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.(.,t;;COMPARISONOFGRAIN RATIONS FOR BEEF 
'e' CALVES BEFORE AND AFTER WEANING ',' 
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,Bureau of 2(n~mal Industry, United St'.!tes Department of Agriculture, ,and E. A. 
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RECENT TREND IN BEEF PRODUCTION 

The .American beef market in renent years has shown an increasing 
demand for lighter cuts of meat. In an ,attempt to meet this changing 
demand me practical way, producers have striven to make cattle 
fat enough for slaughter at cOll1}aratively early ages. The more 
economical use of grain by younbtlr cattle has been a contributing 
factor in the growth of this practice, though the ability of older cattle 
to make more extensive use of roughage has offset this advantage to 
some extent. However, when calves to be fattened are raised instead 
of purchased, the breeding herd of beef cows utilizes to advantage the,ut 
roughage that the calves do not consume. Consequently, the main
tenance of a breedin~ herd and the fattening of the calves produced ,e:.' may replace the grazmg and fattening of older cattlft on many farms.

'~ To meet the demand for smaller cuts of beef and to produce beef 
more economically, it has been found practical under certain condi
tions to give well-bred beef calves a full feed of grain while they are 
sucklin,gand hav.e them fatenongh for slaughter at weaning time or a 
few months thereafter. Three years of cooperative work by the 
United States Department of Agriculture and the University of 
MisElouri at Sni-a-Bar Farms, Grain Valley, Mo./ showed that grain
fed calves weighed about 100 pounds more at weaning time than·simi-

I Acknowledgment 15 made to A. T. Semple, associate animal husbandman, Bureau of Animal Industry,
U.S. Department of AgrlcuHure, for valuable assistance In the preparation of this bulletin, B.",d to E. M. 
.J'onesand .M. W •. Hazen, junior .animal husbaI!dmen, Joint employees of the Bureau of Anini,B1 Industry
:!IDd the ,University of Misaourl. Mr. Jones .was In immediate cbarge ,of these, experiment:) from ,thefr 
beginning to May 1, 1930, and Mr. Hazen from that time until their completion. 

, BLACK", W. H:t:and T,ROWBRIDGE, E. A. ,BEEr )"R01£ CALVES FED GRAIN .BEFORE AND AlTER WEANING. o.S. Dept. Agr. Tech. Bul. 208, 24 p .• mus., 1930. 
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lar-calve.sfedno gra:in~andwere -dkua:llyfat enough lor slaughter when 
weaned;at·8 months of age. When such calves'werenot marketed at 
~e~ning time, the practice of feeding grain shortened the subsequent
f(jaiJing period.. The most .suitable grain ration for such feeding 
became a preblem of importance. 

OBJECT OF EXPERIMENTS 

•. The object of theexperiments reported in this bulletin was to com
pare the following three grain rations for feeding calves from the time 
they were old enough to eat. grain untjl weaning tim~ and for fattening 
t;I1em in dry lot: (1) Shelled corn, (2) shelled corn (8 parts) and cotton
seed cake (1 part), and (3) shelled corn (2 parts) and oats (1 part). 
The mixtures were made by weight. Alfalfa hay and corn silage were 
med for roughage. 

CATTLE USED 

Steer calves were used in all the eA]>flriments and heifer calves also 
were used in the experiment with cottonseed cake and corn. These 
investiga,tions were carried on at Sni-a-Bar Farm.s, Grain Valley, Mo . 
.All the truves were grade Shorthorns sired by excellent purebred 
Shorthorn bulls. The dams oiall these calves showed a predominance 
of Shorthorn breeding. They were descendants of red cows, with 
evidence of Shorthorn blood, which had been shipped from nearby 
States to the Kansas Oity stockyards and purchased there in 1913 as 
foundation cows for the breeding demonstration work at Sni-a-Bar 
Farms.3 The original cows were of "medium to good" grade, of 
average size for cows of the West Oentral States, and gave plenty of 
milk for their calves. The daughters, granddaughters, and great
granddaughters of these original red cows were sired by purebred 
'Shorthorn bulls ·of good individuality. 

The average weights of the dams of the calves used in the experi
ments were somewhali greater than those of the foundation cows or of 
the average cows of the section of the country in which the exp~ri
ments were conducted. The dams produced milk in such quantities 
that it was n,ecessary occasionally to milk some of them when the 
calves were young. Heifers were bred so that they would calve at 
about 30 months of age. Every calf raised on the farm is marked 
with a serially numbered ear tag, which is the key to its breeding. 

EXPERIMENTAL PROCEDURE 

METHODS OF FEEDING AND HANDLING CATTLE. 

The dams ·of the calves used in the experiments were wintered each 
year on bluegrass pasture and such quantities of hay, silage, and other 
feed as were necessary to keep them thrifty but not fat. Oows which 
calyed during the winter wel'egiven a little grain after calving when 
it was needed. Open sheds or timber furnished shelter. Each sum
llltlr~h~ cows .and calves were kept on good pasture, the co~s receivin.ng 
no .gralil. .Ample shade, good water, and salt were available at all 
times. 

In each ·of the 3 years the steer calves were divided, according to 
age, weight, andgrade,into three lots having practically the same 

.B 1ltl'BCB, D. B" .BHEETS, :E. W., WATERS, R. r., .and TROWBRIDGE, E. A. .GRADING UP BEEF CATTLE 
AT SNl-A-lU.R J'ARlIB. U.B.Dept. Agr. Misc. eire. 74, 28 p., Ulus. 11126. 
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COMP.ARISON OF GRAIN RATIONS FOR BEEF CAINES
J-' 

numbm-of calves. Each of these lots received the grain ration both 
befureand after weaning. 'The heifer calves were fed cottonseed 

.~ eakeand corn before weaning in the 1929 and 1930 experiments and 
after weaning in the 1929 experiment. 
. The calv.es were kept with their dams on pasture during the suck
lip.g period. A small-' corral, usually known as a "creep", so con
.atructed that the calves, but not the cows, could enter was conveni
'(ently located in each pasture. All grain was placed in the troughs 
within thecreepsJ where the calves entered and ate, unmolested by 
their dru;ns. Grain was fed daily in such quantities that a little feed 
always remained. The .troughs were observed twice daily and were 
kept sweet and clean. 

At the beginning the calves were driven into, and in some cases 
confined within, the creeps for a short period during each day. This 
practice was discontinued as soon as they learned to enter the creeps 
of their own accord. At the end of the suckling period the calves 
were weaned and individual weights of cows and (lalves were obtained. i 

.I At the time of weaning, the calves were placed in dry lots and full 

,f fed the same grain ration they had received on pasture. They were 
also given an allowance of alfalfa hay and corn silage. Gram was 
fed twice daily in such quantities as to be cleaned up in from 30 to

1 40 minutes, after which nay was fed. The silage was fed before the 
grain. All feeds were weighed at feeding time and salt and water 
were constantly available. Each group of calves had 20 by 36 feet of 
space in a shed open to the south and 36 by 40 feet of lot space. .All 
feed was given in troughs under the shed. The lots were surfaced 
with crushed rock so that they did not become very muddy d~ 
wet weather. Enough bedding was used to provide the cattle a drY 
place to lie down. 

, ,FEEDS USED 
i 

The corn was of uniform quality and of no. 2 yellow grade. The 
oats were of fair to good weight and quality. The cottonseed cake 
contained 43 percent protein. The cake ranged in size from that of 
a pea to about three fourths inch in diameter, the greater portion being 
of pea size. 

The alfalfa :hay was locally grown and of fair quality. It was of 
good color and contained from 10 to 25 percent of fine grasses, princi
pallybluegrass. The silage was from corn grown on the farm. It 
was estimated that this corn would yield about 50 bushels of grain 
per acre, and it was harvested when well matured. The pastures 
consisted chiefly of bluegrass with some white clover, orchard grass, 
and alsilr.e clover. The prices for feed used for the 3 years of the 
experiments are shown in table 1. 

TABLE l.--Prices for feeds used .in each of the 8 years of the experiments 

________F_'e_Od__________._19_28_1_1929__193_0_ 

g~~_:=:::::::::=:::::::::::::::=:::::::::::::=:::=:::::::::~~~Jg~!:: $0: ~ '. $O:~ $0: ~ Cottonseed cake ________________________________________________IJCl' ton__ 55.00 50.00 36. 00 

Xf~==::::::::::::::::=:=::::::====:::::::::::::::::::::::::~~:::: ~: gg ~: gg l~: ~ 
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WEIGHTS ANDAPPBAISALS 

Records were kept of the weights of the cattle and quantities of 
feed consumed. During the suckling period of 140 days, the quantity 
of feed remaining in the,creeps was deducted from the total quantity 
fed. The average initial and final weights of the animals, ,as recorded, 
consisted of an average of the weights taken in the morning after the 
calves had finished eating, on 3 consecutive days. The calves were 
weighed individually at 28-day intervals. 

Incase a calf died, its record was eliminated, so far as possible, by 
deducting quantity: of feed in proportion to its live weight for the time 
it was in the experiment . 

.All lots were appraised at weaning time and at the close of the 
feeding period. Commission merchants from the Kansas City stock
yards valued them on the basis of what they would bring on that 
market. 

DISCUSSION OF ,RESULTS 

INITIAL WEIGHTS AND GAINS OF DAMS 

Table 2 shows the average initial weight of the dams of the calves 
'used in each experiment, to~etherwith the gains or losses in weight of 
the dams during the sucklmg period. Lot 1 consisted of the steer 
calves receiving only corn as the grain ration.; lots 2S and 2H, the 
steer and heifer calves, respectively, receiving corn and cottonseed 
cake; and lot 3, the steer calves receiving corn and oat!;, Since the 
steer calves were divided on the basis of age, weight, and grades, 
variation in the weights of their dams was unavoidable. 

TAJl.LE 2.-Average initial weights and gains or losise8 of dams during suckling 
periods for th() three lots of calves 

1 
Average Ayerage

Lot Year Dams lliitial gam <+)
no. wo'aht or lossI ..... H 
--1·------.---------------11--------

1 J928______________________________________________________________ Number9 Pound6 POURd$ 

1929__ _______________ __________________________________ ________ ____ 11 1,054 +37 
978 -33 
967 +200 

_ ______________________________________ I---~---+---995 

19aO__ _________ ______________ ___________________________________ ___ 12 

...verage______________ _________ 

28 1928_______________________________________________________________ 
+7i 

1929_______________________________________________________ ,.._. __ __ 10 1,021 +32 >-
1930.____________________________________________________________ __ 11 1,028 +111 

12 910 +93 
Avers!!e___________________________________________________ i---~----~---________ 983 ;-47 

2R 1928__________________________________________________________________________________________============p=====_
1929_______________________________________________________________ 18 931 +4S
1930_______________________________________________________________ 8 1, 060 +;0 

Averj\ge_____________________________________________________ __________ 995 +57 
3 1928_______________________________________________________________ 9 1,100 +31 '.1929_______________________________________________________________ 12 977 -281930______________________________________________________________. 12 9!l7 +32 

A verage_____________________________________ __________________ __ ______ I, 007 +10 

'i Two of these dllms were removed from the experiment because of sickness 2 wOOksbefore the c1ese of 
tbe Dnrslng period. Data are given for the 6 darus used durJng the entire experiment. 
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C"'~MPARISON OF THREE RATIONS FOR SUCKLING C:l.LVES 

l:NITIAL AND FINAL WEIGHTS AND TOTAL GAINS 

Steer calV("3 averaging from 2 to 3 months of age were divided into 
three 10tsJ on.June 27; 1928, June 25, 1929, and June '24, 1930., respec
tively, for the thi'ue experiments. The animals averaged practically 
3 monthsoi age at the beginning of the experiment in 1928. The 
next 2 yearS they were about 10 days younger and correspondingly 
lighter inwe~~ht. The heifer calves .averaged. 18 days older but 
weighed less tUii.nthe steers at the beginning of each experiment. 
"The fact that the heifer calves were smaller for their age was probably 
due to a larger proportion of their dams being heifers. The aver.age 
initial and final weights, total gains, and final appraised value, per 
hundredweight, of the calves for the three suckling periods are given 
in tl.l,ble 3.. The 3-yearaverages show that the steer calves getting 
Cl>ril and cottonseed cake (lot 28) gained 21 pounds more in 140 days 
than those getting corn (lot 1), and these in turn gained 3 pounds 
mOl'ethan those getting corn and oats (lot 3). The steer calves in 
lot 2 gained 10 pounds more than the heifer calves receiving the same 
.grain mixture. . 

TABLE S.-Average initial and fina! weightsl total gains, and appraised values of 
the calves during suckling penod.~ of each experiment 

.....verage weight Average 
Average 1---;----1 appraised

Lot age at A verage final val·Period C I no. n VI!,' beginning total gain ue per 
of period Initial Final hundred· 

weight 

1-----------11-----------------

1 j-Une27-Nov. 14, 1928___________c__ 
Num!,er 

I 10 
Day. 

93 
Pounds 

251 
Pound. 

520 
Pound3 

269 
DoUar3 

12.00 
June 25-Nov. 12, 1929_____________
June24--Nov. 11, 1930____________•• 

, 13 
12 

72 
76 

208 
213 

468 
521 

250 
308 

11.90 
11.00 

A vera!!e •• ___________________ .. ~---.,---- 70 222 501 
-----------

280 11.63 

28 June 27-Nov. 14, 1028______________ 
June 25-Nov. 12, 1920______________ 
June 24-Nov. 11, 1930____________ 

10 
12 
12 

87 
79 
78 

247 
207 
212 

545 
511 
513 

208 
304 
301 

12. 75 
12.50 
11.00 

.Average____________________ • _________• 
81 221 522 301 12.05 

2H June 27-Nov. 14, 1928_______________________________________• ___ • ________• _______ ...___________ 
June 25-Nov. 12, 1929~ ____________ • 8 97 191 483 292 12.50 
3lme 24-No'v. 11, 1930______________ 8 97 216 506 290 1l.00 

Av~rage • - .-_______ . 97 203 494 201 11.75 

3 June 27-Nov. 14,1928.____________ _ 110 87 248 5.15 207 12.50June 25-Ndv. 12, 1929____________ _ 13 79 208 4f06 258 11.75
June 24-Nov. II, 1930____•______ •. 12 79 211 493 282 10.50 

Average___________________________ •__ _ 
81 220 277 11.58 

I 1 of thes~ calves died; jts record Is not included. 
'lot these calves WRS removed trom the experiment on account of being badly crippled; Its record Is not 

inclnded. 

COMPARATIVE VALUES OF CALVES 

The appraised selling price may be considered as an expression of 
the packers' opinion as to finish, dressing percentage, and quality of 
cattle. Consequently, this pripe was used as a means of evaluating 
the merits of the finished product. .. 
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; Theapp:l's:ised values per hundredweight at the end of the suckling 
period are given in table 3. The steer calves fed com and cotton-' 
se.ed cake. (lot 28) had an average appraised value of $12.08 per 
hundredweight, the highest of any lot.' The heifers (lot 2H) fed the 
same ration as lot 28 were valued at the same price as the steers for 
each of the two experiments in which they were included. As prices :f 

were generally higher for all lots during the 1928 experiment, the 
2-year average for heifers is somewhat less than the 3-year average 
for the co"'l'esponding lot of steers. The total gains of these two lots 
eXMeded those of the others, a fact which, together with the increased 
value, indicates a somewhat higher degree of finish due to the seem
ingly greater palatability of the corn-and-cottonseed-cakeration. 
The appraised value of the steer calves fed com and oats (lot 3) was 
the lowest of all the groups but only slightly lower than that of lot 1 
fed shelletl COrll. 

GRAIN RATIONS AND DAILY GAINS 

The average grain rations and daily gains of the calves during each 
28-day period before they were weaned are given in table 4. 

TABLE 4.-Allera{1e grain rations consumed and daily gains per head, in pounds, 
durmg each 28-da,y period before the calve8 were weaned 

Average dally grain ration and gains per head 

PeriodBeginning of experiment DO. 
LotI Lot2S Lot2H Lot 3 

I 
Ration Gain Ration Gain Ration Gain Ration Gain 

1928•• ___________ . __. ________ 1.6 1.7 
;. 2 1.3 3.0 1.9 2.5 -------- --- ........ _- 2.2 2.. 

J 0.1 0.3 -------- -------- 0.3 1.8 

3 4.7 1.8 4.4 2.1 0.8--_... ---- -------- 2.0 
4 0.7 1.3 6.11 2.0 --_ ..---- -_0... -__- 8.1 2.11 
5 7.2 2.0 7.2 2.3 ------- .. -------- 8.2 2.11 

Average. ______________ - 3.S 1.1l 4.0 2.1 4.1l 2.1 
11129________________________ 

-------- --_ ... ---- -------
1 1.2 1.9 1.3 2.2 2.3 2.0 .6 I.e 
2 3.2 1.7 3.2 1.9 4.5 1.6 2.9 1.8 
3 4.7 1.9 4.9 2.5 6.8 2.8 5.4 2.4 
4 6.7 2.4 7.8 2.0 7.8 2.2 7.9 1.11 
0 7.9 1.5 8.4 2.2 8.0 1.8 8.9 1.7 

.!.verage_______________ --~ 
0.1 :t2 2.1 1.8 

1930_______________ •_________ 
-------- 4.7 1.9 0.9 5.1 

1 .1 1.8 1.1 1.7 1.9 2.0 1.9 1.6 
2 .7 2.0 8.0 1.5 4.0 1.9 3.8 2.6 
3 2.6 2.1 4.1l 2.3 0.8 1.6 5.2 1.6 
4 3.1 2.2 a.8 2.7 0.' 2.0 5.0 1.6 
0 4.0 3.0 5.4 2.0 7.3 2.3 8.0 2.7 

Average_______________ 
-------- 2.1 2.2 3.6 2.1 4.9 2.1 4.8 2.0 

ill28, 1929, and 1930. _____•__ • 1 .5 1.8 .9 1.9 2.1 2.0 1.0 1.7 
2 1. S 2.2 2.8 ' 1.1l 4.2 1.7 3.0 2.2 
3 4.0 1.9 4.7 2.3 6.3 2.2 5.4 2.0 
4 5.1 2.0 5.9 '2.3 6.1 2.3 6.9 1.7 
5 6.3 2.2 7.0 2.3 7.6 2.1 8.4 2.11 

Average_______________ - ----r---u3.6 2.0 2.1 5.4 2.1 5.0 2.0 

It was nearly a month after the experiment was begun in 1928 
before all the calves were eacing grain in the creeps. Evenduring 
the second month the calves oflot 1 did not eat so much as they should 
have because their creep was too far from shade. After they were 
moved to another pasture on August 15 they ate much better. In 



COl\IPARISONOF GRAIN RATIONS. FOR BEEF CALVES 7 

19t2S there was a marked. tendency for the calves to eat the coarse 
cottonseed cake and leave the corn. The reverse was true when the 
cake had. been pulverized t,o a meal. By supplying appro~ately 
one fifth of the Bupplement ill the form of meal and the remamder as 
,cake the consumption was more satisfactory. 
"Dur:ing the first month of the 1929 experiment,alliots ate consider

ably more than they did in the same period of 1928, It is doubtful, 
however, whether such small qm.ntities of feed as were eaten would 
'materially affect the rate of gain. 

In the 1930 experiment, the calves in lot 1 ate practically no grain 
during the first period of creep feeding, ret they gained slightly more 
than either ':of the other lots of steer calves. Even during the second 
period, the grain consumed by lot 1 was less than 1 pound per head 
daily. The consumption of grain by lot 1 continued low throughout 
the experiment and averaged only about half of that of the other 
two lots of steer calves. 

DuriYlg the experimental feeding, the heifer calves ate, on the av
erage, about 25 percent more grain than the steer calves getting the 
same ration. The steer calves, however, made practically the same 
daily gains as the heifer calves. 

The result:.! obtained for the 3 years showed that all the calves were 
slow in learning to eat grain, especially corn. The palatability of the 
ration appears to have had an important effect on the rate of grain 
consumption. The calves fed shelled corn alone (lot 1) ate 0.5 pound 
daily in the first period. The steer calves fed shelled corn and cotton
seed cake (lot 28) and those fed shelled corn and oats (lotS) ate about 
twice as much grain in this period as did lot J.. The heifel's (lot 2H) 
consumed about four times as much grain as lot 1 during the first 
period. 

Feed consumption also was apparently affectf. ~ by the location of 
the creeps with respect to convenience of wate~, shade, and pasture. 
At the beginning of the 1929 experiment the feed consumption of lot 
3 was below normal. By changes in the location of and the entrance 
to the creep, the calves entered it more readily and feed consumption 
increased to normal. 

An increase in the daily consumption of grain in each successive 
period previous to weaning occurred in practically all cases. At 
weaning time the daily grain conswnption of the steer calves was 
greatest with the lot getting shelled corn and oats, somewhat less 
when shelled corn and cottonseed cake were fed, and least when the 
grain ration was shelled corn alone. The heifers consumed more feed 
during the first three periods than did any of the steer lots but during 
the last two periods somewhat less than the steers getting corn and 
oats. The heifers, however, consumed 8 percent more feed thztn did 
the steer lot having the greatest feed consumption. 

The total grain consumption of the calves fed shelled corn and oats 
was about 40 percent greater than that of the calves receiving shelled 
corn alone. The steer calves getting shelled corn and cottonseed ca.ke 
ate about 20 percent more grain than those getting only shelled corn 
as their grain ration. When 1 part of cottonseed cake hnd been added 
to 8 parts of shelled corn, the calvel::! in lot 28 and 2H not only consumed 
the additional feed in the form of cottonseed cake but ate approxi
mately 7.5 and 25 percent, respectively, more shelled corn than the 
calves in lot 1 fed shelled COI'll alone. The calves of lot 3 consumed, OIl' 

,r 
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the average, 32 pounds less of shelled corn than those in lot 1, getting. 
shelled corn alone, but in its place ate 232 pounds of oats per head 
during the 140-day suckling period. 

The daily gains mMe by all lots of calves were in general satis
factory. For the three experiments the calves made practically the 
same gains on the three rations. The average gains of the heifers for 
the two experiments were essentially the same as those of the steers 
for the tlu'ee experiments. In no case were the differences in gains 
significant. The calves receiving both corn and cottonseed' cake on' 
the whole made more uniform gains than the others. The severe 
drought of the summer of 1930 reduced the carrying capacity of the 
pastures though usually the pastures were good, especially in the fall 
d1lring the latter part of the feeding period. 

GRAIN CONSUMPTION PER 100 POUNDS OF GAIN 

Table 5 shows the qunntities of grain consumed per 100 pounds of 
gain by 28-day periods. As the suckling period advanced the grain 
consumed per 100 pounds of gain increased in most instances. During 
the first two 28-day periods the calves in lot 1 produced 100 pounds of 
gain with considerably less grain than either of the other lots. The 
smaller grain requirement by lot 1 was due to the fact that the calves 
were slower in learning to enter the creeps regularly for feed than were 
those in any- of the other lots. This was the case especially in the 
first and third e}..-periments. 

TAlILE 5.-Average quantities of grain consumed per 100 pounds of gain by 28-day 
periods for all experiments 

Pouuds of grain consumed per 100 
pounds of gain 

Period 

Lot 1 Lot 28 Lot 2H Lot 3 

------------------1------------
No. 1 ___________________________________ . _______________________ 

27 50 l()(\ 58 
No. 3 ___________________________________________ •_. _____________ 
No. 2 __________________________________________________________ _ 

83· 142 244 134 
210 205 237 272No. 4______•_____________________ •______________ •___ • __________ • 256 263 279 405 
290 298 369 385 

.A.verage '. _________ ••_____________• __________________ •___ ------------
No. 5 ____________________________________ •• _______________•_____ 

177 199 247 251 

I Based on the total quantity of feeds and total gain for entire period. 

For the total suckling period the steer calves fed shelled corn and 
cottonseed cake'(lot 28) consumed the same quantity of corn per 100 
pounds of gl1in as those getting shelled corn alone (lot 1) but ate in 
addition 22 )Jounds of cottonseed cake. The heifers (lot 2H) fed 
shelled corn and cottonseed cake were still less efficient, as they 
required 48 pounds more corn and 32 pounds more cottonseed cake > 
than the steers (lot 28) fed similarly. The steers fed shelled corn and 
oats (lot 3) required 10 pounds less corn than lot 1 but consumed in 
addition 84 pounds of oats per 100 pounds of gain. 
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COMPARISON OF THREE RATIONS FOR FATTENING CALVES IN DRY LOT AFTER
WEANING 

The calves which were fed grain from the beginning of each experi
ment until weaning were fat enough for slaughter at that time. How
ever, they were full fed in dry lots for 196 days to compare the three 
grain rations which had been fed during the suckling period. The 
196-day period was adopted in order that all the lots of calves might 
be in very accepta,ble market condition when sold for slaughter. 

The numbers of calves in the various lots during the suckling 
period and. during the subsequent fattening period do not necessarily 
ooincide because some calves were removed at weaning time. 

INITIAL AND FL>;AL WEIGHTS AND TOTAL GAINS 

The average initial and final weights and total gains for each lot, 
each year, and for 3 years, are given in table 6. 

TABLE 6.-Average initial and final weights and total gains of the calves for the S 
dry-let fattening periods of 196 days each 

Average weight 
Lot .AveragePeriod 	 Calv~ I------~--~no. total gain

Initial Final 

Nu~r Pound.! hund& hund& 
1 Nov. 14, 1928-May~, 1929___________________________ 9 520 862 342 

Nov. 12, 1929-May 28, 1930_____________________________ 12 468 i95 327Nov. 11, 193Q-May 26,1931.___ ._______________________ 11 523 B85 362 
r-----r_--~~--~------Average_____________ 	 __ ____ __ 845 343._..________________________I==_====_1===5=02=1====1=== 

2S Nov_14,1928-May29,1929 __ •_________________________ 	 928 •10 545 383Nov_12, 1929-May 28, 1930 ____________________________ _ 112 511 80'l 293Nov. 11, 193Q-May 26,1Il3L__________________________ _ 
'll 542 91S 376 

r----r---~r_----I------
S80 M8Average------------------------------------------ =--=-====_1===53=2=1====1===

1
Nov~ l~2H 1928-?lay 29, 192{1 _______________________"-________________________________________ _ 
Nov. 12, 1929-May 28, 1930_____________________________ 8 4S3 769 2S6Nov. 11, 193o-May 26, 193L__________________________________________________________________ 

3 	 Nov. 14,I928-May 29,1929_____________________________ 9 545 89S 353 
Nov. 12, 1929-May 28, 1930___________________________ 113 469 791 322 
Nov. 11, 193Q-May26,I93L________________________ 11 496 862 366 

Average 	 r---~~----I------f------
500 846 Me 

I 1 of these calves died; its record is not included. 
I 2 or these calves died; their records are not included. 
'1 oC these calves was removed Cram the experiment on sccount or being badiy crippled; its record Is not 

iociuded. 

The calves in lot 28, fed corn and cottonseed cake, were the heaviest 
calves at the close of the 196-day dry-lot fattening period, but their 
total gain was not significantly greater than that of lot 1, fed shelled 
corn, and lot 3, fed shelled corn and oats, the differences being respec
tively 1.46 and 0.58 percent. Even though the differences in gains 
for the varioill' groups of steer calves in the dry lot were insignificant, 
the corn-and-cottonseed-cake ration was responsible for significantly 
greater gains for the entire eA-periment owing primarily to greater 
gains during the creep-feeding period. 
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IIi the one fattening eXperiment (1929-30) with the heifers (lot 2H) 
"fed the same ration as lot 28, their total gain was lower than that of 

any of the lots of. steers during the three experiments. Their total 
gam for the 1929-30 experiment, however, compared favorably with 
that of the corresponding lot of steers. 

GRAIN RATIONS AND DAILY GAINS 

The average irain rations and daily gains for each 28-day period 
of the three experiments are given in table 7. 

TABLE 7.-Average grain rations and daily gains per head, in pounds, for each 28·day 
period during fattening in dry lot 

Lot 1 Lot 28 

PeriodBeginning or experiment no. Rough· Rough·Grain Gain Grain Gainage 1 age 1 

1928.•••.•.•.......•....••••••.• 1 9.1 2.6 1.6 9.7 2.8 2.0 

2 10.0 • 3.3 1.9 11.1 23.6 1.11 
3 10.2 14.0 1.0 11.4 '4.7 1.5 
4 10.1 14.4 2.3 11.9 14.5 2.6 
5 11.4 '4.1 1.6 12.9 '4.2 1.5 
6 12.8 3.4 1.5 14.5 3.5 2.0 
7 13.7 3.3 2.2 15.6 3.4 2.1 

Average•••.•.....•...•.••1.......... 11. 1 3.0 1. 7 12.4 3.8 1.9 


1929............................ I 8.2 3.3 1.3 8.7 3.3 1.2 

2 8.3 3.4 1.3 9.2 3.5 1.7 
3 8.9 I 4. 3 1. 7 10. 5 I 4.4 1.9 
4 10.5 1(.4 1.9 10.8 '4.4 1.6 
5 12.8 I 4. 1 2. 2 12.4 '4. 1 1.5 
6 14.0 2.9 2.1 13.3 2.9 2.1 
7 13.8 2.7 1.2 13.7 2.5 .6 

Average•••••••.•.......•• ---------- 10.9 3.6 1.7 11.2 3.0 1.5 


1030••••••••••.•••..•..•••••••.• I 8.9 1.9 1.5 ·9.6 2.0 1.9 
2 11.1 2.6 2.0 11.3 2.6 1.9 
3 12.2 2.5 2.1 12.2 2.5 2.2 
4 12.6 '2.9 1.7 13.2 12.9 1.8 
5 13.4 '3.3 3.0 13.4 13.3 1.9 
6 13.6 2.6 .9 15.3 2.8 2.1 
7 15.0 2.9 1.8 13.0 3.0 .8 

Average•••••••••••.•.••••••••..•... 12.4 2.7 1.8 13.0 3.2 1.9 

1028,1929, and 1930•••••••••••••. 1 8.7 2.6 1.5 9.4 2.8 1.7 
2 9.9 3.1 1.7 10.6 3.3 1.2 
3 10.4 3.6 1.6 11.5 .. 0 1.9 
4 11.1 3.9 1.9 12.1 4.0 1.11 
5 12.6 3.8 2.3 13.0 3.9 1.7 
6 13.5 2.9 1.5 14.4 3.1 2.1 
i 14.2 2.9 1.7 14.1 2.9 1.2 

Average•••••••••••••••••• ---.------ 11.5 3.3 1.7 12. 2 3.4 1.8 

See footnotes at ond ot table. 

., 
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, TABLE '~-Average grain rations and daily gain per head, in pounds, forea~Ji 2S-day 
, period during fattening in dry lot-Continued 

Lot2H Lot 3 
PeriodI!Oglnnlng of experiment no. Rough RoughGrain Gain Grain Gainage! 	 age! 

-~-~-'-------I----I-----'---___________________________ 	 1 _____________________________ _ -------1928 	 _ 
10.2 2.7 2.32 ______________________________ 11.9 23.4 1.33 __________________ "___________ 
11.4 '4.2 1.9i . ____________________________ _ 11.1 '4.4 2.2Ii _____________________________ _

6 _____________________________ _ 10.6 44.1 1.3 
7 _____________________________ _ 12.9 3.3 1.3 

13.5 3.3 2.3
Average____________________________ ===_______,____________ --1-.8 

1929____________________________ ---------=---=" 
11.7 3.6 

1 8.6 3.3 1.8 9.3 3.1 1. II 
2 9.2 3.3 1.1 9.6 3.3 1.3 
3 9.2 '4.1 1.4 10.5 '4.2 2.0 
4 8.9 '4.2 1.1 11.0 '4.2 1.7 
5 11.1 '4.1 1.8 12.3 '4.0 1.6 
6 11.6 2.9 1.8 13.3 2.7 2.2 
7 13.4 3.0 1.1 13.9 2.6 1.1

Average__________________ 	 -- ---------- 10.3 3.4 1.5 11.4 3.4 1.6 
1G3O.___________________________ 	 1 __________ __________ __________ 9.5 2.0 2.1 

2 __________ __________ __________ 11.3 2.6 1. I) 
3 __________ __________ __________ 12.0 2.5 2.1 
4 __________ __________ __________ 12.7 ' 2. U 1.6 
5 ,,________ __________ ________ __ 13.2 , 3.3 2." 
6 __________ _________ __________ 13.6 2.6 2.0 
I __________ __________ __________ 14.2 2. \I 1.1 

A.vernge____________________________ =========~~ --1-.I) 

1028.1929, and 1930_____________ 	 1 8.6 3.3 1.8 9.6 2.6 2.0 
2 9.2 3.3 1. 1 10.8 3.1 1.5 
3 9. 2 4. 1 1.4 11.3 3.6 2.0 
4 8.9 4.2 1.1 IJ.6 3.8 1.8 
5 11.1 I 4.1 I. 8 12.1 3.8 1.8 
6 11.6 2.9 1.8 13.3 2.8 1.9 
7 13.4 3.n 1.1 13.9 2.9 1.4 

Avera~e_________________________~-- -w:a~~ -:ti:8,-----a::!--1-.8 

1 Colislsted of Blblfa hay except when otherwise noted. 
I Silage was fed the last 4 da:rs ot this period. The toW quantity was divided by 3 to reduce it to '1 dry

basis. and theresuJt added to the total quantity ofhay consumed to obtain theaverngc rntlon ofrocghnge Cor 
the period. 'rhls method was followed In succeeding periods when silage WBS fed. 

I Silage was Ced throughout the period. 

4 Snage was fed the first 22 days of the period. 

I Silage was Ced the last 18 days of the period. 


There was a tendency throughout each experiment for the steers 
in all lots to consume a gradually increasing quantity of concentrates. 
The quantity of rou~hages consumed remained more or less constant 
until the last two perIods. These same statements apply to the heifers 
during their I-year fattening experiment. However, their average 
feed consumption was slightly less than that of the steers. The 
cattle getting the ration containing oats showed a tendencv to 
increase their grain consumption somewhat more rapidly at"' the 

'outset than those getting the other rations. However, during the 
latter part of the feeding period these same cattle showed 8, tendency 
to drop behind the others, with the exception of the beifers, in feed 
consumption. Cattle eating corn as the only grain were slowest in 
getting to full feed. 

During the first experiment, cattle in lots 28 and 2H refused a 
portion of the cottonseed cake without other usual symptoms of being 
"off feed." Cottonseed meal was substituted for cake, was continued 
for fL few feedings, and then was gradually replaced by the cake. 
Aftel' the cattle were put back on cake no further trouble was ex~e
rienced. "The probable causes for refusal to eat the cake were diffi
culty in mastication and sore mouths during cold weather. 
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When silage .was fed" the steer calves receiving corn aadcottonseed 
cake ,ate some.what mote of it than the cattle in the other lots of steers. 
When, for some reason or other, such as temporary shortage of .water, 
t~e cattle .went off feed, those in lot 28 .were the :first to return to full 
feed. "Cattle in all lots became very fat during the progress of this 
experiment, and the gains during the last periods .were relatively small 
and the appetites some.what irregular. 

,Lot 28 consumed 133 pounds, or 6 percent, less corn than lot 1, 
fed shelled corn alone, but ate 265 pounds of cottonseed cake per 
head during the 196 days. The total corn consumption per head by 
lot 3 for 196 days .was 709 pounds, or 31 percent, less than by lot 1, 
but the former lot consumed 772 pounds of oats in addition to the corn. 
The heifer calves consumed 8 percent less corn and cottonseed cake 
per head than the steers on the same ration. 

The avera~e daily gains per head by 28-day periods, as shown in 
table 7, .were lITegular for aU lots. From the average of the individual 
.weights obtained at the end of each 28-day period, the average daily 
gain per head was calculated. The gain obtained by one weighing 
does not in all cases represent the actual gain made. This iliscre)?ancy 
may be due to the quantity of feed and water consumed irnmedlately 
before the .weight was obtained. The greater the degree of "fill" 
the greater would bathe apparent rate of gain for that period .with the 
tendency for the rate to be less for the following period. The average 
rate of gain for the 196-day dry-lot feeding period differed only slightly 
for all lots of steers. In the 1929 experiment, when heifers also .were 
used, the same average daily gains were made by the heifers and 
steers fed similar rations. 

FEED CONSUMPTION PER 100 POllNDS OF GAIN 

The average quantities of feed consumed per 100 pounds of gain by 
28-day periods for the three experiments are given in table 8. There 18 

a tendency for the quantity of Wain required to produce 100 pounds 
of gain to increase as the fattenmg period advances, although table 8 
shows some irregularity in this respect, especially in the case of heifers 
(lot 2H). All lots with the exception of lot 1 consumed more grain 
per 100 pounds of gain during the last 28-day period than at any other 
time. 

TABLE S.-Average quantities of feed consumed per tOo pounds of gain by 28-day 
periods for all experiments 

l'ounds of feed consumed per 100 pounds oC gain 

Lot 1 Lot 28 Lot2H Lot 3Period 

Rough- Rough- Rough- Rough-Grain Grain Grain Grainage I age I age I age I 

No. L _______________ --'----' 
587 176 553 162 478 185 491 131No. 2 ________________ 

No. 3________________ 587 182 n75 177 822 293 722 204 
No. 4 ________________ 639 '222 603 208 662 296 662 ISO 
No. 5 ________________ 576 201 618 206 777 37~ 655 21~ 

546 165 780 235 618 225 671 209No, 6 ________________[ 897 196 670 143 7ft1 152No.7 ________________ 640 I 169833 173 1,186 248 976 204~~ 
AYerage , ______ 657 187 686 193 705 24-1 609, 183 

lIn obtaining tbe quantities oC roughage for tlle,serond, third, Courth, and fifth periods, the quantities
ot silage consumed per 100 jlounds of gain htwe been divided by 3 to reduce them to a dry basis and. 
added to the quantities of alfalfa hilY. ' 

J Based 011 total quantity of Ceeds and total gaill/or entire period. 
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. Theaver~g~ qUl!ntities of feed consumed per 100 pounds of gain 
for the ~tire fattening period for each experiment, the cost of feed 

. per 100ponnds of gain, and the final appraIsed values for each lot are 
given in. table 9. The heifer calves (lot 2H) consumed 45 pounds less 
grain per100 pounds of gain than the steers (lot 28) on the same ration. 
The consUID,ption ofroughage per 100 pounds of gain by the two lots 
of calves was practically the same. 

TABLE 9.-Alleragequantities of feed consumed and cost per 100 pounds of gain, 
and average final appraised value of the calves for entire fattening period of .the 
three experiments 

Average quantity o! rations Average
per 100 pounds of gain Cost of final apfeed per Lot praisedBeginning of experIment ----~---.-----I 100 no. value per poundsAlfalfa Corn hundredGrain of gainhay silage weight 

--1--------------1----1---------------
Pounds Pounds Pounds Dol/arB Dollars1 1928_________________________________________ _ 

638 177 87 11.73 14.25 
1930_________________________________________ _ 
1929_________________________________________ _ 

654 190 74 11.96 11.76 
673 136 27 8.49 7.76 

A verage _______________________________ _ 
657 168 61 10.64 11.25 

2S 1928_________________________________________ _ = = = -----= 
636 162 97 12.48 14. 75 
750 212 84 1•. 48 12.60 

1929_________________________________________ _ 
1930____________________ . ____________________ _ 679 138 28 8.80 8.25 

Average________________________• ===~===I====I===170 11.89_______ 686 70 11.83 
2H 1928____. ________________________________•_____________________ . ________________ • ______________ _ 

1929__________________________________________ 705 210 85 13.70 11.251930 ___________________________________________________________________________________________ _ 

Average______________------------_ .. ___ _ 705 216 85 13.70 1l.25 
3 1928__________________________________________ -----= 

1929_________________________________________ _ 647 172 84 II. 91 14.60 
185 741930_________________________________________ _ 695 11.94 12.00 

662 134 27 8.39 8.00 
Average_______________________________ _ ------------------

669 163 60 10.63 11.60 

At the close of each experiment each lot was appraised by Kansas 
City livestock commission merchants. In the first experiment 7 
steers of lot 28 were appraised at $15 per hundredweight and 3 at 
$13.75. An appraisal of $14.75 also was made of the entire lot. In 
lot 3, 5 steers were valued at $14.85 per hundredweight and 4 at $14, 
or the entire lot at $14.50, which was $0.25 lower than lot 28. The 
steers in lot 1 were not finishe1 to so high a degree as were those in 
the other two lots, and a lower value was placed on them. Five 
steers of this lot were valued at $14.75 per hundredwei~ht and 4 
at $13.75, or the entire lot at $14.25. In the first experunent the 
spread between lot 1 and the other lots of steers was $0.25 less at the 
end of the dry~lot period thnn it was at the end of the suckling period. 

At the end of the second and third experiments the calves in each 
lot were appraised collectively. During the dry-lot period of the 
second experiment the difference between the prices of lot 3 and lot 
28 decreased from $0.75 to $0.50 per hundredweight. Lot 1 gained 
less r(tpidly during the dry,-lot period than did 1.ot 3J was therefore not 
so highly finished at the close, and was valued $0.25 lower per hun
dredweight. 

Steer calves fed a grain ration of corn and cottonseed cake (lot 28) 
obtained a higher degree of finish and their average value for the three 
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,expenw.entsw.as$O.33 per hundredweight higher :than lot 3, receiVing . 
:aigram :tation'oicorn :and oats. The calves receiving a grain 'ration 
oficorn ;alone were appraised '$0.25 per hundredweight lower than 

·calvesfed .comand oats. 
Thefeed.costof 100 'poundsof gain was $0.78 higher for the steers 

iedcorn.and .cottonseed .cake than for 'the heifers. But-the ,ad vantages 
in feed requirements were more .than ·offset by the .$1.25 higher 
appraised value of the steers. The heifers· were rougher than the 
,\:Steers and too heavy for ,cattle of their sex to sell to the best advantage. 

CREEP FEEDING OF .CALVES 

Since there may be considerable trouble in getting the calves to eat 
satisfactorily when creep fed, the following observations made in con
ducting .these experiments are included. 

A .desirable location for a creep is near the watering place and the 
shade used by all the cattle. When a creep is so located, calves learn 
more readily to eat. The cattle go to water at least once a day, and 
if the weather is warm they will spend considerable time in the shade. 
If .the creep is near both Qfthese places, calves 60 days old usually 
begin to eat grain within a week. If the arrangement suggested can
not be made, feeding a little hay near the creep each day will draw 
the cows.sonear that the calves will go into the creep. This may have 
to be done for perhaps 2 weeks. In case it is not advisable to feed 
hay, the cattle may be herded around the creep for a short time each 
day until the calves come up of their own accord, and go to the creep 
about the same time each day. At first they may go to the creep 
only once a ~hj!y, but after they have been eating fora month or so 
they usually go regularly .about twice daily and later they may visit 
the creep 40r 5 times a dar.. . 

Unless almost ideal conditions exist for locating .11, creep, it is advis
able to separate the calves from the cows, keep feed before thc calves, 
and turn the cows in with the calves twice a day for nursing. The 
maximum finish at weaning time is obtained by this method. 

SUMMARY AND CONCLUSIONS 

In ~reep'-feeding expe~ents carried on fo~ 3 years, steer calves fed 
a gram lDlXture conslstmg of 8 parts, byweIght, of shelled corn and 
1 part of cottonseed cake made 7.5 percent greater to.tal gain for .a 
period of 140 days previous to weanmg than calves fed shelled corn 
alone. The calves receiving corn and cottonseed cake also made 8.7 
percent more gain than calves fed a grain mixture of2 parts of shelled 
corn and 1 part of oats. 

The. calves fed shelled corn alone, however, were more economical 
.in production of beef during the nursing period, as .they produced 100 
pounds of gain for each 177 pounds of grain fed, whereas the steer 
calves fed corn and cottonseed cake and corn and oats required 199 
,and 251 pounds of grain, respectively, for each 100 pounds of gain. 

At the end of 140 days of creep feeding (weaning time), the steer 
calv6s iedcorn and cottonseed cake were appraised at approximately 
,5(Jcents per 100 pounds more than the calves fed either eheUed corn 
alone or ,those fed corn and oats. This increased value considerably 
more than offset that of the extra feed constuned. 

http:expenw.entsw.as$O.33
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, . Experiments .camed on for 2 years in feeding he.ifercalvesshelled 
com and cottonseed cake in creeps showed the~ainsof heifers to be 
.aQout 4 percent less than those of steers fed similarly,butthe ap
praised sales values, per 100 pounds, of thetwc lots were th~ same at 
weaning time. The heifers, however, consumed about 24 percent 
more grain. per 100 pounds of gain in weight. .' 

In creepJeedingcalves, theseexperiment.sshowed that altho1!ghthe 
.addition of oats toa shelled-corn ration resulted in practically the 
sa:t;llegains and appraised value per 100 pounds of live weight as when 
cOrlLalone was fed,the grain consumption per 100 pounds of gain was 
considerably higher with the former ration. The addition of cotton
seed cake, however, was advantageous primarily because .the calves 
receivin~ this ration had the greatest degree of bloom, whl::-h resulted 
in the hIghest .appraised value. . 

, In the dry-lot fattening experiments of 196 days each immediately 
after weaning, there were no significant differences in total gains made 
by the three lots of steer calves fed t.he same type of ration as they 
received previous to weaning. Steers fed corn and cottonseed cake, 
however, were the heaviest at the end of the experiment, but most 
of the difference was due to the greater gain during the creep-feeding 
experiment. 

The quantity of grain required per 100 pounds of gain during the 
dry-;lot fattening period was'slightly less in the case of shelled com 
alone than in the case of corn and cottonseed meal. 

The .addition of oats to a shelled-corn ration increased the .sales 
values of the animals slightly, but there was practically no difference 

" lllllin the feed requireT'lents per 100 pounds of gain or in the gain in 
weight durin/; the dry-lot fat.tening period. 

. .A I-year dry-lot fattening experIment with heifers fed com and 
IcattoIl,seed cake indicated that approximately the same gain can be 

made by heifers as by steers fed similarly for 196 days following wean
ing, but that more feed is required per 100 pounds of gain by heifers 
and their sales value tends to decrease,owmg perhaps to unevenness 
of finish. 
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