
MINOR THESIS IN ANIMAL HUSBANDRY 

FOR 

DEGREE OF MASTER OF SCIENCE 

A Compari on of various Amount of Cottonseed Meal in Winter Rations 
Io 

For Fattening Cattle 

Submitted to: 

R. E. Hunt, Professor of Animal Husba.ndr , 

By 

0 
Henry C. Turner, B.S. 

"' 

11 1922. 



A' COMPARISON OF VARIOUS AMOUNTS OF COTTONSEED MEAL 

IN WINTER RATIONS FOR FATTENING CATTLE 

By . .. 

Henry C. Turner 

Introduction 

Economy of production spells auccese to the beef makers of 

today. During the early development of the beef cattle industry in America, 

cheap feeds, together with cheap grazing lands, made it a very simple matter 

to produce beef at a profit. At present, however, conditions a.re materiallf 

different from those of the pioneer days. The cattle feeder is being contin-

ually confronted by ne and more complex problems. Methods of buying, feed-

1ng and selling are continually changing, and every change has for its im-

petus the desire of the producer to economize and obtain the naximum profit. 

It ia not always the !eeder who produes the best cattle on the n:arket who 

makes the greatest profit, nor is it always the one who puts the greatest 
• 

gains on hie cattle. The secret of success in the buaine s of making beef 

11 s in the feeder's ability to buy w1sely, to feed and handle properly, and 

to mar-ket intelligently, keeping always for his watchword ECONOMY. 
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Ob3ect of the Experiment 

This experiment involves an investigation of only a ingle 

point in connection with the methods of ~eeding, i.e., the most economical 

amount of a nitrogenous food-stuff to be used as a eupplement to corn and 

corn silage in the winter feeding of cattle. Cattle feeding experiments at 

many of the different experiment stations of the country have indicated that 

corn should be supplemented by some nitrogenous food-stuff, but it must be 

remembered that the proper amount of this nitrogenous supplement will vary 

with ita source, and the conditions under which it is used. For this 

reason, the experiment was planned to determine, from an economic standpoint, 

th proper amount of cottonseed meal to be used when it 1$ the sole supple-

ment of corn and corn silage, under Virginia conditions. These feeds were 

selected because they form the combination of feeds that is commonly used 

·for the winter feeding of cattle in Virginia. 
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Plan of the Experiment 

Anima.le. - The 34 steers used in this experiment were good 

yearlings, averaging 656 pounds, of.tained from various farma in Southwest Virginia, 

and were very uniform in age, weight, condition, quality and thrift. All were 

high grades of the Shorthorn, Hereford, or Aberdeen-Angu breeds. 

These steers were divided into four lots, the 

first two lot& having nine steers each and the other two eight each. In the 

division of these steers into lote, every effort we.a ma.de to make the lot com-

parable in every respect. Breed, weight, condition, and quality were taken into 

consideration, and the result ?a& four very uniform lot1 .ot steers. The 

' average initial weights of the four lots were ae follows: 

Lot I -
Lot II -
Lot III -
Lot IV -

650 pounds 
650 pounds 
668 pounds 
660 pounds 

Methods of Weighing and Keeping eights, In order to 

determine the gains made by each steer during the feeding peri~d and for con-

venience in recording thie data, all steers were numbered by a system of ear 

notches. The steers in Lot I were given numbers from l to 9 inclusive; Lot II, 

10 to 18 inclusive; Lot III, 20 to 27 inclusive; and Lot IV, 30 to 37 inclusive. 



The individual weight of each steer was kept throughout the entire feeding period 

by periods of seven days, the weights being taken as nea.rly as possible the same 

hour of the same day each week. 

Shelter, Feed Lots, lat•r Sup;elx and Bedding. - The feed lota were 

located on the outhern elope of a small hill and each had an area of about 1500 

equare feet. On the north side of the feed lots ia a long shed, extending the 

whole width of the four lots and divided into four equal parts by partitions, so 

that each lot was allowed a shelter having about 500 square feet of floor space. 

This long shed was closed on three sides but open on the south. It was kept bedded 

with sawdust and straw and all feeding was done under shelter. All feed lots 

were kept in practically the same condition, and average Virginia feed lot conditions 

were duplicated as nearly ae possible. water was available at all times for the 

steers. 

Food-Stuffs, Rations, and Methods of Feeding. - The food-stuff e 

used were shelled corn, cottonseed meal, and corn silage, all being of excellent 

quality. The corn silage was purchased from the college farm at $6 per ton and 

was ma.de from a field of corn estimated to produce ~ bushels of grain per acre. 

The prices paid for the corn and cottonseed meal, f .o.b. care, Blacksburg, were 

ae follows: 



Shelled corn - - - - - - $.745 per bushel 

Cottonseed meal - - - - - - - $46.00 per ton 

The four lote were allowed one week of preliminary feeding just 

previous to beginning the experiment. During this week .of preliminary feeding 

the animals in all four lots were fed exactly the same ration. This ration wa.a 

composed largely of \roughage at first, and the concentrates were gradually in-

creased until the animals were getting their full aliowance. 

The rations fed to the four lots from November 18th to 

December 9th,, 1921, were as follows~ 

Lot I - 30 pounds sil 2ge, 8 pounds corn, 4 pounds cottonseed 
meal. 

Lot II - 30 pounds silage,, 8 pounds corn, a pounds cottonseed 
meal. 

Lot III- SO pounds silage, 8 pounds corn,, 2 pounds cottonseed 
meal. 

· Lot IV - SO pounds silage, 8 pounds corn, l pound cotton eed 
meal. 

During this period from November 18th to December 9th, it was 

found that the steers of Lots I and II did not consumed quite all their silage, and 

it was decided best to cut down the allowance of each lot. As a result 1 the 

rations fed from December 9th, 1921, until the end of the experiment - April 7, 

1922 - were as follows: 
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Lot I - 25 pound silage, 8 pounds corn, 4 pounds cottonso d 
meal. 

Lot II - 25 pounds silage, B pounds corn, S pound cottonseed 
meal. 

Lot III- 25 pounds silage, 8 pounds corn, 2· pounds cottonseed 
meal. 

Lot IV - 25 pounds silage, 8 pounds corn, l pound cottonseed 
meal. 

The above rations represent the amount of feed allowed per 

steer per day. These rations were divided into two equal parts and the steers 

fe d twice daily a~ 7 A. M. and 5 P. M., the grain being always fed ith the 

silage. 



Table I 

Data on Steer Feeding Experiment, November 181 19211 to AEril 7, 1922. 

No. steers in lot 

Ration per steer 
per day, Nov. 18 
to Dec. 9. 

Ration per steer 
per day, Dec. 9 
to April 7. 

Average initial 
weight per head, 
(pounds) 

Average final 
weight per head, 
(pounds) 

Average gain per 
head (pound ) 

Length of feeding 
trial (days) 

Average daily gain 
(pounds) 

Lot I 

9 

30 lbs. corn 
silage, 8 lbs. 
shelled corn, 
4 lbs. cotton-
aeed meal. 

25 lbs. corn 
eilage, 8 lbs. 
shelled corn, 
4 lbs. cotton-
seed meal. 

650 

964 

314 

140 

Lot II 

9 

SO lbs. corn 
·silage, 8 lbs. 
shelled corn, 
a lbs. cotton-
seed meal. 

25 lbs. eo~n 
silage, 8 lbs. 
shelled corn, 
S lbs. cotton-
seed meal. 

650 

943 

293 

140 

Lot III Lot IV 

8 8 

• 
80 lbs. corn ao lbs. corn 
silage, 8 lbs. silage, 8 lbs. 
shelled corn, shelled corn, 
2 lbs. cotton- l lb. cotton-
seed meal. seed meal. 

25 lbs. corn 25 lbs. corn 
silage, 8 lbs. silage, 8 lbs. 
shelled corn, shelled corn, 
2 lbs. cotton- l lb. cotton-
seed meal. seed meal. 

668 660 

938 928 

270 268 

140 140 

Total feed consumed 
per steer (period of 
140 days) 

3605 lbs. silage 
ll.20 " corn 
560 " c.s.M. 

3605 lbs. silage 
1120 " . corn 
420 " C .S.M. 

8605 lbs. silage 3605 lbs. eil-
1120 " corn age, 1120 lbs. 
280 " C.S.M. corn 140 u 

Total cost of feed 
per steer•· $38.60 

Cost of feed per 
steer per day .276 

Cost per lb. gain .1229 

Cost per 100 lbs. gain 12.29 

$85.SS 

.253 

.1218 

12 .18 

f32.l6 

.229 

.1191 

11.91 

Corn silage - - - $5.00 per ton 
Shelled corn - - $.745 per bushel 
Cottonseed meal - $46.00 per ton 

c.s.M. 
$28.94 

.207 

.108 

10.&> 
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Di cueeion gf Table I 

The results of the feeding experiment to d term1ne the 

most economical a.mount of cottonseed meal to be used when eupplementing 

corn and corn silage are set forth above in tabular form, and at the 

.same time the essential points are summarized. 

It can be noticed from the table that the lot receiving 

the greatest amount of cottonseed meal made the greatest gains, but 

these gains, ho ever, were the most expensive. 

In making the above calculations, only the feed costs 

were considered. Cost of labor, interest on the investment, and 

value of manure produced were not consider d, because these items 

would be very aea.rly the same for all lots. 
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Table II 

Jlargin - Its Importance in Beef Ma.king 

Lot I Lot II Lot III Lot IV 

Number steers 9 9 8 8 

Average initial weight (lbs.) 650 650 668 660 

Initial cost per 100 lbs. $6.288 $6.288 $6.288 $6.288 

Initial cost per steer $40.87 $40.87 $42 .oo $41.50 

Average final weight (lbs.) 964 9•8 938 928 

Average gain per hea4 .(lbs.) 314 293 270 268 

Cost per 100 lbs. gain $12 .29 $12.aB $11.91 $10.80 

Coat of total gain per steer $38.60 $35.38 $32.16 $28.94 

Total cost per steer at 
end of feeding period $79.47 $76.56 $74.l& $70.44 

Necessary selling price 
per 100 lb • to break even $8.243 $8.118 $7 .898 $7.591 

Necessary MARGIN when 
bought at $6.288 per 100 
lbs. to break even $1.955 $1.88 $1.61 $1.303 

Selling price per 100 lbs. $6.00 $6.00 $6.00 $6.00 

Selling price per head $57.84 $56.58 $56 .28 $55.68 

Lose per head $21.62 $ 19.98 $17.88 $14.76 

L ta r lot $194.58 $179 .82 $143.04 $118.08 

c ary purchase price 
to hav broken even when 
eold at $6.00 per cwt. $2.96 $3.262 $3.611 $4.052 

Necessary MARGIN to have 
broken even when 1old at 
$6.00 per cwt • $S.04 $~.738 $2 .389 $1.948 
... 
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Diecuseign of Table II -
Table II ehowa very plainly the effects of a high and a 

low purchaae price on the profit or loss from each lot of steers. Taking 

Lot I a a fair example, a margin of $1.955 per cwt. would have been nee-

eeaary to break even when the steers are purcha.s d at $6.288 per cwt. Had 

the ams steers cost $2.96 per cwt., a margin of $3.04, or a selling price 

of $6.00 per cwt. would have b en necessary to have broken even in the beef 

ma.king enterprise. 

At the same time, the cost of gains on a lot of steers 

determines to a large extent the margin necessary for profit. Thie is 

also clearly shown in Table II by the difference in the necessary margin 

of Lot I and Lot 1v· 

Thus it can be een from the above table that the 

feeding of cattle lscomee a very complex problem, if it is done at a 

profit. It is not always the steer that looks beet, nor the one that 

puts on the greatest gains that makes the greatest profit for hie master. 

The animal tha.t always makes a profit is the one that is bred right, bought right 

fed right, and sold right. 
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The variations in weight of the different lots throughout 

tk• feeding period are set forth graphically in the following chart. 
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Discussion of Chart 

The above chart shows how consistently the animals of the 

individual 1ots gained throughout the feeding trial. It can be noticed 

from .the chart1 however 1 that on several occasions1 as for instance, January 

27th1 lebruary17th1 March 10th and March· 1T.th1 all four lote lost weight • . 

It was invariably true that on cold rainy or windy days, the animals would 

weigh much lighter than when the weather was moderately warm. The eighings 

on the above four dates represent weights that were taken during a cold and 

disagreeable winter season. The above chart showe how greatly temperature 

and b:i.rometric conditions will influence gains by cattle. Although these 

conditions are uncontrollable by the individual feeder, they can be offset 

slightly but not entirely by proper shelter and protection for the cattle. 
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The individual weights and gains of the steers u~ed in thia experi-

ment are set forth in the following table: 

Ea.r Number 
of Steer 

Lot I 
l 
2 
a 
4 
5 
6 
7 
8 
9 

Loj II 
10 
11 
12 
13 
14 

15 
16 
17 
18 

Lot III 
20 
21 
22 
23 
24 
25 
26 
27 

Lot IV 
30 
81 
32 
as 
84 
35 
36 
37 

Table III 

Initial Weight 
November 18th 

Pounds 

700 
535 
530 
710 
800 
730 
665 
510 
670· 

Final eight 
April 7th 

Pounds 

Gain During 
140 days 

Pounds 

1024 324 
796 261 
876 346 

1042 332 
1192 392 
1020 290 

982 817 
688 178 

1060 390 

Average 
Daily Ge.in 

Pounds 

2.Sl 
1.86 
2.47 
2.37 
2.so 
2.07 
2 .26 
l.27 
2.79 

Average daily gain per head, Lot I - - - 2 .24 

615 
665 
640 
585 
820 
765 
540 
570 
650 

600 
670 
790 
660 
550 
640 
750 
680 

600 
540 
580 
785 
680 
650 
705 
740 

890 275 
1042 377 

854 214 
884 299 

1092 272 
966 201 
870 830 
936 S66 
956 306 

Average daily gain per head, Lot II - -

9~6 326 
928 251 

1090 300 
856 196 
826 . 276 
954 314 
980 230 
940 260 

Average daily gain per head, Lot III -

828 238 
818 278 
878 298 
994 209 
950 270 
~74 324 

1024 819 
954 214 

Average daily gain per head, Lot IV -

1.96 
2.69 
1.53 
2.14 
1.94 
l.44 
2.36 
2.61 
2,19 
2.09 

a.as . 
l.84 
2.14 
1.40 
1.97 
2.24 
1.64 
1!86 
1.93 

1.63 
1.99 
2.13 
1.49 
1.93 
2,31 
2.28 
1153 
l .. 91 
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, 
The above table howe very clearly that some individuals of the 

various lots of the xperiment nade much be~ter aver ge gains than others, 

but if the gains made are a fair indication of the thriftines of the 

individuals, it will he noticed that the unthrifty individuals, relativelr 

epeaking, were very evenly distributed among the lots. In other words, 

the lots were very uniform in every reapect ae ahown by their weights 

and gains, and the differencea between the averag gain• of the different 

lots may be justly attributed to the difference in rations. 
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SUMMARY 

l. When corn and corn silage were fed in equal quantitie to 

all lots of steers, the ani l receiving ·four pounds of cotton eed meal 

er head per clay made a greater average gain than those receivi g either 

thr e, two, or one pound. 

2. The ani ala receiving one pound cottonaeed meal per h d 

per d y de cheaper gains, however, than did thoae receiving either 

two, three, or four pound • 

a. In other words, the average gains made by the various 

lots varied dir ctly in proportion to the ount of cottonseed meal 

fed, whereas the economy of gains varied inversely in proportion to 

the amount of cottonseed meal. 

4. The great• t gain and quickest gains are not al ys the 

cheapest gains. 

5. In the handling of feed lot cattle during the winter aea on 

der Virginia conditions, · where cheap gains are ought, just enough high 

protein feed hould be given to supply the actual need of the animal body. 
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