of the corn in a calf fattening
ration when the price of one pound of cake is equal to or cheaper than
one pound of corn.

3« Forty-three percent cottonseed cake can safely be fed as one-
half the grain portion of a fattening ration of ground shelled yellow
corn, cottonseed cake, green colored atlas sorgo silage and ground
limestone for at least 162 days.

4. Cottonseed cake proved to be slightly less palatable than corn.
when fed ss & substitute for approximately one-half of the ecorn ration.
There was no evidence that the steers became tired of cottonseed cake
any more than they did of corn.

5. The feeding of cottonseed cake as a partial substitute for corn
in fattening rations for steer calves proved to be satisfactory from the
standpoint of rate of gain, feed required per unit of gain, selling

price, and shrink en route to market.
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